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COMMISSION. 


WittOVlU,  by  the  Grace  of  God  of  the  United  Kingdom  of  Great  Britain  and  Ireland, 
Queen,  Defender  of  the  Faith. 

CO  Our  right  trusty  and  well-beloved  Councillor,  the  Right  Honourable  Sidney 
Herbert,  and  to  Our  trusty  and  well-beloved  Robert  John  Hussey  Vivian,  Knight  Com- 
mander of  the  Most  Honourable  Order  of  the  Bath,  a  Major-General  in  our  Indian  Forces, 
and  a  Member  of  the  Council  of  India ;  Proby  Thomas  Cautley,  Knight.  Commander 
of  the  Most  Honourable  Order  of  the  Bath,  a  Colonel  in  our  Indian  Forces,  and  a  Member 
of  the  Council  of  India  ;  Thomas  Alexander,  Companion  of  the  Most  Honourable  Order 
of  the  Bath  ;  Edward  Harris  Greathed,  Companion  of  the  Most  Honourable  Order  of  the 
Bath,  a  Colonel  in  our  Army,  William  Farr,  M.D.,  James  Ranald  Martin,  Esquire,  and 
John  Sutherland,  M.D.,  greeting: 

S2E|)trtH£J  it  hath  been  humbly  represented  to  Us  that,  considering  the  great  import- 
ance of  maintaining  and  improving  the  Health  of  all  ranks  of  Our  Army  serving  in  India, 
it  is  expedient  that  certain  Inquiries  should  be  made : 

^Ou)  IttttU)  that  We,  having  taken  into  Our  Consideration  the  Premises,  do 
hereby  order  and  direct  you,  the  said  Sidney  Herbert,  Sir  Robert  John  Hussey  Vivian, 
Sir  Proby  Thomas  Cautley,  Thomas  Alexander,  Edward  Harris  Greathed,  William  Farr, 
James  Ranald  Martin,  and  John  Sutherland,  to  inquire,  firstly,  into  the  Rate  of  Sickness 
and  Mortality,  and  Invaliding  among  Our  Troops,  both  of  the  General  and  Indian 
Services,  in  all  Stations  throughout  India  and  its  Dependencies  ;  and  into  the  class 
of  Diseases  from  which  such  Sickness  and  Mortality  arise. 

SUttl,  further,  We  do  order  and  direct  you  to  inquire  into  the  Causes  of  such  Sickness 
and  Mortality  ;  whether  as  relates  to  Climate,  Locality,  state  of  Barracks,  Drainage,  Water 
Supply,  Diet,  Drink,  Dress,  Duties,  or  Habits  of  Troops. 

£Ultl,  further,  We  do  order  and  direct  you  to  inquire  into  what  existing  Stations  are 
unhealthy,  and  to  indicate  how  such  Unhealthiness  may  be  removed,  if  possible,  and  the 
nature  of  the  Sanitary  Improvements  required. 

$ntl,  further,  We  do  order  and  direct  you  to  inquire  into  the  subject  of  Healthy 
Positions  generally,  with  the  view  of  recommending  the  most  healthy  for  future 
Occupation,  and  of  ascertaining  whether  healthy  Stations  may  not  be  found  within 
moderate  Distance  of  such  existing  unhealthy  Stations  as  may  be  of  Political  or  Military 
Importance ;  also  into  the  general  subject  of  Sanitaria  and  Hill  Stations,  with  the  view 
of  pointing  out  the  most  healthy  Positions  on  them. 

£lntl,  further,  We  do  order  and  direct  you  to  inquire  as  to  the  best  Construction  of 
Barracks,  Huts,  Hospitals,  and  Tents  for  India. 

^Utl,  further,  We  do  order  and  direct  you  to  inquire  into  the  present  Regulations  or 
Practice  for  preserving  the  Health  of  the  Troops,  and  enforcing  Medical  and  Sanitary 
Police. 
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gltfl,  further,  We  do  order  and  direct  you  to  inquire  into  the  present  Organization  of 
the  Array  Sanitary  and  Medical  Service. 

gift,  further,  We  do  order  and  direct  you  to  inquire  as  to  the  Practicability  of  esta- 
blishing a  general  system  of  Military  Statistics  throughout  India,  and  to  ascertain  whether 
any,  and  what  Means  exist,  of  comparing  the  Diseases  and  Mortality  of  the  Troops  with 
those  of  the  Civil  Population,  English  and  Native. 

3lttl,  We  do  further  command  and  require  you  to  Report  what  Changes  you  may 
consider  it  expedient  to  make  in  the  present  Practice,  with  respect  to  any  of  the  Subjects 
above  mentioned. 

£Uttl,  it  is  Our  further  will  and  pleasure  that  you,  or  any  Five  or  more  of  you,  do 
obtain  Information  touching  the  Matters  aforesaid,  by  the  Examination  of  all  Persons 
most  competent,  by  reason  of  their  Knowledge,  Habits,  or  Experience,  to  afford  it ;  and 
also  by  calling  for  all  Documents,  Papers,  or  Records,  which  may  appear  to  you,  or  any 
Five  or  more  of  you,  calculated  to  assist  your  Researches  and  to  promote  the  formation 
of  a  sound  Judgment  on  the  Subject,  and  that  you,  or  any  Five  or  more  of  you,  do 
report  to  Us,  under  your  hands  and  seals,  your  several  Proceedings  by  virtue  of  this 
Our  Commission,  together  with  your  Opinions  touching  the  several  Matters  hereby 
referred  for  your  consideration. 

Given  at  Our  Court  at  St.  James's,  this  Thirty-first  Day  of  May,  in  the  Year 
of  Our  Lord  One  thousand  eight  hundred  and  fifty-nine,  and  in  the  Twenty- 
second  of  Our  Reign. 


By  Her  Majesty's  Command. 

(Signed)  STANLEY. 
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REPORT 


TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

May  it  please  Your  Majesty, 

We,  the  Commissioners  appointed  to  inquire  into  the  sanitary  state  of  Your 
Majesty's  Army  serving  in  India,  humbly  present  to  Your  Majesty  the  results  of  our 
investigation,  which  we  do  in  this  our  Report,  as  follows  : — 

The  inquiry  in  which  we  have  been  engaged  has  been  one  of  unusual  extent  and  duration, 
and  from  its  nature  has  led  to  considerable  delay  in  preparing  our  Report.  We  had,  in 
the  first  place,  to  lay  the  foundation  for  our  inquiry  by  an  elaborate  examination  of 
the  available  statistical  and  sanitary  documents  in  the  India  House.  In  doing  so  it  was 
perceived  at  the  very  beginning  that  we  could  not  arrive  at  our  object  by  taking  oral 
evidence  only,  and  that  it  would  be  necessary  to  carry  out  a  preliminary  local  inquiry  at 
all  the  Indian  stations  before  a  true  estimate  could  be  formed  of  what  were  the  real 
conditions  of  the  problem  with  which  we  had  to  deal.  With  this  view  a  series  of  printed  Appendix, 
questions  was  drawn  up  and  sent  to  all  the  stations  to  be  there  replied  to  and  signed  y0i,  2d. 
concurrently  by  the  commanding,  engineering,  and  medical  officers.  We  had  to  await 
the  results  of  this  part  of  the  inquiry  ;  and  as  on  some  important  statistical  points  the 
replies  from  two  Presidencies  were  incomplete,  we  called  for  further  information,  which 
has  not  yet  been  received  by  us.  This,  together  with  other  engagements  of  members  of 
the  Commission,  has  led  to  considerable  but  unavoidable  delay,  which  we  are  grieved  to 
say  has  been  increased  by  the  losses  which  the  Commission  has  sustained  since  its  first 
meeting.  The  late  Lord  Herbert,  who  was  our  first  Chairman,  was  compelled  by 
official  occupation,  and  latterly  by  declining  health,  to  suspend  the  meetings  for  some 
time.  Previous  to  that  period,  Sir  Robert  Vivian  had  been  obliged  by  his  other  duties 
to  resign  as  member  of  the  Commission,  and  we  had  further  to  deplore  the  death  of 
Mr.  Alexander,  the  late  Director-General  of  the  Army  Medical  Department.  To  supply 
these  losses,  Dr.  Gibson,  the  present  Director-General,  and  Colonel  Durand,  since 
called  to  India,  were  added  to  the  Commission,  and  Lord  Stanley  consented  to  succeed 
Lord  Herbert  as  Chairman. 

We  have  thought  it  necessary  to  make  this  statement  to  account  for  the  lengthy  period 
which  has  intervened  between  the  date  of  Your  Majesty's  Commission  and  the  date  of 
this  Report. 

An  inquiry  extending  over  so  large  an  area,  and  including  so  great  a  multiplicity  of 
details,  many  of  them  of  a  minute  character,  has  been  necessarily  voluminous  and 
expensive  ;  but  the  evidence  which  it  has  called  forth  appears  to  us  to  be  so  important, 
not  only  to  the  interests  of  troops  serving  in  India,  but  to  those  inextricably  interwoven 
with  them  of  the  native  population,  that  we  have  not  scrupled  to  publish  it  for  official 
use,  partly  for  the  purpose  of  spreading  information,  and  partly  in  order  that  the 
correctness  of  the  statements  made  by  us  might  be  fully  sustained  by  authority. 

Appended  to  the  Report,  we  have  given  a  precis  of  the  evidence  ;  and,  separately, 
the  oral  evidence,  with   some  important  addenda  made  to  it  by  the  witnesses,  an  P.  371. 
abstract  of  all  the  stational  reports,  and  a  valuable  paper  of  comments  on  these  reports,  P.  347. 
contributed,  at  the  request  of  the  Commission,  by  Miss  Nightingale. 

The  medical  statistics  for  the  troops  of  the  late  East  India  Company,  and  also  for  p.  527. 
those  of  the  Royal  army  (the  latter  prepared  at  the  Army  Medical  Department),  which 
follow,  have  been  drawn  up  from  the  best  available  data,  supplied  partly  from  India, 
partly  by  His  Royal  Highness  the  Commander-in-Chief,  and  by  the  Secretary  of  State  for 
India.  These,  together  with  a  paper  on  the  geographical  distribution  of  Indian  climates  p.  781. 
prepared  at  our  request  by  Mr.  Glaisher,  contain  the  main  statistical  facts  of  the 
inquiry.  Involving  a  wide  range  of  subjects,  our  researches  have  been  minute,  and 
the  evidence  by  which  our  conclusions  are  borne  out  is  necessarily  voluminous.  But  we 
believe  that  the  abstracts  referred  to  contain  the  substance  of  all  the  facts  in  such  a 
form  as  to  render  reference  to  the  evidence  almost  needless,  except  for  the  purposes  of 
verification  and  more  minute  analysis.    It  has  been  our  object  to  present  a  large  mass 
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of  facts  and  detail  within  as  limited  a  compass  as  the  nature  of  the  questions  we  have 
discussed  allowed. 

In  dealing  with  the  evidence  we  have  considered  it  best  to  arrange  the  facts  it  contains 
in  distinct  divisions,  beginning  with  the  statistics  of  mortality  and  disease.  Under  this 
head  we  have  given, — 

The  strength  and  distribution  of  the  army  in  India. 

The  total  mortality  among  British  troops,  and  at  different  ages  and  periods  of 
service. 

The  annual  waste  of  life  in  each  year  of  service. 

Nature  of  the  diseases  occasioning  the  mortality  and  the  loss  of  efficiency  from 
sickness. 

We  next  give  an  estimate  of  the  cost  of  placing  the  soldier  in  India,  and  the  pecuniary 
loss  occasioned  by  the  present  death  and  sick  rate. 

This  discussion  is  followed  by  a  statistical  estimate  of  the  mortality  among  native 
troops,  among  natives,  and  among  Europeans  and  mixed  races  in  India. 

Following  on  this  general  statistical  investigation  we  next  give  the  results  of  our 
inquiries  into  the  mortality  of  particular  groups  of  stations. 

Having  in  this  manner  arrived  at  the  facts  regarding  mortality  and  disease  we  next 
proceed  to  examine  into  the  influences  affecting  the  health  of  European  troops,  as  these 
are  described  in  the  evidence  and  stational  reports. 

Under  this  part  of  the  inquiry  we  have  included  a  general  discussion  on  the  topography 
and  climate  of  India, 

The  sanitary  condition  of  stations,  towns,  and  bazaars. 

Drainage  and  water  supply. 

Construction  of  barracks,  together  with  the  state  of  their  ventilation,  cubic  space  per 
man,  ablution  and  bath  accommodation,  cook-houses,  latrines,  &c. 

Accommodation  for  officers  and  married  soldiers. 

Having  considered  the  questions  arising  out  of  the  soldier's  barrack  accommodation  we 
proceed  to  discuss  the  influence  of  his  diet,  dress,  and  duties.  Next  the  very  important 
subject  of  intemperance  and  its  concomitants  in  their  influence  on  health  and  efficiency, 
and  the  amount  and  kind  of  occupation  and  recreation  provided  for  the  soldier  to  fill  up 
his  spare  time. 

This  is  followed  by  an  inquiry  into  the  state  of  the  hospital  accommodation,  including 
the  questions  of  construction,  ventilation,  cubic  space,  drainage,  water  supply,  hospital 
conveniences,  and  attendance. 

The  very  important  question  of  hill  stations  follows  next  in  order. 

And,  lastly,  the  sanitary  condition  of  native  lines  and  hospitals. 

Having  completed  our  survey  of  the  causes  of  sickness  and  mortality  we  consider  the 
present  state  of  sanitary  administration  in  India  with  the  improvements  required  to 
enable  the  causes  of  disease  to  be  dealt  with,  and  we  conclude,  after  a  recapitulation  of  the 
leading  results  of  the  inquiry,  with  the  recommendations  we  have  to  make  for  improving 
the  health  of  troops  serving  in  that  part  of  the  empire. 
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In  conformity  with  this  arrangement  of  subjects,  we  proceed^  first,  to  discuss  con-  Strength  and 
nectedly  the  facts  which  in  this  inquiry  admit  of  numerical  analysis.  Distribution. 

Strength  and  Distribution  of  the  Army  in  India. 

The  British  army  consisted  of  227,005  officers  and  men  on  April  1st,  1861  ;  and  Horse 
82,156  of  them  belonged  to  regiments  in  India  at  that  date  ;  144,849  to  regiments  at  Guards'  Re- 
home  or  in  the  colonies.    The  strength  of  the  regiments  serving  in  India  was  94,829  in  29th  Jul^ 
the  previous  year.  1862. 

Thus  a  large  proportion  of  the  regiments  is  in  India ;  and  a  still  larger  number  may 
be  called  to  that  part  of  the  empire  in  great  emergencies. 

Four  regiments  in  eleven  were  serving  there  ;  so  should  those  proportions  be  main- 
tained, and  every  regiment  go  in  its  turn,  it  will  be  exposed  10  years  in  every  27\  years, 
or  four  years  in  eleven,  to  Indian  influences.  But  as  some  corps  never  go  to  India,  the 
service  will  fall  more  heavily  on  the  rest. 

The  full  establishment  of  a  royal  regiment  in  India  was  1,119,*  including  41  officers, 
138  non-commissioned  officers  and  drummers,  940  privates.  And  of  this  strength  about 
220  of  each  regiment  in  India  figured  in  the  depots  at  home. 

The  distribution  of  the  army  at  the  latest  date  (April  1862),  we  will  now  give  from  Horse 
the  returns,  including  for  Bengal  the  non-commissioned  officers  and  men  only.f 

At  this  date  some  of  the  changes  resulting  from  the  incorporation  of  the  Indian 
forces  in  the  Queen's  army  had  been  carried  out,  and  the  European  officers  in  the  return 
amounted  to  3,962,  the  non-commissioned  officers  and  men  to  70,489 ;  the  native  officers 
and  men  to  108,382,  exclusive  of  11,652  men  in  the  Punjab  local  force,  and  of  numerous 
police  corps  which  have  been  created  in  all  the  provinces. 

In  Bengal,  the  North-west  Provinces,  and  the  Punjab,  that  is,  in  the  territory  filling 
the  vast  plain  of  the  Ganges  and  of  the  Five  Rivers,  from  Calcutta  and  Assam  to 
Peshawur,  a  force  of  85,966  men  were  stationed,  consisting  of  46,290  Europeans  (officers, 
2,160),  and  39,676  Indians. 

The  Presidency  division  extends  over  the  whole  of  the  populous  delta  of  the  Ganges, 
from  the  Dhumrah  river  to  Darjeeling  in  the  Himalayas  between  Nepal  and  Bhotan,  and 
along  the  Brahmapootra  to  the  extremities  of  Assam.  The  military  force  consisted  of 
3,593  Europeans  and  6,047  natives;  namely,  1,539  Europeans  and  624  natives  at  Fort 
William  and  Alipore,  covering  Calcutta  ;  580  Europeans,  708  natives  at  Barrackpore ; 
413  Europeans  at  Raneegunge,  297  at  Berhampore,  and  319  at  Dacca.  The  Europeans 
at  other  stations  were  few  ;  a  corps  of  1,088  natives  was  in  Assam.  The  Benares  division 
consisted  of  3,390  Europeans,  and  3,198  natives  ;  1,075  of  the  Europeans  were  stationed 
at  the  plateau  station  of  Hazareebaugh,  680  at  Dinaporc,  678  at  Benares,  406  at  Goruck- 
pore,  and  the  residue  at  four  other  stations.  This  populous  district,  by  the  side  of  the 
independent  state  of  Nepal,  lies  around  the  Gunduck,  and  the  Gogra  on  the  north,  and 
the  Sone  on  the  south  of  the  Ganges,  which  here  receives  their  waters. 

The  Saugor  district,  in  the  midst  of  small  feudatories,  has  2,243  Europeans  and 
4,746  Indians ;  of  the  Europeans,  874  are  at  Jubbulpore,  and  848  at  Saugor.  In 
addition  here  are  two  native  corps  from  the  Madras  presidency. 

In  proceeding  up  the  Ganges,  the  Oude  and  Meerut  divisions,  with  the  Gwalior  on 
the  left,  and  the  Rohilcund  division  to  the  right,  extending  to  the  Himalayas,  consist 
of  a  force  of  18,987  Europeans  and  13,391  Indians.  1,302  Europeans,  1,351  Indians, 
are  stationed  at  Gwalior;  738  Europeans  and  413  Indians  at  Jhansi.  Oude  is  occupied 
by  a  strong  force  of  Europeans,  of  whom  1,386  are  at  Allahabad,  1,294  at  Cawnpore, 
2,085  at  Lucknow,  597  at  Roy  Bareilly,  1,256  at  Fyzabad,  799  at  Gonda,  and  610  at 
Seetapore.  Only  2,848  natives  of  India  are  in  Oude ;  and  554  Europeans,  302  Indians, 
in  the  Rohilcund  district,  are  at  Shahjehanpore ;  1,074  Europeans  are  at  Bareilly,  406  at 
Moradabad,  241  at  Nynee  Tal. 

Of  the  troops  in  the  Meerut  division,  578  Europeans  are  at  Futtyghur,  1,206  at  Agra, 
506  at  Muttra,  1,165  at  Delhi,  2,094  at  Meerut,  632  at  Roorkee  "(the  head  quarters  of 
the  Ganges  canal  operations),  and  156  at  Landour,  one  of  the  lofty  hill  stations. 

*  See  Colonel  Baker's  Paper,  No.  .52,  Appendix  to  Report  of  Commission  to  inquire  into  Organization  of 
Indian  Army. 

f  There  is  a  great  want  of  uniformity  in  the  returns  of  all  the  Presidencies.  And  for  various  purposes  it 
has  been  necessary  to  use  returns  of  different  dates,  sometimes  supplied  by  the  Adjutant-General,  and  at 
others  by  the  India  Office. 
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Strength  and     4,874  men  of  the  European  force,  and  2,524  of  the  native  force,  are  in  the  Sirhind 
Distribution,  division,  between  the  Jumna  and  the  Beas  ;  namely,  1,840  Europeans  at  Umballa,  263 
at  Jullundur,  220  at  Phillour  ;  and  in  the  high  hill  districts,  630  at  Dugshai  (16  miles 
from  Simla),  76  at  Kussowlie,  and  935  at  Subathoo. 

The  Punjab  is  held  by  11,043  Europeans  and  9>770  of  the  native  army.  At 
Umritsir  there  are  621  Europeans,  501  natives;  at  Sealkote,  1,471  Europeans,  near  the 
Chenab,  flowing  from  Gholab  Sing's  dominions,  1,266  at  Lahore,  819  at  Ferozepore, 
and  1,171  at  Mooltan.  At  the  three  latter  stations,  3,221  men  of  the  native  army  are 
located. 

The  Peshawur  district  of  the  Punjab,  lying  against  the  Khyber  Pass  and  Afghanistan, 
is  held  by  157  Europeans  at  the  station  on  the  Jhelum  flowing  from  Cashmere ;  1,438  at 
Rawul  Pindi,  214  at  Attock  on  the  Indus,  and  711  at  Nowshera,  near  Peshawur,  which 
is  itself  occupied  by  2,027  Europeans,  and  2,849  natives. 

The  East  India  railway  runs  through  the  Bengal  military  divisions,  and,  with  that  of 
the  Punjab,  connects  them  all  from  Calcutta  to  Lahore  on  one  strategic  line,  which  is 
prolonged  by  the  grand  trunk  road  to  Peshawur. 

Another  railway  line  extends  from  Allahabad  on  this  base  to  Jubbulpore  and  Bombay, 
nearly  parallel  to  the  remoter  line  going  from  Lahore  to  Mooltan. 

The  European  forces  of  this  command  are  stationed,  with  few  exceptions,  at  the  bottom 
of  the  Ganges  plain,  near  the  chief  cities  on  the  rivers. 

Descending  the  Indus,  the  Bombay  Presidency  is  entered  through  the  Sinde  division, 
where  293  Europeans  are  stationed  at  Hyderabad,  the  summit  of  the  delta  of  the  Indus, 
and  1,219  at  Kurrachee,  with  841  natives  at  the  forme]*,  773  at  the  latter  station.  There 
are  83  officers,  1,512  Europeans,  and  4,155  natives,  including  the  frontier  brigade  in  Sinde, 
lying  between  the  Suliman  range,  with  the  Belochs  on  the  north-west  and  the  desert  on 
the  south-east. 

The  force  in  all  the  Bombay  presidency, — including  465  Europeans,  2,380  natives  in 
the  presidency  division, — consists  of  12,198  Europeans  and  29,681  natives.  They  are 
commanded  by  852  officers. 

The  northern  Bombay  division,  extending  over  the  Cutch  and  Guzerat  from  Sinde  to 
Poona,  has  908  Europeans  at  Deesa  on  the  Bunnass,  302  at  Ahmedr bad,  60  at  Surat,  and 
46  on  Mount  Aboo,  making,  with  the  troops  at  two  more  stations,  1,318  non-commissioned 
officers  and  men,  besides  5,940  natives,  at  the  same  stations,  at  Baroda,  Bhooj,  and 
elsewhere. 

The  Mhow  division,  of  3,478  Europeans  and  4,527  natives,  occupies  a  central  territory 
intersected  by  the  Aravulli  and  Vindhya  ranges  of  mountains,  whose  waters  flow  into  the 
Nerbudda  and  the  Chumbul.  The  territories  of  Holkar,  Sindia.  and  the  warlike 
Rajpoots  lie  around  the  stations,  of  which  Mhow,  near  Indore,  is  held  by  1,680  Euro- 
peans, Nusserabad  by  1,060,  Neerauch  by  564,  and  Ajmeer  by  61.  The  railway  from 
Agra  to  Bombay  goes  through  this  country,  south  of  the  desert,  but  parallel  with  the 
distant  Indus. 

The  Poona  division  carries  us  further  into  the  tropics,  but  higher  over  the  Deccan  and 
the  Ghauts ;  it  surrounds  the  presidency,  and  holds  the  ancient  seat  of  the  Mahratta 
power  with  235  officers,  3,323  European  non-commissioned  officers  and  men,  and  6,515 
natives.  Of  the  Europeans,  1,850  are  at  Poona,  where  the  Peishwa  resided,  438  at 
Kirkee,  in  its  vicinity,  724  at  Ahmednuggur,  215  at  Sattara. 

The  Belgaum  division,  further  south,  but  north  of  Goa,  consists  of  98  European  officers, 
1,132  men,  and  3,794  natives;  the  Europeans  being  at  Belgaum,  the  native  force,  with 
their  European  officers,  at  Dharwar,  Kulladghee,  Kolapore,  and  Vingorla. 

The  presidency  of  Fort  St.  George,  Madras,  had  under  its  command  14, 16 1  Europeans, 
besides  950  European  officers,  and  39,025  native  officers,  non-commissioned  officers,  and 
rank  and  file. 

It  had  two  native  corps  in  the  Saugor  division,  which  has  been  before  referred  to, 
and  is  also  occupied  by  troops  of  the  Bengal  force. 

The  Nizam,  in  his  dominions  of  nearly  100,000  square  miles,  and  more  than  10,000,000 
inhabitants,  in  the  centre  of  the  Deccan,  has  a  considerable  military  array,  consisting  of 
an  auxiliary  force  under  British  officers,  paid  by  him,  irregulars,  and  dependants  of 
Ameers. 

The  British  subsidiary  force  of  183  officers,  3,l6l  Europeans,  4,272  Indians,  occupies 
cantonments  at  Secunderabad,  near  his  capital,  at  Jaulnah,  and  other  stations.  The 
Nagpore  force  of  86  officers,  1,603  Europeans,  and  2,484  native  officers  and  men,  is  at 
Kamptee,  Hoosingabad,  and  several  detached  posts,  in  a  country  which  was,  like 
Hyderabad,  recently  under  the  Rajah  of  Berar,  and  lies  between  the  Nizam's  dominions 
and  Bengal. 
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77  officers,  906  Europeans,  and  3,445  native  officers  and  men  occupy  the  ceded  dis-  Strength  and 
tricts  which  were  detached  from  the  Nizam's  territory,  south  of  the  Kistnah,  by  treaty.  DjST^UTION- 
57  officers  and  902  Europeans  are  at  Bellary. 

The  Northern  division,  chiefly  of  natives,  is  diffused  on  the  coast  country,  extending 
from  the  mouths  of  the  Kistnah  over  those  of  the  Godavery  and  the  Mahanuddy  to  the 
river  Dhumrah,  which  separates  it  from  Bengal.  The  division  consisted  of  65  European 
officers,  106  men  and  non-commissioned  officers,  5,929  native  officers  and  men. 

The  Mysore  division  of  229  European  officers,  3,486  non-commissioned  officers  and 
men,  end  7,354  native  officers  and  men,  was  stationed  chiefly  at  Bangalore,  at  Mangalore 
and  Cannanore,  at  Mercara,  at  Hurryhur  on  the  Tumbudra,  and  at  the  French  Rocks. 
The  Europeans  are  chiefly  at  Cannanore,  on  the  Malabar  coast,  and  at  Bangalore,  which 
is  3,000  feet  above  the  sea  level,  and  joins  Madras  by  a  railway.  Seringapatam,  Hyder 
Ali's  capital,  was  abandoned  on  account  of  its  insalubrity. 

The  Neilgherry  hills  are  on  the  borders  of  the  Mysore,  and  of  the  Southern  division, 
which  extends  over  all  the  southern  extremity  of  the  peninsula.  59  European  officers, 
691  men,  and  3,586  native  officers  and  men  are  in  the  districts  of  Trichinopoly,  Palam- 
cottah,  and  Quilon.  Trichiuopoly  is  above  Tanjore,  the  fertile  delta  of  the  Cauvery,  on 
an  extensive  open  plain. 

The  Central  division  of  112  officers,  2,101  non-commissioned  officers  and  men,  and  4,076 
native  officers  and  men,  occupies  the  stations  around  Madras.  The  Europeans  are  at  Fort 
St.  George,  St.  Thomas's  Mount,  and  Palaveram,  from  which  numerous  detachments  are 
sent.    Two  native  corps  are  at  Vellore  and  Arcot. 

Since  the  Burmese  wars  (1826  and  1852)  the  province  of  Pegu,  east  of  the  bay  of 
Bengal,  in  addition  to  Arracan  and  Tenasserim,  is  British  territory;  and  the  Pegu  division 
consists  of  85  European  officers,  2,096  European  men.  and  4,56l  native  officers  and  men. 
The  Europeans  are  at  Rangoon,  in  the  delta  of  the  Irawaddy,  at  Thayet  Myo  above 
Prome,  on  the  same  river,  and  at  detached  posts  ;  some  of  them  on  the  Madras  side  of 
the  bay  of  Bengal.    The  native  corps  are  at  Tonghoo  and  Moulmein. 

At  the  extremity  of  the  Malay  peninsula,  native  corps  of  the  Indian  army,  consisting  of 
18  European  officers  and  1,378  men,  occupy  the  Prince  of  Wales's  island  and  Singapore, 
which  command  the  Malacca  straits,  and  afford  the  protection  of  the  British  flag  to 
the  surrounding  people  and  to  the  commerce  of  China. 

A  native  corps  of  14  European  officers  and  938  men,  from  the  Bombay  presidency, 
was  in  China  ;  and  the  same  presidency  returns  a  small  native  force  of  342  in  the  Persian 
Gulf,  at  Bushire,  at  Bussorah,  where  there  were  factories,  and  on  marine  duty. 

A  brigade  at  Aden,  on  the  way  to  Europe  by  the  Red  Sea,  consisted  of  29  European 
officers,  584  men,  and  1,053  Indian  officers  and  men. 

India  has  been  the  centre  of  military  operations  carried  on  in  the  Red  Sea,  in  the 
Persian  Gulf,  and  in  the  China  seas  ;  and  the  army,  now  incorporated  with  the  army 
of  the  Empire,  exists  for  its  defence.  This  has  necessarily  to  be  borne  in  mind  in  the 
distribution  of  the  Indian  forces. 

Mortality  of  the  British  Troops  in  India. 

Having  given  this  brief  sketch  of  the  present  distribution  of  troops  throughout  India  Mortality 
and  its  dependencies,  we  next  proceed  to  show  what  is  the  rate  of  mortality  and  the  effect  °tkoofs!H 
of  this  on  the  efficiency  and  on  the  cost  of  the  Indian  army.   

The  medical  reports,  special  investigations  of  the  casualty  rolls  which  we  have  had 
made,  and  a  great  variety  of  returns,  supply  the  materials  for  determining  the  mortality 
of  the  European  non-commissioned  officers  and  men  in  the  various  arms  and  in  the  pre- 
sidencies. 

In  a  spirit  of  providence  the  servants  and  officers  of  the  late  Company  established  funds 
for  the  sustenance  of  widows  and  orphans ;  but  without  adequate  data,  and  hence  it  has 
been  necessary  to  submit  their  experience  to  the  investigation  of  several  actuaries  in 
London,  who  have  at  various  periods  reported  on  the  mortality  of  the  members  and  of 
the  services.  These  reports  exhibit  the  mortality  of  Indian  civil  servants,  of  military 
officers,  of  wives,  widows,  and  children.*    From  another  source  we  are  able  to  follow 

*  We  have  been  able  to  use  some  of  these  reports  by  Griffith  Davies,  and  Neison,  winch  have  been  published 
for  private  circulation  ;  and  have  particularly  to  thank  Mr.  Samuel  Brown  for  the  MS.  results  of  an  investi- 
gation into  one  of  the  funds,  bringing  down  the  inquiry  to  the  latest  times.  Major-General  Hanyngton 
has  placed  a  valuable  table  at  our  disposal.  A  valuable  series  of  statistical  returns  have  been  collected 
by  Sir  Ranald  Martin  in  his  .work  on  the  Influence  of  Tropical  Climates.  The  papers  of  Dr.  Chevers,  the 
digest  of  the  vital  statistics  of  the  armies  of  India  by  Dr.  Evvart,  and  other  publications  show  the  interest 
that  the  medical  officers  of  the  Indian  army  take  in  the  subject.  The  evidence  of  Sir  Alexander  Tulloch, 
Dr.  Balfour's  tables,  and  the  second  army  report  have  been  consulted.  AVe  have  relied  much  upon  the  tables 
in  the  addenda  to  evidence  which  have  been  procured  for  the  Commission. 
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Mortality  the  Indian  officer  home,  and  to  determine  his  lifetime  after  passing  through  the  perils 
of  British    Qf  India.    With  the  non-commissioned  officers  and  men  we  can  now,  for  the  first  time, 
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  deal  in  the  same  way. 

The  variations  of  the  rate  of  mortality  among  men  depend  on  two  great  classes  of 
causes  ;  the  first  class  inherent  in  the  organization  itself,  the  second  external.  Thus,  under 
similar  circumstances,  the  force  of  life  declines,  the  mortality  per  1,000  increases  year  by 
year  after  the  age  of  15.  Among  females,  never  exposed  to  the  risks  of  war  or  of 
dangerous  occupations,  it  is  7*65  at  the  age  of  20 ;  8*94  at  the  age  of  30  ;  9'98 
at  the  age  of  40  ;  11*92  at  the  age  of  50  ;  21*62  at  the  age  of  60  ;  49*92  at  the  age  of 
70;  and  1 18*66  at  the  age  of  80  in  the  healthier  districts  of  England  and  Wales. 
The  increase  of  mortality  up  to  the  age  of  50  is  at  the  rate  of  about  1^  per  cent,  for 
every  year  of  age,  or  16  per  cent,  for  10  years  ;  so  that  if  the  rate  of  mortality  is  10*00 
at  the  age  of  40,  it  becomes  10*15  at  the  age  of  41,  and  nearly  12*00  at  the  age  of  50, 
After  the  age  of  50,  the  mortality  increases  annually  at  the  rate  of  8*7  per  cent.,  and  is 
doubled  in  every  85  years  of  age. 

Sex,  and  perhaps  race,  as  well  as  age,  are  other  inherent  elements  affecting  the  rates 
of  mortality.  Each  age  or  sex  is  subject  to  a  mortality  which  may  be  called  natural 
in  the  present  state  of  mankind ;  but  that  natural  mortality  is  everywhere  augmented  by 
bad  habits  and  unfavourable  conditions.  The  natural  standard  is  therefore  undetermined  ; 
but  the  ascertained  rates  of  mortality  actually  prevailing  among  large  bodies  of  men 
will  serve  temporarily  all  the  practical  purposes  of  the  exact  natural  standard. 

Now  the  mortality  of  men  of  the  soldier's  age  in  the  healthy  parts  of  England  and 
Wales  is  such  that,  on  an  average,  8  die  annually  to  1,000  living.* 

Recruits  for  India  undergo  careful  examination  ;  and  when  soldiers  are  attacked  by 
consumption,  or  any  disease  that  is  not  soon  fatal,  they  are  invalided.  So  that  their 
recorded  mortality  in  peace,  under  such  conditions  as  can  be  commanded  for  the  army 
at  home,  should  not  exceed  that  experienced  in  the  healthy  districts  of  England,  which 
as  regards  their  salubrity,  are  by  no  means  perfect  models. 

Half  the  population  of  England  and  Wales  is  concentrated  in  town  and  city  parishes, 
under  many  unfavourable  conditions,  and  the  annual  mortality  of  Englishmen  of  the 
soldier's  ages  is  9  in  1,000. 

The  mortality  of  men  of  the  same  ages  in  the  unhealthiest  towns  of  England,  and  in 
the  unhealthiest  trades,  is  at  the  rate  of  12  in  1,000. 

Thus  the  mortality  varies  in  different  cases  ;  and  as  it  rises  from  8  to  9  and  12, 
unfavourable  sanitary  conditions  are  discovered  accounting  for  every  degree  of  increase. 
The  same  principle  holds  in  the  mortality  of  the  British  army  at  home,  which  was  at  the 
rate  of  17  per  1,000  annually,  and  is  now  declining  in  proportion  as  the  causes  of  disease 
are  abolished  or  mitigated. 

The  mortality  of  the  non-commissioned  officers  and  men  serving  in  the  British  army 
abroad  in  the  four  years  1857-60  was  at  the  rate  of  41  in  1,000;  of  the  officers  the 
mortality  was  30  in  l,000.f 

The  annual  mortality  of  officers  serving  at  home  and  abroad  was  17,  of  non-commis- 
sioned officers  and  men  33  in  1,000  during  the  years  1839-53,  of  European  peace.J  Sir 
Alexander  Tulloch  gave  in  his  evidence  a  series  of  War  Office  returns  of  the  strength, 
deaths,  and  mortality  of  the  Royal  army  in  India  during  39  years,  1817-55,  from  which 
it  appears  that  the  mean  strength  in  the  three  presidencies  was  20,332,  and  the  deaths 
55,584,  so  the  annual  rate  of  mortality  was  70  per  1,000.  The  Mahratta,  Pindaree, 
Burmese,  Afghan,  Sinde,  Sutlej,  Punjab,  and  Chinese  campaigns  account,  according  to 
his  estimate,  for  10  of  the  70  annual  deaths.§ 

Those  who  are  conversant  with  military  statistics  are  well  aware  of  the  difficulty  of 
obtaining  results  at  once  exact  and  precise.  This  difficulty  is  increased  in  India,  and  the 
necessary  calculations  are  further  complicated  by  the  distribution  of  European  officers 
among  the  native  corps,  by  the  mixing  up  of  officers  and  men,  or  of  the  Royal  army  with 
that  of  the  late  Company,  or  of  men  at  home  in  depot  with  men  in  India,  and  by  the 
confusion  of  invaliding  from  disease  with  the  discharge  of  soldiers  whose  terms  of  service 
have  expired.  The  medical  returns  for  some  time  appear  to  have  included  only  the 
deaths  in  hospitals. 


*  7*7  per  1,000  is  the  exact  proportion.    See  Tables  by  Dr.  Farr,  in  Appendix  to  Report  on  Sanitary 
Condition  of  the  Army.  p.  521,  and  Evidence,  p.  12. 
•f  Registrar-General's  Report  for  1860. 

j  Appendix  to  Report  on  Sanitary  Condition  of  Army,  p.  521. 

§  See  p.  319  of  Evidence,  and  pp.  178-186  of  Evidence  before  Commission  of  Inquiry  into  the  Organization 
of  the  Indian  Army,  1859. 


INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


xi 


After  carefully  examining  all  the  documents  at  our  disposal,  we  selected  for  analysis  the  Mortality 
nominal  rolls  of  strength  and  casualties  at  the  India  House  relating  to  the  late  Company's  Proofs!"* 
European  troops.  The  collection  of  annual  casualty  rolls  at  the  India  House  was  "  com- 
"  piled  upon  the  principle  of  accounting  for  every  man  becoming  ineffective  in  the  year." 
Verified  by  the  signatures  of  the  commanding  officers  and  adjutants  of  corps,  the  rolls 
are  perfectly  intelligible  and  substantially  correct  ;  they  have  been,  therefore,  analysed 
elaborately  for  the  purposes  of  this  inquiry.  The  troops  of  the  Company,  unlike  the 
Royal  army,  served  only  in  India,  where  they  remained  until  death,  or  until  they  returned 
home. 

The  deaths  in  the  57  years  1800-56  among  all  the  Company's  non-commissioned 
officers  and  men,  including  invalids  in  India,  amounted  to  40,420,  out  of  an  aggregate  of 
588,820  vears  of  life,  obtained  by  adding  up  the  average  annual  strength  in  those  years ; 
so  the  annual  rate  of  mortality  has  been  69  in  1,000  during  the  present  century. 

The  mortality  rate  was  as  high  as  134  in  1804,  in  the  first  Mahratta  war,  and  it  was 
as  low  as  41  in  1852.  It  was  high  again  in  the  years  of  mutiny,  and  it  has  been 
subsequently  lower  than  the  Indian  standard.  From  the  rate  of  55  in  1770-99,  the  rate 
rose  to  85  in  the  30  years  1800-29 ;  and  the  mortality  fell  to  58  in  the  27  years  1830-56 ; 
so  that  the  death-rate  of  the  British  soldier  since  the  first  occupation  of  the  country 
down  to  the  present  day  has  oscillated  round  69  per  1,000. 

If  the  mortality  is  set  down  at  69  in  1,000,  it  follows  that,  besides  deaths  by  natural 
causes,  61,  or,  taking  the  English  standard,  60  head  per  1,000  of  our  troops  perish  in 
India  annually.  It  is  at  that  expense  that  we  have  held  dominion  there  for  a  century  ; 
n  company  out  of  every  regiment  has  been  sacrificed  every  20  months.  These  companies 
fade  away  in  the  prime  of  life ;  leave  few  children ;  and  have  to  be  replaced,  at  great 
cost,  by  successive  shiploads  of  recruits. 

The  Rates  of  Mortality  at  different  Ages  in  India. 

To  determine  the  rate  of  mortality  among  British'  troops  in  India,  of  different  ages,  as  Mortality  at 
well  as  of  different  terms  of  service,  the  returns  of  the  10  years  1847-56  have  been  used. 
The  mortality  in  the  Bombay  and  Madras  presidencies  was  much  lower  in  those  years  than  — - 
it  had  been  previously  ;  and  the  Table  includes  the  non-effectives — invalids,  pensioners, 
and  men  on  the  town  major's  list — at  advanced  ages.  The  mortality  of  war  in  India  is, 
therefore,  relatively  unimportant ;  and  we  can  appreciate  the  effects  of  the  ordinary  causes 
0f  mortality  on  men  of  all  ages,  from  10  to  75. 

The  mortality  of  boys,  and  of  all  under  the  age  of  20,  is  much  lower  than  it  is  ever 
afterwards ;  and  other  evidence  shows  that  young  men  in  favourable  circumstances,  and 
children  with  proper  care,  suffer  less  than  adults  in  India. 

The  mortality  per  1,000  at  the  age  of  20-25  is  high  (56'4)  ;  at  the  next  age  (25-30)  SeeTablell, 
it  is  less  (48-8) ;  and  then  it  rises  gradually  to  the  age  of  40  ;  at  the  age  of  40-45  the  P- lxxxvllK 
mortality  is  a<^ain  higher  (61*6)  than  it  was  at  the  earlier  age  of  20-25;  the  mortality 
afterwards  falls. 

It  is  worthy  of  remark,  however,  that  the  excess  of  mortality  in  India  is  nearly  the 
same  at  all  the  seven  quinquennial  periods  of  age  from  20  to  55,  except  at  the  first  and 
the  fifth,  when  the  recruits  join  and  leave  their  corps  in  greatest  numbers.  This  points 
to  the  influence  of  the  terra  of  service,  which  we  have  also  investigated,  and  seems  to 
justify  the  inference  that  the  fatal  causes  in  operation  produce  nearly  the  same  fatal 
results  in  India  at  all  the  ages,  from  20  to  55,  among  men  exposed  to  the  same  extent  to 
their  influences. 

From  the  age  of  55  the  excess  grows  less,  and  at  70  and  upwards  the  old  men  die 
nearly  at  the  same  rate  in  India  as  in  England.  Although  the  facts  at  the  extreme  ages 
are  few,  it  is  evident  that  the  men  of  the  middle  ages  are,  under  present  circumstances, 
the  greatest  sufferers. 

From  the  rates  of  mortality  we  have  had  a  life  table  constructed,  and  the  mean  Tables  12 
duration  of  life,  as  well  as  the  value  of  annuities  dependent  on  soldiers'  lives  in  India,  :iml  22-25, 
can  be  deduced.   These  mortality  and  actuarial  tables  have  been  prepared  by  Dr.  Fan*.    p"  XC1V' 

The  mean  after-lifetime,  or,  as  it  is  sometimes  called,  the  expectation  of  life  at  the  age  Table  22. 
of  20,  is  17*7  years  in  India.  39*5  years  in  England;  so  life  is  shortened  by  21 '8  years. 

An  annuity  is  at  the  age  of  20  worth  12  years'  purchase  on  a  soldier's  life  in  India,  or  Tabic  25. 
less  by  10  years  than  an  annuity  on  an  average  life  at  home. 

What  is  the  effect  of  residence  in  India  on  the  after-lifetime  of  men  who  return  to 
England  at  the  age  of  40?    We  have  the  means  of  determining  this  effect  by  comparing 
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alixy  at  the  after-lifetime  of  the  Indian  Table  with  that  of  the  pensioners  who  have  served  in 
Ues.  India. 

The  after-lifetime  at  the  age  of  40  is  1.5  years  by  the  Indian  Table,  22  years  by  the 
Table  of  Indian  pensioners  resident  for  the  greater  part  in  England,  and  26  years  by 
the  English  Life  Table. 

Influence  of  Term  of  Residence  in  India  on  the  Rates  of  Mortality. 

Kesidence  ON      This  involves  the  important  question  of  acclimation.    In  the  Table  4  the  facts  for 
Mortality.    1847-56  are  arranged  with  reference  to  the  soldiers' years  of  service ;  and  it  is  evident 
Table  4,       that  the  mortality  (65-2)  during  the  first  year  of  residence  is  higher  than  it  is  subse- 
p.  lxxxvi.     qucntly.  It  decreases  gradually,  and  becomes  sensibly  less  in  the  fifth  year,  44*1  ;  it  then 
»      rises  slowly,  and  is  47"0  at  the  second  quinquenniad  (5-10) ;  52*8  at  the  third.  The 
reduced  number,  43*0,  at  the  fourth  period  of  residence  ( 15-20  years)  arises  probably 
from  the  elimination  of  the  sickly  by  invaliding,  which  then  becomes  active  (6  per  100). 
This,  however,  although  it  takes  away  a  fourth  of  the  numbers  annually,  does  not  prevent 
the  mortality,  partly  from  advancing  age,  rising  to  62*5  per  1,000  in  the  last  periods  of 
service. 

It  is  evident  that  when  men  are  exposed  to  the  operation  of  very  unhealthy  places, 
many  of  the  weak  are  cut  off  at  once;  while  of  the  survivors  some  arc  exceptionally  left 
capable  of  resisting  the  local  poison,  and  others  arc  so  enfeebled  by  its  influence  that 
they  rapidly  succumb.  These  two  sets  of  causes  in  conflict  are  nearly  in  equilibrium 
in  India,  so  that  the  mortality  always  remains  high  ;  and  if  acclimation  in  the  ordinary 
sense  takes  place,  it  is  at  advanced  ages.  The  causes  which  destroy  Englishmen  in  India, 
like  arsenic  or  any  other  poison,  do  their  fatal  work  in  every  year  of  age  and  of 
residence  ;  and  indeed  the  zymotic  agents  which  produce  cholera,  dysentery,  liver  disease, 
diarrhoea,  and  fever  in  all  its  forms  comport  themselves  like  organic  poisons. 

No.  17,  This  view  is  confirmed  by  a  new  combination,  in  which  a  Table  shows  the  mortality 

p.  joJ.        jn  different  years  of  service  among  those  entering  India  early  and  late  in  life.  But, 

upon  the  whole,  early  entry  into  India  appears  to  be  an  advantage  not  only  at  first,  but 

in  after-life. 

Tables  It  is  further  evident,  from  a  comparison  of  the  mortality  in  the  several  corps  and  presi- 

1  )t053l'  5**5  ^enc*es'  t'ult  tnc  mortality  in  India  depends  on  the  intensity  of  zymotic  poisons,  and 
Pl>.  o.    oio.  t|ie  £me  at  which  the  men  are  exposed  to  the  influences  rather  than  on  the  incident  that 
they  have  resided  one,  two,  ten,  or  more  years  in  the  climate  of  the  tropics. 


Lives  wasted  in  India  in  each  Year  of  Service. 

Lives  wasted     Jt  is  possible  to  exaff^erate  the  waste  of  life  in  India,  and  this  has  sometimes  been 

"        "  '  done  by  assuming  that  the  reduction  in  the  numbers  is  due  to  the  deaths  alone  in  such 

cases  as  the  following :  "  Of  the  troops  which  Sir  Abraham  Shipman  brought  with  him 
"  to  Bombay  in  1662,  there  remained  in  1664  only  93  out  of  500."  "  At  the  time  of 
"  Major  Kilpatrick's  death,  in  1/57,  only  5  of  the  250  soldiers  who  accompanied  him 
"  from  Madras  in  August  of  the  previous  year  survived  him."  f  A  return  handed  in 
Evidence.  hy  Brigadier-General  Russell  throws  some  light  on  the  reductions.  Out  of  the  1,064 
3900 mmi1'  non-commissioned  officers  and  men  of  his  regiment  (the  84th)  who  landed  at  Moulmeiu 
in  1842,  only  93  landed  in  England  on  its  return  in  1859  ;  thus  the  numbers  were  reduced 
from  1,064  to  93  in  the  17  years,  and  the  regiment  was  almost  completely  renewed  in 
India.  It  was  joined  by  1,248  recruits,  and  the  deaths  were  817-  Now  had  the  mortality 
been  uniformly  5  per  cent,  per  annum  (and  the  witness  said  it  had  been  3  per  cent,  for 
14  j^ears  prior  to  1857),  the  original  numbers  would  only  have  been  reduced  in  this  case, 
by  death,  to  455.  There  are,  besides  death,  many  casualties  which  reduce  the  corps  in 
India,  and  we  shall  shortly  advert  to  them. 

Again,  the  author  of  the  useful  book  on  the  "  Vital  Statistics  of  the  Anglo-Indian 
"  Armies,"  "  demonstrates  "  that  the  European  army  in  India  has  hitherto  disappeared 
in  about  I3h  years.     This  follows,  he  infers,  from  the  fact  that  the  mortality  and 


*  The  Life  Table  for  the  Indian  pensioners  has  been  deduced  from  the  facts  supplied  by  Mr.  Robinson  in 
the  Appendix  to  a  War  Office  Report.  The  great  irregularities  observable  in  the  probabilities  of  living  a 
year,  as  given  by  Mr.  Robinson,  are  evidently  accidental,  and  are  partly  referrible  to  the  state  of  the  pensioner 
when  he  is  placed  on  the  list.  The  Table  is,  therefore,  graduated  by  the  method  of  differences  applied  to  the 
logarithms,  so  as  to  give  a  uniform  series. 

f  Moore,  Health  in  the  Tropics,  pp.  50,  51. 
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invaliding  are  at  the  rate  of  7*4  per  cent.,  while  in  reality  1,000  men  would  only  be  Lives  wasted 
reduced,  at  that  rate,  to  368  in  13i  years.*  m  each  Yeab. 

We  have  the  means  of  determining  from  the  returns  of  the  10  years  the  casualties  by 
death,  by  invaliding,  and  by  other  causes,  in  the  late  Company's  European  troops ;  and 
the  results  are  shown  in  the  Tables  5  and  6.  The  Table  6  has  been  constructed  from 
the  facts  in  Table  5  by  the  same  methods  as  are  employed  in  constructing  life  tables, 
for  there  is  no  simpler  method  of  obtaining  accurate  results. 

It  will  be  observed  that  100,000  men  are  reduced  to  9,604  in  20  years  of  service,  by  Table  6, 
90,396  casualties  of  every  kind  ;  40,447  hy  deaths  in  the  service,  14,627  by  invaliding,  P-  lx*xvii. 
3,558  by  purchasing  their  discharge,  8,972  by  the  expiration  of  their  terms  of  service, 
968  by  promotion,  5,724  by  transfers  to  the  town  major's  list,  13,976  by  transfers  to 
other  corps,  1,818  by  desertion,  and  306  by  other  causes.  The  half  of  the  deaths 
(21,499)  takes  place  in  the  first  five  years  ;  and  the  numbers  invalided  increase  slightly 
in  each  quinquennial  period. 

The  decrement,  year  by  year,  of  the  force  in  India  is  shown  in  the  annexed  Table  7,  P-  lxxxvii. 
in  which  it  will  be  seen  that  1,000  effectives  are  reduced  to  96  in  20  }rears.    Now,  the 
1,064  men  of  the  84th  were  reduced  to  93  in  17  years  ;  and  this,  while  it  agrees  very 
closely  with  the  tabular  results,  points  to  the  fact  that  the  Queen's  regiments  are  reduced 
more  rapidly  than  the  Company's  by  the  shorter  terms  for  which  the  men  enlist. 

The  mean  term  of  service  in  India,  immediately  deduced  from  this  Table,  is  8-6  years, y 
and  11  recruits  arc  required  annually  to  every  100  men. J  To  maintain  an  army  of 
85,856  men,  10,000  annual  recruits  arc  required,  even  where  the  term  of  service  is  as 
prolonged  as  it  was  under  the  late  Company's  regulations.  The  recruits  entering  are 
reduced  to  less  than  half  their  original  number  in  eight  years  ;  their  probable  term  of 
service  was,  therefore,  between  seven  and  eight  years. 

The  half  of  a  regular  army  so  constituted  consists  of  men  who  have  served  less  than 
six  years,  and  not  more  than  a  fourth  of  the  men  are  veterans  of  10  years'  standing, 
on  whom  the  discipline  and  solidity  of  an  army  greatly  depend. 

It  is  evident  that  the  recruiting  is  more  difficult,  and  that  the  losses  from  other  causes 
than  death  are  greater  in  an  unhealthy  than  in  a  healthy  army,  for  the  invaliding,  the 
desertion,  and  the  discharges  from  all  causes  are  influenced  by  sickness. 

We  have  constructed  two  other  Tables,  the  one  showing  how  the  same  number  of  Table  8  &  93 
recruits  (100,000)  would  be  reduced  year  after  year  by  death  alone,  and  the  other  p.  lxxxvii. 
showing  the  reductions  by  death  and  invaliding  together. 

By  death  alone  1,000  would  be  reduced  in  20  years  to  344  ;  by  death  and  invaliding 
to  216 ;  by  death,  invaliding,  and  other  causes,  as  we  have  seen,  to  96. 

Out  of  1,000,  by  the  Table  9,  it  appears  that,  if  none  were  discharged  except  by 
death,  656  out  of  1,000  would  die  in  20  years;  while  by  Table  6  it  appears  that  out  of 
the  1,000,  only  404  die  in  the  service ;  hence  it  follows  that  if  the  same  rate  of  mortality 
rules  out  as  rules  in,  252  of  the  discharged  will  die  in  the  20  years  out  of  the  service. 

The  waste  of  life  in  India  is  illustrated  in  the  diagram,  where  it  is  contrasted  with  the  Diagram p.v. 
decrement  of  life  at  home. 

Nature  of  Fatal  Diseases  and  Attacks  of  Sickness  in  India. 

The  great  endemic  diseases  of  India,  those  which  injure  the  health  or  destroy  the  life  Nature  of 

of  the  British  soldier,  are  fevers,  dysenteries,  diseases  of  the  liver,  and  epidemic  cholera,  1)lSIA-i;s- 
which  has  for  many  years  engrafted  itself  on  the  endemics  of  the  country.  Compared 
with  these  all  other  diseases  are  of  minor  extent  and  importance. 


*  This  calculation  has  been  adopted  by  other  writers,  and  its  fallacy  is  not  immediately  obvious.  But 
assuming  that  the  rate  remains  uniform,  and  is  such  that  out  of  every  100  alive  at  the  beginning  of  a 
year,  10  will  die,  &c,  in  its  course,  then  the  numbers  will  be  reduced  to  90  at  the  beginning  of  the  next 
year  ;  and,  if  the  rate  remain  the  same,  nine,  that  is  10  per  cent,  of  90,  will  die  in  the  second  year  ;  but 
upon  the  hypothesis  of  Dr.  Ewart  10  will  die  every  year  until  the  100  have  expired;  that  is,  10  out 
of  90  will  die  in  the  second  year,  10  out  of  80  in  the  third  year,  and  so  on  until,  in  the  tenth  year,  10  die 
out  of  10  living,  that  is,  the  deaths,  instead  of  being  uniformly  10  per  cent,  on  the  strength,  will  be  made  by 
this  procedure  at  last  100  per  cent.,  which  is  contrary  to  the  hypothesis  of  a  uniform  rate.  Let  n  be  any 
number  living  at  any  moment,  and  p  be  the  fractional  proportion  living  a  year,  then  vpx  =  the  numbers 
surviving  at  the  end  of  /e  years  on  the  hypothesis  of  a  uniform  rate.  In  the  above  case  n  =  100  and 
npx  =  100  x  (#9)10=  35  nearly.  This  accidental  oversight  must  not  depi'ive  Dr.  Ewart  of  the  credit  due 
to  him  for  his  useful  work  ;  which  has  been  compiled  with  care.  (See  Digest  of  Vital  Statistics,  by  Dr. 
Ewart,  p.  20.) 

f  The  sum  of  the  col.  —  0  "K  20  divided  by  /„  =  the  average  term  of  service  among  the  effective  non- 
commissioned officers  and  rank  and  file  serving  for  20  years  or  less. 

X  The  number  of  annual  recruits  is  obtained  by  dividing  the  strength  by  the  average  number  of  years' 
service. 
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Nature  op  The  four  diseases  here  mentioned  are  almost  exclusively  diseases  of  the  sultry  plains 
diseases.  0f  India,  and  when  any  of  them  are  found  in  the  elevated  lands  they  are  generally 
modified  in  degree  and  reduced  in  proportionate  frequency,  certain  forms  of  bowel  com- 
plaints, when  the  sufferers  are  removed  from  the  plains  to  the  high  grounds,  being  the  only 
exceptions.    We  shall  notice  briefly  each  of  these  diseases. 

Fevers. — Sir  Ranald  Martin  states  that  remittent  fevers  are  found  almost  everywhere 
throughout  the  East  Indies,  varying  in  their  intensity  and  in  their  complications  according 
as  they  occur  in  deltas,  along  marshy  banks,  or  at  the  embouchures  of  rivers  in  plains 
extending  from  the  bases  of  mountain  ranges,  termed  "  Terrais,"  in  partially  inundated 
or  irrigated  lands,  or  in  tracts  traversed  by  percolating  streams,  or  occupied  by  jungles, 
or  in  certain  low  hilly  districts.  The  seaboard,  especially  where  there  is  jungle  or 
salt  marsh,  and  the  adjacent  islands  when  of  a  jungly  or  marshy  nature  are  peculiarly 
pestilential,  and  so  are  often  drying-up  marshes  and  drying-up  beds  of  rivers. 

Of  the  various  obstacles  which  bar  the  colonization  of  the  white  man  in  tropical 
regions,  and  of  the  many  causes  which  reduce  the  strength  of  our  armies  there,  remittent 
fever  is  the  principal. 

Sir  R.  Martin  states  that  out  of  a  British  force  of  25,431  men  serving  for  eight  and 
ten  years  respectively  in  Calcutta,  Chinsurah,  and  Berhampore,  all  in  Bengal  Proper, 
there  occurred  13,596  cases  of  fever;  that  in  the  healthier  upper  provinces  of  the  same 
Presidency  with  diseases  generally  of  less  degrees  of  severity,  out  of  an  average  British 
force  of  23,731,  men  serving  there  during  seven  years,  there  occurred  14,159  cases  of 
fever,  and  that  throughout  India,  50  per  cent,  of  all  the  admissions  into  hospitals  are  from 
fevers,  while  in  the  Presidency  of  Bombay,  amongst  persons  of  all  classes,  castes,  and 
countries,  fever  causes  about  40  per  cent,  of  the  total  deaths. 

But  besides  the  great  prevalence,  personal  suffering,  and  immediate  rislc  to  the  life 
of  the  soldier  under  fever,  the  disease  entails  more  or  less  disposition  to  relapses,  with 
more  or  less  after  danger,  according  as  the  original  fever  may  have  been  more  or  less 
malignant  in  its  nature.  Added  to  these  circumstances  again,  it  is  found  that  diseases 
of  important  organs,  the  consequences  of  malarious  fevers,  occasion  much  of  the  sub- 
sequent sickness,  mortality,  and  invaliding  among  British  troops  serving  in  India. 

Dysentery  and  Diarrlicea. — Next  to  fevers  in  frequencj7,  but  more  fatal,  comes  the 
dysentery  of  India.  In  its  causes  it  is  intimately  associated  with  tropical  fevers,  remit- 
tent and  intermittent ;  so  much  so  that  where  fevers  are  present  dysentery  is  never  far 
off.  "  Dysentery,"  says  Sir  Ranald  Martin,  "  has  occasionally  been  found  to  assume  a 
"  malignant  character  in  low  damp  situations,  so  as  to  prove  very  deadly ;  but  on 
"  removal  of  the  sufferers  to  elevated  sites  and  a  better  air,  the  disease  has  been 
"  rendered  amenable  to  treatment." 

He  describes  the  dysentery  of  India  as  most  prevalent  in  the  plains  and  during  the 
hot  and  rainy  seasons.  "  Out  of  an  aggregate  British  force  of  25,433  men  of  Her 
"  Majesty's  army  serving  in  periods  of  eight  and  ten  years  respectively  in  the  stations 
"  of  Calcutta,  Chinsurah,  and  Berhampore,  all  in  Bengal  Proper,  there  occurred  8,499 
"  cases  of  dysentery  and  diarrhoea.  The  climate  of  Lower  Bengal  has  always  been  very 
"  unfavourable  to  European  health  as  compared  to  Upper  India;  but,  making  allowance 
"  for  all  circumstances,  including  the  ill  habits  of  life  of  the  soldiery,  the  amount  of 
"  sickness  from  dysentery  and  diarrhoea  here  exhibited  is  enormous."  "  In  the  presidency 
"  of  Madras,  again,  out  of  an  aggregate  British  force  of  82,342  men  serving  there  from 
"  1842  to  1848,  there  occurred  10,531  cases  of  dysentery  and  9,189  cases  of  diarrhoea, 
"  making  a  total  of  19,720  cases  of  bowel  disease,  exclusive  of  cholera.  It  thus  appears 
"  that  next  to  the  malarious  fevers  of  India,  bowel  complaints  are  the  most  prevalent, 
"  while  the  dangers  to  health  and  to  life  from  these  last  are  even  greater  than  from 
"  fevers."  Sir  R.  Martin  further  states  that  amongst  British  soldiers  11  cases  of 
dysentery  occur  to  1  amongst  the  native  soldiery.  In  acute  dysentery,  as  in  malarious 
fevers,  there  is  much  present  danger  and  suffering,  and  when  the  disease  is  not  arrested 
at  once,  chronic  suffering  extending  over  years,  or  the  prospect  of  death  more  or  less 
distant  in  the  hospitals,  is  all  that  remains  to  the  soldier.  The  case  is  described  by 
the  older  army  surgeons  as  presenting  "  a  spectacle  of  distress  of  as  pitiable  a  kind  as  can 
"  be  found  in  the  history  of  human  suffering."  Invaliding  and  death  are  the  last  events, 
and  most  of  the  casualties  which  occur  amongst  sick  soldiers  on  the  voyage  homewards 
from  India  are  from  chronic  dysentery. 

Diseases  of  the  Liver. — Sir  Ranald  Martin  states  that,  whether  as  original  or  secondary 
affections,  diseases  of  the  liver  are  a  very  frequent  and  very  important  class  of  diseases 
in  the  East  Indies.  He  adds  that  no  official  returns,  under  special  heads,  afford 
accurate  information  as  to  the  actual  frequency  of  liver  diseases ;  for  when  these  last 
occur  as  complications  with,  or  as  consequences  of,  fever,  dysentery,  diarrhoea,  or  cholera, 
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the  cases  are  generally  classed  and  numbered  under  the  head  of  the  primary  disease.    Nature  op 

"  It  thus  happens,"  he  says,  "  that  the  numerical  hospital  returns  do  not  yield  anything  Diseases. 

"  like  an  approximation  to  a  true  estimate  of  the  existing  amount  of  hepatic  diseases." 

"  Acute  inflammation  of  the  liver,"  he  states,  "  is  essentially  a  disease  of  the  hot  plains  ; 

"  and  its  severity  may  be  judged  of  by  the  fact  that  the  chance  of  death  is  greater  from  * 

"  one  such  attack  than  from  13  of  fever  of  the  various  forms,  as  they  ordinarily  occur  in 

"  India." 

In  acute  disease  of  the  liver  the  danger  to  life  is  so  imminent  that  the  case  must,  within 
a  few  days,  terminate  in  a  recovery  more  or  less  complete,  or  in  death ;  while  the  chronic 
form  of  this  malady,  the  injury  to  health,  and  the  protracted  distresses  are  very  great. 

He  further  states,  that  out  of  an  aggregate  British  force  of  211,993  men  serving  in 
Bengal  from  1812  to  1832,  there  were  14,015  admissions  into  hospital  on  account  of 
diseases  of  the  liver,  of  which  924  died.  From  1833  to  1854,  out  of  an  aggregate  force 
of  331,775  men  serving  in  the  same  presidency,  there  were  18,765  admissions  and  1345 
deaths  from  liver  diseases. 

Epidemic  Cholera. — Epidemic  cholera  is  the  most  acute  of  all  acute  diseases,  and,  like 
the  last  mentioned,  it  always  ends  in  the  more  or  less  immediate  recovery,  or  in  the 
death  of  the  sufferer. 

This  disease  has  been  known  to  prevail  as  an  occasional  epidemic  at  different  years, 
seasons,  and  places  throughout  India  from  1774  to  1817 ;  and  there  are  authentic  records 
of  its  existence  in  Batavia  so  far  back  as  1629-  The  symptoms  described  at  the  different 
times  and  places  leave  no  doubt  as  to  the  sameness  of  nature  of  the  disease,  not  to 
mention  its  uniform  and  great  mortality. 

But  in  India,  since  1817,  cholera  has  engrafted  itself  on  the  endemics  of  the  soil,  and 
has  become  a  disease  of  annual  recurrence  at  many  of  our  large  stations,  commencing 
generally  at  the  beginning  of  the  hot  season,  but  sometimes  in  the  rainy  and  cold  season. 
It  has  proved  everywhere,  all  over  the  world,  the  same  disease,  with  the  same  mortality 
whenever  it  has  fastened  on  a  congenial  soil ;  and  its  great  tendency  is  to  attack  popula- 
tions living  in  low,  damp,  crowded,  and  ill  ventilated  situations,  especially  if  supplied 
with  impure  water ;  while  the  proportionate  mortality  amongst  those  attacked  has  been 
about  the  same,  whether  at  the  lowest  levels  or  on  the  loftiest  mountains. 

Here,  however,  there  exists  an  important  distinction,  that  while  the  proportionate 
mortality  of  those  attacked  is  everywhere  the  same,  the  proportionate  numbers  seized  in 
high  and  low  situations  differ  most  widely.  Cholera  and  epidemic  diseases  in  general  are 
of  rare  occurrence  in  the  elevated  ranges  of  India,  where  the  water  is  comparatively  pure. 

Troops,  both  European  and  native,  while  on  the  march,  have  been  observed  to  become 
more  liable  to  seizure  by  this  disease,  and  when  the  attacks  have  occurred  in  cantonments 
after  the  march,  it  has  been  found  that  the  virulence  of  the  epidemic  has  been  pro- 
portionate to  the  length  of  the  march. 

As  regards  the  comparative  mortality  Sir  Ranald  Martin  states  that  out  of  every 
100  deaths  of  Europeans  serving  in  the  Presidency  of  Bombay,  between  1830  and 
1846,  the  proportions  of  deaths  attributable  to  the  four  great  endemic  diseases  were  as 
follows  : — 

Fevers      ------  23-054 

Dysentery  and  Diarrhoea  -  -  -  32441 

Diseases  of  the  Liver  -  9'597 
Cholera     -  -  -  -  -  -  10-320 


We  have  the  means  of  comparing  the  deaths  of  soldiers  from  each  disease  in  the  Vide  Mis- 
Bengal  presidency  with  the  deaths  of  men  from  the  same  disease  at  home.    The  periods  cellaneous 
are  for  the  16  years  (1830-45)  in  Bengal ;  and  for  the  seven  years  (1848-54),  including  ^gt^J^ 
the  two  years  when  cholera  was  epidemic  in  England.    The  annual  rate  of  mortality  was  10  diagrams 
per  1,000  in  England,  and  67  per  1,000  in  Bengal,  of  which  58  per  1,000  was  by  zymotic  p  576. 
diseases.     The  fevers,  ague,  remittent  and  continued,  killed  17  men  in  1,000;  dysen- 
tery and  liver  disease,  20;  cholera  and  diarrhoea,  18.  Delirium  tremens,  catarrh,  syphilis, 
rheumatism,  and  scurvy  were  also  much  more  fatal  in  India  than  in  England.  Among 
constitutional  diseases,  the  deaths  from  phthisis,  scrofula,  and  cancer  were  fewer  in  Bengal 
than  in  England ;  but  these  cases  are  of  long  duration,  and  are  precisely  such  as  are  sent 
home  on  the  invalid  lists  to  die. 

Of  diseases  affecting  particular  organs,  apoplexy  is  the  most  fatal,  and  3  deaths  per 
1,000  are  referred  to  that  disease,  which  at  the  age  of  the  soldier  is  exceedingly  rare  in 
England,  The  frequent  pneumonias  are,  probably,  of  a  congestive  character,  or  are  like 
bronchitis,  connected  with  influenza.  Enteritis,  phlegmon,  ulcer,  ileus,  jaundice,  and 
spleen  diseases  are  either  masked  zymotic  diseases,  or  their  common  sequels. 
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Natuke  op  The  deaths  from  wounds  are  most  numerous  in  India,  but  these  deaths  and  all  the 
Diseases,  rjeat]ls  by  violence  in  the  return  are  less  (  •  8)  than  1  in  1,000,  and  less  than  the  deaths  by 
violence  among  the  civil  population  of  England  (1*0).  The  medical  returns  under  the 
old  arrangements  included  only  the  deaths  in  hospital,  and  they  did  not  include  the  killed 
in  the  field,  which  should  be  added.  The  two  series  of  facts  in  the  Table  are  strictly 
comparable,  and  show  clearly  enough  how  much  of  the  mortality  of  India  is  due  to  a 
few  diseases,  which  are  rendered  fatal  by  well-known  causes. 
No.  l,  p.  576,     The  fatality  of  these  diseases  to  our  armies  in  India  is  rendered  evident  to  the  eye  in 

and  diagram.  t[ie  two  diagrams. 

It  is  worthy  of  remark  that  nearly  all  these  diseases  fatal  in  India  are  accompanied 
by  profuse  discharges,  with  which  the  air,  water,  bedding,  linen,  closets,  walls  of  hospitals 
and  barracks  become  more  or  less  infected.  In  a  common  building  the  materies  morbi 
comes  into  contact  with  all  the  inmates. 

In  comparing  the  proportion  of  attacks  of  illness  among  British  troops  in  India  with 
that  among  men  at  home,  we  find  that  the  East  India  Company  formerly  employed 
2,461  labourers  in  London,  and  during  the  10  years  that  observations  were  taken  by 
the  medical  officer,  246  in  1,000  were  attacked  by  illness  annually;  or  each  man  was 
liable  to  one  attack  of  illness  of  some  severity  every  Jour  years.  This  agrees  with 
other  observations,  and  includes  cases  of  sickness  of  such  gravity  as  disables  artizans 
from  following  their  ordinary  work.  In  a  Liverpool  society,  out  of  1,000  members,  320 
applied  400  times  in  the  year  for  sick  pa}',  and  were  treated  by  the  surgeons,  Avho  also 
attended  350  more  for  slighter  ailments,  making  750  annual  attacks  of  sickness,  such  as 
doctors  attend  to,  among  1,000  members.* 

Syphilis  is  not  included  in  the  returns  of  the  friendly  societies. 

One  thousand  British  soldiers  at  home  experience  about  1,000  attacks  of  sickness  in 
the  year,  but  in  India  the  soldier's  sickness  is  doubled.  To  one  illness  of  the  labourer, 
the  soldier  is  liable  to  four,  of  nt  least  equal  severity.  Thus,  from  a  return  supplied  by 
Dr.  Balfour,  it  appears  that  the  16,850  troops  of  the  line  in  Bengal  furnished  the  hospitals 
with  1/2,388  cases  in  the  five  years  1850-4,  when  4,461  cases  terminated  fatally.  A 
battalion  of  1,000  men  sent  yearly  on  an  average  2,045  cases  to  the  hospitals ;  each 
soldier  in  India  was  exposed,  therefore,  to  two  attacks  of  illness  in  the  year,  instead  of 
one.  At  Feshawur,  during  the  same  period,  the  admissions  into  hospital  were  3,635 
annually  to  1,000  men,  and  in  the  hill  stations  of  Kussowlie,  Subathoo,  and  Dugshai, 
the  admissions  into  hospital  were  at  the  rate  of  1,783  per  1,000.  The  returns  which 
Sir  Alexander  Tulloch  gave  in  show  that  the  attacks  of  sickness  ranged  from  988  to 
5563.      3,225  per  1,000  men  at  different  stations. 

The  attacks  of  sickness  were  sometimes  slight  ;  but  in  a  large  number  of  cases 
they  were  severe,  painful,  and  fatal.  Of  the  cases  in  the  Bengal  presidency  before 
referred  to,  75,535  were  fevers,  and  32,771  were  diseases  of  the  stomach,  liver,  and 
bowels,  of  which  2,517  were  fatal.  Add  the  918  deaths  by  fevers,  and  the  aggregate 
of  3,435  deaths  leaves  1,021  referrible  to  other  diseases. 


Life-loss  and  Sickness  in  War. 

Life-loss  The  mortality  of  the  army  from  disease  in  India  has  always  hitherto  been  raised 
inWar.  ^  war>  i^hjc,  is  evident  upon  inspection  either  of  the  mortality  among  the  Company's 
5563.  troops,  or  the  Queen's.  The  Company's  European  troops  died  at  the  rate  of  85,  134, 
and  101  per  1,000  in  1803-4-5;  the  period  of  the  Mahratta  war.f  In  the  wars  of 
the  Marquis  of  Hastings,  the  mortality  of  the  troops  rose  to  90  and  to  117  per  1,000  ; 
in  six  of  the  years  1813-21,  the  annual  mortality  exceeded  90  per  1,000.  In  the 
Burmese  war  of  Lord  Amherst,  the  mortality  of  the  Europeans  was  at  the  rate  of 
113,  106,  and  130,  in  the  three  years  1824-6.  Since  that  the  Company's  forces  have 
been  healthier  in  war ;  in  the  Afghan  and  Sikh  campaigns  their  mortality  has  not 
exceeded  70,  80,  or  84  per  1,000.  The  whole  army  is  rarely  engaged  ;  consequently 
the  effects  of  a  war  are  partial,  and  fall  upon  particular  regiments.    Thus  in  the  year 


*  See  article  "  Vital  Statistics  "  in  McCulloch's  Statistics  of  the  British  Empire,  vol.  2,  p.  589.  According 
to  Mr.  Neison  the  number  of  members  sick  during  each  year  at  the  soldiers'  age  is  220  per  1,000  in  friendly 
societies.    Contributions  to  Vital  Statistics,  p.  160. 

t  The  troops  had  sometimes  salt  provisions  and  drank  hard.  Such  passages  as  the  following  meet  the 
eye  in  the  Wellington  Despatches  :— "  Urge  the  gentlemen  there  to  send  forward  3,000  or  4,000  gallons  of 
arrack.  *  *  *  Salt  provisions  will  also  be  much  required,  as  the  Bombay  sheep  contractor  had  failed 
entirely."— Camp  at  Poona,  15th  May  1803,  vol.  v.  p.  576. 
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1845  the  mortality  of  the  Queen's  troops  was  at  the  rate  of  199  per  1,000  in  Bengal,  T™0f 
but  did  not  exceed  46  in  Madras,  and  71  in  Bombay.  The  Queen's  troops  m  1840-8, 
out  of  a  force  varying  from  8,000  to  12,000  in  Bengal,  lost  numbers  ranging  from  781  to 
2,213  annually;  and  the  mortality  frequently  exceeded  10  per  cent.  It  is  impossible  to 
read  the  losses  of  particular  regiments  in  the  war  of  the  mutiny  without  being  struck  by 
the  inextinguishable  valour  of  the  British  soldier;  but  it  was  disease,  and  not  the  enemy 
that  killed&him.  For  out  of  9.467  men  dying  among  regiments  in  India  prior  to  the 
mutiny,  or  sent  out  in  1857-8,  only  586  were  killed  in  action  or  died  of  wounds.  All  °°  ' 
the  evidence  goes  to  show  that  the  mortality  in  the  wars  of  India  is  chiefly  from  the 
diseases  before  referred  to ;  and  that  the  diminution  in  the  mortality  of  wars  before  the 
mutiny  was  due  to  improvements  in  the  sanitary  arrangements.  The  battles  in  Sinde 
and  the  Punjab  were  as  fiercely  contested  as  any  in  which  English  troops  have  ever 
engaged  native  forces. 

Inefficiency  in  the  Army  of  India  from  Sickness. 

Of  1  000  of  the  East  India  Company's  labourers  in  London,  16  were  constantly  sick,  lNTEr^"jKCY 
on  an  average  at  the  ages  20-30;  and  in  the  friendly  societies  of  England  the  Sickness. 
amount  of  disability  among  artizans  is  nearly  the  same  at  the  same  ages.  At  the 
next  decenniad  the"  proportion  of  constantly  sick  becomes  17  or  20  in  1,000.*  It  was 
calculated  by  Mr.  Annesley,  the  author  of  a  standard  work  on  the  diseases  of  India, 
that  100  sick  out  of  the  same  number  was  a  normal  state  in  India !  This  important 
element  has  not  hitherto  been  sufficiently  attended  to  in  the  army  statistics  ;  f  and  as  we 
have  not  the  new  returns,  recently  introduced,  it  is  impossible  to  show  how  much  of 
the  inefficiency  is  caused  by  each  disease.  Several  diseases,  such  as  rheumatism, 
ophthalmia,  and  syphilis,  which  are  rarely  fatal,  cause  a  great  deal  of  inefficiency, 
of  which  the  admissions  into  hospital  furnish  a  very  inadequate  measure.  On  the 
other  hand  some  fatal  diseases,  such  as  cholera  and  consumption,  produce  very 
different  amounts  of  sickness ;  for  a  fatal  case  of  consumption  lasts  two  years,  of  cholera 
two  days. 

The  Table  shows  that,  on  an  average  in  the  stations  of  Bengal,  84  men  in  a 
battalion  of  1,000  were  constantly  in  hospital. £  We  have  not  illustrated  this  by  a 
diagram,  but  it  is  easy  to  conceive  the  facts  ;  1,000  men  are  at  a  station  ;  84  of  their 
number  are  sick  in  the  hospital,  where  69  die  annually. 

With  this  amount  of  sickness,  an  army  of  70,000  British  in  India  has,  so  to  speak,  a 
vast  hospital  of  5,880  beds  constantly  full  of  sick,  and  loses  yearly  by  death  4,830  men, 
or  nearly  five  regiments. 

Cost  of  the  British  Soldier  in  India. 

The  military  expenses  of  India  for  the  year  1856-7  amounted  to  13,322,859/.,  including  CgS0Tr^E™E 
the  home  charges  for  recruits,  transports,  and  ineffectives.    Deducting  166,386/.  for  the  _. 
local  civil  corps,  13,156,473/.  remain. § 

The  European  officers  and  men  in  India  in  1856  were  45,104,  to  which  should  be 
added,  perhaps,  9>021,  in  depots  at  home  or  on  their  passage,  making  54,125  in  the  pay 
of  the  Indian  Government.  || 

The  financial  accounts  do  not  enable  us  to  determine  directly  the  cost  of  the  European 
force,  as  the  expenditure  is  mixed  up  with  that  of  the  native  army.  But  an  approximate 
estimate  can  be  framed.    The  native  non-commissioned  officers  and  men  in  the  year 


*  McCulloch's  Statistics  of  British  Empire,  art.  Vital  Statistics,  p.  582  and  p.  587,  and  authorities  there 
cited.  See  also  Ratclifre  on  Sickness  of  Members  of  Friendly  Societies,  1862.  The  observations  on  the  East 
India  Company's  labourers  in  London  extended  over  the  10  years  1823-33. 

t  The  new  English  system  had  not  at  that  time  been  introduced  in  India. 

"|  Average  annual  strength,  18,285  ;  number  constantly  sick,  1,542*25  ;  annual  admissions  into  hospital, 
36,814  ;  annual  discharges  and  deaths,  36,767  ;  annual  deaths,  1,040.    Sanitary  Statistics,  p.  589. 
§  Pari.  Pap.  (32),  18th  Feb.  1861. 

||  On  Sept.  3,  1858,  the  total  strength  of  the  [European]  cavalry  and  infantry  regiments  in  India 
was  81,971;  but  only  50,979  were  fit  for  duty,  6,616  being  sick,  11,555  on  passage  out,  and  12,821  in  the 
depots  at  home.  To  57,595  in  India,  including  the  sick,  24,376  were  away  ;  to  100  present  42  were 
absent.  Colonel  Wood  says  nothing  about  the  numbers  "on  passage  home,"  but  in  pronouncing  the 
number  on  passage  out  large,  says,  that  "  when  a  force  is  stationed  at  a  distance  from  home,  there  must 
always  be  a  large  number  in  transit  to  and  fro."  The  number  absent  at  this  period  was  unusually  great, 
and  instead  of  adding  42,  we  have  added  20  per  cent,  to  the  numbers  serving  in  India.  The  legitimate 
purposes  of  the  depot  are  recruiting  and  training  in  order  to  maintain  the  efficiency  of  the  regiments  in 
India.    (Appendix  to  Report  of  Commission  on  Organization  of  the  Indian  Army,  p.  24.) 
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Cost  of  the  were  235,221.  The  ratio  of  the  cost  of  the  Europeans  to  that  of  natives  may  be  set 
Soldier.  down  &g  tQ  10(^  Qr  neariy  as  3  to  ±  *  Consequently  the  cost  of  235,221  native 
soldiers  is  equivalent  to  the  cost  of  81,349  European  soldiers.  This  number,  added  to 
the  54,125  Europeans,  makes  the  cost  of  the  Indian  army  equivalent  to  the  cost  of 
135,474  Europeans.  But  the  total  military  expenses,  13,156,473/.,  divided  by  135,474, 
gives  97/-  per  man  as  the  annual  cost  of  the  European  force  ;  or,  taking  only  the  Euro- 
peans serving  in  India  (45,104),  the  whole  force  is  reduced  to  126,453,  and  the  cost  per 
man  is  104/. 

For  our  present  purpose  it  may  be  assumed  that  100/.  a  year  on  an  average  is  ex- 
pended on  the  European  soldier  serving  in  India ;  this  cost  including  the  cost  of  arms, 
recruiting,  and  retired  allowances  for  officers  and  men. 

The  finance  accounts  of  the  army  are  defective,  and  often  delusive  ;  but  the  various 
recent  reports,  and  particularly  the  papers  by  Colonel  Baker  and  Sir  Alexander  Tulloch, 
Table  3        011  tne  re^at've  expense  of  the  late  Company's  European  troops,  throw  much  light  on  the 
p.  lxxxvi.     subject,  which  has  also  been  discussed  with  impartiality  and  judgment  by  Mr.  Hammick. 

We  have  appended  a  Table,  compiled  from  his,  giving  the  chief  results  ;  for  the  sanitary 
state  of  the  army  is  intimately  linked  with  the  finances  of  India,  and  influences  them 
to  a  large  extent. 

The  frequent  errors  in  estimating  the  cost  of  troops  in  India  arises  from  the  omission  of 
important  items  ;  indeed  Colonel  Baker  omits,  in  his  Table,  staff  charges  in  India,  and  the 
cost  of  camp  equipage,  ammunition,  arms,  stores,  punkahs,  bedding,  hospital  attendants, 
medicines,  and  transport  in  India,  which  raise  the  cost  of  a  regiment  1,000  strong  to 
100,000/. 

The  annual  pay  of  infantry  non-commissioned  officers  and  privates  is  at  the  rate  of 
60/.  13s.  lid.,  or  nearly  61/.  per  man;  (including  clothing,  victuals,  barracks,  and  allow- 
ances) ;  the  cost  of  transport  by  sea,  including  officers,  7/-  Is.  5tZ. ;  of  levy  money,  recruit- 
ing, and  depots,  4/.  14s.  4d.  ;  and  of  pensions,  9/«  3s.  2d.,  or  in  the  aggregate,  with  the 
pay  of  officers,  81/.  12s.  8d.,  which  is  raised  to  about  100/.  by  other  expenses. 

It  will  be  observed  that  the  charge  for  barracks  and  buildings  is  13/.  3s.  per  man, 
so  that  the  accommodation  of  ten  men  costs  131/.  a  year!  This  is  a  high  rent;  yet 
Colonel  Baker  says  he  had  in  his  late  office  of  Secretary  to  the  Government  of  India 
peculiar  opportunities  of  knowing  the  cost  of  permanent  barracks  for  European  regiments 
on  the  enlarged  scale  lately  introduced,  and  is  satisfied  that  the  annual  amount  will  not 
be  less  than  15,000/.  a  regiment.f  Sir  Alexander  Tulloch  quotes  a  return,  on  the  other 
hand,  to  show  that  the  building  of  a  barrack  for  a  whole  regiment  10  or  20  years  ago 
cost  only  22,213/.,  which  implies,  he  says,  an  annual  expenditure  of  2,200/.  a  year. 

The  value  of  a  man  who,  with  all  his  arms,  costs  the  country  100/.  a  year,  reckoned 
at  only  a  few  years'  purchase,  is  considerable,  and  either  the  loss  of  his  life,  of  his  health, 
or  of  his  efficiency,  is  not  to  be  lightly  regarded,  especially  as  it  occurs  most  frequently 
and  inopportunely  in  the  field,  when  his  services  are  required. 

Pecuniary  Cost  of  Sickness  in  the  Indian  Army. 

Cost  of        It  may  be  assumed,  as  the  sick  soldier  is  a  serious  incumbrance  in  warfare,  that  the 
Sickness.    5^80  sick  cost  the  country  as  much  as  5,880  effectives  ;  if  there  were  no  sick,  the  army 
might  be  reduced  to  that  extent.    And  as  it  has  been  shown  that  the  army  expenditure 
is  equivalent  to  100/.  per  man,  the  cost  of  the  sick  at  these  rates  is  588,000/.  annually. 
Deduct  200,000/.  for  sickness,  assumed  to  be  inevitable,  and  388,000/.  remain. 

Mortality  among  Officers  of  the  Indian  Army,  the  Civil  Servants,  Retired 

Officers,  and  Pensioners. 

mortality       The  Royal  army,  out  of  9,192  officers  in  the  }^ear  1860,  lost  all  over  the  world  244  by 
Offers! &c.  death;  and  the  mortality  was  at  the  rate  of  27  in  1,000.    The  mortality  of  the  3,965 
—       officers  of  the  Royal  army  serving  abroad  was  30  in  1,000  during  the  four  years  1857-00, 
including  the  period  of  the  Indian  mutiny.    In  1861  the  mortality  of  officers  was  16 
in  1,000. 


*  In  the  Appendix  to  the  Report  on  the  Organization  of  the  Indian  Army  (1859),_  p.  55,  the  cost  (in- 
cluding rations,  clothing,  and  other  charges)  of  1,067  non-commissioned  officers  and  privates  of  an  infantry 
regiment  of  Her  Majesty's  service  is  set  down  at  25,999  rupees  8  annas  monthly  ;  and  the  cost  of  1,140  non- 
commissioned officers  and  men,  including  1,000  sepoys,  of  a  native  regiment  at  9,606  rupees  14  annas 
monthly  ;  the  cost  of  the  European  is  to  that  of  the  native  soldier  as  2-8915  to  1.  The  other  charges  not 
here  brought  into  account  are  assumed  to  be  in  the  same  ratio. 

■f  Appendix  to  Report  of  Commission  on  Organization  of  Indian  Army,  pp.  49,  50. 
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We  have  no  recent  returns  of  the  mortality  of  officers  serving  in  India,  but  there  Mortality 
is  no  reason  to  believe  that  the  rate  varied  much  before  the  mutiny  ;  and  there  is  ample  o*ficebs,  &e. 
data  for  the  essential  purposes  of  this  inquiry.  — 

The  20th  volume  of  the  Asiatic  Researches  contains  the  results  of  an  inquiry  respecting 
the  law  of  mortality  for  British  India.  The  facts,  procured  by  the  Government,  were 
arranged  by  the  late  Col.  Henderson  with  clearness,  and  they  may  be  used  with  confidence. 

The  East  India  Company  had  on  an  average  ,  during  the  20  years  1814-33,  serving 
in  India  4,219  military  officers,*  among  whom  3,194  deaths  occurred;  consequently  the 
annual  mortality  was  at  the  rate  of  38  in  1,000.  Several  of  these  officers  were  in  civil 
employ,  and  some  were  on  leave  of  absence ;  but  they  were  all  exposed  to  the  Indian 
influences.  This  was  not  the  case  with  the  1,079  officers  of  the  Royal  army,  a  consider- 
able number  of  whom  were  apparently  at  the  depots  in  England ;  so  the  deaths  were 
742,  and  the  annual  mortality  was  at  the  rate  of  34  in  1,000.  The  annual  loss  of  the 
5,298  officers  of  both  armies  was  197-  Now  of  men  of  their  ages  in  England  about  53 
die  annually  ;  consequently  144  officers  died  every  year  in  India  in  excess  of  the  natural 
deaths.  In  the  20  years  the  deaths  at  the  English  rate  would  have  amounted  to  1,060 ; 
and  as  3,936  officers  died,  the  excess  by  violent  and  unnatural  causes  was  2,876.  Of  this 
number  122  were  killed  in  the  field  or  died  of  wounds;  consequently,  while  the  danger 
to  which  they  were  exposed  on  the  field  of  battle  was  fatal  to  122  officers,  the  dangers 
from  disease  were  fatal  to  more  than  20  times  that  number ! 

The  diseases  were  undoubtedly  of  the  same  character,  and  were,  in  fact,  the  same  as 
those  which  kill  the  soldier.  And  the  number  of  sick  officers  probably  bears  the  same 
proportion  to  the  deaths  as  has  been  found  to  exist  in  the  returns  of  non-commissioned 
officers  and  privates.  So  the  number  of  sick  officers  in  India  and  on  leave  of  absence 
from  ill  health  is  considerable,  but  it  is  not  returned  ;  and,  if  it  were,  the  loss  from  the 
inefficiency  induced  by  disease  would  be  only  imperfectly  represented  by  the  numbers 
on  the  sick  list  and  absent  from  the  field. 

The  value  of  the  lives  of  officers,  and  the  irreparable  consequences  of  their  loss  to 
their  families,  pointed  out  at  an  early  period  the  necessity  of  extraordinary  measures  for 
the  promotion  of  life  insurance,  and  led  to  the  establishment  of  the  various  funds  under 
Government  encouragement. 

One  of  the  disadvantages  to  the  officer  arising  from  the  insalubrity  of  India  is  shown  by 
the  high  premium  which  he  has  to  pay  for  the  insurance  of  his  life.  Thus,  at  the  age 
of  30,  the  annual  premium  of  the  insurance  office  on  a  life  in  England  is  21.  4s.  lOd. ; 
on  an  officer's  life  in  India  it  is  4l.  to  insure  100/. 

The  soldier's  life  is  still  more  precarious,  and,  allowing  10  per  cent,  for  expenses,  by 
his  life  table  he  would  have  to  pay  hi.  15.?.  3d.  to  insure  the  same  sum  at  death.  To  the 
same  extent  as  the  shortening  of  life  increases  the  risk  of  insurance  it  diminishes  the 
accumulation  of  capital. 

It  will  be  observed  that  while  during  a  long  series  of  years  the  mortality  of  the  soldier 
in  India  was  at  the  rate  of  69>f  the  mortality  of  the  officer  during  20  years  was  at  the 
rate  of  38  in  1,000.  And  it  appears  to  be  a  fair  deduction  from  this  comparison,  that 
the  31  annual  deaths  in  excess  of  38  are  due  to  other  causes  than  the  climate  of  India; 
to  which  officers  as  well  as  men  are  everywhere  exposed.  We  may  proceed  a  step 
further  in  this  direction  ;  for  the  civil  servants  living  in  the  unhealthy  and  healthy  districts 
alike  died  at  the  rate  of  20  in  1,000. J 

The  mortality  of  the  Bengal  military  officers  of  the  Company  was  at  the  rate  of  31, 
Bombay  39,  and  Madras  45,  in  1 ,000.  Of  the  officers  of  the  Royal  army  in  India,  the 
mortality  was  34  in  Bengal,  33  in  Bombay,  and  36  in  Madras. § 

The  local  disadvantages  of  Bengal  were  in  those  days  in  some  way  compensated ;  and 
the  returns  of  the  military  funds  of  the  several  presidencies  confirm  this  result. 

In  order  to  determine  accurately  the  mortality  of  officers,  it  is  necessary  to  take  their 
ages  into  account,  as  their  mortality  varies  with  age  in  India  as  in  England;  thus  it 
will  be  seen  that  the  mortality  is  greater  in  the  higher  ranks  of  officers  than  in  the 
subalterns. 


*  Each  officer,  after  10  years'  service,  was  entitled  to  absence  from  India  for  three  years,  and  to  further 
absence  in  case  of  sickness  after  or  before  that  term.  After  25  years'  service,  22  in  India,  officers  were 
entitled  to  retire  on  the  full  pay  of  their  rank. 

|  During  the  20  years  1814-33,  for  which  the  mortality  of  officers  was  38,  the  mortality  of  the  non 
commissioned  officers  and  men  was  83  in  1,000.    By  taking  the  general  rate  69,  the  case  is  understated. 

%  "In  the  civil  service  the  per-centage  of  mortality  for  the  last  40  years  has  been  somewhat  under  2  per  cent, 
for  the  first  20  years  of  residence  in  India,,  a  result  far  more  favourable  than  that  of  the  other  services." — - 
[Colonel  Henderson,  Asiatic  Researches,  vol.  xx.,  p.  199.  J 

§  Asiatic  Researches,  vol.  xx.,  pp.  201-3. 
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REPORT  OF  THE  COMMISSIONERS  APPOINTED  TO  INQUIRE 


Mortality  The  mortality  of  officers  of  all  ranks,  deduced  from  the  most  authentic  materials,  is 
o™?&<,  given  below 


Table  16, 
p.  xcii. 


Table  14, 
p.  xci. 


Years. 

Annual  Deaths  per  1,000. 

Facts  supplied  by 

Age 

20 

25 

30 

35 



40 

Col.  Henderson,  (India) 

1814-1833 

29 

33 

35 

39 

40 

Mr.  Gr.  Davies,  (India)  - 

1760-1839 

27 

28 

31 

33 

37 

Mr.  Neison,  (India) 

1800-1847 

24 

25 

28 

29 

30 

Do. 

1840-1847 

25 

32 

34 

31 

36 

Mr.  S.  Brown,  Madras  Mili- 

1808-1857 

33 

32 

30 

27 

30 

tary  Fund. 

Men  in  all  England 

9 

10 

11 

12 

14 

Men  in  healthy  districts  of  England 

7 

8 

8 

9 

10 

The  Table  may  be  read  thus :  the  mortality  at  the  age  20  and  under  25  was  at  the 
rate  of  29  in  1,000  Indian  officers,  according  to  the  return  of  1814-33;*  at  the  age  of 
40  and  under  45  it  was  40  in  1,000.  The  mortality  varies  in  different  times  and  places 
as  its  causes  vary. 

The  rate  of  mortality  in  the  whole  of  the  civil  service  of  Bengal  was,  according  to 
the  returns  of  Mr.  H.  T.  Prinsep,  at  the  rate  of  21-0  at  the  age  20-25  ;  20-1  at  the  age 
25-35;  287  at  the  age  35-45;  and  41*1  at  the  age  45-55. f  In  the  Bombay  civil 
service  the  mortality  ranged  from  24  to  26  under  the  age  of  50. £  The  experience  of 
the  Madras  civil  fund  from  1/60  to  1853  exhibits  a  still  more  favourable  result.  The 
mortality  ranged  at  the  ages  of  20  to  45,  from  14  to  18  in  1,000  ;  and  at  these  ages  the 
authenticity  of  the  Table  is  unshaken  by  criticising 

To  illustrate  the  extent  to  which  the  insalubrity  of  India  affected  civilians,  officers,  and 
soldiers  in  India,  we  take  four  armies,  each  consisting  of  33,615  young  men  of  the  age 
of  19-  The  first  army  remaining  in  England  experiences  the  ordinary  rate  of  mortality, 
and  loses  254  in  the  first  year,  2/6  in  the  second,  281  in  the  third,  and  so  on;  it  is 
reduced  to  30,453  men  of  the  age  of  30  in  11  years.  The  second  army  loses  also  254 
men  in  the  first  year;  and  it  then  lands  in  India,  where  it  loses  353,  412,  452  men,  as  it 
suffers  from  the  diseases  and  dies  at  the  rate  of  Madras  civilians :  it  is  reduced  to  28,916 
men  in  1 1  years.  The  third  army  out  of  the  same  strength  loses  254  in  the  first  year, 
or  at  the  age  19-20;  it  then  lands  in  India,  and  experiences  the  same  rates  of  mortality 
as  the  military  officers,  and  loses  865,  840,  819,  and  so  on  in  successive  years  until  it 
is  reduced  to  24,610  in  11  years.  The  fourth  army  loses  254  in  the  first  year  ;  it  then 
lands  in  India,  and  suffering  from  the  diseases  of  the  Company's  soldiers,  it  loses  2,052 
in  the  first  year  of  its  residence  in  India,  1,811  in  the  second,  and  so  it  is  rapidly  reduced 
by  death  to  19,617  in  11  years. 

If  there  is  much  to  shock  the  mind  in  these  contrasts,  they  do  not  lack  elements 
of  consolation,  for  the  unnatural  death  of  the  English  soldier  is  apparently  not  the 
inevitable  result  of  the  climate  of  India ;  to  which  officers  and  civilians  are  also  exposed. 
But,  while  the  soldiers  live  together  in  common  bedrooms  in  barracks,  the  officers  generally 
reside  in  separate  bungalows,  where  they  have  the  due  arrangements  for  cleanliness  ;  their 
food  and  drink  are  of  superior  quality ;  their  contact  with  the  sick  in  hospitals  is 
limited  to  periodical  inspections;  when  ill  themselves  they  have  the  advantage  of  sepa- 
rate apartments,  and  obtain  leave  to  resort  to  healthy  places.  The  military  and  civil 
servants  of  the  Company  were  entitled,  after  10  years'  residence  in  India,  to  three  years' 
leave  of  absence  with  gratuitous  pay ;  and  this  period,  by  illness  and  medical  certificates, 


*  See  the  annexed  Tables  17,  18,  19,  pp.  xciii,  xciv.    For  other  returns,  see  the  Report  of  Messrs.  Fiulaison 
and  Lewis  on  Bengal  Military  Fund,  as  well  as  Mr.  Neison's  Reply, 
f  Asiatic  Researches,  vol.  xx.,  p.  230. 

j  See  Report  of  Griffith  Davies  on  Bombay  Civil  Fund,  dated  20th  February  1836.  In  the  reports  upon  the 
Indian  Fund  (p.  375)  the  probability  of  dying  is  incorrectly  called  the  "rate  of  mortality"  so  as  to  mislead  the 
unwary  reader.  Thus,  if  on  an  average  out  of  100  men  living  at  the  beginning  of  a  year  there  are  ten 
deaths  in  the  year  following,  the  probability  of  dying  is  expressed  by  the  fraction  y1^,  which  is  incorrectly 
called  in  the  reports  "the  rate  of  mortality;"  but  the  rate  of  mortality  is  for  the  numbers  living  at  the 
end  of  the  year  are  90,  and  the  years  of  life  are  90  +  10  half  years,  which  it  may  be  assumed  are  lived 
by  the  10  who  died  in  the  course  of  the  year.  For  the  general  formula  for  passing  from  the  probabilities 
of  dying  to  the  corresponding  ratio  of  mortality,  see  Table  12,  p.  Ixxxix. 

§  See  Mr.  Neison's  Report  on  the  Madras  Civil  Fund,  dated  20th  July  1855.  The  expectation  of  life  is 
not  higher  by  this  Table  at  the  age  of  55  than  it  is  by  the  Table  for  healthy  English  districts  ;  but  the 
discrepancy  of  its  results  with  Mr.  Neison's  earlier  table  is  by  no  means  fatal  to  its  authority. 
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could  be  extended  to  five  years,  which  counted  as  a  part  of  the  25  years  entitling  them  to  Mortality 
retire  on  the  full  pay  of  their  respective  ranks.  In  the  hope  of  attaining  higher  rank  or  office°rT&c 
higher  pensions,  or  for  other  reasons,  the  period  of  service  in  India  was  often  extended.   ' 

The  married  officers  are  healthier  than  the  unmarried.  The  civil  servants  are  distributed 
all  over  India,  and  are  necessarily  exposed  not  only  to  heat,  but  to  the  influence  of 
malaria,  and  occasionally  to  casualties  from  bad  water  ;  but  their  dwellings  are,  it  is 
believed,  better  placed  than  the  bungalows  and  barracks  of  the  army  ;  they  also  enjoy 
the  comforts  of  homes,  are  married,  and  are  exposed  to  none  of  the  accidents  of  warfare 
in  the  field.  They  are  occupied,  and  their  minds  are  often  actively  engaged  in  the 
discharge  of  their  duties.    They  are  not  driven  to  drink  or  debauchery  by  ennui. 

The  civil  servant  and  the  military  officer  at  the  close  of  their  Career  habitually  return 
to  England,  where  they  encounter  the  cold  vicissitudes  of  a  climate  in  which  they  were 
born,  but  to  which  they  have  long  been  unaccustomed.  The  "  old  Indians"  are  divided 
into  two  classes.  The  veterans  who,  like  Hastings  and  the  Wellesleys,  bring  home  their 
native  vigour,  tempered  in  the  Indian  fire  ;  and  those  who  are  either  shattered  by  fevers, 
dysentery,  liver  diseases,  and  apoplexies,  or  are  actually  suffering  from  their  sequels.  Sir 
Ranald  Martin  has  described  their  condition,  and  has  shown  how  it  can  be  ameliorated.* 

The  returned  officers  experience  a  higher  rate  of  mortality  at  all  ages  under  65  than 
the  people  of  England ;  but  their  mortality  is  lower  at  all  ages  than  the  mortality  of 
officers  remaining  in  the  military  service.  Looking  at  some  of  the  results  it  is  questionable,  See  Table 
however,  whether  veterans  would  not  enjoy  better  health  in  retirement  in  the  healthiest  16'  p"  xcu" 
parts  of  India  than  they  enjoy  in  England. 

The  pensioners  in  England  who  have  served  in  the  East  and  West  Indies  die  much 
more  rapidly  than  officers  ;  but  this  is  probably  due  to  the  circumstances  in  which  they 
are  placed.  And  it  is  not  an  easy  matter  to  throw  off  at  home  the  habits  of  dram 
drinking  which  they  have  been  taught  in  the  tropics. 

The  retired  civilians  probably  enjoy  the  same  advantages  over  the  military  in  England 
as  they  enjoy  in  India ;  for  many  of  their  eminent  members,  after  having  served  for  a 
certain  time  in  India,  attain  advanced  ages.  Only  one  governor-general  (Cornwallis) 
died  at  his  post  in  India  during  90  years  ;  and  although  the  careers  of  the  last  two 
terminated  prematurely,  the  14  eminent  men  who  have  held  that  high  office  since  17/2, 
for  periods  varying  from  one  to  ten  years, — or  six  years  on  an  average, — filled  their  ex- 
pected number  of  years  by  the  English  life  table. 

In  a  previous  section  it  was  shown  that  the  mortality  of  the  British  troops  had  been 
at  the  rate  of  69  in  1 ,000  for  a  long  series  of  years ;  but  at  stations  in  every  variety 
of  the  climate  of  India  the  mortality  has  not  exceeded  20  or  30  in  1,000;  the  excess 
of  deaths  over  10  being  due  to  a  few  diseases,  are  refcmblc  to  local  causes,  which 
were  at  one  time  equally  fatal  in  their  operation  in  England.  In  the  present  section  the 
facts  lead  to  similar  results. 

1.  The  mortality  of  the  officers  who  were  stationed  with  the  British  and  native  troops 
(regular  and  irregular)  all  over  India  was  excessive,  and  involved  great  losses  of  life  and 
property;  but  it  was  less  by  31  in  1,000  than  the  mortality  of  the  soldiers.  It  follows 
that  the  lives  of  nearly  half  the  soldiers,  in  less  unfavourable  conditions,  might  for  the 
future  be  saved. 

2.  The  civil  servants  at  the  soldier's  age  did  not  die  at  a  rate  higher  than  20  in  1,000  ; 
and  as  they  are  distributed  all  over  the  country,  it  follows  that  the  climate  of  India  is 
not  necessarily  fatal  to  any  higher  proportion.    The  excess  is  due  to  other  causes. 

3.  The  diseases  of  the  India  civil  servants,  from  which  they  have  a  comparative  im- 
munity in  England,  are  known  to  be  the  same  as  are  fatal  to  the  soldier. 

Mortality  among  Native  Troops  and  Native  Population. 

The  Asiatic  soldiers  of  the  Company  are  called  native  troops  in  the  returns,  while  Mohtalitt 
the  British  arc  called  Europeans.  These  arc  merely  local  designations,  and,  as  such, 
the  former  term  must  be  understood  to  mean  that  the  troops  are  natives  of  India,  but 
not  always  natives  of  the  provinces  in  which  they  arc  stationed. f  The  natives  of  the 
upper  provinces  serve  in  Bengal  Proper,  which  Colonel  Henderson  said  is  ''so  injurious 
"  to  this  class  of  natives  that,  although  only  one-fourth  of  the  troops  arc  stationed  in 
"  Bengal,  the  deaths  of  that  fourth  are  more  than  a  moiety  of  the  whole  mortality 
"  reported."^ 

*  Diseases  of  Tropical  Climates,  by  Sir  Ranald  Martin, 
f  Assistant  Surgeon  E.  Balfour,  Jour.  Stat.  Soc,  vol.  viii.,  p.  199. 
\  Asiatic  Researches,  vol.  xx.,  p.  192. 
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Mortality  The  secretary  of  the  Bengal  medical  board  returns  the  mortality  of  the  native  corps 
of  ATIVES-  af.  severai  stations  of  the  army  where  European  troops  are  cantoned  as  7 '6,  or  less 
than  8  in  1,000;*  but  the  rate  was  as  high  as  27*6  at  the  presidency  station,  18*0  at 
Barrackpore,  and  15  0  at  Dum-Dum.  At  many  stations  the  mortality  of  the  sepoys 
was  as  low  as  4  in  1,000;  but,  in  addition,  "  many .  unrecorded  deaths  occurred  at 
"  their  own  homes,  where  bad  cases  were  allowed  to  proceed  on  medical  certificate." 
The  more  recent  returns  have  been  drawn  up  from  other  sources ;  and  a  paper  by 
Colonel  Sykes  gives  the  mortality  of  the  native  troops  from  the  military  returns  in  an 
authentic  form  for  the  20  years  1825-44.-}- 

The  mortality  of  the  native  troops  of  the  three  presidencies  was  at  the  rate  of  18 
in  1,000.  At  the  same  time  19  in  1,000  were  invalided.  The  ages  of  the  men  range 
from  18  to  45  ;  and  their  ascertained  mortality  is  therefore  about  8  in  1,000  higher 
than  the  mortality  of  England.  It  Avas  36  in  1,000  less  than  Colonel  Sykes  makes 
the  mortality  of  the  European  troops  (54)  for  the  same  years,  when  the  Europeans  also 
lost  29  in  1,000  by  invaliding. 

The  ascertained  mortality  of  the  native  troops  was,  in  Bombay,  13  ;  Bengal,  18  ;  and 
Madras,  21  in  1,000  ;  the  invaliding  having,  however,  been  in  very  different  proportions 
in  the  three  presidencies,  namely,  33  in  Bombay,  15  in  Bengal,  and  20  in  Madras 
Invaliding  is,  unfortunately,  a  very  vague  term  in  the  language  of  the  army,  for  as 
it  includes  a  variable  proportion  of  the  men  annually  discharged,  the  results  are  to 
be  used  with  caution  ;  and  it  is  certain  that  many  of  the  invalids  carry  away  fatal 
diseases,  so  that  the  mortality  of  the  native  army  was,  probably,  not  less  than  20  in 
1,000.  Of  the  mortality,  the  proportion  by  cholera  was  2'8  in  Bombay,  2'2  in  Bengal, 
5*8  in  Madras. 

Inspector-General  Macpherson,  of  the  Madras  presidency,  gives  a  return,  from  wdiich 
it  appears  that  the  mortality  of  the  native  troops  was  at  the  rate  of  18  in  1,000  during 
the  16  years  from  1842  to  1858;  and  as  6  in  the  1,000  were  deaths  from  cholera,  the 
mortality,  if  that  disease  could  be  extinguished,  would  be  12  in  1,000.  The  invaliding 
is  not  given.  The  mortality  of  the  native  troops,  according  to  Inspector-General 
Pearse,  during  the  10  years  (1847-57)  was  at  the  rate  per  1,000  of  7  at  Jaulnah,  where 
the  European  mortality  was  10;  8  at  Bellary  ;  8  at  Cannanore  ;  9  at  Secundcrabad ; 
10  at  Bangalore  ;  1 1  at  Madras  ;  16  at  Trichinopoly  ;  17  at  Singapore  ;  23  at  Moulmein 
in  the  Pegu  division ;  29  at  Labuan.  In  Sinde  the  Bombay  native  army  died  at  the 
rate  of  43  m  1,000  during  the  years  1842-4.  J  The  mortality  of  the  "native  [Indian] 
troops"  in  the  last  China  expedition  was,  in  I860,  at  the  rate  of  32  in  1,000;  when 
the  mortality  of  Europeans  was  48,  or,  including  invalids  who  died  on  the  way  home, 
54.  Applying  a  similar  correction  to  the  Indians,  their  mortality  per  1,000  must  have 
been  about  36  in  I860,  and  60  in  the  previous  year,  chiefly  from  the  zymotic  diseases. § 

The  Bombay  army  consisted  before  the  mutiny  of  Hindoos  to  a  large  extent  (75  per 
cent,  of  their  number)  ;  and  in  Bengal  the  proportion  in  the  infantry  was  higher  (83  per 
cent.)  ;  while  in  Madras  the  proportion  was  lower  (60  per  cent.)  In  Bengal,  too, 
the  Hindoos  were  principally  Brahmins  and  Rajpoots,  while  in  Madras  the  lower  castes 
predominated.  || 

5780.  The  native  troops  are  for  the  most  part  married ;  their  pay  exceeds  the  earnings  of  the 

rest  of  the  population  ;  and,  except  in  Bengal,  the  wives  live  with  their  husbands  in 
small  huts,  which  are  made  with  skill  and  a  little  labour,  of  the  bamboo  and  matting. 
The  Brahmin  of  Bengal  leaves  his  wife  at  home,  but  visits  her  hut  periodically  on 
furlough.  A  hut,  Dr.  Wallich  supposes,  does  not  cost  above  two  rupees,  and  lasts  for 
a  few  years.  The  men  have  their  bed-steads  outside,  except  in  the  rains,  and  generally 
sleep  outside.  The  Hindostanee  sepoy  does  not  taste  meat,  fish,  or  spirits,  but  lives 
almost  exclusively  upon  unleavened  cakes  of  wheat  flour,  daily  baked  upon  an  iron 
dish,  and  washed  down  with  water.^[  Mahomedans  and  low-caste  Hindoos,  such  as 
the  Mahrattas,  who  are  Sudras,  consume  animal  food,  ardent  spirits,  ganja  (hemp  water), 
and  opium.  A  return  from  Madras  for  1848  shows  that  in  that  year  the  mortality  of  the 
Hindoos  was  at  the  rate  of  12,  when  the  mortality  of  the  Mahomedans  was  10  in  1,000. 
The  attacks  of  sickness  among  the  Indians  were  at  the  rate  of  667  in  1,000  during 


*  Asiatic  Researches,  vol.  xx.,  pp.  193,  209-10. 
t  Journal  of  Stat.  Soc,  vol.  x.,  p.  100-31. 
t  Journal  Stat.  Soc,  vol.  x.,  p.  104. 
§  Army  Medical  Report,  1860,  pp.  101-11. 
||  Journal  Stat.  Soc,  vol.  x. 

f  Colonel  Sykes'  Stat.  Jour.,  vol.  x.,  p.  124.    Other  cereals  are  also  used,  as  well  as  wheat. 
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the  same  period  of  20  years  ;  when  the  Europeans  sent  more  than  twice  that  proportion  Mortautt 

*         i         • .   "i  of  Native?, 

(1,590)  to  hospital*  _   

The  numbers  admitted  into  hospital  give  an  imperfect  idea  of  the  sick-time  from 
each  cause;  but  the  excess  of  mortality  among  the  native  troops  is  chiefly  due  to 
cholera,  dysentery,  and  fevers, —  the  same  diseases  that  are  fatal  to  Europeans  ;  and 
the  disparity  in  the  deaths  by  these  diseases  is  not  considerable.  Thus,  in  the  Madras 
presidency,  when  the  mortality  of  the  Europeans  was  48*6,  and  of  the  native  troops 
16*1  per  1,000  from  all  causes,  the  mortality  of  the  two  classes  from  cholera  was  at  the 
rates  of  7*6  and  4*0,  of  fevers  56  and  3'5.f  Far  different  were  the  mortalities  from 
the  other  diseases;  thus,  among  the  two  classes  the  mortality  per  1,000  was  15'0  and 
1-0  by  dysentery.  5"6  and  0-l  by  liver  diseases,  1'7  and  0-2  by  apoplexy,  inflamed 
brain,  and  insanity.  Three  diseases,  exceedingly  prevalent,  serve  to  show  that  the  attacks 
of  sickness  also  differ  in  the  Europeans  and  natives  ;  thus,  taking  1,000  men  of  each  class, 
and  under  the  rheumatism  of  the  army  102  cases  of  Europeans  are  recorded,  53  of  natives: 
by  ulcers  and  abscesses  74  Europeans,  42  natives  suffered.  But  the  Europeans  sent  cases 
of  syphilis  to  hospital  at  the  rate  of  192,  the  natives  at  the  rate  of  23  in  1,000.  J 

In  Bengal  and  the  North-western  provinces  (1852-3)  the  admissions  of  native  troops  Table Nos.  7 
into  hospital  were  at  the  rates  of  1,181  per  1,000  of  the  strength,  including  678  cases  of  and  8'P-583- 
fevers,  127  of  dysentery,  diarrhoea,  and  cholera,  and  28  of  syphilis.    The  mean  number 
of  natives  sick  in  1,000  at  the  beginning  and  end  of  the  year  was  30  ;  9  by  fever,  3  by 
bowel  diseases,  3  by  rheumatism,  2  by  syphilis,  6  by  abscess  and  ulcer,  2  by  wounds  and 
injuries. 

The  English  troops  of  the  Madras  army  in  1842-6  sent  189  cases  per  1,000  annually 
to  hospital  for  syphilis,  while  the  native  troops  sent  31.  Colonel  Sykes  says  "  only 
"  31,"  and  adds,  "as  might  be  expected  from  the  majority  of  the  men  having  their  families 
;t  with  them." 

Further  instances  will  be  found  in  innumerable  returns,  which  it  is  unnecessary  to 
discuss,  as  it  is  evident  that  the  mortality  of  the  native  Indian  troops  does  not  exceed 
20  in  1,000,  and  that  in  many  healthy  stations  it  does  not  exceed  10  in  1,000.  The 
excess  over  10  is  not  inevitable,  for  it  is  referrible,  as  Ave  shall  afterwards  show, 
to  malaria,  bad  water,  and  bad  sanitary  arrangements.  The  army  is  besides  always 
surrounded  in  India  by  a  multitude  of  followers,  among  whom  cholera  and  other 
epidemics  often  break  -out  and  infect  the  troops.  The  sepoy's  pay  does  not  exceed  a  third 
of  the  pay  of  the  Englishman,  but  he  has  an  instinctive  horror  of  barracks,  and  retires 
from  duty  to  the  lines,  where  he  finds  his  hut,  into  which  not  even  the  doctor  dares 
to  penetrate.  The  sepoy  there  is  free  ;  his  hut  is  his  home.  There  he  enjoys  quiet ;  he 
has  often  the  society  of  his  wife,  and  children.  The  sepoy,  in  a  hut  which  costs  two,  or, 
it  may  be,  four  rupees,  appears  to  live  three  times  as  securely  as  the  English  soldier  in 
barracks,  which  cost  131  rupees  per  man  annually. 

The  census  and  the  registration  of  deaths  have  never  been  carried  out  effectively, 
so  as  to  enable  us  to  determine  the  mortality  of  the  native  population  with  certainty, 
even  in  the  cities,  except  perhaps  for  Calcutta.  Dr.  Strong  has. shown  that  among  the 
natives  of  all  ages,  the  mortality  was  at  the  rate  of  51  in  1,000  ;  the  Hindoos  dying  at  the 
rate  of  57,  the  Mussulmans  at  the  rate  of  35  in  1,000.§  The  mortality  fluctuated  in  11 
years  from  37  to  81  ;  and  winter,  as  in  England,  was  the  unhealthiest  season.  The  mortality 
of  the  suburbs  is  unknown. 

The  mortality  in  Delhi,  containing  119,860  inhabitants,  was  at  the  rate  of  36  in  1,000 
in  1833;  and  the  mortality  of  males  differed  little  from  that  of  females.  The  palace  of 
20,000  people  is  not  included.  It  is,  as  might  be  inferred  from  its  situation,  less  unhealthy 
than  Calcutta. 1 1 

The  mortality  of  Indian  cities  is  not  higher  apparently  than  that  of  the  European  cities 
in  the  same  unhealthy  conditions. 


*  The  old  medical  returns  overstate  the  attacks  of  sickness,  or  the  numbers  "  treated,"  by  erroneously 
adding  the  remaining  at  the  beginning  of  each  year  to  the  new  cases  admitted  during  the  year.  The  numbers 
treated  are  approximately  represented  by  the  mean  of  the  cases  admitted  and  discharged  in  the  year. 

\  Years  1827-38.  Paper  by  a  Committee  of  the  Statistical  Society  on  data  furnished  by  Mr.  Annesley, 
the  President  of  the  Madras  Medical  Board. — Journal  Statistical  Society,  vol.  iii.,  p.  127. 

\  See  also  Journ.  Stat.  Soc.,  vol.  xiv.,  p.  129,  where  the  same  disparities  are  shown  for  the  years  1842-6. 

§  Stat.  Journal,  vol.  viii.,  pp.  50  and  52.  The  population  of  Calcutta  city  in  1837  was  229,705,  while  the 
suburbs  hold  217,193.  The  city  contained  144,893  males,  84,812  females,  in  this,  as  in  some  other  respects, 
resembling  St.  Petersburgh.  See  also  a  Paper  by  Mr.  Bedford,  the  civil  assistant  surgeon,  on  the  Vital 
Statistics  of  Chittagong  (Jour.  Stat.  Soc,  vol.  xv.,  p.  129),  in  which  he  estimates  the  mortality  of  that  town 
at  27  in  1,000.    See  also  Sir  Ranald  Martin's  valuable  Report  on  Calcutta. 

||  Asiatic  Researches,  vol.  xx.,  p.  191. 
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Mortality  The  native  troops,  it  will  be  seen,  experience  a  rate  of  mortality  nearly  the  same  as 
or  natives.  tkat  of  ^e  C\Y\]  servants,  living  also  in  homes,  but  born  in  England ;  and  they  suffer 
from  nearly  the  same  fatal  diseases.  But  the  sepoys'  superiority  in  health  over  the  English 
soldier  has  often  hitherto  been  explained  on  the  hypothesis,  that  his  organization  is 
especially  adapted  to  the  climate  in  which  he  was  created !  But  it  is  found  that  the 
sepoy  suffers  when  he  leaves  his  home,  whether  quartered  in  Bombay  or  in  Southern 
China ;  and  when  taken  from  his  hut  he  is  shut  up  in  Indian  prisons,  in  his  own  climate 
he  dies  at  greatly  increased  rapidity, — 84  in  1,000  in  Lower  Bengal  during  10  years — 
and  of  some  of  the  same  fatal  diseases  as  destroy  the  English  soldier  in  Indian  barracks.* 

The  famine  fevers,  which  are  periodically  fatal  in  India,  as  they  were  formerly  in 
England,  can  be  mitigated  by  improvements  in  the  systems  of  culture,  storage,  and 
intercommunication.  The  Asiatic  cholera,  which  sprang  into  epidemic  life  in  India, 
may,  like  the  Pahli  plague,f  be  arrested  at  its  source. 

Fevers,  rheumatisms,  diarrhoeas,  choleras,  dysenteries,  scabies,  herpes,  lepra,  and  ulcers, 
which  now  abound,  and  afflict  so  heavily  the  natives  of  India,  may  be  diminished.  But 
the  task  is  undoubtedly  difficult.  It  depends  largely  on  the  general  improvement  of 
the  people.  Their  superstitions  stop  the  progress  of  vaccination ;  J  the  women  derive 
little  benefit  from  medical  advice,  as  they  are  seldom  willing  to  see  the  surgeons  of  the 
dispensaries,  and  the  sanitary  condition  of  their  towns  is  utterly  neglected. 

Java,  under  the  tropics,  is  increasing  rapidly  in  population,  and  in  certain  districts 
the  mortality  of  the  natives  does  not  exceed  17  in  1,000.  There  appears  to  be  no 
reason  why  India  should  not  make  equally  rapid  progress  in  population  and  salubrity 
under  English  rule.§ 

Mortality  among  European  Population  :  Officers'  Wives  and  Children  ;  Eurasians. 

Mortality       The  English  population  in  India,  according  to  the  returns  of  the  several  Governments, 
™oTv™Tiox.  amounted  to  125,945  ;|]  consisting  of  an  army  84,083  strong,  its  wives  and  children, 
—       and  people  in  civil  life,  including  the  civilians  in  the  public  service.'   Allowing  for  any 
defects  in  the  returns,  it  is  evident  that,  exclusive  of  the  army,  the  population  would 
not  fill  one  English  county  town ;  and  including  the  army,  it  would  be  less  than  the 
population  of  the  London  parish  of  Marylebone. 
Table  29,  Of  the  Royal  army,  the  proportions  married,  it  will  be  seen,  vary  at  each  age  ;  93  per 

p.  xcvii.  cent,  of  all  ages  were  unmarried  men  ;  of  the  Europeans  of  the  late  Company's  regiments, 
70  per  cent,  were  unmarried;  of  the  civil  population,  of  the  age  of  20  and  upwards, 
50  per  cent,  were  unmarried, — a  large  proportion  as  compared  with  the  unmarried  popu- 
lation of  England. 

A  higher  proportion  of  the  officers  than  of  the  men  in  the  Royal  army  is  married. 

The  rate  of  mortality  among  the  married  soldiers  and  the  unmarried  has  never  been 
ascertained  in  either  service  ;  but  Mr.  Griffith  Davies  ascertained  that  the  married  officers 
in  the  Bengal  Military  Fund  died  at  the  rate  of  27  in  1,000  annually,  the  unmarried  at 
the  rate  of  38  in  1,000.  The  subject  requires  further  investigation.  This  excess  of 
11  deaths  annually  is  the  more  remarkable,  as  the  unmarried  officers  are  younger  than 
the  married.  The  married  ensigns  died  at  the  rate  of  16,  the  unmarried  at  the  rate  of  36 
in  1,000  annually.^"    Here  the  life  without  a  home  in  India  is  triply  fatal. 

The  women  and  girls  enumerated  as  "British-born  subjects  in  India"  amounted  to 
I9,3()6,  of  whom  9,773  were  20  years  of  age  and  upwards,  including  7,570  wives,  1,146 
widows,  and  1,001  unmarried  women.    786  wives  under  the  age  of  20  make  the  number 


*  "Last  year,  I  am  afraid,"  said  Dr.  Mouat,  "the  mortality  has  averaged  12  per  cent.  [120  in  1000] 
"  upon  the  average  number  who  were  in  custody  in  Bengal." — Evidence,  Qu.  5792.  See  Dr.  Mouat's  able 
Report  on  Indian  Prisons,  Stat.  Journal,  vol.  xxv.,  pp.  175-218. 

f  The  fever  called  Pahli  plague  is  of  a  malarious,  remittent  type,  becoming  in  its  progress  of  the  continued 
character,  and  manifestly  infectious  under  the  favourable  conditions  of  privation,  filth,  crowding,  and  defective 
ventilation.  The  term  plague  was  applied  to  this  fever  from  the  circumstance  that  it  became  typhous  in  its 
course,  and  that  glandular  swellings  arose,  as  in  true  plague,  in  the  groins,  axilla?,  and  neck.  It  has  been  known 
in  India  from  1815  to  1820,  iu  Kattywar,  Kutch,  and  parts  of  Guzerat.  In  1836  the  same  form  of  fever 
prevailed  at  Pahli  in  Marwar,  whence  the  designation  latterly  given  to  it  in  India. 

1  23  in  100  deaths  are  by  small-pox  among  the  Hindoos  of  Calcutta.    Jour.  Stat.  Soc,  vol.  viii.,  p.  54. 

§  The  population  of  Java  was  6,368,090  in  1824,  and  9,542,045  in  1845.  In  a  population  of  40,688  in  188 
villages,  Mr.  Crawford  ascertained  that  the  marriages  were  514  ;  the  births,  1,691  ;  and  the  deaths,  696. 
Stat.  Journal,  vol.  xii.,  pp.  61,  69. 

||  The  European  officers  and  men  of  the  army  in  India  were  84,083,  the  civilians  were  22,556,  and  the  women 
were  19,306  at  the  census  of  1861.  The  Registrar-General  of  England  has  kindly  supplied  us  with  the  results 
of  the  last  census,  which  was  made  at  his  instance  in  1861.  We  are  indebted  to  Major  Graham  and  Lis  de- 
partment for  much  valuable  aid  in  other  respects. 

%  Journal  of  Stat.  Soc.,  vol.  viii.,  p.  54. 
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of  wives  of  English  oriein,  under  the  age  of  45,  to  be  7,626,  scattered  all  over  British  Mortality 

j  .  °  °  °  OP  EUROPEAN 

India.  Population. 

The  wives  of  several  Indian  officers,  if  invalids,  go  to  England  ;  but  the  numbers  in   

India  in  the  early  periods  is  so  great  that  the  mortality  of  the  wives  of  officers  of  the 
Indian  army  may  be  taken  to  represent  the  mortality  of  English  women  in  India.  At 
the  ages  from  20  to  40  the  mortality  of  wives  and  of  widows  in  the  Madras  Military 
Fund  does  not,  according  to  Mr.  Samuel  Brown,  exceed  14  in  1,000.  They  are  exposed 
to  many  of  the  same  unsanitary  influences  as  the  soldier  and  the  officer.  The  mortality 
is  not  higher  than  it  was  in  London  during  the  last  century.  All  the  deaths  over  10  in 
this  class,  as  in  the  others  which  have  been  investigated,  are  by  the  diseases  not  only  of 
India,  but  of  all  unhealthy  places.  They  may  be  reduced  by  energy  and  action,  as  they 
are  increased  by  inaction. 

Young  children  are  generally  easily  affected  by  the  climate,  and  it  is  found  that  the 
mortality  of  English  children  in  India  is  lower  than  the  general  mortality  of  children  at 
home.  It  is  higher  than  the  rate  of  mortality  which  the  children  of  the  same  classes 
experience  in  the  healthiest  districts ;  but  it  is  lower  than  the  rate  of  mortality  which 
the  children  of  England  generally  experience.  As  age  advances,  large  numbers  of  the 
children  are  sent  home  at  great  expense;  and  in  Lower  Bengal  it  is  well  known  that  if 
they  remain  they  become  feeble,  and  suffer  from  impaired  health. 

The  wife  and  children  of  the  non-commissioned  officer  and  soldier  do  not  fare  so 
well,  as  the  provision  for  their  accommodation  is  inadequate.  The  women  are  exposed 
to  great  hardship;  they  die  at  the  rate  of  35  per  1,000,  including  women  of  English 
birth  and  Eurasians.*  In  the  lower  orphan  school  of  Calcutta  the  mortality  was  double 
or  treble  the  English  rates  ;  f  but  more  favourable  results  are  obtained  at  the  Lawrence 
military  asylum  in  the  hills. 

At  the  census  11,636  women  above  the  age  of  15,  of  English  origin,  including  8,356 
wives,  were  enumerated,  and  98,888  men.  Hence  a  certain  number  of  soldiers  marry 
Indian  wives.  The  sons  and  daughters  of  the  two  races,  known  as  Eurasians,  or  East 
Indians,  or  half-castes,  amount  to  considerable  numbers.  They  exceeded  the  English  in 
the  city  of  Calcutta  at  the  census  of  1837;  for  while  the  English  amounted  to  3,138, 
the  Eurasians  were  4, 746,  J  or  including  those  in  the  suburbs,  5,981.  Mr.  Tait  and  others 
have  investigated  the  mortality  from  imperfect  data;  and  we  see  no  reason  to  justify 
the  inference  that  the  mixed  race  of  Anglo-Indians  is  an  exception  to  the  rule,  that  the 
mortality  of  all  the  races  in  India  bears  a  constant  proportion  to  the  variable  sanitary 
conditions  in  which  they  live. 

Having  given  an  account  of  the  mortality  and  diseases  to  which  British  troops  in 
India  have  been  exposed,  we  next  proceed  to  state  briefly  a  few  facts  regarding  the 
mortality  at  the  more  important  stations. 


Stations  in  the  Deccan  and  Southern  India. 

The  station  of  Trichinopoly  is  within  the  tropics,§  in  southern  India,  and  is  reckoned  Stations  in 
one  of  the  hottest  to  which  troops  are  exposed.    The  mean  temperature  of  the  latitude  is 

82°,  according  to  Mr.  Glaisher.    The  temperature  of  night  is  high,  and  of  the  day  still   

higher  in  the  shade ;  the  sun  being  even  in  winter  nearly  vertical  at  midday.  The 
mortality  was  at  the  rate  per  1,000  of  44  for  19  years,  of  31  for  11  years,  and  of  20 
for  the  four  last  years  (1850-3),  for  which  we  have  returns.    The  strength  of  the  84th  Table  120, 
Regiment,  stationed  there,  was  1,001;  the  mean  number  constantly  sick  was  62;  and  p- 751. 
the  annual  admissions  into  hospital  1,533. 

Upon  turning  to  the  diseases  it  will  be  noticed  that  4,593  of  the  6,202  admissions  into 
hospital  are  from  zymotic  diseases,  so  that  1,148  are  admitted  annually  from  these  affec- 
tions, and  402  from  all  other  causes.  41  of  the  81  deaths  were  from  zymotic  maladies; 
six  from  common  fever  in  the  army  sense,  24  from  diarrhoea,  dysentery,  and  cholera. 
Moreover  53  cases  of  vermes  occurred. 

Deduct  the  deaths  from  zymotic  diseases,  and  the  annual  mortality  of  Trichinopoly  is 
reduced  to  10  in  1,000.  Among  the  other  deaths,  eight  are  returned  as  apoplexy,  and 
seven  as  hepatitis. 

We  now  cross  over  the  Ghauts  and  descend  to  Cannanore,  low  on  the  Malabar  coast, 
where  the  rainfall  is  140  inches,  and  the  temperature  is  still  tropical.  The  mortality 
of  a  mean  force  of  903  in  the  10  years  1847-56,  was  at  the  rate  of  21  in  1,000;  or, 


*  Moore,  Health  in  the  Tropics,  p.  55. 

t  See  Tables  in  Sir  Ranald  Martin's  work  on  Tropical  Climates,  from  a  paper  by  Mr.  H.  Prinwep. 
t  Jour.  Stat.  Soc,  vol.  viii.,  p.  50. 
§  Lat.  N.  10°  50'. 
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deducting  the  deaths  from  zymotic  disease,  11  in  1,000.  Of  192  deaths  in  10  years, 
53  were  by  dysentery,  and  25  by  hepatitis. 

Ascending  the  Cauvery  from  Trichinopoly  into  the  Mysorean  territory,  instead  of 
going  on  to  Seringapatam,  which  has  been  abandoned  on  account  of  its  unwholesome- 
ness,*  we  turn  northwards  to  Bangalore,  far  from  the  coast,  and  about  3,000  feet 
above  the  sea.  The  mortality  of  the  1,342  men  at  this  station  during  the  10  years  of 
the  return  was  at  the  rate  of  20  per  1 ,000  annually  ;  and  it  was  less  in  the  last  five 
years.  The  cavalry,  strength  644,  died  at  the  rate  of*  17?  the  infantry  at  the  rate  of 
24  per  1,000.  Upon  inspection  it  will  be  seen  that  cholera  and  dysentery  and  hepatitis 
were  the  chief  fatal  diseases,  and  if  we  exclude  the  zymotics,  the  mortality  of  the  station 
from  other  diseases,  including  hepatitis,  is  less  than  11  per  1,000. 

Large  numbers  of  European  pensioners  have  resorted  to  Bangalore  since  the  removal 
of  the  restrictions  prohibiting  permanent  residence.  They  live  on  plots  of  ground  in 
clean,  comfortable  cottages,  and  were  enrolled  during  the  mutiny.  If  they  had  grants  of 
land  for  gardens  they  might  supply  the  troops  with  vegetables.  The  veterans,  numbering 
with  their  families  more  than  1,100,  have  the  prospect  of  enjoying,  with  good  sanitary 
arrangements,  as  long  a  life  in  India  as  their  companions  who  return  to  England. 

Northwards,  at  Belgaum,  lying  east  of  the  Ghauts,  986  men  were  stationed ;  the 
mortality  was  for  six  years  at  the  rate  of  19  deaths  in  1,000  living,  of  which  11  were 
by  zymotic  diseases,  chiefly  dysentery.  Belgaum  was  formerly  part  of  the  collectorate 
of  Dharwar,  where  the  culture  of  the  New  Orleans  cotton  has  been  successfully  inau- 
gurated ;  and  it  is  probable  that  the  mortality  of  Englishmen  will,  when  the  causes 
of  dysentery  are  removed,  be  as  low  as  in  Europe.  The  mortality  at  this  station  was 
formerly  at  the  rate  of  28,  and  even  41  in  1,000. 

The  10th  Hussars  and  the  14th  Dragoons  were  stationed  at  Kirkee,  above  Bombay,  in 
the  10  years  1847-56,  and  their  mortality  was  at  the  rate  of  19  in  1,000,  or,  exclusive 
of  zymotic  diseases,  cholera,  dysentery,  and  fever,  7  in  1,000.  The  mortality  from  all 
causes  subsequently  to  1855  ranged  from  6  to  15  in  1,000  at  Kirkee. 

At  Poona,  of  which  the  town,  filled  by  80,000  inhabitants,  is  34  miles  from  Kirkee, 
the  mean  mortality  was  at  the  annual  rate  of  26  deaths  per  ]  ,000  living  in  ten  years, 
but  of  this  number  16  were  by  zymotic  disease:  fever,  dysentery,  and  cholera  prevailed 
in  the  first  five  years,  when  the  mortality  was  at  the  rate  of  34  in  1,000.  During  the 
last  five  years  the  mortality  at  the  station  among  1,127  men  was  at  the  rate  of  16 
in  1,000,  including  a  certain  number  of  deaths  from  dysentery,  cholera,  and  hepatitis. 
During  the  years  1857-60  the  mortality  was  at  the  rate  of  11,  6,  and  34  annually, 
cholera  having  been  epidemic  in  the  latter  year. 

Across  the  Nerbudda  by  the  way  of  Baroda  to  the  desert,  we  find  Deesa,  which  is  on 
the  river  Bunnass,  but  is  visited  by  the  breath  of  the  burning  desert,  so  that  though  out 
of  the  tropics,  its  temperature  is  extreme.  The  mortality  of  893  men  was  at  the  rate 
of  26  in  1,000  during  10  years,  or  12  exclusive  of  the  zymotic  diseases.  The  excess 
on  the  mortality  over  10  is  chiefty  referrible  to  cholera,  dysentei^y,  remittent  fever,  and 
hepatitis.  By  the  decrease  chiefly  of  those  diseases,  the  mortality  from  all  causes  in  the 
last  five  years  of  the  ten  was  reduced  to  20  in  1,000. 

Stations  in  the  Vicinity  of  large  Cities. 

India  differs  from  the  colonies  in  one  essential  particular ;  it  is  peopled  by  the  inhabi- 
tants of  villages,  towns,  and  large  cities,  as  well  as  by  families  engaged  in  agriculture. 
As  we  shall  afterwards  show,  the  cities  are  still  undrained,  the  earth  is  saturated  with 
organic  matter,  the  water  is  contaminated,  and  other  sanitary  defects  abound.  In  these 
cities,  zymotic  diseases  are  aggravated,  and  assume  the  same  destructive  forms  as  they 
did  in  London  before  it  was  drained,  and  was  supplied  with  water  free  from  enteric 
impurities. 

The  health  of  the  English  army  is  indissolubly  associated  with  the  health  of  the 
population  of  the  country  which  it  occupies  ;  hence  it  will  be  found  that  the  mortality 
of  the  troops  is  above  20  in  1,000  at  all  the  stations  of  the  great  Indian  cities.  The 
numerous  camp  followers  always  connect  the  cantonments  with  the  city,  and  they  exist 
in  a  community  of  suffering,  as  well  as  of  advantage. 


*  The  Duke  of  Wellington  was  not  misled  by  this  presumed  unwholesomeness.  His  own  regiment  was 
uncommonly  unhealthy  there,  but  he  writes  : — "  I  apprehend,  however,  that  Seringapatam  is  not  really  more 
unwholesome  than  Bangalore."  "  I  apprehend  that  a  great  part  of  the  sickness  at  Seringapatam  is  to  be  attri- 
buted to  the  nature  of  the  buildings  which  the  officers  and  the  troops  have  occupied,"  &c. — Despatches, 
vol.  i.,  pp.  352,  353. 
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Hyderabad,  the  capital  of  the  Nizam's  dominions,  is  on  high  land  near  the  centre  Stations  near 
of  the  Deccan ;   it  is  surrounded  by  fine  sites ;  but  the  barrack  for  the  European       1  ES' 
regiments  is  in  an  unhealthy  locality  at  Secunderabad.    A  regiment,  of  which  the 
mean  strength  was  753,  died  at  the  rate  of  64  in  1,000  annually  ;*  in  one  year,  a  third 
of  the  force  was  killed;  and  the  deaths  in  the  30  years  (1804-33),  chiefly  by  dysentery, 
were  about  1,435.     The  barracks  were  emptied  twice  by  deaths  in  30  years;  and  the 
graveyard  close  above  the  barracks  was  filled ;  for  a  crowded  barrack  crowds  the  church- 
yard.   New  barracks  were  erected  on  the  same  site,  and  the  mortality  declining,  still 
remained  as  high  as  37  in  1,000  during  the  years  1837-58.    In  the  last  year  of  the 
period,  104  of  the  First  Royals  died  out  of  a  strength  of  l,098.f    The  officers  lived  in  2381-2. 
detached  bungalows,  and  their  mortality  rarely  exceeded  20  per  1,000. 

The  mortality  for  eight  years  in  the  force  at  Fort  St.  George,  Madras,  was  35  in 
1,000, J  18  being  by  zymotic  diseases:  and  81  were  constantly  sick.  For  the  latter  four 
years  the  mortality  was  less  than  it  had  been.  For  34  years  the  mortality  at  Fort 
St.  George  was  at  the  rate  of  40  in  1 ,000  annually. 

In  Bombay  and  Colaba  a  return  of  one  year  exhibits  a  mortality  in  a  small  force  of  59  5565. 
in  1,000  ;  for  23  years  the  mortality  was  at  the  rate  of  63  deaths  annually  to  1,000  of 
strength  at  these  fatal  stations. 

The  other  stations  of  the  Presidencies  of  Madras  and  Bombay  have  hitherto  ex- 
perienced intermediate  rates  of  mortality  for  the  years  for  which  the  stational  returns 
are  supplied;  the  rates  of  mortality  per  1,000  were  at  Hyderabad,  36;  Kamptee,  35; 
Kurrachee,  in  Sinde,  34. 

Stations  on  the  Ganges. 

The  stations  in  the  basin  of  the  Ganges  present  some  peculiarities.     That  river  &^E^^E°SN 

receives  in  a  thousand  streams  the  waters  of  the  Himalayas,  and  of  the  Vindhyan   1 

range  of  hills,  besides  the  abundant  rains  that  flood  the  plains  in  the  wet  season. 
Moisture  and  heat  produce  luxuriant  vegetation,  which  feeds  millions  of  animals,  and 
the  plain  is  inhabited  by  millions  of  men.  Perhaps  no  river  in  the  world  has  on  its 
banks  so  many  populous  cities,  which  arc  in  constant  communication  through  the 
water,  the  air,  the  boats,  and  the  stream  of  traffic  on  the  roads.  The  low  ground 
is  subject  to  inundations,  and  the  flood,  as  the  banks  of  the  river  are  high,  is  left  to 
evaporate  after  its  subsidence. 

There  is,  then,  in  the  plain  of  the  Ganges,  danger  from  malaria  of  the  undrained  lands, 
besides  the  various  dangers  generated  in  the  barracks,  in  the  canteen,  in  the  bazaar,  and 
in  the  city. 

The  delta  of  the  Ganges  is  a  great  epidemic  centre,  and  there  cholera  first  took  the 
form  in  which  it  ravaged  the  world. 

The  capital  of  India  is  still  undrained,  uncleansed,  and  unsupplied  with  fresh  water ;  so 
its  diseases  are  as  fatal  as  some  of  the  diseases  of  London  in  former  times.  The  main 
artery  of  the  commerce  of  Asia,  the  Ganges,  does  the  same  work  as  the  Thames  ;  it  also 
carries  down  236  million  cubic  yards  of  soil  annually;  it  floods  the  land,  and  besides  ships, 
its  tides  waft  up  and  down  the  unburnt  and  unburied  dead  of  the  Hindoo  population. 

Fort  William,  as  might  be  anticipated,  enjoys  no  sanitary  immunities,  for  the  mortality 
of  the  infantry  during  ten  years,  within  its  walls,  was  not  at  the  rate  of  20  or  10,  but  of 
102  per  1,000  for  ten  years!  For  long  periods  the  mortality  is  cited  at  69  and  58 
per  1,000.  At  Dum  Dura  the  mortality  was  77 ;  and  at  Chinsurah,  the  old  Dutch  settle- 
ment, 54  and  70. 

These  stations,  and  Barrackpore,  are  on  the  delta  of  the  Ganges,  where  the  invalids 
embark  and  recruits  are  landed.  The  Rajmahal  hills  offer  superior  sites  for  troops  ; 
and  at  Hazareebaugh,  only  1,900  feet  above  the  sea,  the  mortality  was,  amidst  many 
unfavourable  circumstances,  57,  and  during  two  years  34  in  1,000.§  Upon  ascending 
the  river  and  212  feet  above  the  sea,  but  on  a  dead  level,  we  come  to  Dinapore,  where 
the  mortality  was  63  in  1,000;  at  Ghazeepore,  still  further  up  the  river,  the  mortality 


*  Eeport  of  Dr.  Crawford  in  Army  Medical  Report  lor  1860,  p.  320.  It  is  here  assumed  that  the  annual 
deaths  (63-76)  which  Dr.  Crawford  has  given,  express  the  rate  of  mortality  per  1,000.  If,  as  stated,  those 
deaths  occurred  in  a  strength  of  752.8,  the  mortality  must  have  been  at  the  rate  of  85  in  1,000,  and  the  total 
deaths  in  the  30  years  1,913. 

t  See  tin:  Evidence  of  Dr.  Maclean,  and  the  Report  of  Dr.  Crawford,  in  the  Army  Medical  Eeport  for 
I860,  pp.  313-29. 

\  Strength,  825  for  8  years,  1847-54.    Vide  returns  pp.  735,  750. 

§  In  the  year  1860  the  mortality  was  at  the  rate  of  27  in  1,000  (Army  and  Medical  Report  for  I860,  p.  114). 
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Stations  on  was  47  in  one  year.  For  twenty-two  years,  the  mortality  was  78  in  Dinapore  ;  for  nineteen 
rHE  Ganges.  yearg  52  in  Ghazeepore.  At  Allahabad  the  mortality  is  excessively  high  ;  at  Cawnpore, 
it  was  91  in  1,000  for  seven  years.  For  twenty-nine  years  the  mortality  was  66  in 
1,000  at  Cawnpore.  For  seven  years  at  Agra,  800  feet  above  the  sea,  and  50  feet  above 
the  surrounding  country,  the  mortality  was  at  the  rate  of  42  ;  for  twenty  years  it  was  48 
in  1,000. 

At  Meerut,  800  feet  above  the  sea,  and  100  feet  above  the  country  on  the  Doab, 
between  the  Jumna  and  the  Ganges,  the  mortality  of  the  infantry  per  1,000  (816  for  10 
years)  was  45,  of  which  31  was  by  zymotic  disease.  Dysentery,  diarrhoea,  and  cholera 
prevailed  ;  ophthalmia  was  epidemic  ;  apoplexy,  and  hepatitis,  and  alcoholism,  implying 
hard  spirit-drinking,  were  also  fatal  to  the  infantry  at  this  station,  where  the  cavalry, 
lancers  and  dragoons,  (630  for  6  years,)  died  at  the  much  lower  rate  of  20  in  1,000,  or, 
exclusive  of  zymotic  disease,  8  per  1,000.  The  mortality  of  the  large  force  (1777)  at 
Meerut  in  I860  was  11  in  1,000. 

The  mortality  of  Meerut  was  at  the  rate  of  32  per  1,000  for  19  years  ;  so  that  the 
mortality  (44)  of  the  next  fourteen  years,  and  of  the  infantry  in  1847-56  (chiefly  the 
29th,  32d,  and  81st  foot)  must  have  been  due  to  some  accidental  disturbance. 

All  the  Bengal  regiments  enter  India  at  the  Calcutta  stations ;  *  and  if  through 
crowding,  or  any  other  cause,  they  contract  zymotic  disease,  it  follows  them  ;  for  a 
regiment  carries  its  diseases  with  it.  Thus  the  29th  regiment  of  foot  arrived  in  India  on 
July  29,  1842,  and  it  was  stationed  at  Chinsurah,  where  it  lost  106  men  before  April  1, 
1843.  Froceeding  to  Ghazeepore,  it  lost  158  men,  and  260  men  respectively,  in  each  of 
the  next  two  years.  Its  valour  was  not  extinguished  by  disease;  for  141  of  the  men 
were  killed,  and  died  of  their  wounds  in  the  Sutlej  campaign,  and  48  in  the  Punjab 
campaign.  These  terrific  losses  were,  however,  exceeded  at  Chinsurah  and  Ghazeepore, 
before  it  had  seen  the  enemjT.  This  was  one  of  the  regiments  which  brought  discredit  on 
Kussowlie.  It  lost  1,061  men  by  death  in  India  before  it  embarked  for  England  on 
September  30,  1 859-  Its  mean  rate  of  mortality  during  the  seventeen  years  was  95, 
or  exclusive  of  the  killed  and  of  those  who  died  of  wounds,  86  in  1,000. 

So  fearful  are  the  consequences  of  zymotic  diseases  in  a  regiment  entering  India. 

In  reasoning  about  the  mortality  of  the  stations  higher  up  the  country,  it  is  necessary 
to  bear  in  mind  that  regiments  sometimes  carry  some  diseases  with  them  and  with  their 
camp  followers,  from  the  stations  below.  Other  illustrations  of  this  principle  will  be 
found  in  the  regimental  returns,  which  though  imperfect,  are  invaluable. 


OUDE,  THE  ClS-SuTLEJ  DISTRICT,  AND  THE  PUNJAB. 

vt^&c  Oude  has  been  only  occupied  recently  ;  but  it  is  gratifying  to  find  that  in  the  year  1860f 
'  '  the  mortality  of  the  large  force  in  some  stations  is  not  much  higher  than  the  standard : 
thus  at  Seetapore  it  was  18  per  1,000;  Gondah,  20;  Roy  Bareilly,  23;  Fyzabad,  32. 
At  Lucknow  the  mortality  was  27  in  1,000.  The  zymotic  diseases  and  their  obvious 
causes  account  for  the  excess  over  10  in  1,000.  The  mortality  of  Allahabad  and  Cawnpore 
is  reduced. 

The  stations  of  the  Punjab  were  not  always  well  selected,  and  they  were  necessarily, 
at  first,  in  an  unsettled  state.  The  mortality  was  at  the  rate  of  81  per  1,000  for  infantry, 
56  for  cavalry,  at  Lahore ;  80  per  1,000  for  cavalry,  and  56  for  infantry  in  Ferozepore. 

Upon  leaving  Delhi,  the  great  road  leads  to  Umballa,  a  large  city  on  this  side  of 
the  Sutlej,  and  thirty-five  miles  from  the  Himalayas  around  Simla.  The  station  is  about 
three  miles  from  the  city,  and  J  ,050  feet  above  the  level  of  the  sea.  The  mortality  during 
ten  years  (1847-56)  was  at  the  rate  of  55  per  1,000;  but  the  cavalry  (dragoons  and 
lancers)  died  at  the  lower  rate  of  23.  The  infantry  fell  from  cholera,  dysentery,  fever, 
intemperance,  and  its  sequels  sun-stroke,  and  hepatitis.  The  75th  foot  was  the  principal 
sufferer. 

Crossing  the  Sutlej  into  the  Punjab,  the  mortality  before  1856  was,  at  Jullundur, 
among  infantry,  at  the  rate  of  37;  at  Sealkote,  27  among  infantry,  13  among  cavalry; 
at  Rawul  Pindi,  29.  Excluding  the  zymotic  diseases,  which  are  sometimes  due  to  re- 
movable causes,  and  often  the  result  of  causes  to  which  the  regiments  were  exposed 
elsewhere,  the  mortality  of  all  these  stations  is  reduced  to  6,  12,  13,  or  14  in  1,000.  It 
is,  therefore,  not  naturally  higher  than  the  standard. 

In  fact,  the  mortality  in  the  year  1 860  from  all  causes,  was  in  Jullundur  7,  Sealkote  1 3, 
Rawul  Pindi  13,  Umballa  15  per  1,000. 


*  Fort  William,  Dum  Dum,  Barrackpore,  Chinsurah. 
t  Army  Medical  Report,  1860,  p.  114. 
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At  the  fortress  station  of  Govindghur,  near  Umritsir,  the  holy  city  of  the  Sikhs,  one 
death  occurred  in  two  years  among  a  small  force,  where  several,  however,  were  attacked 
by  ague. 

The  stations  are  at  heights  ranging  from  900  to  1 ,500  feet  above  the  sea  level,  and 
at  some  distance  from  the  hill  stations.  The  mortality  at  these  elevations  is  not  greater, 
therefore,  than  the  mortality  among  British  troops  was  formerly  in  England ;  and  we 
feel  justified  in  adding,  after  carefully  weighing  the  facts,  is  susceptible  of  being  reduced 
to  the  English  rates,  under  ordinary  circumstances.  The  Sikhs  are  a  perfectly  healthy, 
vigorous  race. 

The  mortality  in  Peshawur  was  at  the  rate  of  61  per  1,000  of  the  mean  strength  for 
eight  years.  Fevers,  dysentery,  apoplexy,  and  liver  diseases  abounded  ;  and  of  a  mean 
force  of  1,674  men,  193  were  constantly  sick,  down  to  the  year  1856. 

We  sum  up  briefly  the  results  of  this  portion  of  the  inquiry  as  follows  : — 

1.  The  English  troops  in  India,  by  the  returns  of  1861,  consisted  of  8,324  officers  and 
76,684  non-commissioned  officers  and  men,  making  in  the  aggregate  an  army  of  85,008 
men.    The  annual  expenditure  on  the  army  of  India  has  been  at  the  rate  of  100/.  a  man. 

2.  The  mortality  of  the  officers  in  India  has  hitherto  been  at  the  rate  of  38  per  1,000, 
which  is  28  higher  than  the  English  rate  of  mortality.  Of  the  sickness  there  are  no 
returns,  but  it  is,  undoubtedly,  as  excessive  as  the  mortality. 

3.  The  mortality  of  the  non-commissioned  officers  and  men  during  a  long  series  of 
years  has  fluctuated,  and  has  been  on  an  average  at  the  rate  of  69  in  1,000.  The  mortality 
of  men  in  England  at  the  soldier's  age  is  at  the  rate  of  9  in  1 ,000.  60  in  every  1 ,000 
men  were  killed  annually  in  India  by  the  causes  there  in  operation  ;  the  numbers  slain 
in  battle  being  few  compared  with  the  deaths  by  fevers,  dysentery,  liver  disease,  and 
cholera.  About  84  in  1,000  men  were  constantly  inefficient  and  in  hospital,  from  the 
sickness  induced  by  thousands  of  attacks  of  disease,  including  a  large  proportion  of 
venereal  cases. 

4.  The  excess  which  has  hitherto  been  observed  in  the  mortality  of  India  is  in  every 
station  due  to  nearly  the  same  zymotic  diseases.  These  diseases  were  for  centuries 
equally  fatal  in  the  cities  of  Europe.  In  Europe  they  are  also  still  prevalent  under  the 
same  circumstances,  and  they  are  generally  most  fatal  in  the  summer,  when  the  sun  is 
not  so  hot  as  in  India,  but  is  above  the  horizon  a  greater  number  of  hours. 

5.  The  experience  of  the  civil  service,  of  the  military  officers,  of  their  wives  and 
children,  of  the  English  troops  in  many  stations,  and  of  the  native  troops,  proves  that 
in  the  present  state  of  India  the  mortality  of  the  English  troops  there  can  be  reduced 
to  the  rate  of  20  in  1,000. 

We  have  considered  it  necessary  to  enter  into  this  lengthened  analysis  of  the  sickness 
and  mortality  affecting  British  troops  serving  in  Ind  ia,  partly  with  the  view  of  giving  an 
authentic  account  of  the  facts  with  which  we  have  to  deal,  but  mainly  to  show  the  great 
importance  of  the  subject  to  the  public  interests,  and  to  enable  us  the  more  readily  to 
ascertain  to  what  extent  this  great  sick  and  death  rate  can  be  diminished  by  known 
sanitary  precautions.    We  next  proceed  to  deal  with  this  portion  of  our  inquiry. 


Influences  affecting  the  Health  of  British  Troops  serving  in  India. 

It  will  be  seen,  from  what  we  have  stated  above,  that  out  of  the  entire  range  of  Influences  on 
diseases  to  which  European  residents  in  India  are  subject,  the  diseases  belonging  to  one  ofBkitish 
single  class,  the  zymotic,  occasion  by  far  the  largest  amount  of  mortality  and  inefficiency  Troops. 
among  troops  serving  in  that  part  of  the  empire.    It  may  be  stated,  in  round  numbers, 
that,  at  many  stations,  from  one-half  to  two-thirds,  or  even  more,  of  the  deaths,  and 
upwards  of  three-fourths  of  the  admissions  into  hospital  proceed  from  this  class  of 
diseases. 

If  to  these  be  added  heat  apoplexy,  and  liver  complaints,  frequently  the  consequence 
of  certain  forms  of  zymotic  disease,  we  shall  have  included  the  main  causes  of  premature 
and  preventible  mortality  with  which  avc  have  to  deal. 

Were  it  possible  wholly  to  put  an  end  to  deaths  arising  from  the  various  classes  of 
fevers,  from  cholera,  dysentery,  and  diarrhoea,  together  with  hepatitis  and  its  consequences, 
the  troops  serving  in  India  would  become  as  healthy  as  any  body  of  men  in  the  world. 

The  practical  part  of  our  sanitary  inquiry,  therefore,  resolves  itself  into  ascertaining 
the  causes  of  these  diseases,  so  far  as  it  may  be  possible  to  do  so,  and  determining  to 
what  extent  we  may  reasonably  hope  to  mitigate  their  virulence,  if  not  to  prevent  their 
occurrence. 

The  problem  is  not  peculiar  to  India.  Zymotic  diseases  have  always  been  the  chief 
causes  of  mortality  in  uncivilized  or  imperfectly  civilized  countries,  and  they  have  been 
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Influences  on  the  special  scourges  of  armies.    If  the  vital  statistics  of  all  nations  could  be  brought 
o^Bmthh    UIJcler  review,  they  would  testify  to  the  fact  that  a  great  proportion  of  the  ordinary 
Troops.     every  day  mortality  arises  from  some  form  of  fever  or  bowel  disease,  increasing  in 
severity  during  certain  seasons  and  years  ;  at  times  assuming  the  dimensions  of  pesti- 
lences known  under  the  names  of  black  death,  plague,  or  cholera. 

Whole  regions  of  the  earth  which  were  formerly  devastated  by  fever-pestilences,  and 
dysenteries  have  long  since  been  free  from  them,  except  in  the  milder  forms  in  which 
they  now  occasion  part  of  the  ordinary  mortality.  England,  which  suffered,  at  various 
periods,  as  much  as  other  countries,  has  shared  in  this  exemption  ;  and,  guided  by  the 
light  of  experience,  we  see  no  reason  why  India  should  form  any  exception  to  the  rule, 
that  in  proportion  as  the  conditions  of  health  become  better  known  and  complied  with, 
these  diseases,  the  opprobria  of  imperfect  civilization,  should  diminish  both  in  frequency 
and  in  malignity.* 

Science  has  hitherto  failed  to  discover  the  special  cause  of  epidemic  diseases.  These 
diseases  are  observed  };o  occur  in  very  different  degrees  of  intensity  at  different  periods, 
amongst,  groups  of  population  exposed  to  certain  unhealthy  conditions.  Sometimes  they  take 
the  form  of  pestilences,  and  immediately  afterwards,  the  conditions  remaining  the  same, 
they  subside  and  all  but  disappear,  again  to  renew  their  ravages  at  some  future  period. 

The  great  difficulty  of  reducing  their  phenomena  under  any  general  law  formerly  led 
many  persons  to  doubt  the  practicability  of  diminishing  their  prevalence  ;  but  a  more 
rational  mode  of  inquiry,  pursued  chiefly  in  this  country,  has  led  to  the  discoverv,  that, 
assuming  the  oscillation  in  intensity  simply  as  a  fact,  there  are  certain  well-defined  con- 
ditions which  influence  most  materially,  not  only  their  intensity,  but  also  their  frequency. 

One  of  the  earliest  discovered  of  these  facts  was,  that  intermittent  fever  disappeared 
from  places  which  it  formerly  ravaged  after  drainage  of  the  soil  and  improved  cultivation. 

It  was  next  discovered  that  by  cleanliness,  fresh  air,  and  diminished  crowding,  the 
very  worst  forms  of  pestilential  fever  which  used  to  commit  ravages  similar  to  those  of 
plague,  disappeared  entirely  from  English  gaols. 

Fevers  of  the  typhoid  and  continued  class,  and  various  forms  of  bowel  diseases  have 
been  greatly  diminished  in  frequency  and  severity  by  drainage,  by  improved  domestic 
arrangements  for  removing  human  excreta  safely  and  rapidly  away  from  dwellings,  by 
increased  space,  and  better  ventilation. 

Under  improved  drainage  and  other  sanitary  arrangements,  fevers  of  the  remittent  type 
have  almost  ceased  to  exist  in  certain  localities  where  they  formerly  prevailed. 

Cholera  and  dysentery  are  now  well  knoAvn  to  depend  mainly  for  their  frequency 
and  severity  on  the  neglect  of  known  sanitary  precautions  ;  and  so  intimately  are  these 
diseases  connected  with  the  condition  of  the  water  supply,  that  while  an  epidemic  prevails, 
the  question  -whether  a  given  population  shall  suffer  or  escape  may  almost  be  predicated 
by  a  chemical  analysis  of  the  drinking  water. 

So  far  as  the  experience  of  more  temperate  climates  can  be  admitted  as  evidence,  it 
tends  to  prove  that  the  very  class  of  diseases,  formerly  so  fatal  in  this  country,  and  which 
has  occasioned  so  very  high  a  rate  of  mortality,  both  absolute  and  relative,  among  the 
Indian  army,  is,  to  a  large  extent,  dependent  on  removable  conditions  and  habits. 

In  pursuing  our  inquiry,  we  have  received  much  evidence  of  great  value  and  import- 
ance from  witnesses  practically  conversant  with  the  sanitary  state  of  the  troops  in  India, 
and  we  have  besides  endeavoured  to  obtain  an  accurate  account  of  the  sanitary  state  of 
every  military  station  in  India  and  its  dependencies,  by  the  printed  questions  already 
mentioned,  addressed  to  commanding,  medical,  and  engineering  officers  at  each  station. 

We  have  included  in  this  part  of  our  inquiry  local  topography  and  climate;  the  sanitary 
condition  of  cantonments,  barracks,  hospitals,  bazaars,  and  neighbouring  native  towns  ; 
the  source,  quality,  amount,  and  means  of  distribution  of  water  supply  ;  the  diet,  drink, 
clothing,  accoutrements,  duties,  and  recreations  of  the  soldier,  together  with  the  observed 
effect  of  all  of  these  conditions  on  his  health.  From  the  replies  received  to  our  questions, 
and  from  reports  of  inspecting  medical  officers,  we  have  been  enabled  to  collect  a  large 
amount  of  most  valuable  data,  which  not  only  throw  much  light  on  the  subjects  of 
inquiry  committed  to  us,  but  which,  we  believe,  will  be  in  other  respects  of  great  use 
to  the  public  service. 

In  dealing  with  the  evidence  before  us  it  is  necessary  to  bear  in  mind  that  the  soldier's 
health  in  India,  as  elsewhere,  is  the  product  of  all  the  conditions  to  which  he  is  exposed. 
It  is  not  solely  the  result  of  climate,  nor  of  locality  and  dwelling  place,  nor  of  diet, 
habits,  nor  duties  ;  it  is  the  product  of  all  of  these.    Some  of  the  conditions  to  which  the 


*  Vide  Note  on  the  Diseases  of  London;  page  xcii. 
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soldier  is  exposed  are  irremovable,  and  some  admit  of  being  modified  or  removed.  To  influences  on 
what  extent  this  can  be  effected  is,  indeed,  the  main  practical  object  of  our  inqui^.  ^beitSh 


Troops. 


Topography  and  Climate, 


India  extends  over  26  degrees  of  north  latitude.    It  has  a  superficial  area  of  1,500,000  topography 
square  miles,  enclosed  on  the  north,  east,  and  west  by  gigantic  mountain  ranges  for  4,500  A*p  Qlimate. 
miles,  and  along  its  southern,  eastern,  and  western  sides  by  4,500  miles  of  tropical  4289. 
seaboard. 

Much  of  the  country  consists  of  plains  traversed  by  large  rivers,  having  deltas 
projecting  into  the  ocean,  and  hardly  raised  above  its  level.  In  other  parts  there  are 
extensive  table  lands  of  greater  or  less  elevation,  rising  from  the  plains  below.  Along 
the  west  coast  there  is  a  continuous  range  of  mountains,  intercepting  the  warm  moist 
winds  coming  from  the  Indian  Ocean,  and  influencing  the  climate  for  a  considerable 
distance  inland.  Here  and  there  are  solitary  mountain  groups  of  varying  altitudes, 
from  3,000  to  5,000  or  more  feet,  presenting,  from  their  elevation,  very  different  climates 
from  those  of  the  plains  within  sight.  The  northern  barrier  of  the  Himalaya  consists 
of  a  succession  of  ranges,  increasing  in  height  as  they  recede  towards  the  north,  until 
they  attain  altitudes  of  from  three  to  five  miles. 

According  to  the  popular  notion,  the  mortality  of  the  British  in  India  is  explained  by 
the  heat  and  strangeness  of  the  climate.  Hot  climates  are  believed  to  be  hostile  to 
human  life,  and  to  be  especially  deadly  to  the  English  race.  In  the  West  Indies,  on 
the  Coast  of  Africa,  and  in  India  the  forces  have  been  at  intervals  decimated  by 
epidemics,  through  the  century  that  England  has  held  possessions  within  the  tropics, 
and  the  climate  has  always  been  blamed. 

So  much  has  been  attributed  to  its  influence  in  India,  that  we  considered  it  necessary 
for  our  inquiry  to  place  the  documents  at  our  disposal  in  the  hands  of  Mr.  Glaisher, 
who  has  for  the  first  time  given  a  comprehensive  view  of  the  geographical  distribution  of 
atmospheric  phenomena  over  this  vast  and  various  peninsula. 

India,  according  to  Mr.  Glaisher,  enjoys  in  its  temperature  perpetual  summer  on  the 
plains  ;  it  has  there  no  frost  or  snow  ;  the  heat,  however,  is  as  excessive  there  in  some 
months  as  the  cold  is  in  Europe  in  others :  and  rain  is  as  abundant  in  the  rainy  season  as 
it  is  frequent  through  the  year  in  England.  He  shows  that  the  observed  elements  of 
climate  vary  with  the  latitude,  longitude,  and  elevation  ;  that  there  is  higher  temperature 
and  a  much  larger  amount  of  dissolved  water  in  the  air  than  in  England,  although  the 
relative  amount  of  moisture  to  temperature  is  less  in  India.  But  as  far  as  relates  to  the 
influence  of  moisture  on  health,  the  actual  amount  of  dissolved  water  may  be  taken  as 
indicating  the  amount  of  organic  matter  in  the  air,  of  which  water  is  the  solvent  and 
vehicle ;  and  hence,  although  the  relative  amount  of  water  in  the  air  in  India  is  less  than 
it  is  in  England,  the  atmosphere  considered  in  relation  to  the  effect  of  humidity  on 
health,  is  more  humid  than  it  is  in  England. 

The  sensible  effects  of  climate  in  India  vary  as  widely  as  the  physical  characters  of 
the  country.  On  the  plains  and  deltas  the  climate  is  hot  and  moist  with  considerable 
rain-fall.  In  the  southern  parts  of  India  there  is  heat  and  dryness.  On  the  mountain 
ranges,  the  temperature  falls  with  the  elevation ;  and  at  certain  altitudes  diminution 
of  heat  is  accompanied  by  a  perceptibly  moist  condition  of  the  air.  Along  the  face  of 
mountain  ranges  exposed  to  the  monsoon,  there  is  an  excessive  rain-fall,  to  be  measured 
by  feet  rather  than  by  inches,  rendering  the  country  almost  uninhabitable  for  the 
time  of  its  duration ;  while  within  a  short  distance  to  leeward,  the  atmosphere  is  dry  and 
clear,  with'  little  rain.  The  climates  of  the  seaboards  vary  with  the  direction  of  the 
wind.  Sometimes  they  are  comparatively  cool,  while  at  others  they  are  warm,  moist, 
and  depressing.  The  climates  of  certain  isolated  mountain  groups  and  table  lands  are 
almost  as  healthy  as  those  of  Southern  Europe  ;  while  at  the  base  of  the  same  mountains 
there  are  local  climates,  which  are  absolutely  pestilential. 

At  the  majority  of  the  stations  occupied  by  British  troops  there  is  a  high  mean  tem- 
perature, accompanied  with  much  dissolved  moisture.  At  many  of  them  there  is  a 
considerable  difference  between  the  day  and  night  temperature,  accompanied  by  night 
and  morning  fogs,  and  by  a  feeling  of  coldness  succeeding  a  high  temperature  during 
the  day. 

Heat,  moisture,  and  variation  between  night  and  day  temperature  are  the  three  special 
climatic  conditions  to  which  the  soldier  in  India  is  exposed,  and  except  in  so  far  as  the 
degree  of  humidity  is  the  result  of  local  defects  in  drainage,  these  conditions  cannot  be 
changed,  unless  by  resorting  to  mountains  or  table  lands  as  sites  for  military  stations. 

Such  being  the  case,  it  is  very  important  to  consider — what  amount  and  kind  of  influence 
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Topography  these  climates  are  likely  to  exercise  on  the  soldier's  health  ?  In  dealing  with  this 
and  Cumate.  jmportant  question  we  are  struck  with  the  absence  of  direct  allegations  against  climate 
in  the  stational  reports.  Although  most  of  these  reports  contain  statements  more  or 
less  specific  as  to  the  effect  of  particular  seasons  on  the  amount  of  disease,  the  reporters 
do  not  attribute  the  soldiers'  mortality  to  the  climate  of  the  stations.  Other  causes  are 
usually  assigned.  This  negative  evidence  is  of  great  importance  as  against  the  common 
opinion  regarding  the  fatal  character  of  Indian  climates.  It  is  nevertheless  certain 
that  climate  does  exercise  some  effect  on  the  general  health  of  persons  exposed  to  its 
influence.  Experience  shows,  first,  that  long-continued  exposure  to  Indian  climates 
gradually  deteriorates  the  constitution;  and,  secondly,  that  diseases  of  the  epidemic 
class  prevail  most  severely  and  extensively  in  localities  where,  and  at  seasons  when,  the 
elements  of  heat  and  moisture  most  predominate.  If  careful  inquiry  were  to  show  that 
there  were  absolutely  no  other  agents  at  work  in  producing  these  results  except  high 
temperature,  then  we  should  be  driven  to  the  conclusion  that  nothing  short  of  change  of 
climate  and  station  would  preserve  the  health  of  the  army.  But,  as  we  shall  presently 
show,  there  are  many  other  agencies  at  work  besides  those  due  to  climate  per  se :  and 
first  among  them  we  must  place  that  subtle,  unknown  agent,  or  rather  that  cause  of 
disease  known  only  by  its  effects,  malaria. 

At  all  the  stations  of  India  from  the  Himalayas  to  Cape  Comorin  the  presence  of 
malaria  can  be  traced  by  its  influence  on  health.  It  is  the  chief  cause  of  periodic  fevers 
and  certain  forms  of  marasmus  and  spleen  disease  among  the  native  population.  It 
underlies  the  cause  of  many  other  diseases,  and  it  appears  to  exercise  a  powerful 
influence  on  the  course  of  epidemics  of  cholera.  It  is  most  intense  in  its  opera- 
tion in  low,  warm,  moist  localities  where  there  is  a  superabundance  of  vegetation  and 
water,  and  it  also  shows  its  presence  in  dry  situations,  where  these  conditions  are  appa- 
rently wanting.  At  considerable  elevations,  where  the  air  is  cool  and  dry  and  the 
vegetation  scanty,  it  diminishes  greatly  or  disappears  altogether.  It  is  the  product  of 
heat,  moisture,  and  vegetable  decomposition.  It  appears  to  be  absorbed  largely  and 
retained  by  the  soil,  and  is  given  off  on  the  first  fall  of  rain  or  on  turning  up  the  ground, 
in  sufficient  intensity  to  produce  disease  in  susceptible  persons  exposed  to  it.  In  districts 
where  it  exists,  anything  which  retards  a  free  circulation  of  air,  such  as  jungle,  forests, 
high  walls,  or  similar  impediments,  adds  to  its  force.  And  on  the  other  hand,  everything 
which  tends  to  lower  the  standard  of  health  of  persons  exposed  to  it  increases  their 
susceptibility  to  its  influence.  This  malaria  is  universally  believed  by  the  natives  of 
India  to  be  conveyed  in  the  drinking  water. 

The  production  of  malaria  can.  be  checked  by  withdrawing  any  one  of  the  three 
elements,  on  the  co-existence  of  which  it  depends :  but  the  experience  of  colder  climates 
would  appear  to  prove  that  subsoil  water  has  more  influence  on  its  production  than  high 
temperature.  High  temperature,  with  a  moist  state  of  the  air  and  subsoil,  are  the  chief 
agents  which  influence  the  rapid  decomposition  of  dead  organized  matter,  while  at  the 
same  time  the}7  produce  a  certain  amount  of  susceptibility  to  disease  in  those  exposed 
to  them.  Indian  climates  have  therefore  the  double  disadvantage  of  generating  malaria 
and  increasing  its  deleterious  influence  on  health. 

Whether  it  may  ever  be  possible  to  banish  this  scourge  from  the  soil  of  India  it  is 
hardly  within  our  province  to  inquire,  and  the  question  could  hardly  be  answered  ;  but  it 
is  satisfactory  to  know  that  it  has  everywhere  disappeared  before  clearing,  subsoil  drainage, 
and  improved  agriculture,  changes  which  involve  the  removal  of  all  excess  of  decom- 
posing organized  matter,  and  of  water,  the  main  element  of  decomposition  ;  by  which, 
moreover,  the  soil  is  repeatedly  exposed  to  the  action  of  the  air,  and  brought  under  the 
5456.  influence  of  living  vegetation.  Part  of  the  deadly  terrai  of  Northern  India  has  become 
comparatively  healthy  by  clearing  away  the  forest  and  cultivating  the  soil. 

Considered  with  reference  to  its  effects  on  particular  stations,  the  extent  to  which 
malaria  prevails  appears  to  depend  very  much  on  the  physical  constitution  of  the 
surface  and  subsoil.  The  terrai,  where  it  is  most  fatal,  is  a  belt  of  country  of  greater  or 
less  breadth,  situated  at  the  foot  of  mountain  slopes,  formed  to  a  great  extent  of  debris, 
receiving  and  retaining  a  large  amount  of  water  from  the  higher  levels,  and  covered  with 
a  dense  vegetation,  which,  in  the  course  of  ages,  has  formed  a  rich,  deep,  vegetable  soil. 

In  river  deltas  the  conditions  are  somewhat  similar,  for  they  also  are  formed  of  debris 
and  vegetable  mould  covered  with  vegetation  and  saturated  with  water. 

The  low  banks  of  rivers,  along  which  the  subsoil  becomes  infiltrated  with  water, 
reproduce  similar  conditions. 

Retentive  soils,  having  imperfect  natural  drainage ;  expanses  of  shallow  partially  dried- 
up  water  ;  neglected  tanks  ;  hollows  filled  with  water  ;  marshy  ground,  and  damp  or  wet 
ravines,  are  all  well-known  sources  of  malaria  in  India. 
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There  are  also  porous  soils  which  retain  a  large  amount  of  moisture  by  capillary  Topography 
attraction  apparently.    To  this  class  appear  to  belong  the  red  earths  and  decomposed  AND  CLIUAlh- 
mountain  rocks,  especially  granites  ;  but  the  most  common  cause  of  the  anomaly  of  porous 
soils  giving  off  malaria  is  the  existence  of  retentive  beds  below  them,  keeping  water  at 
no  great  depth  below  the  surface.    In  some  anomalous  cases  of  this  kind  impure  drinking 
water  may  possibly  be  an  overlooked  cause  of  disease. 

A  certain  physical  configuration  of  the  surface,  marked  by  the  presence  of  valleys 
running  up  mountain  slopes  from  the  low  country,  is  a  cause  of  malaria  being  carried  up 
mountain  districts  for  thousands  of  feet  above  the  terrai  where  it  had  its  origin.  Mr.  W. 
Elliot  states  that  he  has  seen  several  instances  of  this.  In  one  such  case  a  whole  family 
living  in  an  otherwise  healthy  locality  was  swept  away  by  malaria  rising  from  the  low  4258. 
country.  He  sa}7s  that  a  mist  is  seen  rolling  up  the  valley  with  the  breeze,  and  that  the 
malaria  is  taken  up  in  that  way.  It  is  hardly  necessary  to  insist  on  the  value  of  this 
experience  as  affecting  the  choice  of  stations  even  on  the  hills.  But  the  importance  of 
these  and  similar  facts  was  not  recognized  when  stations  were  first  occupied,  and  many 
of  them  were  placed  in  deadly  localities,  which  had  in  the  end  to  be  deserted  after  great 
cost  had  been  incurred  in  their  formation. 

In  the  present  state  of  Indian  drainage  and  agriculture  it  is  clear  that  for  all  practical 
purposes  we  must  assume  the  three  peculiarities  we  have  enumerated, — heat,  moisture, 
and  malaria, — as  constantly  present  and  everywhere  influencing  the  sanitary  condition  of 
the  country.  These  are  ever  tending  to  lower  the  general  standard  of  health,  and  to 
predispose  to  epidemic  diseases,  but  they  are  by  no  means  the  only  causes  in  operation, 
although  they  exert  a  potent  influence  on  the  comparative  intensity  of  other  causes. 
The  presence  of  any  or  all  of  them  has  the  effect  of  rendering  other  causes  of  vastly 
greater  importance  than  they  would  be  per  se.  Negligence,  or  the  absence  of  precautions, 
which,  in  cooler  climates,  would  lead  to  little  or  no  result,  good  or  bad,  become  of 
great  importance  in  India.  A  trifling  degree  of  impurity  of  the  air  brought  about 
by  a  stagnant  state  of  the  atmosphere,  or  by  overcrowding  and  want  of  ventilation  in  a 
barrack  or  station,  may  lead  to  a  fatal  outbreak  of  disease.  Impurity  in  the  water 
supply,  such  as  would  be  attended  with  comparatively  little  influence  on  health  in  England, 
may,  in  India,  determine  an  endemic  attack  of  cholera  or  dysentery.  Some  apparently 
trivial  inattention  to  cleanliness  or  drainage,  of  everyday  occurrence  at  home,  may  lead  to 
disastrous  results  where  a  number  of  men  are  crowded  together  on  a  small  area. 

Personal  habits,  indulged  in  with  impunity  in  this  country,  send  men  in  large 
numbers  to  hospital  in  a  climate  where  personal  hygiene  is  as  important  as  is  public 
hygiene  to  the  interests  of  the  State. 

In  short,  the  whole  sanitary  question  as*  regards  India  must  be  considered  from  this 
point  of  view,  not  only  by  the  Government  but  by  commanding  and  medical  officers. 
The  supreme  importance  of  apparently  trivial  causes  of  disease  is  the  lesson  to  be  learned 
by  all  our  past  experience,  and  not  till  this  is  thoroughly  understood  and  practically  acted 
on  will  any  great  good  be  done  in  reducing  the  high  mortality  rate  of  the  Indian  army. 

The  evidence*  given  before  us  by  numerous  witnesses,  and  also  that  contained  in 
reports  from  the  stations,  clearly  show  that  European  troops  during  the  period  of  their 
service  in  India  are  exposed  to  very  important  conditions  besides  those  arising  from 
climate. 

We  shall  begin  the  consideration  of  the  various  influences  affecting  the  health  of  the 
European  soldier  in  India  by  a  brief  general  statement  of  the  nature  of  his  service. 

Recruiting 

Recruiting  and  Passage  out.  and 
Dr.  Duncan  Stewart,  surgeon  to  the  recruiting  depot  for  the  Indian  army  at  Warley, 
states  that  the  usual  recruiting  age  lies  between  20  and  35  years,  and  that  it  differs  in  599- 
the  different  arms  of  the  service,  but  that  a  great  many  have  entered  under  20.    Recruits  605- 
from  all  parts  of  England  were  assembled  at  Warley,  and  sent  to  sea  in  detachments 
of  from  200  to  350  men.    It  was  the  custom  for  men  to  enlist  for  particular  arms  of  the 
service;  but  sometimes  they  were  transferred  at  the  depot  from  one  arm  of  the  service 
to  another.    On  arriving  at  Warley  they  were  carefully  drilled  under  cover.    At  first  they 
suffered  from  change  of  habits,  diet,  &c,  and  there  generally  was  an  average  of  about  6i 
per  cent,  sick  in  hospital.    Notwithstanding  every  care  in  selection,  men  were  sometimes 
sent  back  from  India  as  unfit  for  service.    The  average  time  spent  in  depot  before  the  610. 
mutiny  in  1857  was  four  months.  At  the  time  of  the  mutiny  it  was  about  six  weeks  ;  and 
it  happened  occasionally  that  men  were  embarked  for  India  on  the  day  of  their  arrival 
at  Warley. 

The  troop  ships  are  stated  to  have  been  always  good  and  specially  ventilated.    It     625,  6. 
used  to  be  the  custom  to  pay  head-money  on  those  landed  in  India.    This  has  been 
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discontinued,  but,  so  long  as  it  existed,  the  practice  made  it  directly  the  interest  of  the 
medical  officer  to  attend  to  the  sanitary  condition  of  the  men. 

Of  late  years  a  special  code  of  instructions  for  troop  ships  has  been  in  use ;  and  no 
doubt  great  attention  has  been  latterly  paid  to  the  health  of  the  men  while  at  sea. 

One  very  injurious  practice  until  very  lately  existed  in  permitting  the  issue  of  spirits 
dining  the  voyage,  and  even  the  latest  Queen's  Regulations  require  no  more  than  that 
the  spirit  should  be  mixed  with  three  parts  of  water,  and  not  issued  till  after  dinner. 

There  are  three  points  which  require  notice  in  this  system  of  recruiting : — 

1.  Many  of  the  men  are  exposed  to  laborious  duties  in  a  tropical  climate  at  too  early 
an  age,  and  before  the  constitution  is  fully  formed. 

2.  The  period  of  drill  is  in  any  case  too  short,  because  it  necessitates  completing 
drill  after  the  men  arrive  in  India,  and  all  the  dangerous  fatigue  and  exposure  consequent 
on  it  in  an  Indian  climate. 

Deputy  Inspector- General  Stewart  has  pointed  out  the  necessity  of  greater  attention 
being  bestowed  on  these  conditions  of  a  soldier's  service.  He  states  that  no  man  ought 
to  go  out  to  India  under  20,  or  from  that  to  25  ;  and  this  opinion  is  supported  by  a  great 
amount  of  testimony  contained  in  the  reports  from  the  stations.  Dr.  C.  Smith  states 
that  for  the  first  few  years  of  service  men  are  very  apt  to  suffer  from  fevers  and  in- 
flammatory diseases,  partly  from  greater  constitutional  liability,  partly  from  inexperience 
in  the  case  of  young  soldiers  arriving  in  India,  who  take  no  care  of  themselves  at  all. 
Sir  A.  Tulloch  is  of  opinion  that  recruits  might  be  enlisted  at  18,  provided  they  had 
two  or  three  years'  training  in  a  temperate  climate  before  being  exposed  to  a  tropical 
climate  or  to  the  fatigues  of  a  campaign.  All  the  evidence  derived  from  the  stations 
is  to  the  effect  that  none  but  fully  drilled  soldiers  should  be  sent  to  India.  The  only 
question  on  which  any  difference  exists  is  the  place  where  the  troops  should  be  drilled. 
It  has  been  proposed  that  the  drill  should  take  place  at  some  intermediate  station,  as, 
e.g.,  at  the  Cape,  for  the  purpose  of  accustoming  the  recruit  by  degrees  to  change  of 
climate.  But  the  great  preponderance  of  the  evidence  is  in  favour  of  completing  the 
drill  at  home,  and  sending  the  soldier  fully  formed,  both  as  to  age  and  habits,  direct  to 
his  destination. 

From  want  of  attention  to  these  primary  conditions,  growing  lads,  who  arc  very 
susceptible  to  disease  when  weakened  by  fatigue,  have  been  sent  out  to  India  to  learn 
their  drill  ;  their  unformed  constitutions  are  exceptionally  liable  to  injury,  and  the  over- 
zeal  of  an  injudicious  commanding  officer  or  adjutant  may  lead  to  loss  of  health  and 
efficiency,  if  not  of  life. 

We  have  here,  then,  a  well-known  preventible  cause  of  disease,  or  rather  of  predis- 
position to  disease,  which  can  be  put  a  stop  to.  It  is  true  that  under  the  altered 
circumstances  of  the  army  since  the  amalgamation  of  the  two  services  these  evils  will  be 
less  likely  to  occur  ;  but,  anyway,  the  past  experience  is  sufficient  to  prove  that  they 
should  be  avoided  in  future. 

3.  As  regards  the  issue  of  spirits  on  board  ship,  there  cannot  be  a.  doubt  that  the 
practice  has  been  injurious  to  the  health  of  the  army.  It  can  easily  be  understood  how 
this  arises,  when  it  is  considered  that  men,  having  little  or  nothing  to  do  during  a  three 
or  four  months'  passage,  may  gradually  contract  a  taste  for  spirits  which  they  never  had 
before  ;  and  of  course,  immediately  on  arriving  in  India,  they  proceed  to  indulge  them- 
selves with  any  kind  of  intoxicating  drink  they  can  most  easily  obtain,  so  that  on  their 
first  arrival  in  a  dangerous  country  the  habit  acquired  on  board  ship  may  lead,  as  indeed 
it  has  led  in  a  great  number  of  instances,  to  the  destruction  of  health  and  life.  Lately 
an  issue  of  malt  liquor  has  been  made  on  board  ship,  but  still  the  Regulation  allowing 
the  use  of  spirits  is  in  existence,  and  ought  to  be  repealed. 

An  issue  of  malt  liquor,  cheap  light  wine,  or  temperance  drinks,  tea,  &c.  is  recom- 
mended by  Dr.  Bird.  On  board  many  ships  in  the  mercantile  navy  the  issue  of  spirits 
and  beer  has  been  altogether  discontinued,  with  great  benefit  bpth  to  health  and  duty; 
and  the  example  is  quite  sufficient  to  show  that  spirits  at  all  events  are  not  amongst  the 
articles  of  a  soldiers'  ration  on  board  ship  which  are  indispensable  either  to  his  health 
or  comfort. 

In  former  times  little  or  no  attention  used  to  be  paid  to  the  season  at  which  troops 
were  landed  in  India,  and  it  was  mere  matter  of  accident  whether  or  not  their  first 
introduction  to  an  Indian  climate  was  at  the  healthy  or  most  unhealthy  period  of  the 
year.  On  landing  at  any  of  the  presidencies  no  efficient  precautions  used  to  be  taken 
in  the  way  of  dress,  diet,  or  accommodation,  or  for  preventing  the  men  from  falling  into 
intemperance  and  dissipation.  After  landing  they  were  forwarded  to  their  destination 
without  much  regard  to  season  or  means  of  conveyance.  Not  unfrequently,  when  boats 
were  used,  they  were  overcrowded,  badly  ventilated,  and  otherwise  insufficient  for  the 
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purpose,  and  fatal  epidemic  attacks  used  to  decimate  the  troops  on  board.  These  great  Recruiting 
evils  have  of  late  years  been  gradually  abated  to  a  considerable  extent  under  Lord 
Ellenborough's  administration,  as  stated  by  Col.  Durand ;  but  we  think  it  right  to  men- 
tion their  existence,  because  thev  in  some  measure  account  for  part  of  the  greater  sus- 
ceptibility to  disease  and  the  much  higher  rate  of  mortality  which  formerly  existed  in  the 
Indian  army.  At  the  present  time  we  believe  that  troops  are  as  far  as  possible  landed  at 
the  beginning  of  the  cold  season,  that  they  are  much  better  cared  for  now  than  formerly, 
but  that  even  at  present  there  is  great  risk  on  their  first  landing,  from  facilities  for  intem- 
perance, which  perhaps  might  be  avoided,  to  a  great  extent  at  least,  by  additional  care.  The 
present  practice  is  to  forward  troops  direct  from  the  port  of  debarkation  to  their  regiments. 

Where  railways  exist  they  are  made  use  of;  water  conveyance  is  generally  by  means 
of  well-appointed  steamers,  or  a  better  description  of  country  boats  :  and  where  neither  of 
these  means  is  available,  the  troops  are  conducted  by  short  marches  in  the  early  morning. 

The  present  practice  is  hence  a  great  improvement  on  the  former  one,  and  has  beeu 
attended  with  corresponding  improvement  in  the  health  of  troops. 

Duties,  &c. 

The  soldier's  duties  at  stations  consist  of  the  usual  guards,  of  drills  and  parades  before  Duties,  &e. 
sunrise  or  at  sunset,  and  are  described  by  Colonel  Greathed  as  follows  : —  3262. 

"  At  gunfire  he  goes  to  parade,  and,  as  a  genei*al  rule  in  barracks,  he  gets  his  breakfast  at  eight 
o'clock ;  at  half-past  ten  he  parades  again  in  the  barrack,  when  the  officers  go  round  the  barracks 
to  see  that  they  are  clean.  Then  there  is  a  roll-call  again  at  dinner-time,  and  a  roll-call  at  evening- 
parade  ;  then  he  has  his  supper.  After  that  time  he  is  free  till  tattoo,  which  is  at  eight  or  nine 
o'clock,  according  to  the  season.  There  are  roll-calls  during  the  night  in  all  barracks,  if  men  are 
supposed  to  be  absent ;  it  is  done  by  the  serjeant-major,  and  that  is  by  what  is  called  the  check-roll 
and  if  there  are  two  or  three  men  absent  the  check-roll  is  called. 

"  3253.  Does  not  that  mean  that  the  whole  barrack  is  disturbed  ? — Yes  ;  but  it  does  not  often' 
happen. 

"  3254.  For  how  many  consecutive  hours  is  the  soldier  on  guard  ? — For  2t  hours. 

"  3255.  Does  the  practice  in  India  differ  from  the  practice  at  home  in  that  respect  ? — No. 

"3256.  How  many  nights  a  week  is  a  soldier  in  bed  ? — It  varies  occasionally  ;  he  is  from  13  to 
15  nights  in  bed  very  commonly  ;  that  is  to  say,  that  he  does  not  come  on  guard  above  once  in  13 
or  15  days. 

"  3257.  You  mean  that  he  is  13  nights  in  bed  for  one  ni^ht  out  ?  —Yes. 

"  3258.  Do  you  think  that  the  amount  of  duty  performed  in  India  is  greater  or  less  than  that 
which  is  performed  in  England  ? — It  is  less ;  there  are  no  fatigue  duties,  or  very  few,  compared  with 
what  they  have  in  England ;  for  instance,  the  fatigue  duties  of  sweeping  out  the  barrack-rooms, 
cooking,  and  carrying  dinners  to  the  men  on  guard,  which  is  the  most  cruel  thing  upon  the  men  at 
home,  of  all  the  duties  thrown  upon  the  soldier.  That  the  soldier  has  nothing  to  do  with  in  India, 
because  his  cook  always  goes  with  him/' 

As  far  as  concerns  his  duties,  the  soldier  cannot  be  said  to  be  exposed  to  excessive 
fatigue  if  the  Regulations  are  strictly  complied  with.     But  there  are  complaints  that 
troops  are  sometimes  unnecessarily  subjected  to  duties  after  sunrise,  and  (as  already 
mentioned)  to  drills.    In  this,  as  in  other  things  connected  with  the  soldier's  duties  and 
habits,  Col.  Durand  states  that  "  a  great  deal  depends  on  the  wisdom  of  the  commanding     5142  3. 
"  officer  :  the  wisdom  of  the  commanding  officer  is  really  a  thing  of  very  immense 
"  importance  in  India,  for  almost  everything  is  in  his  hands."    Evening  drill  is  com- 
plained of,  apparently  because  it  comes  after  dinner,  so  as  to  interfere  with  digestion.  S'tational 
There  is  a  concurrence  of  testimony  to  the  fact  that  night  duties,  even  in  that  climate,  EeP0lts- 
hardly  ever  act  injuriously  on  health. 

Acclimation. 

We  have  already  shown,  statistically,  the  influence  of  length  of  residence  in  India  on  Acclimation. 
the  rates  of  mortality  among  soldiers.  But  there  has  been  considerable  difference  of 
opinion  as  to  the  effect  of  acclimation  on  the  health  and  efficiency  of  troops.  It  has 
been  stated,  on  one  hand,  that  men  get  accustomed  to  the  climate  by  length  of  residence, 
and  hence  that  there  is  hardly  a  period,  so  far  as  health  is  concerned,  to  which  their  term 
of  service  should  be  limited. 

Others  again  have  arrived  at  an  opposite  opinion,  and  one  much  more  in  accordance 
with  observed  fact.    Dr.  John  McLennan,  when  asked  whether  a  man  of  one  year's  1293, 
service  or  of  ten  years'  service  would  be  the  more  able  to  endure  fatigue  and  exposure, 
answers,  "  The  fresh  man,  decidedly." 

Col.  Greathed  says,  "  I  believe  that  the  medical  officers  will  say  that  the  longer  a  3303. 
"  soldier  remains  in  India  the  worse  he  gets.    And  I  believe  there  can  be  no  doubt  of  it; 

I  do  not  believe  in  acclimatizing."     "  For  the  first  five  or  six  years  a  soldier  is  a  3304. 
"  ver.y  g00(l  man  indeed  in  India,  but  after  that  he  begins  to  break  down,  and  he  is  not 
"  so  good  a  man  as  he  was." 
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Acclimation'.       Sir  Ranald  Martin  states  that  all  statistical  observations  go  to  disprove  anything  like 
p^"       acclimation  in  the  East  Indies.    On  the  contrary,  he  says,  disease  and  death  increase 
with  length  of  service  and  age. 

The  opposite  opinion  seems  to  have  arisen  partly  from  the  circumstance  that  some 
men  have  learned  by  experience  the  art  of  managing  themselves,  and  so  of  preserving 
their  health  in  unhealthy  districts,  and  partly  from  confounding  the  effect  of  heat  and 
3634.      moisture  (i.e.,  climate)  with  that  of  local  sanitary  condition.    There  is  "acclimation"  to 
heat ;  there  is  none  to  "endemic  miasmata." 
Vide  ab-  The  whole  tenor  of  the  evidence  in  the  stational  reports  is  against  the  doctrine  of 

stracts.  acclimation,  as  generally  understood,  and  in  favour  of  limiting  the  period  of  service 
in  India  to  about  10  years.  It  does  not,  however,  necessarily  follow  that  this  limit  need 
be  maintained,  if  the  sanitary  condition  of  the  troops  be  improved,  as  it  may  be. 


Causes  of 
Disease. 


Causes  of  Disease. 

Following  up  the  history  of  the  soldier  after  his  arrival  in  India,  we  next  proceed  to 
inquire  into  the  condition  of  the  stations  where  he  serves,  his  barracks  and  hospitals,  his 
habits  and  pursuits,  dress  and  diet,  in  order  to  ascertain  whether  (and,  if  so,  what) 
unfavourable  conditions  are  superadded  to  those  attending  on  his  recruitment  and  in- 
troduction to  service,  which  can  account  for  the  high  rate  of  inefficiency  and  death  shown 
by  Indian  statistical  returns. 

In  the  course  of  the  inquiry  we  have  collected  a  large  mass  of  most  important  informa- 
tion on  all  these  points.  But  before  discussing  it,  we  shall  give  the  general  results  of  the 
evidence,  showing  the  nature  of  the  causes  of  disease  which  have  arrested  the  attention  of 
different  observers,  beginning  with  those  which  are  incidental  to  the  climate  and  country. 

129.  Sir  Ranald  Martin  states  that  "  taking  any  one  cause,  he  should  say  that  the  union 
"  of  heat,  moisture,  and  malaria  constitutes  the  most  powerful  one  in  destroying  the 
"  integrity  of  the  European  soldier's  health,  and  conducing  to  his  fall  by  disease."  And 

130.  he  goes  on  to  state  that  "a  certain  amount  of  destruction  and  deterioration  of  European 
"  health  must  result  from  a  residence  at  the  stations  on  the  plains,  even  if  the  soldiers 
"  were  put  into  palaces." 

132.  3.         But  while  laying  this  down  as  a  fundamental  sanitary  principle,  he  says,  at  the  same 
time,  that  there  is  a  very  great  difference  between  the  health  of  the  officer  and  that  of 
the  soldier,  always  in  favour  of  the  officer.    And  that  there  is  also  a  difference  between 
the  health  of  the  officer  and  that  of  the  civilian,  always  in  favour  of  the  civilian. 
134.  We  have  thus  three  classes  of  Europeans  exposed  to  the  same  conditions  of  heat  and 

malaria,  presenting  three  quite  distinct  rates  of  sickness  and  mortality  ;  a  fact  which 
indicates  the  existence  of  other  causes  of  disease,  operating  with  different  degrees  of 
intensity  in  each  of  the  three  classes. 

.5479.  Dr.  Falconer  considers  excess  of  heat  and  excess  of  moisture  as  among  the  irremovable 

causes  of  disease  in  India,  and  as  those  which  tell  most  upon  the  health. 

1520.  Dr.  Colvin  Smith  attributes  the  largest  amount  of  injury  to  a  malarious  climate.  But, 

then  he  adds  to  this,  as  of  equal  importance,  intemperance  and  syphilis  ;  and  he  says, 
"  these  are  the  three  things  which  generally  break  up  the  constitution  of  a  man  in 
"  India." 

3592.  Dr.  James  Bird  says  that  pure  liver  disease,  and  that  accompanying  dysentery,  are 

produced  by  the  predisposition  caused  by  a  high  temperature,  followed  by  cold. 

1226.  An  opinion  similar  to  that  expressed  by  Dr.  C.  Smith,  as  to  the  prevailing  causes  of 

disease,  is  entertained  by  Dr.  John  McLennan,  who  attributes  the  largest  amount  of 
injurious  effect  on  the  health  of  the  soldier  to  climatic  influences,  intemperance,  and 
sexual  disease. 

This  evidence,  which  contains  the  opinions  of  men  of  great  experience,  implies  only 
that  these  causes,  all  but  one  of  which  are  removable,  lower  the  stamina  of  the  body, 
cause  ill  health,  and  predispose  to,  and  under  certain  conditions  induce,  disease.     But  all 
the  witnesses  admit  at  the  same  time  the  existence  of  other  very  potent  causes  which, 
although  not  incidental  to  the  climate,  are  nevertheless  rendered  of  greater  importance 
by  it.    Even  with  regard  to  the  presumed  irremovable  cause,  malaria,  Dr.  James  Bird 
3635.      states  that  miasmatic  influences  are  removed  by  hygienic  measures,  in  India  as  in 
3653.       England  ;  and  he  cites,  as  a  strong  proof  of  this,  the  case  of  Batavia,  in  which,  by  the 
effects  of  Dutch  sweeping,  cleaning,  and  draining,  the  most  deadly  city  in  the  world  had 
become  a  healthy  and  agreeable  residence. 
3654.  5.        He  states  that  miasmatic  emanations  had  been  removed  both  at  Cadiz  and  Gibraltar, 
and  he  sees  no  reason  why  similar  results  should  not  be  obtained  in  India. 

All  the  other  causes  of  mortality  assigned  by  the  various  witnesses  belong  to  the  class 
which,  in  this  country,  are  considered  as  removable.    We  shall  state  these  generally 
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and  discuss  them  afterwards  in  detail.  Some  of  them  are  connected  with  locality,  others  Causes  of 
with  defective  barrack  accommodation,  and  the  remainder  are  attributable  to  bad  habits  EASK 
or  exposure  on  the  part  of  the  men. 

Sir  Ranald  Martin  states,  in  regard  to  epidemics,  "  of  all  the  causes  which  go  to  foster  99. 
"  and  maintain  epidemics,  the  ill  selection  of  localities,  the  structural  delects  as  to 
"  ventilation,  drainage,  cleanliness,  and  the  personal  habits  of  the  soldiers,  are  the 
"  important  questions." 

With  reference  to  outbreaks  of*  cholera,  Dr.  John  McLennan  states  that  this  disease  is  1221. 
known  to  have  a  certain  connexion  with,  clamp  and  moisture,  imperfect  drainage,  impure 
water,  improper  articles  of  food,  close  badly- ventilated  sleeping  places,  and  generally 
with  what  may  be  termed  a  bad  sanitary  state. 

Referring  to  dysentery  and  cholera,  Surgeon-Major  Grant  says  that,  in  his  experience,     4483,  4. 
the  most  influential  cause  of  these  diseases  is  overcrowding  in  barracks ;  and  that  in 
gaols  he  has  observed  the  most  appalling  mortality  from  bad  air.    Even  at  hill  stations, 
far  removed  above  the  influence  of  malaria,  he  attributes  the  prevalence  of  diarrhoea  to 
neglect  of  ordinary  sanitary  arrangements.    He  also  says  that  bad  water  is  a  common  4523. 
exciting  cause  of  cholera  in  India. 

Dr.  James  Bird  states  that — 

"  Diarrhoea,  dysentery,  and  fevers  have  prevailed,  and  have  been  attended  with  great  mortality  "  3589. 
at  stations  at  which  he  has  served,  "  from  want  of  due  precaution  in  the  selection  of  sites.  Cholera, 
as  an  epidemic,  appears  mainly  to  owe  its  development  and  origin  to  miasmata,  favoured  by  elevated 
temperature,  and  peculiar  atmospheric  conditions  of  climate  ;  this  development  being  greatly  aided 
by  preceding  established  conditions  of  filthy  endemic  situations,  badly-constructed  and  ill-ventilated 
habitations,  unhealthy  articles  of  food  and  drink,  producing  predisposition  to  disease,  aided  by 
unhealthy  trades,  and  depraved  moral  conditions  of  vice  and  poverty.  The  other  diseases  are  mainly 
local,  and  miasmatic  in  their  origin." 

The  evidence  shows  that  the  local  causes  of  epidemic  disease  in  India  are  precisely 
the  same  as  those  which  exist  in  this  countiy,  aggravated  by  a  higher  temperature  and 
by  the  presence  of  malaria. 

Personal  habits,  as  before  stated,  have  more  to  do  with  health  in  India  than  at  home. 
Many  indulgences,  which  are  comparatively  innocuous  in  a  cold  climate,  especially  those 
connected  with  diet  and  regimen,  become  of  serious  consequence  to  health  within  the 
tropics. 

Sir  John  Lawrence  states  that  both  men  and  officers  are  careless  in  these  respects,  2941. 
and  that  their  habits  of  life  are  very  inimical  to  health  ;  that  the  habits  of  a  cold  climate 
are  extremely  pernicious  in  India,  and  soon  produce  bad  health  and  an  increased 
mortality ;  that  the  men  eat  too  much  animal  food,  eating  it  sometimes  twice  or  three  9949.5 
times  a  day,  irrespective  of  season  or  temperature  ;  and  that  he  thinks  the  Government 
might  try  to  induce  the  men  to  use  more  vegetable  diet  in  the  hot  weather. 

Dr.  Maclean  considers  that  the  habits  of  life  of  the  European  soldiers  are  very  9354 
unfavourable  to  health,  for  undoubtedly  they  are  very  intemperate,  and  they  suffer  much 
from  ennui  and  want  of  occupation. 

Referring  to  the  sources  of  disease  within  the  tropics,  Sir  A.  Tulloch  says  that  he  is  5551, 
disposed  to  regard  idleness  as  one  of,  them,  and  that  the  men  would  be  more  healthy 
if  worked  more. 

And  Staff  Surgeon  McCosh  states  that  in  his  opinion  soldiers  in  India  do  a  great  deal  2686. 
too  little  for  themselves  ;  that  anything  that  would  keep  them  out  of  idleness  and  out  of 
the  grog-shops  would  be  conferring  a  benefit  upon  them,  and  that  they  are  never  so 
healthy  as  when  undergoing  the  fatigues  of  a  long  march. 

The  causes  of  disease,  described  very  generally  in  this  evidence,  are  those  connected 
with  the  selection  of  stations,  the  sanitary  condition  of  stations,  barracks,  and  hospitals, 
bazaars  and  native  towns,  the  condition  of  the  water  supply,  intemperance,  and  venereal 
disease,  diet,  occupation,  and  the  want  of  means  of  instruction  and  recreation. 

We  now  proceed  to  consider  each  of  these  in  detail. 

Sanitary  Condition  of  Stations,  Towns,  and  Bazaars. 

Important  information  regarding  the  topography  and  diseases  of  all  the  stations  will  be  c^moNY&c. 
found  in  the  stational  reports,  and  in  the  abstract.    We  refer  to  these  for  details,  and       — ' 
propose  to  introduce  here  a  few  examples  only,  illustrative  of  the  general  condition  of 
stations. 

Many  of  the  stations  occupied  by  British  troops  are  either  within  or  close  to  cities 
and  towns,  the  inhabitants  of  which  are  decimated  periodically  by  fevers,  cholera, 
diarrhoea,  and  dysentery,  connected  with  the  most  obvious  local  causes.  The  troops 
occupying  this  class  of  stations  are  exposed  to  any  sanitary  defects  incident  to  the  civil 
population,  and  suffer  more  or  less  from  the  same  diseases. 
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Sanitary        Other  stations,  known  to  be  unhealthy,  have  been  selected  from  time  to  time 
Condition, &c.  apparently  for  military  or  political  reasons. 

2233.  Referring  to  those  in  the  Madras  presidency,  Deputy  Inspector-General  Maclean 
states  that  they  were  selected  without  any  special  regard  to  medical  considerations,  and 
that  many  of  them  were  occupied  merely  because  they  happened  to  be  the  spots  where 
the  troops  first  pitched  their  camps  on  taking  possession ;  that  the  nature  of  the  soil,  the 
water  supply,  and  malaria  were  never  thought  of. 

Sir  Ranald  Martin  says  that  stations  have  been  selected  without  care  ;  that  no  station 
6'  7'  8'  9'    he  has  ever  visited  was  exempt  from  malarious  influences ;  that  the  soils  are  damp,  the 
situations  low  and  ill  drained,  the  surface  irregular,  the  ground  jungly,  and  some  of  the 
stations  subject  to  flooding. 

Captain  Nicolls,  of  the  Madras  Engineers,  describes  the  stations  on  the  plains  as  all 
of  one  description,  the  country  being  flat,  with  very  slight  undulations,  just  sufficient  to 
carrv  the  water  into  the  nullahs  ;  the  hill  stations  being  situated  on  a  ridge  or  spur  of  a  hill. 

Many  of  the  old  stations  have  proved  so  extremely  unhealthy  that  they  have  had  to 
be  given  up,  after  having  entailed  a  great  loss  upon  the  service.  More  care  has  been 
bestowed  of  late  years  in  the  selection  of  new  stations.  Some  of  these,  Sir  John  Law- 
rence states,  have  been  extremely  well  selected ;  some  Very  badly  selected ;  there  is 
a  great  difference  in  them. 

The  difference  as  regards  health  is  due  to  the  nature  of  the  country  and  to  the 
position  and  comparative  elevation  of  the  station  itself.  The  sea-side  stations  are,  of 
course,  all  at  or  very  near  the  level  of  the  sea,  and  have  the  great  advantage  of  the  sea 
breeze ;  but  this  advantage  has  been  neutralized  by  a  site  having  been  chosen  close  to 
some  muddy  tidal  estuary,  as  at  Vizagapatam  ;  or  the  sea  breeze  has  been  cut  off  from 
the  barracks  by  a  high  wall,  as  at  Madras,  until  the  wall  was  lowered  by  Sir  Charles 
Trevelyau.  The  low  country  stations  in  the  Bengal  presidency  are  only  a  little  elevated 
above  the  level  of  the  sea,  following  in  this  respect  the  level  of  the  river.  Fort 
William,  one  of  the  largest  and  most  unhealthy  of  the  stations,  although  67  miles  in 
direct  distance  from  the  sea,  is  only  1 8  *  16  feet  above  its  level,  and  only  one  foot  above 
mean  high  water  in  the  river.  Dum  Dum  is  84  miles  from  the  sea.  It  is  18  feet  above 
mean  tide  level ;  but  during  the  S.W.  monsoon  it  is  only  two  feet  above  the  level  of 
high  flood  tide ;  at  this  time  the  ebb  and  flow  of  the  tide  is  visible  in  the  ditches  at  the 
station.  Berhampore  is  76i  feet  above  the  level  of  the  sea,  but  it  is  three  feet  below 
high  water  mark  in  the  river.  Allahabad,  an  unhealthy  station,  situated  at  the  junction 
of  the  Ganges  and  the  Jumna,  is  368  feet  above  the  sea,  and  about  40  feet  above  the 
surrounding  country. 

The  N.W.  stations  are  at  a  considerably  higher  elevation.  Rawul  Pindi  is  about 
1,500  feet;  and  the  large  station  of  Mean  Meer  is  1,128  feet  above  the  sea. 

Secunderabad,  in  the  Madras  presidency,  has  an  elevation  of  1,800  feet.  Bangalore, 
which  is  the  highest  of  the  larger  stations  in  India,  is  3,000  feet  above  the  sea  level.  Belgaum, 
in  the  Bombay  presidency,  is  about  2,200  feet,  and  Poona  is  1,800  feet  above  the  sea. 

Many  of  the  most  important  stations  are  thus  at  a  healthy  elevation  above  the  sea 
level,  if  the  sanitary  condition  of  the  station  were  determined  by  this  element.  But  they 
are  all  more  or  less  deficient  in  another  element  of  perhaps  greater  importance,  viz., 
their  relative  level  as  regards  the  surrounding  country.  Generally  speaking  they  are 
little  if  at  all  raised  above  that  level  ;  and  sometimes,  as  is  the  case  with  the  highest 
of  them,  Bangalore,  part  of  the  station  -is  actually  below  that  level.  Some  of  the  most 
unhealthy  stations  are  close  to  river  banks. 

In  the  great  majority  of  stations,  water  is  found  at  a  short  distance  only  below  the 
surface.  The  only  means  of  arriving  at  an  estimate  of  the  depth  is  by  the  wells  ;  but 
as  water  is  being  constantly  drawn  from  them,  they  do  not  afford  a  very  accurate  indica- 
tion of  the  water  level  in  the  subsoil.  Thus  at  Fort  William  the  water  level  varies  in ' 
depth  from  12  feet  in  the  dry  season,  to  2  feet  in  the  wet  season,  although  the  ground 
is  at  all  times  close  upon  the  water  level  in  the  river.  At  Dum  Dum  the  water  level 
in  the  dry  season  is  at  a  depth  of  9  feet,  and  during  the  wet  season  of  one  foot  from 
the  surface.  At  Kirkee,  the  depth  is  at  33  feet  in  the  dry  and  at  19  in  the  wet  season. 
And  so  of  the  others. 

As  might  be  anticipated,  the  soils  and  subsoils  vary  very  much.  A  few  stations 
are  situated  on  dry  sandy  soils.  In  others  the  underlying  rock  comes  close  to  the 
surface.  But  in  the  majority  the  soils  are  more  or  less  retentive  of  moisture,  and  charged 
with  decaying  vegetable  matter,  and  damp. 

The  natural  result  of  this  in  a  warm  climate  is  the  production  of  malaria.  It  is  by 
no  means  certain,  however,  that  this  malaria  exists  equally  over  extensive  tracts  of 
country.    There  is  on  the  contrary  reason  to  believe  that,  like  every  other  local  cause  of 
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disease,  it  is  much  more  intense  in  some  districts  than  in  others.     Some  years  ago,  Co|^™&c 

a  committee  was  appointed  to  examine  the  effects  of  irrigation  on  health ;  and  one  of   ' 

the  most  important  facts  elicited  by  the  inquiry  is  stated  by  Deputy  Inspector- General 
Dempster  to  have  been  the  close  proximity  of  some  of  the  worst  and  some  of  the  best  Page  464. 
localities.  And  applying  this  discovery  to  such  stations  as  Cawnpore,  Kurnal,  Dinapore, 
Delhi,  Ghazeepore,  he  says  that  nearly  all  these  stations  are  irremediably  vicious ;  but, 
nevertheless,  he  believes  that  good  localities  exist  at  no  great  distance  from  every  one 
of  them. 

Although,  as  has  been  already  stated,  more  care  has  recently  been  bestowed  on  the 
selection  of  stations,  this  important  duty  is  not  conducted  on  any  fixed  principle.  No 
specially  competent  class  of  officers  has  been  appointed  for  the  purpose.  A  Committee 
is  usually  constituted  of  a  commanding  officer,  an  engineer,  and  a  medical  officer,  with 
certain  additional  members,  who  proceed  to  make  the  necessary  inquiries,  and  report. 
No  doubt  the  intention  is  to  obtain  the  best  practical  advice  and  opinion,  but  very 
special  knowledge  is  required  for  such  a  purpose,  while  the  consequences  of  mistake  may 
be  so  disastrous  that  any  mere  chance  selection  of  officers  for  the  duty  should  be 
avoided.  The  Committees  should  either  be  constituted  entirely  of  men  of  known  com- 
petence ;  or  else  certain  officers  specially  conversant  with  the  whole  subject  should  be 
selected  for  this  particular  service,  and  placed  as  ex  officio  members  on  all  Committees. 
Officers  should  never  be  taken  for  such  a  service  by  roster ;  nor  should  officials  on  the 
spot  be  entrusted  with  the  duty  merely  because  they  happen  to  be  there. 

The  selection  of  new  stations  should  in  short  be  considered  as  one  of  the  most 
important  sanitary  duties,  and  should  be  a  recognised  part  of  the  sanitary  service  of  the 
army. 

We  next  proceed  to  consider  the  sanitary  condition  of  existing  stations  as  it  bears 
on  the  health  of  the  troops.  But  in  doing  so  it  is  necessary  to  include  the  sanitary 
state  of  native  towns  and  bazaars,  because  not  only  is  a  part  of  the  soldier's  time  spent 
in  these  places,  but  the  mere  fact  of  their  proximity  to  European  barracks  must 
necessarily  exercise  an  injurious  influence  on  the  healthiness  of  both  barracks  and 
hospitals,  if  the  native  dwellings  are  in  an  unwholesome  condition.  It  is  indeed 
impossible  to  separate  the  question  of  health,  as  it  relates  to  troops,  from  the  sanitary 
condition  of  the  native  population  ;  especially  as  it  regards  the  occurrence  of  epidemics, 
which,  whenever  they  occur  among  natives,  indicate  a  condition  of  matters  dangerous 
in  the  highest  degree  to  the  troops  in  the  neighbourhood. 

Referring  to  this  subject,  Sir  Ranald  Martin  says,  that  when  he  was  surgeon  of  the 
native  hospital  at  Calcutta,  he  was  always  aware  of  the  advent  of  cholera  15  or  20  5314- 
days  before  it  attacked  the  European  population,  by  its  prevalence  among  the  natives, 
and  that  this  was  one  of  the  reasons  which  led  him  to  suggest  sanitary  improvements  for 
Calcutta.    The  bad  sanitary  condition  of  this  large  city  is  indeed  so  notorious  that 
Deputy- Inspector  General  Longmore  who  acted  as  sanitary  officer  at  Calcutta  during  2138,  2146. 
the  mutiny,  does  not  consider  it  necessary  to  describe  it.    He  merely  states  that,  as  2147. 
regards  the  chief  part  of  the  vast  area  covered  by  the  city,  that  inhabited  by  the  native 
population,  the  pestilential  condition  of  the  surface  drains  and  yards,  and  many  of  the 
tanks  among  the  huts  and  houses,  would  not  be  credited  by  any  one  who  had  not  been 
among  them.    The  influence  in  certain  winds  of  these  places  is  quite  perceptible  at 
Fort  William,  although  there  is  a  very  good  esplanade  between  the  fort  and  the  bazaars. 
He  has  no  doubt  that  there  would  be  much  more  mortality  among  troops,  were  it  not 
for  the  esplanade. 

This  great  city  has  grown  up  by  degrees  in  the  entire  absence  of  any  efficient 
sanitary  supervision.  There  has  hitherto  been  no  proper  drainage.  The  water  supply 
has  been  defective  and  bad  ;  and  the  houses  are  much  overcrowded. 

The  sanitary  condition  of  the  town  of  Madras,  as  described  by  Sir  Charles  Trevelyan, 
is  as  bad  as  that  of  Calcutta.    The  soil  upon  which  the  city  stands  is  white  sand.  The 
river  Kooam,  which  passes  through  it,  is  a  tidal  estuary,  receiving  all  the  town  drainage 
along  its  course ;  but  as  the  mouth  of  the  estuary  is  silted  up  for  most  of  the  year,  it 
becomes  a  foul  stagnant  open  cesspool,  which  is  washed  out  once  a  year  by  the  floods. 
Sir  C.  Trevelyan  describes  the  drainage  as  being  "  extremely  defective."    There  are,  he  5303. 
says,  plenty  of  drains,  in  one  sense  too  many,  for  they  are  offensive  in  the  extreme,  5306. 
because  there  are  no  means  of  propelling  the  offensive  matter  and  getting  rid  of  it. 
The  drainage  is  effected  by  open  drains  "  of  the  most  offensive  and  scandalous  descrip- 
"  tion."    There  are  no  means  of  flushing  them,  on  account  of  deficiency  of  water;  and  530.5. 
such  is  the  offensive  state  of  the  general  atmosphere  from  these  defects,  that  a  high  wall  5309. 
is  maintained  between  the  Government  House  grounds  and.  the  body  of  the  town,  in 
one  of  the  most  thickly  populated  portions  of  the  town,  expressly  for  the  purpose  of 
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Condition  &c  exclualing  the  noxious  smell  that  may  issue  from  the  drains,  thereby  excluding  the  sea 
ondition^  c.  |3reeze^  an(j  preventing  the  improvement  of  the  adjoining  part  of  the  town,  and  thus 
greatly  aggravating  the  evil. 

The  water  supply  for  domestic  use  is  likewise  "  extremely  deficient,"  and  it  has  become 
5315,  5308.  partially  deteriorated  by  offensive  matter  from  the  drains.  Sir  C.  Trevelyan  states  that 
the  introduction  of  a  pure  water  supply  is  an  extremely  popular  subject,  and  extremely 
desired  by  the  people  ;  and  that  it  is  a  matter  of  urgent  necessity,  on  the  commonest 
principles  of  duty,  to  provide  it.  He  further  states  that  the  health  of  European  troops 
must  be  more  or  less  affected  by  those  circumstances,  and  that  he  had  proposed  that  the 
health  of  the  European  population  of  Madras  should  be  improved  (not  by  building  a  wall 
of  separation  between  them  and  the  natives,  but)  by  powerfully  acting  on  the  conditions 
of  health  of  the  native  population  itself. 

As  to  Bombay,  the  evidence  contained  in  the  Station  Report  is  of  a  similar  character. 
The  population  is  between  400,000  and  600,000.  The  drainage  is  very  defective,  the 
native  houses  generally  in  a  filthy  condition,  with  much  ordure  within  their  precincts, 
which  has  been  accumulating  for  years.  Nuisance  is  experienced  in  the  town  barracks 
from  the  wind  blowing  over  the  densely-packed  houses,  and  also  in  Fort  George  from 
butchers'  shambles  and  public  necessaries  about  half  a  mile  distant.  Cholera  follows  its 
1221.  usual  law  of  propagation  in  Bombay  as  elsewhere.  Dr.  John  McLennan  states  that 
those  natives  living  in  the  lowest,  worst  ventilated,  and  dampest  part  of  the  island, 
particularly  in  such  places  on  the  shore,  suffer  most.  He  also  informs  us  that  cholera 
and  bad  fever  at  one  time  frequently  prevailed  in  the  European  crews  of  vessels  under- 
going repairs  in  the  dockyard,  a  close,  badly-ventilated  situation,  not  far  from  the 
opening  of  a  drain  running  into  the  harbour. 

Dr.  Haines  shows  that  in  1861,  the  16,200  deaths  *  among  the  population  of  Bombay 
were  chiefly  by  zymotic  diseases;  thus,  1,600  deaths  were  by  small-pox,  1,251  by 
cholera,  and  7,024  by  fever. 

After  calling  attention  to  the  insular  situation  of  Bombay,  its  invigorating  sea  breeze, 
excellent  water  supply,  and  the  abundance  of  open  space  for  recreation,  he  goes  on  to  add 
that  when  the  streets  are  widened,  when  the  water  supply  is  rendered  accessible  to  all,  and 
when  house  drainage,  and  an  effective  system  of  sewage  have  been  established,  "  there  is 
"  no  reason  why  Bombay  should  not  rank  among  the  very  healthiest  of  tropical  cities."  f 
Stational  ne  water  supply  at  Agra  is  bad,  and  cholera  has  been  fatal. 

Report.  Delhi  before  1857  "was  said  to  be  unhealthy.   Sir  Charles  Napier, %  however,  held  that  it 

might,  perhaps,  be  made  as  healthy  as  any  part  of  India.  "  In  most  parts  of  India,"  he 
says,  "  the  effects  of  man's  imprudence  are  attributed  to  climate  !  •  If  a  man  gets  drunk, 
"  the  sun  has  given  him  a  headache,  and  so  on.  Every  garden  at  Delhi,  if  not  kept 
"  clean,  becomes  a  morass  ;  weeds  flourish,  filth  runs  riot,  and  Delhi  is  unhealthy.  The 
"  result  is,  that  the  grandest  city  in  India  has  the  name  of  being  insalubrious,  though 
"  it  does  not  appear  to  have  any  natural  cause  to  produce  sickness  ;  no  natural  swamps 
"  which  would  require  vast  labour,  science,  and  sums  of  money  to  overcome.  Nothing 
"  evil,  in  short,  that  does  not  appear  to  be  of  man's  own  creation." 

The  natural  advantages  of  Bangalore  are  very  considerable ;  but  it  has  nevertheless 
afforded  a  high  sick  and  death  rate,  and  the  population,  civil  and  military,  have  suffered 
severely  from  dysentery  and  cholera.  During  the  period  included  in  the  return  from 
this  station  the  barracks  were  bad,  and  their  "  conservancy,"  in  the  opinion  of  Inspector 
Report  in  General  Macpherson,  worse.  The  natural  drainage  from  the  ridge  on  which  the  canton- 
2nd  Yol.  ment  rests  is  good  ;  but  as  it  is  not  properly  taken  advantage  of,  the  surface  filth  finds 
its  way  into  the  tank,  which,  during  the  dry  season,  supplies  the  dense  native  population 
with  water.  "  Every  obstacle,"  the  Commander-in-Chief  Sir  Patrick  Grant  adds,  in 
a  note,  "  has  been  thrown  in  the  way  of  procuring  a  copious  supply  of  pure  wholesome 
"  water,  but  it  is  hoped  they  are  now  (in  I860)  in  a  fair  way  of  being  overcome." 

Inspector  General  Macpherson  further  notices  that  the  native  population  of  Trichi- 
nopoly  exceeds  100,000;  that  the  streets  are  clean;  but  that  the  "environs  of  the 
"  military  cantonments  are  resorted  to  by  the  natives  for  the  purposes  of  nature,"  giving 
rise,  "  by  the  excessive  accumulation  of  surface  filth,  to  offensive  odours  injurious  to 
"  the  public  health." 

Evidence  of  a  similar  kind  might  be  adduced  with  regard  to  all  native  towns  near 
military  stations ;  but  this  brief  statement  of  the  sanitary  defects  existing  in  the  seats  of 


*  10,559  bodies  were  buried,  4,736  burnt,  and  905  exposed  to  carrion  birds, 
f  Fourth  Report  on  Deaths  in  Bombay,  by  Rob.  Haines,  M.B.,  p.  x. 
%  Sir  Charles  Napier,  Defects  of  Indian  Gov.,  p.  271. 


INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


government  of  the  three  presidencies  and  at  two  or  three  of  the  more  important  stations  Sanitary 

P  a*  •     .  n  '  ±.  t_  i  ••  Condition, &c. 

is  quite  sufficient  for  the  purpose  we  have  in  view.   

It  is  satisfactory  at  the  same  time  to  be  able  to  state  that  Bombay  has  recently  been 
provided  with  an  excellent  water  supply,  and  that  extensive  works  of  drainage  have  been 
undertaken  at  Calcutta. 

In  all  native  towns  there  is  some  system  of  cleansing  and  removing  nuisances  in  exist- 
ence ;  but  this,  though  indispensable  as  far  as  it  goes,  constitutes  only  a  small  part  of  the 
sanitary  improvement  required.  There  can  be  no  doubt  that  well-considered  measures 
of  water  supply,  drainage,  paving,  cleansing,  and  general  construction  in  these  towns 
would  be  attended  with  most  beneficial  results  to  the  health  of  troops  quartered  near 
them.  And  as  regards  the  native  population,  we  concur  in  opinion  with  Sir  C.  Trevelyan,  5307. 
who  says,  "  I  consider  that  not  only  the  preservation  of  life  and  health  is  concerned,  but 
"  the  strength  and  comfort  and  general  efficiency  of  the  population  are  involved  ;  they 
"  would  be  better  and  abler  men,  women,  and  children  for  all  the  purposes  of  life,  if 
"  the  average  standard  of  mental  and  bodily  vigour  were  improved  by  the  removal  of 
"  these  local  causes  of  a  low  state  of  health." 

Every  military  station  in  India  has  its  bazaars,  mostly  in  close  proximity  to  the 
European  lines.  They  consist  of  huts  or  houses  arranged  on  no  general  plan,  and  without 
any  regard  at  all  to  sanitary  conditions.  They  have  grown  up  anyhow,  and  have 
increased  with  the  bazaar  population,  which  always  bears  a  very  high  proportion  to  that 
of  the  European  troops  at  the  station  ;  e.g.,  Bangalore,  already  referred  to,  has  accom-  Stational 
modation  for  about  1,700  European  and  2,600  native  troops.  The  native  population  Reports, 
within  the  cantonment  is  124,000,  three-fourths  of  whom  live  in  the  bazaar  close  to  the  Passim' 
European  infantry  barrack.  There  has  hitherto  been  no  limit  to  the  proximity  by  which 
these  large  native  populations  may  approach  European  barracks,  nor  to  their  position 
as  regards  prevailing  winds.  There  are  no  regulations  as  to  the  general  arrangement 
of  the  houses,  the  width  or  direction  of  streets,  drainage,  or  water  supply.  The  habits 
of  the  natives  arc  such  that,  unless  they  are  closely  watched,  they  cover  the  whole  neigh- 
bouring surface  with  filth  ;  and  if  there  be  any  ravines  or  pits  in  the  neighbourhood 
they  convert  them  into  dangerous  nuisances.  There  are  generally  no  public  necessaries. 
There  are  often  open  cesspits  among  the  houses.  The  surface  drainage  sometimes  flows 
into  tanks,  from  which  the  water  supply  is  derived.  Surface  cleansing  and  removal  of 
nuisances  are  enforced  with  more  or  less  efficiency  by  the  bazaar  magistrates,  but,  in  the 
absence  of  both  paving  and  efficient  drainage,  it  is  impossible  to  effect  either  object 
satisfactorily. 

Sir  R.  Martin  describes  the  cleansing  and  drainage  of  bazaars  as  quite  deficient,  and  52.3. 
recommends  systematic  medical  police  arrangements  for  the  purpose. 

Deputy  Inspector-General  Stewart  states  that  the  natives  generally  retire  to  neigh-  645- 
bouring  ravines,  where  these  exist,  and  that  there  used  to  be,  generally  speaking,  no 
proper  police  to  maintain  cleanliness.  •  ■ 

Sir  Proby  Cautley  gives  the  following  account  of  the  bazaars  at  Cawnporc  : —  3906. 

';  To  give  the  Commissioners  an  idea  of  the  state  of  these  bazaars,  I  may  mention  that  the  natives 
build  their  huts  entirely  of  mud  dug  out  of  holes  as  near  as  possible  to  the  place  where  they  build. 
In  the  Cawnpore  bazaar  I  came  upon  ponds  full  of  black  mud  and  all  sorts  of  filth,  and  the  whole* 
place  was  utterly  unventilated,  which  was  a  very  remarkable  illustration  of  how  ill-health  was 
produced,  not  only  in  the  immediate  neighbourhood,  but  all  round  the  place." 

He  states  that  the  practice  of  pond-making,  as  a  receptacle  for  refuse  matter,  is  common  3907-8-9. 
to  every  town  bazaar  in  India.    They  dig  the  mud  for  the  huts  close  by,  and  do  not  fill 
in  the  hole  again.   This  hole  serves  to  receive  all  the  filth  of  the  town,  where  it  remains 
exposed  to  the  sun.   As  a  bazaar  becomes  more  populated  it  becomes  less  ventilated,  and 
in  time  a  very  serious  nuisance. 

The  Reports  from  the  Stations  confirm  these  general  statements  given  in  evidence, 
and  show  that  in  time  past  bazaars  have  been  neither  more  nor  less  than  native  towns  of 
the  worst  class,  which  have  grown  up  in  and  around  military  cantonments,  without  any 
suspicion  having  been  apparently  excited,  in  the  first  instance,  as  to  their  probable  influence 
on  the  health  of  the  troops. 

The  bazaar  police  is  more  efficient  in  some  stations  than  in  others,  so  that  all  bazaars 
do  not  present  the  same  defects  ;  and  the  regulations  arc  considered  to  be  very  good,  as      31 32. 
far  as  they  go,  provided  they  are  efficiently  carried  out. 

The  evidence  on  the  structure  and  arrangement  of  stations  shows  that  there  is  a  con- 
siderable difference  among  them  in  these  matters.    The  older  stations  are  all  more  or      13,  19. 
less  defective  in  many  most  important  points.    Sir  R.  Martin  describes  the  arrangements 
of  barracks  and  hospitals,  with  which  he  is  conversant,  as  very  deficient.     He  says  that 
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Sanitary  there  has  been  a  great  neglect  of  the  means  of  cleansing,  and  that  the  drainage  is  almost 
Condition, &<?.  universa]ly  insufficient  for  the  purposes  of  health. 

In  many  of  the  older  stations  the  buildings  are  so  placed  towards  each  other  that  the 
free  external  movement  of  the  air,  a  condition  essential  to  health  in  India,  is  obstructed  so 
as  to  render  the  air  positively  stagnant.  Sometimes  high  walls  surround  the  buildings 
so  closely  as  to  produce  the  same  result. 

This  class  of  defects,  though  existing  more  or  less  in  most  European  stations,  is  most 
common  in  native  lines,  where  the  huts  are  often  placed  as  close  together  as  they  can 
stand. 

In  new  stations,  such  as  those  in  the  Punjab,  at  Umballa  and  Poona,  there  is  more 
regularity  of  structure,  and  the  different  barrack  buildings  are  sometimes  arranged  en 
echelon  to  catch  the  prevailing  winds. 

But  the  older  stations  are  very  irregular,  as  e.  g.,  the  barracks  at  Madras,  which 
1065.  consist  of  closed  squares  of  buildings,  at  Cawnpore,  Dinapore,  &c,  where  the  buildings 
are  arranged  so  as  to  make  good  ventilation  impossible. 

In  fortified  stations  the  barracks  are  often  very  much  crowded  together,  and  some  of 
them  are  in  bomb-proofs,  hardly  fit  for  human  habitation  in  such  a  climate. 

Drainage  of  Stations. 

Drainage  of      All  the  stations  are  surface-drained  with  more  or  less  efficiency,  but  with  very  few 
Stations,     exceptions  this  is  the  only  form  of  drainage  which  exists  at  any  Indian  station.  The 
Stational      surface  drains  are  either  mere  cuts  in  the  ground,  or  they  are  formed  with  brick  or  some 
Reports.       other  material ;  and  are  led  to  an  outlet,  generally  a  cesspit,  a  ditch,  or  a  ravine  or  nullah, 
where  such  exists.    But  very  often  the  water  is  conveyed  only  to  a  certain  distance  from 

1698.      the  barrack,  and  left  to  provide  an  escape  for  itself.    The  whole  procedure  is  that 
usually  adopted  for  camps,  and  is  wholly  unsuitable  for  permanent  stations.  Colonel 

3105.      Greathed  states,  as  the  result  of  his  experience,  that  when  there  is  a  heavy  fall  of  rain, 
it  is  very  commonly  not  carried  off  as  well  as  it  might  be.    Even  this  surface  drainage  is 

3905.  executed  on  no  general  plan.  Sir  Proby  Cautley  states  that  one  reason  of  the  defective 
condition  of  the  surface  drainage  is  that  the  drainage  of  cantonments  is  generally  done 
in  detached  bits,  instead  of  being  carried  out  comprehensively.  He  states  that  the  want 
of  drainage  has  been  a  general  defect,  but  that  latterly  great  improvements  have  been 
effected ;  that  he  attaches  great  importance  to  a  proper  system,  and  that,  were  it  carried 
3912-17.  out,  he  is  of  opinion  that  such  places  as  Cawnpore,  Delhi,  Kurnal,  would  be  compara- 
tively free  of  disease.  The  annual  mortality  at  Cawnpore  has  been  as  high  as  91  in 
1,000,  chief! y  from  fever,  dysentery,  diarrhoea,  and  cholera  ;  which  Sir  Proby  Cautley 
states,  has  been  due  to  the  condition  of  the  station,  the  want  of  drainage,  and  the  filth 

3998       in  the  bazaar.    And  on  being  asked  whether  he  considers  Cawnpore  a  fair  illustration  of 
the  general  defects  of  drainage  in  India,  he  replies,  "  A  very  good  illustration,"  admitting 

2922.      at  the  same  time  that  it  is  perhaps  an  extreme  one.    Sir  John  Lawrence  considers  that 
drainage  has  not  been  cared  for  so  much  as  it  ought,  although  it  has  been  improved  con- 

1697.      ^iderably  of  late  years.    The  flushing  of  the  surface  drains  is  generally  left  to  periodical 
rains,  or  they  are  swept  out  by  the  native  establishment. 

The  abstract  of  stational  reports  gives  information  as  to  the  condition  of  the  drainage 
at  most  of  the  stations. 

So  far  as  we  can  learn  from  these  reports,  there  appears  to  be  no  method  of  conveying 
away  the  roof  water  from  buildings,  which  consequently  sinks  into  the  ground  where  it 
falls,  and  accumulates  moisture  close  to  the  foundations  of  both  barracks  and  hospitals. 
There  is  no  such  thing  as  subsoil  drainage  carried  out  at  any  station.  The  rain-fall 
no  doubt  partially  runs  away  by  the  surface  drains ;  but  the  great  bulk  of  it,  amounting 
to  many  feet  in  depth  during  each  rainy  season,  goes  to  saturate  the  subsoil  with  water. 
The  conclusion  of  the  rainy  season  is  generally  attended  with  a  great  increase  m  epidemic 
diseases.  And,  inasmuch  as  wet  or  damp  subsoils  are  well  ascertained  causes  of  this 
class  of  maladies,  even  in  cold  climates,  in  such  a  climate  as  India  the  neglect  of  subsoil 
drainage  within  the  area  of  stations  is  doubtless  one  great  cause  of  increased  sickness  and 
mortality.  Indeed  the  effect  of  undrained  subsoil  on  health  is  well  known  in  low-lying 
stations  throughout  India. 
3426-30.  The  floors  of  barracks  and  hospitals  are  often  damp  from  this  cause.  Dr.  James 
Bird  cites,  as  an  illustration,  the  case  of  Colaba,  which  was  not  sufficiently  drained ; 
the  barracks  were  extremely  unhealthy,  and  about  85  per  cent,  of  the  sickness  arose 
from  fevers.  The  floors  rested  on  the  ground,  and  water  could  be  found  within  three 
feet  of  the  surface.  Such  sites,  he  continues,  produce  a  large  amount  of  sickness,  and 
a  large  amount  of  mortality  generally. 

1672.         Major-General  Goodwyn  mentions  the  case  of  Berhampore,  in  which  the  barrack 
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square  was  pretty  well  drained ;  but  the  marshy  state  of  native  lines  and  of  the  parade  Drainage  of 
ground,  was  a  cause  of  unhealthiness.  _    " 

In  regard  to  Berhampore  also,  Dr.  George  Wallich  says,  "  There  is  one  part  of  it  so  5840. 
"  unhealthy  that  Europeans  will  not  live  in  it.  One  house  has  the  name  of '  Fever  Hall ;' 
"  and  as  certainly  as  any  one  goes  to  live  in  it,  he  takes  fever." 

The  reason  assigned  for  the  absence  of  any  but  surface  drainage  is  the  want  of  suffi-  1032. 
cient  fall  at  many  stations ;  but  if  there  be  not  fall  enough  to  enable  the  subsoil  to  free 
itself  of  moisture,  the  ground  is  certainly  unfit  for  occupation  by  troops,  unless  the 
water  were  pumped  up  and  removed  by  machinery.  All  stations  are  not  equally  deficient 
in  this  respect ;  there  must  be  many  with  fall  enough  for  every  purpose  towards  an 
available  outlet. 

There  is,  of  course,  no  drainage  for  conveying  away  any  of  the  fluid  refuse  of  stations.  St.ational 
In  the  majority  of  instances,  this  either  passes  off  by  the  surface  drains,  or  it  is  run  Reports, 
into  shallow  cesspits,  from  which  it  is  removed  by  hand,  and  carried  or  carted  away. 
Sometimes  the  fluid  refuse  is  passed  into  deep  cesspits,  at  no  great  distance  from  the 
barracks,  with  the  view  of  its  draining  into  the  subsoil  ;  the  water  from  the  subsoil 
being,  at  the  same  time,  the  source  which  supplies  the  wells. 

Neither  latrines  nor  urinals  are  drained.  For  all  the  purposes  to  which  drainage  is 
applied  in  this  country,  as  a  means  of  preserving  health,  it  is  unknown  in  India.  Our 
cities  and  towns,  as  well  as  our  home  stations,  have  been  or  are  being  drained,  because 
the  absence  of  drainage  is  well  known  to  be  fatal  to  health ;  while  in  the  hot  moist 
climate  of  India,  no  effectual  step  has  been  taken  as  yet  to  introduce  this  indispensable 
sanitary  improvement. 

The  present  surface  drainage  is  altogether  insufficient  for  conveying  away  fluid  refuse. 
The  drains  are  very  liable  to  fall  out  of  level,  and  to  accumulate  foul  water  at  points 
dangerous  to  health.  Were  they  ever  so  perfect  in  construction,  they  could  only 
remove  that  part  of  the  rain-fall  which  happened  to  flow  into  the  surface  drain  along  its 
line ;  but  this  would  leave  the  subsoil  charged  with  water  and  organic  matter  washed 
into  the  surface,  the  tendency  of  which  is  to  render  the  ground  more  unhealthy  (by  the 
generation  of  malaria)  than  it  wTould  otherwise  be,  and,  in  course  of  time,  to  make  it 
uninhabitable. 

The  evidence  given  before  us,  as  well  as  the  stational  reports,  when  carefully  con- 
sidered, all  go  to  prove  that  the  drainage  of  Indian  stations  on  a  well-digested  plan  to  suit 
local  circumstances,  is  a  work  of  urgent  necessity  for  improving  the  health  of  the  arm)7. 

Irrigation. 

Considerable  discussion  has  arisen  as  to  the  effect  on  health  produced  by  wTorks  of  Irrigation. 
irrigation  carried  on  in  the  vicinity  of  stations.  To  increase  the  productiveness  of  dry 
soils  the  waters  of  rivers  are  conducted  over  certain  parts  of  the  country  in  canals,  large 
enough  for  inland  navigation,  and  the  supply  is  let  to  cultivators,  who  are  permitted 
to  draw  and  apply  it  in  their  own  way.  In  some  places  water  for  irrigation  is  collected 
in  reservoirs.  The  land  itself  being  undrained,  can  only  take  a  certain  definite  quantity 
of  water  without  producing  malaria ;  but  the  natives  give  little  consideration  io  this, 
and  they  flood  the  surface.  The  influence  on  health  of  this  method  of  irrigation  has 
varied  in  different  districts  of  India.  In  the  Madras  Presidency,  both  Major- Gen  era! 
Cotton  and  Deputy  Inspector-General  Maclean,  state  that  no  injury  to  health  has  been  2044,  2320. 
observed  even  among  Europeans.  In  the  Bengal  Presidency,  careless  application  of 
water  is  attended  by  prevalence  of  periodic  fevers  and  spleen  disease,  which  has  led  to 
the  prohibition  of  irrigation  within  a  considerable  distance  of  military  stations, — five 
miles,  as  regards  rice  cultivation.  A  committee  was  appointed  to  examine  into  the  3971. 
alleged  unhealthiness  of  the  process.  They  found  that  whenever  the  soil  was  of  very 
tenacious  character,  and  too  much  water  used  and  allowed  to  stagnate,  disease  showed 
itself.  There  is  no  evidence  in  any  of  the  Stational  lleports  of  the  production  of  fever 
by  land  under  irrigation ;  and  so  far  as  concerns  the  native  population,  the  advantages  of 
a  water-supply  for  agricultural  purposes  are  so  very  great  and  so  intimately  connected 
with  their  well-being,  that  the  question  which  arises  is,  not  whether  the  irrigation  should 
be  discontinued,  but  how  it  can  be  continued  without  injury  to  health.  3967-3992. 

In  Southern  India  it  appears  to  produce  less  injury  than  in  Northern  India,  but 
wherever  water  for  irrigation  is  applied  in  any  quantity,  subsoil  drainage  is  indispensable 
both  for  health  and  productiveness,  and  ought  always  to  accompany  works  of  irrigation. 

Water-supply. 

The  water-supply  of  stations,  as  well  as  of  towns,  is  derived  from  three  sources, —  Water- 

tanks,  wells,  and  rivers.  supplt. 

f  2 


xliv 


REPORT  OF  THE  COMMISSIONERS  APPOINTED  TO  INQUIRE 


Water-         In  low  flat  districts,  and  in  deltas,  tanks  are  chiefly  relied  on.    The  supply  at  up- 
sdpply.      country  stations  is  mainly  derived  from  wells  of  from  20  to  30  feet,  or  more,  in  depth. 
Stational  River-water  is  used  where  a  river  happens  to  be  the  most  abundant  and  accessible  source. 

Reports.  The  universal  method  of  distributing-  the  water  is  as  follows: — It  is  drawn  from  the  tank 
or  well  by  dipping  skins  or  other  convenient  vessels,  and  it  is  carried  by  water-carriers 
(bheesties)  from  its  source  to  the  barrack,  and  there  emptied  into  such  receptacles  con- 
nected with  cook-houses,  ablution  rooms,  &c.  as  may  have  been  provided  for  its  reception. 

At  some  of  the  larger  stations  the  water  is  conveyed  by  bullocks.  For  drinking 
purposes  an  ordinary  wooden  barrel  or  jar  is  provided  ;  the  water  is  poured  from  the 
water-skin  into  it,  and  the  water  is  drawn  from  the  barrel  by  dipping. 

It  will  be  seen  that  the  entire  method  of  supply  for  permanent  stations  is  the  same  as 
that  usually  adopted  for  armies  in  the  field. 

However  requisite  it  may  be  to  adopt  it  under  the  pressure  of  necessity,  it  is  obviously 
unsafe  to  trust  to  such  a  method  of  supplying  troops  with  one  of  the  prime  necessaries  of 
life  at  all  other  times. 

Somewhat  similar  methods  have  always  been  in  use  among  uncivilized  or  imperfectly 
civilized  populations.  But  in  proportion  as  civilization  has  advanced,  such  rude  and 
unsafe  expedients  have  been  relinquished ;  and  greater  attention  is  now  paid  both  to  the 
source  from  which  water  is  derived  and  to  the  method  by  which  it  is  distributed  for  use, 
especially  in  towns. 

A  considerable  amount  of  useful  and  valuable  evidence  has  been  laid  before  us  on  this 
most  important  subject  by  distinguished  chemists,  two  of  whom  are  officers  of  health  in 
the  metropolis,  and  specially  conversant  with  the  whole  subject.  One  of  these  gentlemen, 
Dr.  R.  D.  Thomson,  who  has  visited  India,  describes  the  state  of  the  Indian  tanks  as 
4754,  4796.  "  quite  shocking."  He  states  that  he  would  certainly  not  be  satisfied  if  the  population  of 
his  district  (Marylebone)  had  no  better  water  sources  than  those  at  the  command  of  the 
Indian  army,  that,  indeed,  he  would  consider  them  very  dangerous,  and  that  he  would 
4798.  expect  a  "  very  much  higher  "  rate  of  mortality  in  the  parish  if  the  water-supply  were  of  a 
similar  kind. 

Dr.  Lethcby,  Officer  of  Health  to  the  City  of  London,  gives  evidence  to  the  same 
general  effect.    He  is  asked  : — 

"4071.  Supposing  in  an  epidemic  country  you  have  superficial  wells  dug  in  a  soil  containing  a 
large  quantity  of  organic  matter,  and  suppose  the  mode  of  drawing  that  water  is  by  throwing  buckets 
into  the  well,  drawing  the  water  up.  spilling  part  of  it  upon  the  surface,  part  of  the  water  being 
washed  into  the  well  again,  and  suppose  that  the  water  so  drawn  up  is  carried  in  skins,  and  distri- 
buted to  the  consumers,  what  do  you  think  is  likely  to  be  the  sanitary  result  of  such  a  proceeding? — 
That  I  could  hardly  speak  to,  except  from  an  examination  of  the  water,  but  I  should  say  the  mode  of 
distribution  is  very  objectionable,  and  is  likely  to  give  the  water  organic  impurities,  and  to  make  it, 
indeed,  worse  than  it  originally  was.  The  soaking  of  the  water  from  the  soil  back  again  into  the 
well,  and  the  redistribution  of  it  in  skins,  must  be  a  means  whereby  an  additional  impurity  must  be 
given  to  the  water  independently  of  that  which  was  in  it  before. 

"  4G72.  So  that  in  a  country  where  epidemic  diseases  prevail  you  would  object,  in  a  sanitary  point 
of  view,  to  that  mode  of  distribution  ? — Yes,  I  should  object  to  that." 

In  examining  the  objections  against  the  present  system  of  water-supply  more  in  detail, 
it  appears,  that,  with  very  few  exceptions,  the  water  from  no  source  in  India  has  been 
submitted  to  chemical  analysis.  In  the  exceptional  cases  given  in  the  reports  from  the 
stations,  the  results  of  analj-sis,  so  far  as  they  go,  are  by  no  means  satisfactory  as  regards 
the  purity  of  the  supply. 

At  certain  up-country  stations,  the  well  wTater  contains  a  large  amount  of  salts ;  and  a 
5717.      similar  excess  of  saline  matter  is  observed  in  tanks,  rivers,  &c,  during  dry  weather. 

There  is  every  reason  to  believe  also  that  many  water  sources  contain  a  large  amount 
of  organic  matters,  animal  and  vegetable ;  but  in  scarcely  an  instance  is  there  any  quali- 
tative analysis  given.  The  quantitative  analysis  of  water  from  the  wells  and  tank  at 
Stational  Secunderabad,  however,  gives  results  of  an  extraordinary  character.  This  station  (which 
Report.  has  suffered  so  severely  from  bowel  diseases)  is  supplied  with  water  from  six  sources, 
containing  from  10  grains  up  to  38,  44,  and  in  one  instance  HQ  grains  of  solid  matter 
per  gallon ;  and  of  this  amount  it  appears  that  organic  matter  of  some  kind  or  other 
exists  to  the  extent  of  from  above  2i  grains  to  8,  11,  and  apparently,  in  one  instance,  up 
to  30  grains  per  gallon. 

For  all  practical  purposes,  as  regards  the  health  of  troops,  the  composition  of  the 
various  water  sources  in  stations  may  be  said  to  be  either  unknown  or  too  imperfectly 
Vide  Miss     known  to  be  of  any  real  use. 

Nightin-  All  We  can  gather  from  the  evidence  and  the  stational  returns,  is  that  some  waters 
gale's  Ob-  considered  ffood,  some  tolerablv  good,  and  some  not  so  good. 

servations,  °  °  " 
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But  in  the  selection  of  sources,  it  seems  not  to  have  been  considered  necessary  to  Water- 
make  an}r  special  inquiry  on  the  subject.   ' 

In  some  exceptional  cases  the  water-supply  is  stated  to  be  peculiarly  defective  as  to  586= 
its  purity,  and  "  some  very  good  wells  become  dangerous  from  disuse."  589- 

Again,  it  is  the  result  of  universal  experience  that  shallow  wells,  such  as  those  used 
in  India,  which  receive  their  water  from  the  rain-fall  draining  through  a  soil  highly 
charged  with  organic  matter,  always  contain  a  considerable  amount  of  that  matter  in 
solution.    In  ground  at  a  distance  from  human  dwellings  the  organic  matter  will  be  4,578. 
chiefly  of  vegetable  origin.    But  wherever  there  is  a  population  on  the  surface,  with 
neglect  of  ordinary  sanitary  precautions  as  to  surface  cleansing,  drainage,  and  especially 
cesspits  or  other  nuisances,  the  chances  are  that  the  wells  will  contain  a  considerable  4589. 
amount  of  animalized  matter.    Vegetable  impurities  in  water  rarely  manifest  their 
presence  either  by  taste  or  smell.    In  some  most  fatal  instances  the  presence  of  decom-  4,582. 
posing  animal  matter  in  wells  has  rendered  the  water  containing  it  apparently  more  4593  4003 
agreeable  to  the  taste. 

The  extent  to  which  these  impurities  prevail  in  shallow  wells  is  much  greater  than  the 
public  is  at  all  aware  of.  Dr.  Thomson  has  given  the  constituents  of  44  wells  or  street  4725. 
pumps  in  the  parish  of  St.  Marylebone  (having  a  depth  of  from  12  to  20  ft.)  containing 
from  42  grains  to  133  grains  of  solid  impurity  per  gallon,  the  organic  matter  varying 
from  about  5  to  33  grains  per  gallon.  All  of  these  waters  are  unfit  for  use.  Dr.  Letheby  4-589. 
says,  in  regard  to  these  and  other  similar  wells,  "there  is  no  shallow  well  at  all  in 
"  London  which  contains  pure  water."  As  already  stated,  the  cause  of  this  impurity  is 
to  be  sought  for  in  the  existence  of  organic  matter  in  the  soil. 

An  example  of  this  in  India  is  given  by  Colonel  G.  Campbell,  in  which  certain  406O. 
wells  at  Lucknow  became  contaminated  on  account  of  a  number  of  elephants  having 
been  buried  near  them.  The  recognized  impurity  of  the  water  in  this  case  led  to  its 
disuse.  But  generally,  as  stated  by  Dr.  Letheby,  these  impure  shallow  well  waters  look  4582. 
clear,  fresh,  and  rather  inviting,  because  of  the  presence  of  carbonic  acid,  which  gives 
them  a  sparkling  quality,  and  because  of  their  temperature  and  their  slightly  saline  taste 
caused  by  the  presence  of  nitrates  produced  during  the  process  of  decomposition  of 
animal  matter. 

Dr.  James  Bird  states  that  the  waters  of  Bombay,  drawn  from  wells,  contain  a  con-  3435. 
siderabie  amount  of  organic  matter. 

The  water  of  open  tanks  is  exposed  to  similar  sources  of  impurity.  They  are  dug  in 
soils  which  have  been  for  ages  covered  by  a  rich  vegetation.  They  receive  the  drainage 
of  the  whole  of  the  surrounding  area,  and  during  heavy  falls  of  rain,  whatever  impurities 
there  may  be  on  the  surface  are  washed  into  the  tank,  which  is  in  fact  the  drainage 
outlet.  * 

Some  of  the  tanks  are  lined  with  stone,  others  are  banked  with  more  or  less  care, 
and  kept  free  of  vegetation.  Some  of  them  resemble  ordinary  horse-ponds  ;  in  some 
instances  covered  with  a  minute  vegetation  which,  it  is  considered,  rather  improves 
the  quality  of  the  water,  by  assimilating  its  dead  organic  matter.  It  is  the  custom 
to  set  apart  tanks  for  bathing  and  washing,  and  tanks  for  supplying  water  for  domestic 
use,  cooking  and  drinking.  There  is  a  tacit  understanding  that  tanks  of  the  latter  class 
shall  not  be  used  for  the  former  purposes,  and  sometimes  they  are  guarded.  Notwith- 
standing these  precautions,  the  evidence  -shows  that  a  large  amount  of  organic  matter 
finds  its  way  into  them. 

The  tanks  used  by  Europeans  are  generally  safer  in  this  respect  than  those  used  by 
natives,  but  still  their  purity  depends  to  a  very  great  extent  on  the  state  of  the 
surrounding  surface,  and  the  water  is  all  more  or  less  stagnant.  Sometimes  the  same 
tanks  are  used  by  European  and  native  troops.  The  use  of  stagnant  water  has  by 
itself  been  known  to  occasion  ague  ;  but  besides  this  the  Indian  tanks  are,  many  of  them, 
exposed  to  pollution  from  filth,  on  account  of  the  dirty  habits  of  the  natives,  described 
in  the  evidence  of  Dr.  G.  C.  Wallich,  as  follows  : — 

"  5855.  Independently  of  that,  the  habits  of  the  natives,  who  defecate  all  over  the  surface  of 
the  country,  must  necessarily  cause  the  water  in  the  tanks  to  become  impure  ? — Yes,  it  is  so  ;  in 
point  of  fact  the  natives  have  no  idea  of  taking  sanitary  precautions.  For  instance,  a  man  will  eat 
and  drink  and  perform  his  evacuations  actually  on  the  very  same  foot  of  water,  standing  in  it,  or 
close  to  it ;  he  has  no  idea  of  impurity  as  long  as  it  happens  to  be  Ganges  water. 

"  5856.  The  European  troops  and  also  the  native  troops  drink  the  water  from  these  tanks  ? — 
Yes;  there  is  nothing  else  for  them,  and  the  same  causes  will  operate  with  Europeans  in  an 
increased  degree." 

After  describing  the  same  native  habits,  Dr.  Mouat  states  that  a  heavy  shower  of  5788, 
rain  washes  down  all  soluble  matter,  through  the  natural  percolation  of  the  soil,  and  it 
must  find  its  way  into  the  tanks. 
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Watek-  Speaking  of  the  tanks  used  by  the  natives,  Dr.  Falconer  says,  that  the  purity  of  the 
water  in  them  will  depend  upon  the  washing  in  of  the  surface,  and  upon  the  nature  of 
5402-  that  surface.  If  decayed  vegetable  matter  or  animal  excreta  were  thrown  out  on  the 
surface,  and  the  rain  drainage  took  that  direction,  the  water  in  the  tank  would  become 
tainted  and  unwholesome. 

Taking  into  consideration  the  habits  of  the  natives,  and  the  general  state  of  the  surface 
near  stations  and  towns,  it  must  be  evident  that  considerable  danger  to  health  must 
arise  from  the  use  of  tank  water. 

Such  a  source  of  supply  is  not  made  use  of  for  any  military  station  at  home,  or 
indeed  for  any  domestic  purpose.  Such  water,  even  in  this  climate,  is  considered  bad 
and  dangerous,  and  in  such  a  climate  as  that  of  India  it  is  more  so  than  at  home. 

We  next  come  to  consider  the  probable  effect  of  this  condition  of  the  water-supply 
upon  the  health  of  the  troops ;  and  in  doing  so  we  shall  have  to  be  guided  to  a  large 
4564.  extent  by  the  experience  obtained  in  sanitary  inquiries  at  home.  Dr.  Letheby  says  on 
this  subject : — 

"  I  think  I  may  say  that  not  only  myself  but  all  the  officers  of  health  of  the  metropolis  are  of 
opinion  that  bad  water  is  a  frequent  cause  of  disease. 

"  4565.  And  that  it  aggravates  some  of  the  diseases  ? — Yes,  there  is  no  doubt  of  that. 

"  4566.  Do  you  mean  that  impure  water  itself  produces  disease,  or  merely  that  it  predisposes  to 
disease  ? — It  does  both.  I  believe,  in  the  first  place,  when  there  is  a  natural  tendency  to  disease, 
the  condition  into  which  the  water  will  bring  the  alimentary  canal  will  tend  to  establish  that 
disease,  or  set  it  on  foot ;  and  that  decomposing  organic  matter,  in  certain  conditions  of  decay,  in 
the  alimentary  canal  is  sufficient,  without  any  other  agency  whatever,  to  cause  disease. 

"  4567.  So  that  next  to  impure  air  you  would  rank  it  as  one  of  the  most  powerful  causes  of 
disease  ? — I  am  disposed  to  think  it  is  before  impure  air,  as  being  one  of  the  most  powerful  causes  of 
disease." 

This  evidence  gives  the  experience  up  to  the  present  time. 

During  all  great  epidemics  popular  opinion  has  pointed  out  the  state  of  the  water  as 
one  of  the  chief  causes  of  pestilence,  and  modern  experience  has  confirmed  this  by  minute 
statistical  inquiry.    The  diseases  to  which  bad  water  peculiarly  predisposes  are  mainly 
epidemic  diseases,  affecting  the  intestinal  canal,  such  as  cholera,  diarrhoea,  and  dysentery. 
4673.  To  the  use  of  impure  water  have  also  been  traced  fevers  of  the  intermittent  type. 

The  evidence  on  these  points  is  conclusive,  and  extends  not  only  to  well  water  but 
also  to  impure  river  water.    During  the  cholera  epidemic  of  1848-9  several  instances 
occurred  in  which  nearly  every  person  using  water  from  particular  wells  was  affected 
with  diarrhoea  or  cholera,  and  of  the  cholera  cases  nearly  all  died.* 
4598.  During  the  epidemic  of  1854,  of  73  persons  who  died  of  cholera  in  a  certain  street  in 

the  metropolis,  61  had  drunk  water  from  a  pump,  polluted  by  sewage,  while  the  people 
4774.      who  did  not  use  the  water  were  not  so  severely  visited.    A  vessel  of  this  water  was  sent 
4771.      to  a  lady  at  Hampstead,  and  she  was  attacked  and  died  of  cholera.    The  water,  on 
being  analysed,  wTas  found  to  contain  92  grains  of  solid  matter  in  the  gallon,  of  which 
7*8  grains  were  organic  matter.    During  the  same  epidemic  the  population  of  South- 
wark  and  Lambeth  suffered  severely  from  cholera,  which  was  attributed  to  the  state  of 
the  water-supply.    The  affected  district  was  supplied  by  two  companies,  one  of  which 
gave  a  comparatively  pure  water,  and  the  other  a  very  impure  one,  containing  sewage 
4787.      matter  from  the  Thames.    The  deaths  from  cholera  in  the  houses  supplied  by  the  purer 
water  were  in  the  ratio  of  37  in  10,000,  while  the  ratio  among  those  supplied  with  the 
impure  water  was  130  in  10,000.    This  special  case  was  the  subject  of  elaborate  statis- 
tical inquiries  made  by  the  Registrar-General's  department.    Referring  to  these  facts, 
Dr.  Thomson  says  : — "  Therefore  I  conclude  that  there  were  destroyed  by  the  Southward 
"  and  Vauxhall  Company  (whose  water  at  the  time  was  impure)  2,500  persons." 
4569.  In  the  same  manner  as  the  mortality  from  cholera  has  been  diminished  by  the  use  of 

pare  water  has  the  mortality  from  dysentery  also  diminished. 

In  applying  this  experience  to  India  it  is  necessary  to  point  out  that  the  diseases 
which  our  home  experience  has  proved  to  be  so  strikingly  under  the  influence  of  the 
quality  of  the  water  are  the  same  diseases  which  bring  so  much  loss  and  inefficiency 
in  the  Indian  army.  This  fact  would  of  itself  lead  to  a  strong  suspicion  that  the  water 
is  impure.  But  it  must  also  be  borne  in  mind  that  the  troops  drink  a  large  quantity  of 
water,  especially  during  the  hot  season,  and  that  bowel  diseases  are  generally  most 
prevalent  and  fatal  in  the  hot  dry  weather  when  the  water  supply  is  diminishing  and 
becoming  daily  more  impure  from  evaporation  and  want  of  rain.  Sir  John  Lawrence, 
in  his  evidence,  states  : — 
3013.  "In  India  one  great  point  upon  which  good  health  depends  is  the  water  ;  our  people  very  seldom 

look  to  the  water,  but  the  natives  always  look  to  the  water  in  choosing  a  locality. 

*  Report  on  Cholera.  General  Board  of  Health. 
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"  3014.  I  believe  that  the  troops  drink  an  immense  quantity  of  water  mixed  or  unmixed  ?— . Yes. 

"  301  5.  Therefore  it  is  important  that  the  water  should  be  of  good  quality  ? — Yes ;  I  thir.k  that 
there  is  very  great  scope  for  improvement  in  the  selection  of  sites  in  that  way. 

"  3016.  In  England  we  find  that  the  water  has  a  great  deal  to  do  with  the  mortality  in  cholera  ? — 
Yes  ;  I  have  seen  positions  which  were  considered  unexceptionably  good  by  Englishmen,  but  if  you 
asked  the  natives  about  one  of  them,  they  would  say  that  it  was  very  bad  on  account  of  the  bad 
quality  of  the  water." 

In  a  district  where  there  is  a  strong  predisposition  to  bowel  diseases,  whenever  even 
the  inorganic  saline  impurities  in  the  water  exceed  a  certain  amount,  there  is  danger  to 
health.  The  production  of  diarrhoea  by  such  waters  even  in  Europe  is  perfectly  well 
known,  especially  at  certain  seasons ;  and  the  same  fact  has  been  observed  in  India. 
Dr.  Mouat  has  no  doubt  that  in  a  marshy  district,  impure  water  has  a  tendency  to 
produce  diarrhoea,  especially  when,  in  a  very  dry  season,  the  wells,  and  even  the  tank 
water,  are  more  or  less  loaded  with  salts ;  diarrhoea  is  very  rife  in  those  cases,  and  the 
same  thing  occurs  from  water  that  is  drunk  from  tidal  rivers ;  for  even  in  the  hot  season, 
when  the  tides  are  very  low,  the  water  is  to  a  certain  extent  brackish.  He  states  that  he 
accompanied  a  detachment  of  sailors  to  Assam  during  the  mutiny,  and  the  water  was  all 
taken  in  alongside  from  the  river  :  a  most  frightful  outbreak  of  cholera  occurred  within 
24  hours  after  embarkation,  and  the  men  traced  it  to  the  water  distinctly. 

Dr.  Wallich  states  that  there  is  a  great  quantity  of  impurities  in  tanks,  that  the  water 
is  "  completely  "  "  charged  with  organic  matter,"  and  that  the  animal  organic  matter  (in 
the  tanks)  is  certainly  a  cause  of  fevers,  dysentery,  and  cholera.  But  we  cannot  ascertain 
that  there  has  been  any  attempt  to  estimate  the  nature  and  amount  of  the  impurities,  or 
their  probable  influence  upon  the  health  of  the  army. 

It  is  known  that  water  from  marshy  districts  in  this  country  contains  from  four  to  five 
grains  per  gallon  of  vegetable  matter,  and  that  it  would  be  considered  injurious  to  health 
to  use  such  water. 

As  regards  putrescent  animalized  matter,  Dr.  Thomson  states  that  he  would  consider 
the  presence  of  "  any  quantity  objectionable  "  in  a  country  like  India,  where  bowel  disease 
prevails. 

Dr.  Angus  Smith  states  that,  while  three  grains  of  peaty  matter  could  hardly  be 
considered  bad  in  a  sanitary  point  of  view,  half  a  grain  of  putrefying  matter  "  might  be 
intolerable,"  and  that  water  containing  from  five  to  six  or  ten  grains  of  organic  matter  per 
gallon  could  not,  he  believes,  be  drunk,  and  could  not  be  used  at  all. 

The  rude  and  imperfect  method  of  distribution  in  use  has  already  been  adverted  to  as 
an  additional  source  of  impurity,  which  would  not  be  submitted  to  at  any  home  station. 

Dr.  Sutherland,  in  reviewing  the  whole  question  in  its  reference  to  barracks,  saj^s,  "  We 
"  should  certainly  recommend  for  our  home  stations  the  abolition  of  the  entire  mode  of 
"  supply  of  water  mostly  used  at  the  Indian  stations,  both  as  regards  the  source  and  the 
"  mode  of  collection  and  distribution."  "  There  has,"  he  says,  "  been  no  application 
"  apparently  of  any  modern  improvement,  as  regards  either  the  examination  of  water 
"  sources  or  the  means  of  collecting  or  distributing  water  for  use  for  stations,  bazaars, 
"  or  towns."  He  says  that  "  the  present  condition  of  the  water-supply  is  one  of  the 
"  cardinal  defects  in  the  sanitary  arrangements  of  India,  and  that  it  is  unquestionably  a 
"  predisposing  cause  of  disease,  especially  during  the  prevailing  seasons  of  cholera,  fever, 
"  dysentery,  and  other  zymotic  diseases." 

The  evidence  before  us  goes  to  show  the  necessity  of  making  a  very  careful  chemical 
investigation  of  all  the  existing  water  sources  at  the  stations,  with  the  view  of  improving 
them,  either  by  adoption  of  precautionary  measures  for  diminishing  the  risk  of  pollution, 
or  by  selecting  a  purer  supply.  Any  water  sources  which  are  found  to  be  irremediably 
impure  should  be  at  once  rejected.  The  purest  water  is  that  which  is  obtained  from 
primary  rocks,  such  as  granite,  mica  slate,  and  clay  slate,  or  such  as  is  obtained  from 
pastoral  districts.  Next  in  order  of  purity,  but  by  no  means  so  pure,  is  the  water  from 
agricultural  districts,  represented  by  rivers. 

Deep  wells  afford  good  water,  if  care  be  taken  to  protect  them  from  surface  impurities, 
whether  percolating  through  the  soil  or  finding  an  entrance  by  the  well's  mouth.  The 
water  of  shallow  wells,  as  already  stated,  ought  always  to  be  avoided. 

It  is  highly  probable  that  a  careful  chemical  inquiry  would  prove  the  majority  of  tank 
waters  unfit  for  use. 

In  conducting  these  inquiries,  the  same  method  should  be  adopted  as  is  followed  in 
this  country  in  supplying  towns  with  water.  The  degree  of  hardness,  by  Clark's  test, 
should  be  ascertained  ;  next,  the  quantities  of  organic  and  inorganic  constituents  per 
gallon,  their  precise  nature,  and  the  amount  of  each. 
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Water-         As  illustrations  of  the  beneficial  results  of  this  method  of  procedure,  it  may  be  stated, 
shpvly.      t^at  t|ie  jmpUre  water  sources  of  the  metropolis  were  abandoned  and  better  water 
provided,  with  marked  improvement  in  the  health  of  the  population  ;  that  a  proposal  to 
4742-      supply  the  city  of  Glasgow  with  well  water  was  rejected  after  chemical  analysis,  and  at  a 
4745.      great  expense,  the  people  obtained  a  supply,  the  total  impurities  in  which  amount  to  2*35 
grains  per  gallon,  of  which  only  0*605  grains  consist  of  organic  matter.    If  the  chemical 
constitution  of  this  water  be  compared  with  that  of  the  supply  of  Secunderabad,  already 
mentioned,  a  clear  idea  will  be  obtained  of  the  great  importance  of  chemical  inquiry  on 
such  subjects. 

It  may  be  useful  to  state  briefly  the  nature  of  the  improved  water  sources,  together 
with  the  methods  of  distribution  which  have  been  adopted  of  late  years  in  this  country. 
The  purest  waters  are  those  derived  from  mountain  springs  or  streams,  collected  and 
stored  either  in  large  artificial  reservoirs  in  upland  valleys,  such,  for  example,  as  those 
for  Manchester  and  Liverpool,  or  in  natural  mountain  lakes,  such  as  Loch  Katrine,  from 
which  Glasgow  derives  its  water.  We  have  already  noticed  the  small  amount  of  impurity 
in  the  Glasgow  water.  Manchester  water  obtained  from  a  hilly  district  contains  3 '33 
grains  of  impurity  per  gallon,  of  which  *680  grains  is  organic,  chiefly  peat.  It  is  found 
highly  advantageous  in  these  cases  to  bring  the  water  a  distance  of  30  or  40  miles  in 
iron  pipes ;  and  as  the  reservoirs  are  at  a  considerable  elevation,  the  water  is  discharged 
by  head  pressure,  and  can  be  delivered  by  gravitation  all  over  the  towns  for  which  it  is 
intended.  This,  though  in  the  first  instance  a  costly  method,  is  the  best  and  cheapest  in 
the  end,  because  it  ensures  a  constant  supply  of  pure  water,  and  delivers  it  without  the 
cost  of  machinery. 

In  many  parts  of  the  country  such  advantages  cannot  be  obtained  ;  and  in  these  cases 
wells  are  dug  to  a  great  depth,  until  water-bearing  strata  arc  reached  affording  water  of 
sufficient  purity.  Engine  power  is  provided  to  raise  the  water  into  iron  tanks  elevated 
to  a  sufficient  height  above  the  ground  to  enable  the  town  to  be  supplied  by  gravitation 
from  the  tank. 

In  other  instances,  such  as  the  metropolis,  water  is  derived  from  rivers,  and  distributed 
in  a  similar  manner  ;  but  its  purity  cannot  be  so  much  depended  upon.  But  even  the 
metropolitan  waters  are  pure  when  compared  with  those  Indian  waters,  of  which  we  have 
an  analysis.  The  total  impurities  in  waters  supplied  by  the  Thames  companies  may  be 
taken  at  about  '20  grains  per  gallon,  of  which  from  1  •  24  to  1  '  76  grains  consist  of  organic 
matter.    Water  supplied  by  other  London  companies  contains  a  little  more  impurity. 

As  regards  analysis,  it  is  considered  necessary  not  only  to  ascertain  the  comparative 
purity  of  a  water  source  at  the  time  of  its  selection,  but  periodical  analyses  are  made 
from  time  to  time,  to  see  that  no  casual  impurity  has  obtained  admission. 

In  all  the  improved  supplies  the  water  is  delivered  from  pipes  to  the  consumers  ;  a 
method  of  distribution  which  experience  has  shown  to  be  absolutely  necessary  for 
health  and  cleanliness. 

Purity,  abundance,  and  facility  of  use  are  the  three  principles  which  require  to  be  kept 
in  view  ;  and  they  are,  if  possible,  of  far  more  importance  in  India  than  at  home. 

It  may  not  always  be  possible  at  the  Indian  stations  to  obtain  purer  sources  of  supply  ; 
but  there  can  be  always  at  hand  the  means  of  reducing  the  impurities  to  a  minimum  ; 
filtration  can  be  adopted  everywhere,  on  any  required  scale,  and  the  water  obtained  free 
of  suspended  impurities. 

Of  late  years  scientific  methods  have  been  applied  even  to  the  removal  of  organic 
4622-9.     matter  held  in  solution  by  the  water.    A  filter  composed  of  bone-charcoal,  with  peroxide 
of  iron,  is  found  to  oxidise  organic  impurities,  so  that  the  water  passes  through  without 
any  perceptible  remainder. 

It  might  possibly  be  practicable  to  obtain  water  for  certain  stations  by  having  collecting 
reservoirs  in  hilly  districts  from  which  water  might  be  laid  on  after  careful  filtration. 

Whatever  be  the  source,  the  water  should  be  laid  on  to  every  barrack  and  hospital 
directly  by  gravitation,  or,  if  local  circumstances  prevent  this  from  being  done,  the 
water  should  be  raised  by  mechanical  power,  and  stored  in  tanks  at  a  sufficient  elevation 
to  enable  it  to  be  distributed  by  gravitation.  Any  way  the  present  method  of  drawing 
and  distributing  by  hand  labour  should  be  discontinued  for  all  fixed  stations,  with  the 
least  possible  delay.  As  the  rain-fall  in  India  is  irregularly  distributed  over  the  year, 
special  arrangements  are  required  for  collecting  and  storing  it  up  in  the  rainy  season, 
or  for  recovering  it  from  the  earth  and  purifying  it. 

An  abundant  supply  of  pure  cool  water  for  drinking  purposes  is  an  essential  requisite 
for  all  barracks.  Nothing  hitherto  has  been  done  in  this  direction ;  and  we  strongly 
recommend  that  drinking  fountains  be  provided  at  all  necessary  points,  both  in  the 
barracks  and  over  the  stations  generally. 
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Construction  of  Barracks. 

With  few  exceptions,  the  barracks  in  India  are  constructed  on  one  general  model,  Co^^t? 

varying  in  detail,  especially  in  the  dimensions  of  the  rooms  and  in  the  number  of  men  '  

they  are  intended  to  accommodate.  As  already  stated,  in  some  of  the  older  forts  the 
barracks  are  casemated,  or  built  in  more  than  one  floor ;  but  in  the  other  stations,  the 
model  is  that  of  a  hut  with  doors  on  opposite  sides,  which  are  protected  by  verandahs. 
In  the  more  recent  barracks,  the  detail  has  been  varied  by  carrying  the  centre  of  the 
hut  to  some  height  above  the  sides,  like  a  gothic  church  ;  the  elevated  part  being  sup- 
ported on  arches  dividing  the  room  into  a  centre  and  two  side  aisles,  with  verandahs 
outside.  The  beds  are  generally  arranged  along  the  side  walls,  two  and  two  between 
the  doors.  In  the  simpler  form  of  construction  there  are  two  rows  of  beds  in  the  room  ; 
but  where  the  room  has  aisles  there  are  four  or  even  six  rows  of  beds  between  the 
opposite  doors,  the  inner  rows  of  beds  being  placed  with  their  heads  to  the  piers  of  the  Stational 
arches.  In  the  most  recently  constructed  barrack  in  India,  the  Dalhousie  barrack,  at  rePorts- 
Fort  William,  there  are  six  rows  of  beds  between  the  opposite  doors.  The  dimensions  of 
barrack  rooms  vary  very  much.  Among  the  smallest  rooms  are  those  at  the  new  station 
of  Mean  Meer,  48  feet  long  by  24  feet  wide  and  24  feet  high  ;  they  are  intended  for  16 
men  each,  and  to  give  1, /03  cubic  feet,  and  72  superficial  feet  per  man.  The  temporary 
barrack  rooms  at  Hazareebaugh,  built  on  the  standard  plan,  are  intended  for  100  men 
each,  at  1,080  cubic  feet  and  63  superficial  feet  per  man  ;  these  rooms  are  300  feet  long, 
20  feet  wide,  and  18  feet  high. 

The  Secunderabad  barrack  rooms  vary  in  length  from  124  feet  to  274  feet ;  they  are 
from  18  to  24  feet  in  width,  and  from  16  to  25  feet  high;  they  accommodate  from  20  to 
104  men  per  room,  giving  about  1,000  cubic  feet  per  man,  and  from  40  to  56  superficial 
feet.  There  is  a  barrack  room  at  Trichinopoly  no  less  than  1,011  feet  long  by  18  feet 
wide  and  17  feet  high.  At  Allahabad  the  rooms  are  335  feet  long  by  22  feet  wide  and 
16  feet  high,  holding  100  men  per  room.  The  barrack  rooms  at  Dumdum,  intended  for 
from  30  to  38  men,  are  about  105  feet  long  by  22  feet  wide  and  14  feet  high;  giving 
about  1,000  cubic  feet,  and  70  superficial  feet  per  man. 

Probably  the  longest  rooms  in  existence  are  those  in  Fort  St.  George  barracks,  at 
Madras;  the  lower  room  is  1,483  feet  long  by  IS  feet  wide  and  15  feet  6  inches  high, 
and  holds  400  men;  the  upper  room  is  2,124  feet  long  by  20  feet  wide  and  14^  feet 
high,  and  is  intended  for  above  600  men;  the  space  per  man  is  1,000  cubic  feet,  and 
the  superficial  area  from  64  to  69  feet.  The  Dalhousie  barracks  (already  alluded  to) 
at  Fort  William,  contain  what  is  virtually  one  room  on  each  floor,  although  it  is  divided 
by  piers  and  arches  into  three  breadths,  exclusive  of  verandahs  :  the  length  of  each  room  is 
287  feet  4  inches,  the  width  64  feet  5  inches,  and  the  height  19  feet;  each  room  holds 
306  men  at  from  1,500  to  1,600  cubic  feet,  and  from  79  to  85  superficial  feet  per  man. 

Nothing  can  be  simpler  than  the  hut  with  its  four  walls,  roof,  and  verandahs,  which 
is  the  model  on  which  most  of  the  Indian  barracks  are  constructed  ;  but  in  the  majority 
of  cases  it  has  been  so  used  as  not  only  to  lose  its  advantages,  but  to  become  an  unhealthy 
model  of  a  barrack.  An  essential  condition  of  every  barrack  room  is  that  the  air  in 
it  should  be  as  pure  during  the  night  as  the  air  outside ;  but  it  is  impossible  to  ensure 
this  if  the  rooms  are  above  a  certain  size,  and  contain  above  a  certain  number  of  men. 
The  healthiest  of  all  sleeping  rooms  are  those  which,  like  the  huts  of  the  native  troops, 
contain  one  or  two  people,  simply  because  they  are  so  easily  ventilated.  Whenever  the 
number  of  inmates  exceeds  20  or  30  per  room  it  is  practically  far  more  difficult  to  ensure 
fresh  air,  and  beyond  that  number  it  soon  becomes  impossible.  Sad  experience  has 
proved  that  long  rooms,  like  passages,  with  100  or  more  persons  sleeping  in  them,  may 
become  highly  dangerous  during  epidemics,  and  absolutely  pestilential  if  occupied  by 
sick.  The  reason  of  course  is  that  the  direction  which  the  foul  air  may  take  in  the 
room  depends  on  accidental  circumstances,  not  under  control,  which  may  lead  to  its 
being  accumulated  at  one  end  of  the  room,  or  over  one  group  of  beds.  This  danger 
may  be  incurred  at  any  time  with  long  rooms,  even  if  there  be  no  more  than  two  rows 
of  beds  ;  but  when  other  two  rows  are  added,  or,  as  in  the  case  of  the  Dalhousie  barracks, 
other  four  rows,  a  form  of  construction  is  introduced  only  to  be  kept  healthy  by  the 
exercise  of  greater  care  than  is  ever  likely  to  be  bestowed  on  the  subject,  and  by  very 
large  sacrifice  of  space  per  bed. 

Defective  as  the  barracks  at  home  stations  have  been  shown  to  be  in  some  important 
points,  they  certainly  possess  one  great  advantage  over  those  in  India.  The  rooms  rarely 
hold  more  than  10,  15,  or  20  men.  The  windows  (at  least,  in  the  infantry  barracks) 
are  generally  on  opposite  sides ;  but  where  there  are  two  rooms  in  the  depth  of  the 
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bakrack  building,  with  openings  through  the  partition  walls,  such  barrack  rooms  are  by  no  means 
Construction.  go  healthy,  although  they  may  have  a  thorough  draught,  simply  because  the  construc- 
tion enables  four  rows  of  beds  to  be  placed  between  the  opposite  sides  of  the  building. 
If  an  error  in  construction  such  as  this,  even  with  a  small  number  of  inmates,  exercises 
an  appreciable  influence  on  health  in  this  climate,  it  must,  of  course,  be  far  more  pre- 
judicial in  India,  especially  in  rooms  containing  from  a  quarter  to  half  a  regiment. 

The  influence  exerted  on  the  health  of  troops  by  the  large  size  and  construction  of 
barrack  rooms  in  India  has  not  passed  unobserved.  There  is  a  general  impression  that 
great  constructive  improvements  are  required. 
5645.         Sir  A.  Tulloch  states,  as  the  result  of  his  experience,  that  a  very  great  advantage 
is  likely  to  be  obtained  by  having  separate  buildings  each  for  a  limited  number  of  men, 
instead  of  their  all  being  in  one  barrack  ;  that  they  would  be  much  more  likely  to 
be  healthy  in  small  buildings  holding  10  men  each;  that  there  would  be  less  risk  of 
disturbance  and  of  the  spread  of  disease. 
2906-8.        Sir  John  Lawrence,  while  stating  the  great  improvement  recently  made  in  barrack 
building,  says  that  the  only  defect  he  ever  saw  is,  that  the  barracks  are  too  large,  and 
contain  too  many  men ;  that,  instead  of  building  a  barrack  for  a  whole  company,  it 
would  be  better  to  build  it  for  a  half  or  a  quarter  of  a  company.    He  considers  the 
smaller  barracks  much  safer  in  the  event  of  an  epidemic  appearing,  and  that  small 
barracks  are  better  for  the  men,  both  morally  and  socially. 
2380.         Deputy  Inspector- General  Maclean  gives  the  following  testimony  on  this  point: — 

Are  you  generally  in  favour  of  isolation,  and  of  putting  the  soldiers  in  separate  dwellings,  or  in 
smaller  barracks  ? — I  am  of  opinion  tbat  they  ought  to  be  all  in  separate  buildings.  I  think  that 
the  system  which  now  prevails  in  India  of  erecting  costly  palaces  for  troops  is  one  of  the  most 
unfortunate  mistakes  that  was  ever  made,  because  in  the  first  place,  the  barracks  are.  so  costly 
that  the  Government  grudges  the  space  required  for  the  men  ;  and  I  am  quite  sure  that  if  such 
barracks  were  built  as  Colonel  Durand  knows  were  erected  at  Moulmein,  detached  bungalows,  well 
raised  from  the  ground,  and  well  ventilated  with  roof  ventilation,  the  health  of  the  troops  would  be 
enormously  increased,  and  the  Government  would  save  an  immense  sum  of  money. 

2385-6.        He  further  states  that  the  natives  in  India  never  live  together  in  large  dwellings ;  that 
epidemic  diseases  are  very  apt  to  run  through  large  barracks  ;  and  that  in  barracks  of  two 
floors,  the  lower  floor  cannot  be  ventilated. 
5490.  Dr.  Sutherland  (who  is  a  member  of  the  Commission  for  improving  Barracks  and 

Hospitals),  states  that  it  is  impossible  to  ventilate  efficiently  rooms  with  100  or  more  men  ; 
and  that  quarter-company  barracks,  i.e.,  separate  houses  for  20  or  25  men,  are  about  the 
limit  to  which  we  should  go  in  this  mode  of  construction  in  India. 

Many  of  the  newer  barracks  have  double  verandahs,  a  construction  which  has  the  two- 
fold disadvantage  of  rendering  the  ventilation  more  difficult,  and  of  enabling  the  inner 
verandah  to  be  appropriated  as  extra  sleeping  space.  The  double  verandah  is  at  the  same 
time  an  unnecessary  cost. 

One  very  important  point  as  bearing  on  the  healthiness  of  barrack  construction,  is  the 
relative  position  of  the  beds  with  reference  to  openings  through  which  the  outer  air  comes 
in.  In  the  ventilation  of  home  barracks,  it  has  been  found  necessary  for  the  men's 
health  and  comfort  that  the  air  shall  be  insensibly  diffused  through  the  room  without 
draughts  upon  the  beds.  In  India,  of  course,  a  much  freer  ventilation  can  be  borne  than 
in  colder  climates.  But  the  difference  between  the  day  and  night  temperature  is  often  so 
great  that  an  air-current  which  might  be  borne  with  impunity  through  the  day,  becomes 
at  night  a  serious  inconvenience,  and  may  be  a  dangerous  cause  of  disease.  As  already 
stated,  in  the  Indian  barracks  the  beds  are  placed  between  the  doors,  or,  if  in  more  than 
two  rows,  down  the  middle  of  the  room ;  but  the  space  between  the  doors  is  so  narrow 
that  the  wind  falls  directly  upon  the  side  of  the  bed  if  the  doors  are  open,  and  if  the 
681.  doors  are  shut  the  ventilation  of  course  is  shut  out  too.  Deputy  Inspector-General 
Stewart  states,  that  the  space  between  the  doors  is  generally  seven  feet,  occupied  by 
two  beds,  each  three  feet  wide,  and  leaving  only  one  foot  between  the  beds,  which,  in  India, 
is  over-crowding ;  that  the  beds  project  more  or  less  beyond  the  protection  of  the  wall ; 
that  the  men  occupying  them  are  liable  to  be  injuriously  exposed  by  night  and  day,  and 
in  all  seasons,  to  strong  direct  currents  of  air ;  that  in  the  rains  and  in  the  cold  season, 
as  well  as  in  the  hot  months,  this  exposure  may  lead  to  serious  results,  and  that  it 
need  not  be  matter  of  surprise  that  rheumatism,  pulmonic  affections,  dysentery,  and 
other  serious  and  fatal  diseases  should  prevail. 

It  must  be  obvious  that  barracks  so  constructed  can  never  be  healthy,  and  that  the 
ventilation,  to  be  efficient,  must  be  independent  of  doors  and  windows,  at  least  during 
the  night. 
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One  cardinal  error  in  barrack  construction  which  prevails  throughout  India,  is  placing  barrack 
the  barrack  rooms  at  or  near  the  level  of  the  ground.    As  already  stated,  the  surface  of  °^S^TI0W- 
the  country  is  charged  with  malaria,  the  action  of  which  extends  to  a  greater  or  less 
height  above  the  ground. 

Night  fogs,  which  may  be  considered  as  indicating  the  presence  of  malaria,  rise  to  a  4400. 
certain  height  above  the  ground,  especially  in  Lower  Bengal. 

Mr.  Montgomery  Martin  attributes  various  native  diseases  partly  to  this  cause.    He  4402. 
says,  further,  that  troops  should  sleep  above  the  level  of  the  fog  ;  that  all  the  lower  4403- 
stones  of  barracks  or  hospitals  which  he  has  examined  in  tropical  regions  are  unhealthy; 
a  result  which  is  caused  by  a  pestiferous  gas  rising  from  the  earth  in  regions  where 
vegetation  and  moisture  exist  in  excess;  but  that  this  gas  does  not  rise  to  any  great 
height,  and  slowly  commingles  with  the  atmosphere. 

Mr.  Julius  Jeffreys  corroborates  this  opinion.  He  says,  that  in  India  all  kinds  of  exha-  2803. 
lations  are  rendered  visible  by  smoke  or  fog  in  cool  mornings  ;  that  it  is  well  known  that 
the  density  of  malaria  is  in  some  very  high  ratio  inversely  proportionate  to  the  distance 
from  the  surface  of  the  ground  ;  that  he  never  saw  troops  in  India  quartered  above  the 
ground  ;  and  that  the  evidence  to  his  mind  was  quite  conclusive  that  much  disease  arose 
from  troops  being  housed  on  the  ground  level. 

Deputy  Inspector-General  Longmore  instances  the  occurrence  of  these  fogs  at  the  very  2181. 
unhealthy  station  of  Dinapore.  The  barracks  are  very  little  raised  above  the  ground.  He 
says  that  in  the  morning  or  after  sunset,  if  there  is  not  much  air  stirring,  a  dense  vapour 
may  be  seen  resting  over  the  surface  of  the  ground,  while  above  this  vapour  or  a  little 
below  it  the  air  is  clear.  He  states  that,  in  his  opinion,  this  vapour  carries  malaria  with  2182-3. 
it,  and  that  much  of  the  disease  at  Dinapore  might  have  been  prevented  by  having  a  free 
circulation  of  air  below  the  rooms. 

The  barracks,  he  says,  are  otherwise  badly  arranged  in  close  squares. 

Major-General  Goodwyn  states,  that  he  knows  only  of  one  instance  (at  Calcutta)  in  1743. 
which  the  barracks  are  raised  above  the  ground  ;  and  that  he  considers  the  absence  of 
arcaded  basements  as  a  great  fault ;  he  thinks  they  should  be  raised  at  least  12  feet  1"81- 
from  the  ground. 

Raising  the  floors,  with  free  passage  of  air  underneath,  is  necessary  not  only  to  avoid 
malaria  but  to  avoid  damp  in  flat  or  low-lying  districts,  where  there  are  small  natural 
facilities  for  drainage.    The  stational  returns  show  that  the  barracks  throughout  India  Vide  ab- 
have  been  constructed  without  reference  to  this  primary  condition  of  health.     While  stract  of 
it  is  a  native  habit  to  sleep  only  on  upper  floors,  in  order  to  avoid  malaria,  the  European  ^tat^ 
soldier,  who  is  a  much  more  susceptible  subject,  has  all  along  slept  at  or  near  the  level  1  p01  S' 
of  the  ground. 

The  usual  mode  of  constructing  floors  has  been  to  raise  a  plinth  a  foot  or  two  in  height, 
to  fill  up  the  space  with  earth  or  some  other  material,  and  to  lay  the  floor  upon  it.  The 
flooring  consists  of  various  materials,  generally  of  stone,  composition,  tile,  or  brick,  but 
sometimes  of  rammed  earth,  painted  over  periodically  with  a  solution  of  cow-dung.  757. 
Referring  to  the  condition  of  barrack  floors,  Colonel  Campbell  states,  that  if  they  are  in  4033. 
good  repair  and  perfectly  smooth,  they  are  always  dry  ;  but  that  if  the  surface  of  the 
plaster  becomes  broken,  the  floors  absorb  wet,  and  it  remains.    Dr.  James  Bird  states,  3460. 
that  the  mud  floors  are  most  objectionable,  that  brick  floors  are  better,  but  that  a  wooden 
floor  is  the  best  of  all.    Washing  floors  with  cow-dung  is  a  native  practice,  and  is  used  to 
render  the  surface  more  durable  and  to  prevent  vermin.    Flooring  of  this  description 
should  be  forbidden. 

The  height  to  which  the  floors  should  be  raised  above  the  ground  will  depend  on  local 
circumstances.  In  low,  flat,  and  damp  districts,  each  barrack  should  consist  of  two  floors, 
the  upper  one  only  to  be  used  as  a  sleeping  room,  and  the  lower  floor  to  be  a  covered  place 
for  exercise  and  amusement,  as  suggested  by  General  Goodwyn.  In  more  high  and  dry  1780. 
districts,  four  or  five  feet  would  be  sufficient  to  raise  the  floor ;  and  less  would  suffice  at 
hill  stations.  The  space  should  be  arched  to  allow  of  the  freest  passage  of  air.  Objections 
have  been  made  to  this  construction,  that  filth  or  dead  animals  get  into  the  space  and 
create  nuisance.    But  this  can  be  easily  prevented. 

The  best  kind  of  flooring  for  India  is,  undoubtedly,  that  which  absorbs  the  least  moisture 
in  cleansing.  In  this  climate  a  good  wooden  floor  is  most  wholesome,  and  there  are  a 
number  of  testimonies  in  its  favour  as  being  the  best  for  India. 

The  materials  chiefly  used  in  the  construction  of  both  barracks  and  hospitals,  are  burnt  Stational 
brick  and  mortar  ;  in  some  instances,  burnt  bricks  set  in  mud.  Sun-dried  bricks  cemented  rcPorts- 
by  mortar  or  mud,  are  also  used.    In  a  few  instances,  the  walls  are  of  stone  and  lime,  or 
stone  set  in  mud.    Timber  is  sometimes  used  as  a,  framing,  and  more  recently  iron.  The 
roofs  are  generally  of  tile,  or  thatched,  and  sometimes  tiled  over  the  thatch.    In  some 
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Bareack  recently  constructed  barracks,  the  roofs  are  arched  and  terraced.  Double  walls  or  double 
Construction.  roofs>  havjng  ajr  passing  up  between  them  to  keep  down  the  temperature,  have  not  been 

introduced  in  India.  Thickness  of  wall  and  roof  has  been  chiefly  depended  upon.  The 
1731,  1733.  materials  are  stated  to  be  well  adapted  to  the  climate,  generally.    But  General  Goodwyn 

states  that  the  bricks  are  often  of  bad  quality,  and  admit  of  great  improvement  in 

manufacture. 

This  is  a  matter  which  ought  to  be  considered  ;  for,  as  he  justly  observes,  there  is 
nothing  more  destructive  to  health  than  an  imperfect  brick  building.  Wherever  the 
plaster  peels  off,  the  brick  absorbs  moisture,  destroying  the  permanency  of  the  barrack, 
injuring  the  accoutrements,  and,  above  all,  the  men's  health. 
710-13.  One  point  in  the  construction  of  cavalry  barracks  is  much  insisted  upon  by  Deputy 
Inspector-General  Stewart,  as  injurious  to  ventilation.  There  are  no  saddlery  rooms 
belonging  to  the  barracks,  and  the  men  carry  their  saddles  saturated  with  the  horse's 
perspiration  into  their  sleeping  room,  where  they  are  kept.  The  practice  is  both  un- 
necessary and  hurtful.  Every  cavalry  barrack  should  have  a  dry,  well-ventilated  saddlery 
room  attached. 

Ventilation  of  Barracks. 

Barrack        The  means  of  ventilation  chiefly  trusted  to  in  Indian  barracks,  are  doors  and  windows. 

E-  L  There  is  very  little  glass  used,  and  the  windows,  where  they  exist,  are  either  Venetian, 

or  they  consist  merely  of  openings,  with  solid  wooden  shutters,  which,  when  closed  on 
account  of  weather,  leave  barrack  and  hospital  in  darkness.  In  many  cases,  the  doors  are 
also  venetianed. 

Many  of  the  hut  barracks  have  louvres  in  the  roof  for  ventilation.  And  in  barracks 
with  a  central  raised  aisle,  there  are  clerestory  windows  above  the  arches,  or  at  the  ends, 
together  with  ventilators  in  the  ridge. 

More  attention  has  been  lately  paid  to  this  important  subject,  and  many  of  the  newer 
barracks  are  better  ventilated. 

But  there  is  sufficient  evidence  to  show  that  considerable  improvement  in  this  respect 
is  still  required. 

165.  Sir  R.  Martin  informs  us  that  there  has  been  the  same  want  of  strict  attention  to 

4022-6.  ventilation  in  India,  as  hitherto  in  England.  Colonel  Campbell  states  that  the  old  class 
of  barracks  are  deficient  in  upper  ventilation,  that  such  openings  as  exist  are,  generally 
speaking,  not  sufficient  for  the  purpose  ;  that  there  is  frequently  much  closeness  during  the 
night  and  in  the  morning.    The  arrangements  in  the  newer  barracks  he  considers  better. 

1760.  Major-General  Goodwyn  states  that  the  roof  ventilation   is  at  present  very  spare 

and  scanty. 

2643.  The  ventilation,  such  as  it  is,  is  interfered  with  by  the  soldiers  ;  a  fact  which,  of  itself, 

would  lead  us  to  suspect  that  the  men  are  exposed  to  draughts. 
3728-9.        On  this  subject  Brigadier-General  Russell  states  that  the  men  do  not  object  to 
ventilation,  but  that  they  object  to  any  air  coming  upon  their  persons.    When  this  is 
not  attended  to,  the  men  get  chilled  and  suffer  from  diarrhoea.  The  danger  of  draughts  at 

2840.  night  is  perfectly  Avell  known  to  natives,  for  Dr.  Julius  Jeffreys  states  that,  in  watching  a 
garden  at  night,  the  native  places  a  mat  to  windward  of  his  bed  to  cut  off  the  immediate 
current  from  his  body.  He  says,  this  is  a  matter  of  really  prime  importance  ;  for  it 
will  often  just  make  the  difference  whether  a  man  escapes  or  not  an  attack  of  rheumatism 
or  intermittent  fever. 

1171.  In  some  barracks  and  hospitals  of  the  Bombay  Presidency,  an  attempt  was  made  to 

introduce  fresh  air  by  air  channels  under  the  floor,  opening  by  gratings  into  the  rooms. 
Refuse  of  various  kinds  was  thrown  down  the  gratings,  and  these  air  channels  became 
the  channels  for  foul  air.  This  is  a  method  of  ventilation  which  ought  never  to  be 
adopted. 

907.  The  requirements  of  good  barrack  ventilation,  in  India,  are  summed  up  by  Lieutenant- 

Colonel  Gall,  as  follows  : — 

The  ventilation  should  not  depend  on  doors  and  windows ;  it  should  not  cause  a 
thorough  draught,  to  which  the  men  are  exposed ;  there  should  be  sufficient  space 
between  door  and  door,  and  window  and  window,  to  allow  the  men  not  to  be  exposed  to 
draughts  ;  and  there  should  be  room  for  a  table  between  every  two  beds. 

The  stational  reports  adduce  instances  of  what  may  be  considered  as  structural  defects 
in  ventilating  arrangements. 

Sometimes,  e.g.,  the  rain  beats  through  the  ventilators.  Or  the  amount  of  ventilation 
which  is  sufficient  in  one  state  of  the  wind  becomes  too  much  or  too  little  in  other  states. 
Or  during  dust  storms,  the  dust  is  driven  in.  We  allude  to  these  defects,  because  often 
on  such  small  matters  the  whole  question  of  fresh  air  to  a  barrack  or  hospital  depends. 
The  two  first  admit  of  remedy,  but  it  is  questionable  whether  anything  short  of  closing 
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every  crevice  would  keep  out  dust  during  a  real  dust  storm,  for  the  short  time  durme  Barrack 

which  it  lasts.   

The  following  example  of  an  efficient  method  of  ventilation  adopted  in  an  unhealthy  3704. 
barrack  at  Secunderabad,  during  an  alteration  in  the  barrack,  and  the  result  on  health, 
is  given  by  Brigadier-General  Russell : — ■ 

"  The  opportunity  was  taken  to  raise  the  walls  three  feet,  and  to  put  on  what  was  termed 
a  Bengal  roof,  by  which  a  current  of  air  was  admitted  all  round,  and  wire  gauze  was  placed 
inside  and  outside  the  ventilators,  beyond  the  reach  of  the  men.  After  this  was  done  no  serious 
case  of  dysentery,  the  scourge  of  Secunderabad,  occurred  among  the  men  quartered  in  this  building, 
and  the  medical  officer,  who  visited  it  before  morning  gun-fire,  found  the  atmosphere  as  pure  and 
sweet  as  in  his  own  bedroom,  which  he  had  just  left,  while  it  was  very  offensive  in  the  other 
portions  of  the  barracks.  This  dysentery,  I  therefore  conclude,  arose  more  from  the  construction, 
overcrowding,  and  defective  ventilation  of  the  barracks  than  from  their  site." 

In  a  climate  such  as  that  of  India  it  is  impossible  to  estimate  the  amount  of  fresh  air 
required  to  keep  either  a  barrack-room  or  hospital  ward  in  a  good  sanitary  state.  In 
England  1,200  cubic  feet"  in  rooms,  and  about  three  times  that  amount  in  sick  wards,  per 
man  per  hour,  are  required.  At  certain  seasons  every  breath  of  air  becomes  of  importance, 
and  there  is  no  test,  except  that  of  freshness,  to  be  relied  on  as  indicating  the  efficiency 
or  inefficiency  of  the  ventilation.  Ridge  ventilation,  together  with  a  free  admission  of 
fresh  air  under  the  eaves,  on  some  such  principle  as  that  adopted  at  Secunderabad, 
affords  the  best  solution  of  the  problem  for  India. 


Space  per  Man  in  Barracks. 

The  greater  proportion  of  European  troops  in  India  have,  according  to  regulation,  BS\?*AE( 

upwards  of  1,000  cubic  feet  per  man.     In  a  number  of  stations  the  average  amount   

exceeds  this,  and  rises  to  1,200,  1,400,  and  in  some  instances  to  1,600  and  1,700  cubic 
feet.  The  average  at  Secunderabad  is  1,000.  In  about  12  stations  the  space  is  less, 
and  varies  from  480  to  900.  The  largest  amount  at  any  station  is  at  Rangoon,  where 
the  average  is  2,200  to  each  European.  The  regulation  amount  on  home  stations  is  now 
600  cubic  feet  per  man,  and  at  first  sight  the  advantage  is  very  much  in  favour  of  the 
Indian  stations.  A  large  cubic  space,  however,  does  not  necessarily  imply  absence  of 
overcrowding,  for  two  reasons  : — 

1.  The  space  may  be  above  the  head. 

2.  The  beds  may  be  too  near  to  .each  other. 

Both  of  these  unfavourable  conditions  exist  in  Indian  barracks ;  e.g.,  on  account  of  the 
great  height  in  man}7  of  the  barracks,  the  superficial  area  per  bed  by  no  means  corresponds 
with  the  cubic  contents.  The  average  at  the  majority  of  stations  is  between  60  and  70 
square  feet ;  in  not  a  few  instances  it  falls  below  50.  At  Secunderabad  the  men  with 
1,000  cubic  feet  have  only  40  to  60  square  feet.  At  a  few  stations  the  amount  is  from 
70  to  100  square  feet,  the  largest  amounts  being  at  Rangoon,  where  each  bed  has 
120  square  feet,  and  in  the  bomb  proof  barracks,  Fort  William,  where  the  surface  area  is 
140  square  feet  per  bed.  But  the  report  states  that  even  with  this  amount  of  super- 
ficial area,  one  half  the  number  of  men  would  be  too  many. 

From  the  construction  of  the  barracks,  the  beds,  as  already  stated,  are  too  close  to 
each  other,  every  pair  having  only  a  foot  between  them,  while  at  the  same  time  there  is 
a  large  unoccupied  floor  surface.  Practically,  therefore,  nearly  every  barrack-room  is 
overcrowded. 

The  regulation  amount  of  space  by  no  means  represents  the  degree  of  crowding  which 
may  take  place  in  a  barrack.  Usually  the  number  of  men  is  the  number  which  may 
happen  to  be  at  the  station,  be  that  number  more  or  less ;  and  it  has  been  stated  that 
the  lofty  barracks  recently  constructed  have  been  expressly  intended  to  prevent  a 
larger  number  of  men  being  put  into  them  than  the  floor  surface  would  accommoda  te. 
This  is  an  error.  With  the  intention  of  preventing  overcrowding,  it  really  introduces 
what  in  India  is  the  worst  form  of  overcrowding,  viz.,  bringing  the  beds  too  close 
together. 

Major-General  Cotton  advocates  a  much  better  course.    He  says  that,  in  point  of  2026. 
fact,  it  would  be  well  to  have  the  barracks  so  constructed  that,  in  case  of  emergency, 
they  might  be  capable  of  holding  more  men  than  under  ordinary  circumstances.  He 
advocates  lower  rooms,  and  more  attention  to  ventilation. 

Deputy  Inspector-General  Maclean  states  that  overcrowding  and  bad  ventilation  have  2352. 
been  the  master  sins  of  the  old  system. 

As  regards  the  amount  of  cubic  space  and  superficial  area  required  for  health,  Dr.  5508- 
Sutherland  states  that  this  will  depend  on  the  position  of  the  barrack,  that  on  high 
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Barrack     ground,  with  a  free  circulation  of  air,  1,000  cubic  feet  and  80  square  feet  per  man 
II!!'      are  enough  ;  but  that  in  low,  imperfectly  ventilated  positions,  it  would  be  necessary  to 
raise  the  amount  to  1,500  cubic  feet  and  100  square  feet  per  man. 

Means  of  Cooling  Air  in  Barrack  Rooms  and  Hospitals. 

The  usual  means  of  cooling-  the  air,  and  obtaining  a  freer  movement  of  it,  in  barrack 
rooms  and  sick  wards  is  by  punkahs  suspended  from  the  roof  and  pulled  by  natives. 
This,  which  is  an  Indian  practice,  appears  to  answer,  except  at  the  hottest  stations, 
where  other  means  are  used.  These  consist  generally  of  frames  filled  with  mats  of 
kuskus  grass  fitted  into  certain  of  the  doors  or  windows,  and  kept  constantly  watered 
by  natives.  When  the  doors  and  windows  are  all  provided  with  these  "tatties,"  and 
the  only  air  which  enters  the  room  is  that  which  must  pass  through  the  tatties,  a 
considerable  reduction  of  temperature  takes  place,  but  it  frequently  happens  that  doors 
are  left  open,  and  the  cooling  effect  is  reduced. 

At  some  very  hot  stations  "  thermantidotes  "  are  used.  These  are  merely  a  copy  of 
the  ordinary  winnowing  machine,  in  which  the  air  entering  to  supply  the  fan  is  made  to 
pass  through  a  wetted  mat.    They  are  said  to  answer  their  object  as  in  hospitals. 

Other  two  plans  have  been  brought  before  us  for  cooling  the  air.  One  of  these  by 
Captain  Moorsom  is  merely  a  set  of  tatties  moved  by  machinery  and  kept  moist  by 
water.  It  is  intended  to  be  more  constant  and  efficient,  and  at  the  same  time  more 
economical,  than  the  present  system. 

Another  method  will  be  found  described  in  the  evidence  of  Mr.  Siebe.    It  is  a 


1320. 


5652,      machine  for  making  ice  by  steam  power,  and 


might 


be  used  also  for  cooling  water 
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or  air,  where  the  cost  was  no  great  object,  as  in  hospitals. 

Ablution  and  Bath  Accommodation. 

At  home  stations  ablution  rooms  are  a  modern  concession  to  cleanliness,  and  it  is 
only  now  that  the  extent  of  accommodation  provided  is  becoming  sufficient  for  the 
soldier's  wants.  In  India,  where  the  means  of  cleanliness  require  to  be  so  much  more 
abundant  and  accessible,  they  are  deficient  almost  everywhere.  At  the  large  station 
of  Peshawur,  where  there  were  between  1,600  and  1,700  European  troops,  there  were 
no  ablution  rooms  in  August  I860.  At  another  large  station,  Deesa,  a  washing  room 
is  attached  to  each  barrack,  but  there  are  no  conveniences  for  washing  in  it.  The  usual 
arrangement  is  to  have  stone  benches  along  the  wall ;  water  is  carried  by  bheesties,  and 
iron  basins  are  used  for  washing,  as  at  home.  None  of  the  ablution  rooms  are  drained. 
The  foul  water  is  simply  conveyed  to  a  cesspit,  from  which  it  is  carried  away  by 
hand  or  allowed  to  sink  into  the  ground.  At  some  of  the  larger  stations  fresh  water 
is  conveyed  to  a  cistern,  from  which  it  is  distributed  to  the  basins  by  taps.  At  many 
stations  the  ablution  rooms  are  dark  and  damp ;  and,  with  a  few  exceptions,  the 
ablution  accommodation  admits  of  great  improvement. 

Deputy  Inspector-General  Stewart  states  that  the  means  of  personal  ablution  at  all 
stations  are  more  or  less  deficient  ;  that  in  some  barracks  they  can  scarcely  be  said 
to  exist,  and  that  the  rooms  are  dark,  confined,  and  inconvenient  even  for  washing 
the  hands  and  face  ;  that  the  men  do  as  they  best  can,  and  wash  themselves  perhaps 
in  the  open  verandah,  or  in  a  small  room  at  the  end  of  it. 

This  is  confirmed  by  Dr.  Bird,  and  by  Colonel  Greathed,  who  state  that  the  ablution 
rooms  in  barracks  are  generally  imperfect. 

At  many  stations  there  is  more  or  less  bath  accommodation.  Generally  it  consists  of 
a  plunge  bath.  In  some  cases  baths  of  a  smaller  size  are  used.  There  is  no  bath  for 
the  large  garrison  of  Fort  William,  where  baths  are  urgently  required. 

Colonel  Greathed  says  that  the  bath  accommodation  is  sufficient  for  perhaps  two 
companies,  bathing  every  second  day,  although  it  is  considered  advisable  that  there 
should  be  a  bathing  parade  in  India  every  day  during  the  hot  season.  The  objection  to 
this  is  the  cost  of  the  water-supply,  which  has  to  be  drawn  and  carried  by  men 
and  bullocks.  It  is  indeed  the  same  objection  that  would  exist  at  home  if  water  had 
to  be  provided  to  any  extent  as  it  is  in  India.  But  it  is  found  possible  to  supply 
extensive  bathing  establishments  with  water  by  improving  the  method  ;  and  hence  the 
present  system  of  Indian  water-supply  is  directly  opposed  to  keeping  up  a  proper  system 
of  ablution  for  cleanliness  and  health. 

It  is  obvious  that  the  ablution  and  bath  accommodation  requires  to  be  placed  on  a 
better  footing,  and  that  this  cannot  be  done  without  a  better  system  of  water-supply.  In 
situations  where  the  water-supply  is  limited,  shower  baths  on  a  large  scale  might  be 
introduced  with  advantage. 
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Cook-houses. 

The  means  of  barrack  cooking  are  of  the  simplest  description.    They  usually  consist  Cook-houses. 
of  a  small  detached  room  or  shed,  without  any  chimney,  and  insufficiently  lighted,  vide  ab- 
Along  the  walls  there  are  low  platforms  of  masonry,  with  square  holes  to  hold  the  fire,  stract  of 
There  is  neither  water-supply  nor  drainage.     All  the  water  is  brought  by  water-  stational 
carriers,  and  the  refuse  water  is  either  allowed  to  escape  as  it  best  can,  or  it  runs  into  rePorts- 
a  cesspit,  and  is  removed  by  hand  labour.    The  cooking  utensils  are  very  simple ;  but 
through  the  ingenuity  of  the  native  cooks  almost  every  variety  of  dish  can  be  pre- 
pared.   The  men  like  the  cooking,  but  experienced  medical  officers  do  not  consider  it 
always  wholesome.    There  is  a  large  consumption  of  fuel,  the  smoke  from  which  fills  the 
kitchen  and  blackens  its  walls.     Recently  improvements  have   been  introduced  in 
the  cook-houses  of  Fort  St.  George,  Madras,  by  an  army  medical  officer,  who  has 
adapted  a  set  of  boilers  and  oven  on  Captain  Grant's  plan,  of  which  it  is  a  modification. 
The  food  is  said  to  be  better  cooked,  and  at  less  expense,  both  for  fuel  and  attendance. 

However  imperfect  the  Indian  cooking  may  be,  it  admits  of  great  variety.  And 
though  modern  improvements  need  to  be  introduced,  yet  it  is  by  no  means  in  the  rude 
state  in  which  home  barrack  cooking  was  found  in  1858. 


Latrines  and  Urinals. 


These  conveniences  are  usually  placed  in  outbuildings  at  a  short  distance  from  Latrines,  &c. 
barracks,  and  sometimes  connected  with  them  by  covered  passages  for  protection  against  Abstract  of 
sun  and  rain.    They  vary  in  construction  at  different  stations.    Those  belonging  to  the  stational 
older  barracks  are  cesspits  cleansed  from  the  outside.    In  more  recently  constructed  reports, 
barracks  metal  pans  have  been  introduced  to  facilitate  the  operation  of  removal.  There 
is  no  drainage  of  any  kind,  and  the  arrangements  altogether  are  very  offensive.  The  only 
object  attained  is  rapid  removal  of  excreta  to  be  buried  or  otherwise  disposed  of  at  a 
distance.    In  every  other  respect  the  latrines  admit  of  great  improvement. 

Drainage,  and  the  removal  of  excreta  by  water,  is  now  universally  considered  to  be  the 
most  economical  and  least  injurious  method  of  disposing  of  them  ;  but  there  is  some  doubt 
whether  these  improvements  would  be  applicable  to  all  Indian  stations.  In  certain  low, 
flat  districts,  where  there  is  little  fall  for  drainage,  this  -might  probably  be  the  case  ;  but 
there  are  many  stations  in  which  drainage  might  be  carried  to  an  available  outlet,  and 
iron  water  latrines  and  urinals,  properly  supplied  with  water  introduced. 

Many  of  the  buildings  require  light  and  ventilation,  and  none  of  the  latrines  have  the 
recent  improvements  of  divisions  and  doors  which  have  been  introduced  of  late  years 
at  home. 

Wherever  cesspits  exist  they  should  be  abolished,  and  movable  vessels  or  water  latrines 
substituted  for  them. 


Officers'  Quarters. 

Officers  are  generally  lodged  in  detached  bungalows,  situated  within  compounds. 
Their  sanitary  condition  is  described  in  the  stational  reports  as  being  good.  But  at  some 
stations  complaint  is  made  that  sufficiently  good  accommodation  cannot  be  rented, 
because  it  does  not  exist.  The  great  advantage,  as  regards  health,  possessed  by  officers 
is  living  in  detached  buildings,  with  free  external  ventilation.  But  their  quarters 
partake  of  the  general  sanitary  disadvantages  of  the  station  as  to  drainage,  water 
supply,  &c. 

Quarters  for  Married  Non-commissioned  Officers  and  Soldiers. 

Great  improvement  has  been  made  in  India  of  late  years  in  providing  this  class  of 
accommodation.    It  usually  consists  of  separate  huts  or  bungalows,  of  two  or  three 
rooms,  built  in  the  patchery,  a  court  belonging  to  the  barrack.    In  a  few  instances  there  Abstract  of 
are  barracks  for  the  purpose.    In  about  20  per  cent,  of  the  stations  no  separate  quarters  sta^°"al 
have  yet  been  provided ;  and  married  people  are  lodged  in  barrack  rooms  divided  by  re])01 
mats.    There  are  two  or  three  instances  in  which  married  people  occupy  the  same  rooms 
as  single  men,  separated  from  them  by  mats.    At  two-thirds  of  the  stations  the  married 
accommodation  is  said  to  be  sufficient.    In  some  of  these  cases  there  are  from  80  to  120 
separate  married  quarters.    At  about  one-seventh  of  the  stations  where  married  accom- 
modation has  been  provided,  it  is  said  to  be  insufficient ;  and  at  two  or  three  stations 
it  is  described  as  bad. 
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Married  The  general  sanitary  condition  of  the  married  quarters  partakes  of  that  of  the  station. 
quarters,  ^  men  nvjng  in  patcheries  with  their  families  are  much  more  healthy  than  men 

living  in  barracks. 

Occasionally,  from  want  of  care,  considerable  over- crowding  takes  place  in  these 
quarters  ;  and  in  one  instance  at  least  it  was  attended  with  frightful  results.  This 
2172-80.    occurred  at  Dum  Dum,  where  a  large  number  of  women  and  children  were  lodged  together 
in  barrack  rooms,  without  due  care  having  been  exercised  as  to  the  amount  of  space, 
or  ventilation,  or  as  to  other  sanitary  arrangements. 

There  was  an  average  monthly  strength  of  554  women,  among  whom  there  occurred 
64  deaths  in  5  months  ;  and  there  was  an  average  monthly  strength  of  770  children,  out 
of  whom  died  1 66  in  the  same  five  months. 

The  annual  ratio  of  mortality  among  the  women  would  accordingly  have  been  276 
per  1,000,  and  among  the  children  516  per  1,000  ;  the  usual  proportions  for  Bengal  being, 
deaths  per  1,000,  women,  44  ;  children,  84. 

The  diseases  of  which  so  many  perished  were,  dysentery,  fever,  and  cholera.    And  the 
causes  were  intemperance,  immorality,  reckless  exposure,  unwholesome  food,  want  of 
cleanliness,  personal  and  general,  and  a  polluted  atmosphere. 
2218-19.        The  effluvia  from  the  privies  were  perceptible  in  the  barrack  rooms. 

This  calamity  may  have  been  exceptional  ;  but  it  clearly  shows  the  class  of  causes 
which  exert  the  most  destructive  influence  on  European  constitutions  in  India; 
children  being  there,  as  elsewhere,  the  most  delicate  tests  of  sanitary  condition.  The 
experience  admits  of  application  to  all  barracks  where  there  are  European  soldiers ;  and 
it  gives  an  insight  into  the  causes  of  high  mortality  of  children  in  these  climates. 


Tents. 

Tents.         Tents  for  camp  or  field  service  are  of  various  forms  and  dimensions.    Some  are 
tlonal      square,  others  are  oblong  or  oval  formed,  some  are  circular,  and  others  have  a  pyramidal 
orts.        section.    They  have  some  one,  others  two  poles  ;  and  they  vary  in  length  from  1 1  to 
22^  feet,  in  breadth  from  10  to  14  feet,  and  in  height  from  8|  feet  to  13  feet,  within  the 
inner  lining.    They  consist  of  three  or  more  layers  of  cloth,  according  to  its  quality,  the 
inner  layer  being  generally  of  a  blue  colour. 

These  tents  accommodate  a  greater  or  less  number  of  men,  14,  16,  or  22  men,  according 
to  the  arm  of  the  service  which  has  them  in  use.  Their  cubic  contents  vary  from  935  to 
2,835  feet,  the  superficial  area  of  the  floor  varies  from  9J  ffct  to  24-h  feet  per  man,  and 
the  space  per  man  varies  from  77  to  220  cubic  feet.  The  double  poled  hospital  tents  are 
larger  and  better  than  the  others.  They  afford  26  square  feet,  and  236  cubic  feet  per 
man  for  12  men. 

None  of  the  tents  are  ventilated,  except  by  opening  the  doors  and  raising  the  walls ; 
but  this  of  itself  is  not  sufficient.  Ventilation  round  the  poles  at  the  top  is  indispensable, 
to  keep  the  air  in  the  tent  sufficiently  pure,  and  the  spaces  between  the  different  layers  of 
cloth  should  also  be  ventilated,  to  afford  a  means  of  escape  for  the  air  heated  by  the  sun's 
rays.  Abundant  means  of  admitting  fresh  air,  and  allowing  of  the  escape  of  foul  and 
heated  air  above,  can  alone  compensate  in  any  degree  for  the  overcrowding  to  which  all 
tents  are  liable. 

Objections  have  been  made  before  us  to  the  whole  structure  of  the  present  Indian  tent, 
by  Mr.  Jeffre}7s,  who  proposes  a  totally  distinct  form,  as  being  much  cooler  and  more 
2831.      healthy,  and  affording  a  larger  space  per  man.    We  refer  to  his  evidence  ibr  a  description 
of  the  tent  he  proposes. 


Diet. 

At  every  station  in  India  the  British  soldier  is  supplied  with  a  full  ration,  including 
the  following  constituents  : — 

Meat,  lib.  Rice,  4  oz.  Coffee,  If  oz. 

Bread,  1  lb.  Sugar,  2^  oz.  Salt,  1  oz. 

Vegetables,  1  lb.  Tea,  f-  oz.  or  Eirewood,  3  lbs. 

The  foundation  of  the  ration  is  beef  and  bread.  Mutton  is  issued  in  lieu  of  beef 
twice  a  week,  when  procurable.  The  pound  of  vegetables  consists  of  potatoes,  when 
procurable,  carrots,  onions,  pumpkins,  &c.  There  are  complaints  that  the  issue  of 
mutton  is  too  small,  and  that  vegetables  cannot  always  be  procured  in  sufficient  quantity. 
But  generally  the  ration  is  considered  good.  The  stoppage  is  about  fivepence  (3  annas, 
4  pie).  The  cook  generally  supplies  some  trifling  articles  in  addition,  such  as  meat 
for  breakfast,  milk,  and  some  times  butter,  &c,  for  an  anna  a  day.  The  large  bone  is 
separated  from  the  meat  before  it  is  weighed  for  issue  by  the  Commissariat. 
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The  captains  engage  the  cooks,  just  as  they  would  engage  washermen,  and  the  charge  DlI  T- 
for  cooking  is  10  to  12  annas  per  month.  Not  unfrequently  the  men,  if  they  have 
money,  will  buy  bacon  and  pork,  badly  and  filthily  fed;  for  the  bazaar  pigs  are  the  bazaar  2945. 
scavengers.  And  thus,  whatever  care  may  be  exercised  by  Government  in  providing 
healthy  food,  the  men  and  the  cooks  may  add  meat  which  is  quite  the  reverse.  In 
addition  to  all  this,  the  soldier  may  add  1  quart  malt  liquor,  or  2  drams  spirit,  per 
diem. 

The  first  thing  that  occurs  in  considering  this  system  of  diet  is,  that  it  would  be 
amply  sufficient  for  the  sustenance  of  men  engaged  in  out-door  toil  in  a  cold  climate. 
Indeed,  we  very  much  question  whether  labouring  men  at  home  consume  so  large 
an  amount  of  nitrogenous  and  carboniferous  food  at  any  ordinary  time.  In  India  it 
would  be  enough  to  supply  the  requirements  of  the  hardest  work  the  climate  would 
admit  of.  But,  at  the  same  time,  there  is  a  certain  exhaustion  produced  by  the  climate  3521. 
and  the  manner  in  which  the  soldier  passes  his  time,  which  makes  the  present  ration 
apparently  no  more  than  sufficient. 

The  soldier  has  three  meals  a  day  :  breakfast  at  seven  or  eight  in  the  morning, 
consisting  of  tea  or  coffee,  with  bread  and  often  meat;  dinner  at  one  p.m. ;  tea  about  five, 
sometimes  with  meat  too.  The  dinner  is  therefore  eaten  just  before  the  hottest  part  of 
the  day  ;  and  all  the  meals  are  crowded  into  nine  or  ten  hours  of  inaction. 

In  considering  the  influence  of  this  on  health,  we  must  be  guided  by  other  facts. 

In  the  first  place,  the  natives  who  are  accustomed  to  the  climate  eat  very  little  animal  2942, 
food,  particularly  in  hot  weather.  This  native  habit,  which  is  the  result  of  a  natural 
instinct,  is  in  strict  conformity  with  physiological  law.  Besides  providing  for  the  wTaste 
of  the  bod}7  by  exertion,  part  of  the  food  goes  to  supply  animal  heat.  But  where  there 
is  little  or  no  exertion,  and  where  the  climate  is  hot  at  the  same  time,  the  amount  of  food 
necessary  for  health  is  much  less  than  it  would  be  in  a  cold  country  under  hard  work. 
Some  useful  experience  on  the  effect  of  overfeeding  in  tropical  climates  has  been  laid 
before  us  by  Staff  Surgeon  Dr.  Rennie,  for  several  years  in  medical  charge  of  convicts  in 
Western  Australia.  In  his  evidence,  and  in  a  note  appended  to  it,  he  states  that  over-  870. 
feeding  and  the  too  free  use  of  animal  diet  produced  much  disease,  including  dysentery, 
among  the  convicts ;  that  by  reducing  the  amount  of  both,  improved  health  followed, 
and  that  a  further  reduction  in  the  scale  of  diet,  with  other  improved  sanitary  conditions, 
led  to  a  very  remarkable  improvement  in  the  general  health  of  the  prisoners.  He  states  it 
as  his  opinion  that  what  are  familiarly  known  as  "  the  diseases  of  tropical  climates,"  arc  in 
reality  diseases  resulting  from  habits  and  circumstances  of  life  generally  unsuited  to 
tropical  climates,  and  that  the  relation  which  food  (including  alcoholic  stimulants)  bears  to 
temperature  is  seriously  overlooked  in  the  dieting  of  bodies  of  men  in  the  public  service. 

The  soldier  in  India  has  not  sufficient  occupation  to  keep  him  in  health  ;  and  under  such 
a  system  of  dieting,  as  he  at  present  undergoes,  he  must  suffer,  more  or  less.    By  over- 
loading the  system  with  useless  elements,  the  digestive  and  biliary  functions  become 
disturbed,  and  a  predisposition  to  disease  is  induced.    For  this  state  of  things,  the  soldier 
should  either  have  work  or  exercise  provided,  sufficient  for  his  diet ;  or  his  diet  should 
be  made  to  accord  better  with  his  sedentary  habits.     No  general  rule  can  be  laid  down 
in  this  matter,  applicable  to  all  circumstances.    But  one  thing  is  quite  clear,  that  the 
soldier  should  have  more  exercise,  and  that  the  same  diet  which  may  be  consumed  in 
the  cold  season  with  safety  cannot  be  the  most  suitable  for   heat.    Dr.  Dempster 
tells  us  that  it  is  certain  that  the  majority  of  the  recruits  from  Ireland  and  Scotland  pao.e  4GG 
eat  in  the  hot  weather  in  India  many  times  the  bulk  of  animal  food  ever  consumed  in 
their  native  country  while  working  hardest  in  the  coldest  season  of  the  year.  And 
that  the  same  quantity  of  animal  food  and  stimulating  drinks  taken  with  advantage 
by  a  working  man  in  a  cold  moist  climate  is  not  only  unnecessary,  but  positively 
injurious  to  the  almost  idle  European  soldier  in  the  burning  plains  of  Hindostan.  So 
little  is  the  importance  of  the  difference  of  climate  recognized  that  the  soldier  eats  animal 
food  twice  or  even  thrice  a  day  all  the  year  round.    Sir  John  Lawrence  says  that  he  2943. 
does  not  believe  the  officer  does  so,  and  that  if  he  does,  he  gets  sick  too.    The  evidence 
before  us  goes  to  prove  that  the  present  dietary  of  the  soldier  considered  with  reference  to 
the  amount  of  work  he  has  to  do  is  injurious  to  his  health,  and  we  concur  entirely  in  the 
opinion  of  Sir  John  Lawrence  that  Government  might  try  to  induce  the  men,  by  varying  2946. 
the  ration,  with  reference  to  hot  and  cold  weather,  to  use  more  vegetable  diet  and  fruit, 
and  less  animal  food. 

The  regimental  medical  officer  is  indeed  charged,  by  the  new  medical  regulations,  with 
the  duty  of  making  such  representations  on  this  subject  to  his  commanding  officer  as 
he  may  deem  necessary  for  the  health  of  the  troops,  so  that  the  principle  of  change 
is  admitted. 
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Dress. 

Dress.  Much  interesting  and  valuable  information  on  the  subject  of  the  soldier's  dress  in 

India  will  be  found  in  the  stational  reports  and  in  the  evidence,  and  several  important 

suggestions  for  improving  some  of  its  details  have  been  laid  before  us,  particularly  by 
2860.  Julius  Jeffreys,  who  has  paid  much  attention  to  the  subject. 

The  dress  of  late  years  has  undergone  great  and  beneficial  changes,  and  is  now  much 

better  adapted  to  the  climate,  seasons,  and  duties,  than  it  was  in  former  times. 
3238.  rpne  goidjgj.  now  wears  habitually  a  khakee  (dust-coloured  cotton)  tunic  and  trousers, 

and  a  helmet  made  of  wicker  work.     The  collar  is  made  to  fasten  with  a  hook  and 

eye,  and  no  stock  is  worn  except  in  cold  weather. 
80-83.         As  regards  under-clothing,  the  evidence  is  in  favour  of  wearing  light  flannel  next 

the  skin,  especially  at  stations  subject  to  sudden  changes  of  temperature,  and  under 

exposure. 

Sir  Ranald  Martin  considers  that  the  evaporation  from  the  surface  of  the  body  is  so 
great  in  India  that  a  slow  conducting  medium  next  the  skin  is  absolutely  necessary,  and 
that  dysentery  and  liver  disease  are  frequently  produced  by  chills.  Flannel  moderates 
the  evaporation  from  the  surface  of  the  body,  apparently  without  heating  it,  for  Mr. 
2886.  Jeffreys  states  that  he  has  repeatedly  ascertained  the  temperature  of  the  skin  in  hot  and 
dry  weather  to  be  much  lower  under  flannel  with  a  cotton  dress  over  it,  than  under  cotton 
alone.  The  value  of  flannel  in  preserving  health  has  been  long  known  to  army  officers, 
and  the  main  objection  to  its  universal  introduction  is  the  difficulty  of  washing;  but  on  the 
other  hand  this  objection  does  not  apply  with  much  force  to  its  use  in  India  where  labour 
is  so  cheap. 

The  present  head-dress  is  formed  for  the  special  purpose  of  protecting  the  head  from  the 
sun's  rays,  which  it  does  with  considerable  efficiency,  but  several  ingenious  improvements 
2860-2874.  in  it  have  been  laid  before  us  by  Mr.  Jeffreys,  which  are  worthy  of  examination.  He 
proposes  to  make  the  outer  shell  of  the  helmet  double,  with  a  ventilated  space  between 
the  layers,  and  within  the  shell  there  is  a  lining  to  fit  tight  to  the  head,  leaving  another 
ventilated  space  between  the  inner  surface  of  the  shell  and  the  wearer's  head. 

The  object  of  the  contrivance  is  to  ensure  the  passage  upwards  of  two  distinct 
currents  of  heated  air  between  the  outer  shell  of  the  helmet  and  the  head.    In  order 
to  diminish  the  power  of  the  outer  shell  to  absorb  the  sun's  rays,  the  inventor  proposes 
to  cover  it  with  a  thin  highly-polished  metallic  surface. 
2883.  In  proof  of  the  great  importance  of  giving  every  attention  to  the  subject,  it  is  stated 

that  between  the  years  1830-45  the  annual  mortality  among  troops  in  Bengal  was  nearly 
30  per  10,000  from  apoplexy  alone  ;  that  in  particular  instances  the  mortality  from  this 
disease  has  been  as  high  as  500  per  10,000,  while  the  deaths  from  the  same  disease 
in  England  were  less  than  2  in  10,000. 
2881.  Mr.  Jeffreys  also  mentions  that  excessive  heat  on  the  brain  produces  moral  depression, 
even  among  the  best  troops  in  the  service.    Sir  R.  Martin  concurs  in  this  opinion. 

Our  attention  has  been  called  to  one  other  matter  of  dress, — the  boots,  which,  as  at 
present  issued  to  the  soldier,  do  not  fit  well.    They  are  made  at  home  on  a  very  few 
models  and  sizes,  and  when  sent  out  to  India  are  found  in  very  many  cases  not  to 
3243,  3244.  ^  wearable.    Colonel  Greathed  states  that  in  his  regiment  the  men  never  used  them, 
and  that  they  were  taken  to  the  shoemaker's  shop  and  made  over  again  at  a  certain  cost. 

In  the  report  from  Ahmednuggur  it  is  stated  that  the  present  system  of  serving  out 
boots  of  similar  shape  to  men  with  differently-shaped  feet  "  cannot  be  too  much  repre- 
hended," and  that  a  better  system,  although  somewhat  more  troublesome  and  costly, 
would  be  amply  repaid  by  increased  efficiency.  The  reporters  suggest  that  "  upper 
leathers  "  and  soles  should  be  sent  out  to  India,  all  of  the  largest  size,  and  made  up  to 
fit  the  men  by  shoemakers  attached  to  each  company. 

Either  this  course  should,  be  followed  or  a  larger  variety  of  sizes  provided.  The 
simple  fact  mentioned  by  Colonel  Greathed  is  sufficient  to  prove  that  a  change  of  system 
is  required.  Foot-lameness  from  badly  fitting  boots  admits  of  no  excuse.  Of  all  causes 
of  inefficiency  in  an  army  it  is  the  most  unjustifiable. 


Intemperance. 

Intemperance.  According  to  existing  regulations,  every  soldier  has  a  right  to  purchase  at  his  regimental 
Statiouai  canteen  two  drams  of  spirits  of  good  quality,  generally  rum  or  arrack,  supplied  by 
Reports        the  Commissariat ;  or  he  may  substitute  malt  liquor,  wholly  or  partially,  for  spirit. 

The  quantity  of  malt  liquor  issued  in  lieu  of  spirit  varies  in  different  regiments,  but 
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generally  it  appears  to  be  a  quart  in  lieu  of  a  dram.  Formerly  spirit  used  to  be  issued  Inxempeeahce. 
as  part  of  the  ration,  and  it  could  be  obtained  early  in  the  morning ;  but  of  late  years 
this  practice  has  been  almost,  if  not  altogether,  discontinued.  No  intoxicating  drink  is 
issued  before  dinner,  but  every  soldier  has  a  right  to  purchase  the  quantities  of  spirits 
or  beer  stated  above.  Beer  can  be  removed  from  the  canteen  for  dinner,  but  spirits 
must  always  be  drunk  at  the  bar;  and  in  order  to  prevent  a  double  issue,  a  non- 
commissioned officer  attends  in  the  canteen  and  registers  the  men's  names  who  have 
received  their  allowance.  In  some  regiments  no  spirit  is  allowed  to  be  issued  until 
evening. 

Two  drams  of  spirit  are  equal  to  the  twentieth  part  of  a  gallon,  and  hence  each 
soldier  who  avails  himself  of  his  privilege  of  dram-drinking  to  the  fullest  extent,  will 
consume  18^  gallons  of  raw  spirit  per  annum  ;  but  most  men  content  themselves  with 
one  dram  and  an  equivalent  of  malt  liquor. 

Several  very  serious  questions  arise  out  of  this  practice  of  continual  dram- drinking,  as 
it  affects  the  health  and  efficiency  of  the  army  in  India.  In  colder  climates  it  is  known 
that  there  is  scarcely  a  habit  to  which  men  are  addicted  which  so  surely  and  steadily 
undermines  their  health  and  predisposes  them  to  organic  diseases  as  the  daily  use  of 
spirituous  liquors.  It  disorders  the  digestive  functions,  irritates  the  nervous  sj^stem, 
occasions  structural  disease  of  the  liver,  brain,  and  bloodvessels,  and  is  a  most  potent 
predisposing  cause  of  cholera  and  other  epidemic  diseases.  A  simple  statement  of  these 
well-known  effects  of  continued  tippling  is  sufficient  to  show  that  of  all  habits  it  is 
about  the  last  which  should  be  indulged  in  or  encouraged  in  such  a  climate  as  that  of 
India ;  for  the  diseases  which  it  is  observed  to  cause  in  this  country  are  diseases 
from  which  the  soldier  suffers  severely  in  India.  Liver  disease,  delirium  tremens, 
sunstroke,  and  apoplexy,  as  well  as  cholera,  prevail  to  a  large  extent  all  over  India, 
besides  a  number  of  diseases  which  are  indirectly  traceable  to  intemperate  habits.  A 
striking  illustration  of  the  evil  results  of  even  casual  acts  of  intemperance  is  given  by 
Dr.  Bird,  who  mentions  that  on  one  occasion  a  great  mortality  took  place  in  the  horse 
artillery.  Apoplectic  seizures,  cerebral  symptoms,  and  fever  struck  them  down.  "  We  3581-2. 
"  marched,"  he  says,  "  through  a  great  number  of  date-trees,  where  the  men  pulled  down 
"  the  pots  that  are  attached  to  the  trees ;  they  could  pull  them  down,  and  drink  the 
"  contents."  "  Toddy  and  the  sun  "  killed  them  ;  but  the  deaths  were  laid  to  the 
account  of  the  latter.*  Intemperate  habits  are  also  the  most  fruitful  causes  of  indis- 
cipline and  crime. 

At  some  stations  the  proportion  of  cases  received  into  hospital,  directly  or  indirectly 
the  result  of  intemperance,  appears  to  be  about  a  tenth  part  of  the  total  admissions  from 
all  diseases  ;  and  there  is  a  remarkable  concurrence  of  testimony  in  the  reports  of  the  Abstracts 
different  stations  as  to  the  injury  to  health  generally  caused  by  the  use  of  spirits.    Some  of  stational 
medical  officers  go  even  further,  and  object  to  the  use  of  malt  liquor  in  such  a  climate,  repor  s' 
and  propose  to  substitute  for  it  light   wines,  ginger  beer,  tea,  coffee,  &c,  for  the 
reason?  stated  by  Dr.  James  Bird  that  "  it  is  a  physiological  principle  that  any  hydro-  3546. 
"  carbonized  drinks,  whether  beer  or  spirits,  are  more  objectionable  to  men  going  to  a 
"  warm  climate"  than  the  less  stimulating  drinks  we  have  enumerated. 

The  same  evil  results  of  intemperance  have  been  traced  among  the  civil  European 
population.  Dr.  John  MacLennan  states,  that  in  one  hospital  at  Bombay  the  amount  1229. 
of  disease  admitted  from  intemperance  was  "  something  appalling  ;"  that  nearly  one- 
tenth  part  of  all  the  admissions  during  a  period  of  10  years  were  from  delirium  tremens 
and  ebrietas ;  that,  with  the  sole  exception  of  fever,  the  number  of  admissions  was  larger 
than  from  any  other  disease ;  and  that,  as  to  deaths,  "  alcohol  destroyed  more  than  either 
"  fever,  hepatitis,  or  diarrhoea,  and  nearly  as  many  as  cholera."  About  a  third  part  of 
the  victims  of  intemperance  were  soldiers  and  pensioners. 

We  are  glad  to  say  that  in  some  regiments  habits  of  temperance  have  been  introduced, 
and  with  marked  benefit  to  health. 

Mr.  Dempster  instances  the  case  of  the  2nd  troop,  1st  brigade,  horse  artillery,  in  which  Page  466. 


*  Referring  to  the  effects  of  drinking  ardent  spirits,  Sir  Charles  Napier  says  : — "Drinking  does  not  give 
"  the  fever,  but  it  so  inflames  the  liver  and  brain,  that  the  fever  takes  too  firm  a  grasp  to  be  got  rid  of.  Why  ! 
"  their  ration  is  two  drams  a  day,  and  eight  of  these  drams  make  a  quart  bottle!  so  the  sober  soldier  swallows 
"  one-fourth  of  a  bottle  of  raw  spirits  every  day  !  You  and  I  know  them  too  well  to  doubt  that  the  other 
"  three-fourths  go  down  after  the  first.  Dr.  Robinson,  of  the  1 3th,  a  clever  man,  supposed  to  know  India  better 
"  than  most  others,  tells  me  that  at  .Tellallabad,  when;  no  liquor  could  be  had,  where  they  could  get  only 
"  water,  he  had  not  a  sick  man  the  whole  time  !  The  great  disease  with  officers  and  men  is  drink,  but  the 
"  soldiers  drink  worse  lir/uor,  namely,  arrack,  which  is  made  tvith  anything  and,  everything  but  rice.  Rice, 
"  the  wholesornest  of  all  Indian  produce,  is  sadly  belied.  This  arrack  is  made  chiefly  of  bhang,  a  liquor 
"  drawn  from  the  date-tree,  not  by  distillation,  but  incision  in  the  bark." — Napier's  Conquest  of  Sinde,  p.  530. 
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Intemperance.  a  temperance  movement  was  introduced  at  Meerut,  and  only  20  men  drew  the  spirit 
ration,  the  remainder  either  drinking  moderately  of  malt  liquor  or  abstaining  altogether. 
He  states  the  effect  to  have  been  excellent,  and  that  he  "  had  never  before  seen 
"  European  troops  in  India  in  so  good  a  condition  in  all  respects  ;"  that  when  the 
troop  arrived  at  Meerut  from  Loodiana  it  had  50  per  cent,  actually  in  hospital,  and 
that  after  a  four  years'  residence  in  Meerut,  under  the  temperance  system,  it  marched  to 
Sealkote  "  with  a  clean  bill  of  health,  no  death  having  occurred  among  the  men  for  a 
"  period  of  two  years."  It  is  however  but  fair  to  state  that  Meerut  is  a  comparatively 
healthy  station. 

The  26th  Cameronians,  while  under  the  command  of  the  late  Colonel  Oglander,  is 
2390,  239J.  cited  by  Dr.  Maclean  as  a  temperance  regiment,  whose  health  was  "  admirable"  up  to 
the  time  of  their  landing  at  Chusan,  where  they  were  destroyed  by  bad  food  and  bad 
locality,  until  at  the  end  of  two  months  they  could  not  muster  20  men.     While  they 
were  at  Fort  William  they  had  only  about  a  third  of  the  sickness  under  temperance 
Appendix     which  they  suffered  from  under  dram-drinking.     They  landed  in  China  900  strong,  and 
Kin-rich       there  was  not  a  single  man  in  the  regiment,  except  the  old  soldiers,  who  drew  his  spirit 
Report, vol.2,  nation. 

9390  Dr.  Maclean  also  mentions  a  remarkable  illustration  of  the  beneficial  effect  of  tem- 

perance in  the  84th  regiment,  under  the  command  of  Colonel  Russell,  while  it  was 
stationed  at  Secunderabad,  which  has  been  hitherto  one  of  the  most  unhealthy  spots  in 
India.  The  Irish  Roman  Catholic  priests  in  the  regiment  promoted  the  temperance 
movement  so  effectually  that  there  was  scarcely  a  man  in  the  regiment  who  drew  the 
spirit  ration  ;  and  he  says,  "  as  might  be  expected,  it  was  one  of  the  healthiest  regiments 
"  I  ever  saw  in  Secunderabad." 
1355,  135G.  Another  similar  fact  is  mentioned  by  Dr.  Colvin  Smith  as  having  occurred  at  this 
station.  He  says  that  the  3rd  Madras  European  regiment  was  remarkably  healthy  at 
Secunderabad  in  1856  ;  and  when  his  attention  is  called  to  the  fact  that  this  healthiness 
is  an  exception  to  the  rule,  he  states  that  it  is  to  be  accounted  for  in  this  way,  "  that 
"  they  got  rid  of  all  the  grog  shops  about  the  lines,  and  that  improved  the  health  of  the 
"  regiment  immensely." 

The  whole  tenor  of  the  evidence,  then,  goes  to  prove  that  the  consumption  of  ardent 
Vide  also      spirits  by  the  troops  is  a  very  potent  cause  of  disease  in  India,  and  that  much  benefit  to 

Stational  ^c  efficjency  Qf  the  army  would  accrue  from  discontinuing  its  use,  if  it  were  practicable 
Reports.  i  o  r 

to  do  so. 

It  is  upon  the  practicability  of  effecting  this  great  reform  that  the  whole  question  turns. 

The  use  of  spirits  habitually  is  an  acquired  taste,  which  after  a  time  becomes  con- 
firmed. The  habit  exists  throughout  the  British  army,  and  is  carried  with  it  to  every 
station  at  which  it  serves,  whatever  may  be  the  climate  or  its  dangers.  It  is  this 
depraved  taste  which  lies  at  the  root  of  the  whole  matter,  and  which  renders  it  so  difficult 
to  deal  with  the  question. 

Throughout  the  army,  drunkenness  is  punished  as  an  offence,  and  at  all  home  stations 
the  sale  of  spirits  is  forbidden  in  the  canteens.  So  far,  the  habit  meets  with  discourage- 
ment. 

The  introduction  of  libraries,  reading  rooms,  schools,  good  conduct  badges,  amusements 
of  various  kinds,  and  savings'  banks  are  encouragements  to  temperance  which  have  been 
introduced  of  late  years. 

It  is  considered  to  be  unnecessary  at  home  stations  to  permit  the  sale  of  ardent  spirits 
in  canteens,  because  no  danger  can  accrue  from  the  prohibition,  while,  at  the  same  time, 
their  use  is,  to  a  certain  extent,  discouraged. 

But  at  most  foreign  stations,  and  throughout  the  whole  of  India,  it  has  been  considered 
advisable  to  permit  the  sale  of  ardent  spirits,  under  restrictions  as  to  quality  and  amount, 
in  all  canteens  ;  because  bad,  adulterated,  and,  in  some  cases,  poisonous  spirits  only  could 
be  otherwise  obtained  by  the  soldier. 

The  permissive,  authorized  sale  of  spirits,  the  use  of  which  by  the  troops  we  have 
shown  to  be  an  indirect  cause  of  a  large  amount  of  disease  and  mortality,  thus  becomes 
a  direct  encouragement  to  intemperance  and  disease,  while  its  avowed  object  is  to  prevent 
disease  by  supplying  men  with  a  less  injurious  spirit  than  they  could  otherwise  obtain. 

There  are  also  certain  financial  advantages  derived  from  this  monopoly  of  sale,  which 
are  thus  described  by  Colonel  Greathed : — 

"  3185.  You  say  that  the  soldier  derives  a  certain  pecuniary  benefit  from  the  canteen  fund,  will 
you  explain  to  the  Commissioners  how  that  arises  ? — It  is  from  the  enhanced  price  at  which  the 
spirits  are  sold, — 8  annas  or  Is.  is  imposed  upon  every  gallon  of  spirits,  and  that  in  a  very  short 
time  creates  a  fund  which  supplies  the  wants  of  the  soldier  without  any  expense  to  himself;  for 
instance,  the  canteen  fund,  under  the  regulations  of  the  Government,  pays  for  the  cap  covers  of 
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the  men,  which  are  very  necessary,  and  a  constant  expense  ;  it  also  pays  for  all  his  amusements, —  Intemperance. 

the  fives  court  and  the  theatre,  the  skittle  ground  and  the  gardens,  and  in  fact  any  reasonable   

request  which  the  commanding  officer  makes  is  always  granted. 

"  3186.  When  we  speak  of  the  Government  providing  soldiers  with  a  fives  court,  or  other  means  v 
of  amusement,  we  mean  that,  in  point  of  fact,  the  soldier  provides  these  for  himself  by  the  tax 
which  is  levied  on  spirits,  and  which  is  levied  on  spirits  exclusively?— The  fives  courts  are  always 
parts  of  the  barracks ;  the  theatres  are  certainly  maintained  by  the  soldiers,  or  by  the  regiment ;  the 
men  subscribe  to  them.  The  theatre  at  Jullundur  was  bought;  we  paid  S001.  for  it,  and  that  money 
was  paid  out  of  the  canteen  fund  entirely;  that  the  Government  did  not  give  at  all:  and,  in  fact, 
everything  connected  with  the  amusements  and  comfort  of  the  men  is  paid  for  out  of  the  canteen 
fund/' 

In  the  appropriation  of  this  fund,  Colonel  Greathed  states  that  the  fund  accumulates  in  3190- 
"  a  wonderful  way,"  and  that  the  great  difficulty  is  to  keep  it  down.    After  3,000  rupees 
are  accumulated,  the  Government  may  lay  its  hands  on  the  fund ;  and  it  is  the  object  of 
the  officer  commanding  the  regiment  to  spend  it  as  quickly  as  he  can. 

It  appears  then  that  there  is  a  tax  on  spirits  which  is  applied  in  India  to  purposes  and 
objects  which  are  met  in  a  totally  different  way  at  home,  and  that  there  is  a  direct  pecu- 
niary interest  in  the  soldier  consuming  spirits  up  to  the  full  extent  of  the  regulation 
allowance.  There  is,  as  it  were,  a  tacit  encouragement  for  the  soldier  to  drink  that 
which  is  admitted  to  be  injurious  to  health,  in  order  that  he  may  be  benefited  in  other 
ways,  which  may  be  conducive  to  health.  So  long  as  this  pecuniaiy  interest  is  recog- 
nized, it  will  be  impossible  to  deal  effectually  with  the  evil.  Government  in  India  should 
cease  to  have  anything  to  do  with  such  a  source  of  revenue,  in  the  same  manner  as  it 
has  done  at  home  ;  and  whatever  is  necessary  for  the  soldier's  health  and  recreation 
should  be  otherwise  provided  for. 

Colonel  Greathed  says,  "  I  cannot  defend  it.    Let  the  Government  give  the  money,  3194. 
"  and  the  thing  might  be  done.    It  is  a  question  of  money." 

As  regards  the  danger  of  bad  or  adulterated  spirits  being  obtained  by  the  men,  there  is 
an  all  but  universal  belief  that  if  the  supply  at  the  canteen  were  discontinued,  the  men 
would  be  injured  by  drinking  bazaar  spirits. 

Distillation  appears  to  be  carried  on  to  a  large  extent  all  over  India,  and  in  every 
bazaar  there  are  places  where  spirits  of  some  kind  can  be  openly  bought  or  otherwise 
obtained  at  a  very  small  price.  This  spirit  is  stated  to  be  very  unwholesome,  and  often 
adulterated  with  poisonous  drugs,  such  as  stramonium,  &c,  to  increase  its  intoxicating 
power.  It  is  not  very  strong,  but  it  is  so  cheap  that  a  man  may  intoxicate  himself  for 
three  halfpence,  or  less.  It  is  allowed  to  be  sold  in  the  bazaars,  but  not  to  soldiers, 
under  severe  penalties  both  as  regards  the  vender  and  the  man  himself. 

One  of  the  most  difficult  and  important  duties  of  the  bazaar  magistrate  is  to  keep 
the  soldiers  from  obtaining  this  bad  cheap  liquor,  which  he  does  manage  to  procure  not- 
withstanding the  facilities  afforded  by  the  canteen  and 'the  penalties  to  which  he  subjects 
himself. 

Sir  R.  Martin  -says,  "  restrictions  are  always  attempted,  but  then  the  evil  of  open  65. 
"  cantonments  throughout  India,  is  the  difficulty  of  maintaining  a  proper  system  of 
"  medical  police,  especially  in  regard  to  the  use  of  the  pernicious  bazaar  spirits."  Tes- 
timony to  the  same  effect  is  given  by  other  witnesses,  and,  indeed,  the  difficulty  of 
preventing  the  sale  of  bazaar  spirits  to  soldiers,  is  the  only  reason  alleged  in  the 
stational  returns  for  the  continuance  of  the  present  canteen  system.  From  nearly  every 
station,  and  from  all  classes  of  officers,  there  is  the  same  expression  of  opinion,  that  the 
use  of  spirits  by  the  troops  is  neither  conducive  to  health  nor  discipline,  and  that  it 
ought  to  be  abolished  were  it  possible  to  prevent  the  consumption  of  bazaar  spirits. 

Notwithstanding  every  effort,  it  is  to  be  feared  that  the  cheap  spirit  will  always  cope 
successfully  with  the  dear  spirit;  and  the  whole  evidence  leaves  it  very  doubtful  whether, 
considering  the  encouragement  given  to  men  to  drink  spirits  in  the  canteen,  confirming 
their  bad  habits,  and  the  cheapness  of  the  bazaar  spirit  which  they  manage  to  procure, 
the  present  canteen  system  is  of  any  use  in  protecting  the  soldier's  health, 

The  testimony  in  favour  of  the  use  of  malt  liquor  is  nearly  as  unanimous  as  the  testi-  Stational 
mony  against  the  use  of  spirits.  Some  medical  officers,  indeed,  consider  that  it  would  RePorts- 
hardly  be  safe  even  in  India  to  deprive  old  spirit-drinkers  of  a  long-accustomed  stimulus ; 
but  admitting  that  such  cases  exist,  they  in  no  way  detract  from  the  weight  of  testimony 
on  the  other  side,  because  the  cases  put  forward  arc  exceptional,  and  are  indeed  those 
in  which  a  medical  officer  would  in  all  probability  prescribe  alcoholic  stimulants  as  medi- 
cines. Indeed  it  would  not  foe  advisable  to  exclude  the  use  of  spirits  altogether  from 
the  army.  There  are  cases,  such  as  those  alluded  to,  and  there  are  particular  kinds  of 
service,  as,  for  instance,  field  service,  or  duties  exposing  men  to  wet  or  clamp,  or  very 
great  fatigue,  where  a  temporary  stimulus  would  be  of  use,  and  where  an  issue  of  spirit 
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Intemperance,  under  the  advice  of  the  medical  officer  might  be  permitted.  But  it  is  now  known 
that  many  of  these  temporary  uses  to  which  spirits  can  be  advantageously  applied  are 
much  better  met  by  tea  or  coffee,  both  of  which  have  the  special  virtue  of  preventing 
waste  under  exertion,  which  spirit  has  not.  Indeed  there  can  be  no  doubt  that  a  more 
systematic  use  of  these  beverages  during  times  of  fatigue  and  exposure  would  conduce 
more  to  the  health  of  troops  than  any  temporary  issue  of  spirits. 

Admitting,  however,  the  existence  of  these  exceptional  cases,  the  weight  of  evidence 
is  strongly  in  favour  of  malt  liquor  when  compared  with  spirits. 
803.  Speaking  of  the  comparative  effect  in  India  on  health  of  the  use  of  these  drinks, 

Deputv  Inspector- General  Stewart  says — 

"  I  believe  the  majority  of  soldiers  would  greatly  prefer  malt  liquor  to  spirits,  and  the  only 
reason  for  their  not  using  beer  almost  exclusively  is,  their  means  being  insufficient  to  procure  it. 
I  also  feel  assured  that  the  use  of  malt  liquor  is  far  more  conducive  to  health  than  that  of 
spirits :  I  believe  it  would  also  lead  to  less  crime  and  irregularity.  I  have  further  observed, 
that  the  consequences  of  prolonged  over-indulgence  in  malt  liquor  are  more  manageable  and 
■   less  fatal  in  their  result  than  when  produced  by  a  similar  abuse  of  spirits." 

Page  466.         Deputy  Inspector- General  Dempster  in  his  paper  says — 

"Although  I  am  of  opinion  that  the  freshly  arrived  European  does  best  to  confine  himself  to 
pure  cold  water  or  slightly  acidulated  drinks,  yet  if  good  malt  liquor  is  only  to  be  considered  a 
substitute  for  rum,  I  would  advocate  its  use  from  the  very  first." 

These  opinions  of  experienced  medical  officers  give  the  substance  of  most  of  the 
evidence  on  the  subject  which  will  be  found  in  the  station al  reports ;  but  it  must  not  be 
considered  that  malt  liquor  is  advocated  as  a  drink  which  it  is  indispensable  for  the  soldier 
to  use ;  the  evidence  only  goes  to  prove  that  malt  liquor  is  very  greatty  less  injurious  to 
health  in  a  warm  climate  than  spirits. 

3516.  We  have  already  quoted  what  Dr.  James  Bird  says  on  the  subject.    His  evidence  is 

against  malt  liquor  and  in  favour  of  lighter  drinks,  and  other  witnesses  give  equally 
1205,  1206.  guarded  opinions  :  thus,  Dr.  John  McLennan  says,  "  I  apprehend  that  beer  or  porter 
"  ought  to  be  taken  with  considerable  moderation  if  health  is  to  be  retained  in  India  "  ; 
and  when  he  is  asked,  "  But  do  you  not  think  that  a  comparatively  liberal  use  of  beer  or 
"  porter  would  be  far  less  injurious  than  an  unlimited  use  of  ardent  spirits  ?"  he  replies, 
"  I  think  it  would  produce  a  different  class  of  disease.  I  believe  that  great  beer-drinkers 
"  and  great  porter-drinkers  do  suffer." 

Light  wines,  and  temperance  drinks  of  various  kinds,  tea,  and  coffee  are  certainly 
those  which  would  meet  the  case  as  regards  health  most  effectually,  were  it  possible 
to  secure  their  use  by  the  troops  ;  and  perhaps  as  great  an  inducement  to  sobriety  as 
any  of  them,  would  be  a  plentiful  supply  of  pure  filtered  cold  water,  obtained  from 
fountains  or  water-taps  at  convenient  places  all  over  the  stations. 

5650.  The  Indian  Government  has  been  put  to  an  expense  of  nearly  200,000/.  a  year  in 

supplying  malt  liquor  from  home  for  the  troops  in  India,  in  order  to  place  it  within  the 
reach  of  the  men.  And  as  the  daily  use  of  malt  liquor  is  not  necessary  to  health,  this 
large  sacrifice  of  revenue  can  be  considered  in  no  other  light  than  as  a  tax  to  encourage 
men  not  to  drink  spirits,  and  is  a  striking  evidence  of  the  cost  incurred  by  the  intem- 
perate habits  of  the  British  soldier.  If  the  loss  to  the  service  from  diseases  occasioned 
by  intemperance  were  added  to  this  premium  on  the  consumption  of  the  less  deleterious 
drink,  it  would  amount  to  a  very  large  item  in  the  whole  cost  of  the  army. 

5651,  5652.  One  of  the  advantages  of  hill  stations  is  stated  to  -be  that,  on  account  of  the  lower 
temperature  of  the  climate,  beer  could  be  brewed  at  them,  and  a  great  public  saving 
effected  thereby. 

Page  482.  This  has  already  been  tried  by  Lieut.-Colonel  Ouchterlony  and  others.  But  the 
nature  of  the  materials  at  their  disposal  and  other  circumstances  rendered  their  success 
only  partial.  He,  however,  thinks  the  question  of  establishing  breweries  in  India  worthy 
of  consideration  by  capitalists. 
5654,  5657.  Sir  A.  M.  Tulloch  is  strongly  of  the  view  that  beer  should  be  brewed  at  all  the  higher 
stations,  and  the  great  cost  of  carriage  saved. 

The  whole  subject,  indeed,  is  of  most  serious  importance,  and  every  inducement  to 
temperance  should  be  held  out.  Any  change  would  have  to  be  gradually  introduced, 
beginning  with  young  soldiers,  and  discouraging  to  the  utmost  the  use  of  spirits,  until 
the  stigma  of  spirit-drinking  be  wiped  off  from  the  British  army.  The  present  inactive 
weary  life  which  the  soldier  leads  in  warm  climates  powerfully  fosters  the  habit  of  intem- 
perance ;  and  every  facility  for  useful  work  and  for  rational  instruction  and  recreation 
should  be  afforded  him. 
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Venereal  Disease. 

Venereal  Disease,  a  frequent  concomitant  of  intemperate  habits,  and,  like  these,  Venereal 
fostered  by  want  of  occupation,  is  another  of  the  causes  enumerated  as  laying  the  ISEASE' 
foundation  for  ill  health  in  India.    It  prevails  to  a  very  great  extent  in  the  army,  and 
at  almost  every  station.      The  proportion  of  venereal  cases  constantly  in  hospital  is 
usually  from  20  to  25  per  cent,  of  the  total  sick.    At  some  of  the  larger  stations  it 
very  much  exceeds  this  amount.    At  Bangalore  and  Roorkee  the  proportion  at  the 
time  the  return  was  made  up  was  50  per  cent. ;  at  Dinapore  it  was  as  high  as  53  per 
cent. ;  and  its  influence  on  efficiency  may  be  judged  of  from  the  fact  stated  by  Dr. 
Maclean,  that  in  the  1st  Madras  Fusiliers,  a  few  years  ago,  the  amount  of  syphilis  was  2393. 
equivalent  to  the  withdrawal  from  duty  of  one-fourth  of  a  company  daily.    Many  of 
the  cases  are  of  course  of  a  slight  character,  but  a  considerable  number  become  very 
serious  in  their  progress,  and  render  the  men  unfit  for  service.     Many  invalids  are 
sent  home  from  this  cause,  and  in  numerous  other  cases  the  constitution  is  undermined, 
and  the  patient  becomes  liable  to  other  diseases. 

There  is  no  subject  so  difficult  to  deal  with  as  this  ;  and  almost  every  plan  for  lessening 
the  evil  has  been  tried  and  found  to  fail.  They  all  resolve  themselves  into  two  classes, 
namely,  repressive  measures  of  police,  or  marriage  and  moral  restraint. 

Many  of  the  stational  returns  contain  recommendations  for  the  establishment  of  lock 
hospitals,  and  several  witnesses  have  also  strongly  recommended  them.  They  were  in- 
troduced many  years  ago  into  India,  but  their  use  was  after  awhile  discontinued.  The 
amount  of  venereal  affections  among  the  troops  in  all  three  Presidencies  is  so  large  (in 
I860  it  was  345  cases  per  1,000  of  the  strength  in  Bengal,  249  in  Madras,  and  314  in 
Bombay)  that  there  is  an  urgent  need  of  some  remedial  measures.  After  considering  the 
various  plans  which  have  been  adopted  in  different  countries,  we  have  arrived  at  the 
conclusion  that  none  are  so  likely  to  diminish  this  great  scourge  of  the  soldier  in  India 
as  the  re-organization  of  the  measures  formerly  adopted  in  the  three  Presidencies,  with 
any  improvements  which  subsequent  experience  and  consideration  may  point  out  as  being 
required  to  meet  the  necessities  of  each  locality. 

Additional  means  of  cleanliness,  such  as  have  been  recommended  by  Mr.  Acton,  ought  4010. 
to  be  provided  in  all  barrack  lavatories.    They  would  materially  diminish  the  liability 
of  the  troops  to  this  class  of  diseases. 

It  is  observed  that  among  native  regiments,  where  marriage  is  not  restricted,  this 
disease  is  much  less  frequent  than  in  European  regiments,  in  which  marriage  is 
restricted. 

There  are  no  means  of  knowing  precisely  to  what  extent  these  facts  stand  to  each  other 
in  the  relation  of  cause  and  effect,  but  they  have  led  to  certain  proposals  for  increasing  the 
proportion  of  marriages  in  the  army.  The  present  proportion  of  married  soldiers  in  Her 
Majesty's  regiments  who  have  a  claim  for  accommodation  in  barracks  is  6  per  cent,  of  the 
force  (exclusive  of  Serjeants)  at  home,  and  12  per  cent,  in  India.  Since  the  amalgamation  of 
the  two  services  any  augmentation  in  the  number  of  marriages  specially  to  meet  the  case 
of  India  would  probably  involve  a  change  in  the  regulation  throughout  the  army.  Even 
at  present,  and  with  the  existing  per-centage,  the  number  of  women  and  children  in  a  * 
regiment  is  a  very  serious  affair,  and  leads  to  much  expense  as  wTell  as  suffering.  It  is 
beyond  our  province  to  decide  what  should  be  the  proportion  of  marriages  "with  leave" 
for  the  whole  army.  Men  of  great  experience  consider  that  the  proportion  should  be 
increased.  Married  men  are  generally  the  most  healthy  ;  they  are  the  best  soldiers,  and 
a  certain  number  of  them  are  an  example  in  a  regiment ;  but  when  the  regiment  goes  on 
foreign  service  a  certain  proportion  of  women  only  can  be  taken  with  it :  and  thus,  so  far 
as  India  is  concerned,  any  large  increase  in  the  proportion  of  marriages  would  lead  to 
wives  and  children  being  left  behind,  and  exposed  to  much  temptation  and  possibly  to 
distress,  while  the  domestic  tie  cannot  fail  to  be  weakened  by  long  protracted  absence. 
Some  excellent  remarks  on  the  subject  will  be  found  in  Miss  Nightingale's  paper.  p  ^ 

There  is  one  means  of  reducing  the  temptation  resulting  in  sexual  disease,  which 
ought  to  be  encouraged,  and  that  is  to  improve  the  soldier's  condition  in  the  way  of 
occupation,  instruction,  and  recreation, — in  fact,  to  occupy  his  wasted  time  beneficially  Vide  Ap- 
and  rationally.    The  late  General  Jacob  was  fully  aware  of  this,  when  he  stated  that  pendix  2, 
"  moral  forces  alone  are  of  any  value."  Kurrachee 

So  far  as  we  can  deal  with  this  question,  occupation  appears  to  us  to  afford  the  most 
reasonable  hope  of  diminishing  this  great  scourge,  by  leading  men  away  from  the  canteen 
and  from  vice. 
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Means  of  Recreation  and  Instruction. 


Recreation, 
&c. 
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There  is  no  period  of  military  service  in  which  the  soldier  is  thrown  more  upon  his 
own  resources,  and  has  fewer  opportunities  of  employing  them  advantageously,  than 
during  his  service  in  India.  He  rises  at  gun-tire,  attends  his  parade  or  drill,  over  soon 
after  sunrise.  He  then  returns  to  his  barrack,  and  during  the  hot  season  he  is  not 
allowed  to  leave  it  till  late  in  the  afternoon.  At  one  o'clock  he  consumes  a  large  amount 
of  both  animal  food  and  vegetables,  porter  (perhaps  a  quart),  and  spirits.  He  has  few  or 
no  means  of  occupying  himself  rationally.  He  lies  on  his  bed  and  perhaps  sleeps  most  of 
the  day.  He  has  his  evening  parade  or  drill,  and  his  turn  of  guard  duty  once  every  five, 
seven,  or  ten  days.  Even  at  home  this  kind  of  regimen  would  be  far  from  conducive  to 
health.  In  India,  both  physically  and  morally,  it  helps  to  destroy  it  in  men  in  the  prime 
of  life,  with  abundance  of  nervous  powrer  to  dispose  of. 

The  whole  of  this  unwholesome  proceeding  is  considered  necessary  for  preserving  the 
soldier ;  but  it  is  not  considered  necessary  to  subject  the  officer  to  the  same  ordeal.  He 
goes  about,  and  even  goes  shooting,  not  only  without  detriment,  but  with  great  advan- 
tage to  health  ;  for  the  officers  are  much  more  healthy  than  the  men. 

Some  means  of  passing  the  time  are  provided  for  the  soldiers  at  all  stations. 

The  usual  games  are  long  bullets,  quoits,  fives,  and  cricket ;  and  almost  every  station 
has  a  ball-court  and  skittle-alley. 

There  are  also  libraries,  and  sometimes  a  theatre. 

Soldiers'  gardens  and  workshops  have  been  tried  at  a  few  stations ;  but  there  are  no 
covered  places  for  exercise  or  for  gymnastics. 

The  scale  on  which  the  existing  means  have  been  provided  is  the  same  as  the  very 
imperfect  provision  at  home,  without  reference  to  the  climate  or  to  the  much  greater 
need  of  inducements  to  exercise,  which  require  to  be  held  out  in  India. 

The  men's  amusements,  such  as  they  are,  are  always  connected,  more  or  less,  with 
drink  ;  and  they  are  everywhere  most  deficient  in  amount.  The  men  suffer  much  from 
ennui.  For  all  practical  purposes  they  are  entirely  idle ;  and  they  complain  of  what 
they  feel  everywhere,  the  "  weary  idleness  "  of  their  lives,  and  that  there  has  been  so 
little  done  in  the  way  of  giving  them  occupation. 

The  want  of  exercise,  and  a  coincident  high  rate  of  sickness  and  mortality,  falls  most 
heavily  on  the  infantry.  The  cavalry  regiments  and  artillery,  who  have,  one  way  or 
other,  much  more  physical  exertion  to  undergo,  are  much  more  healthy. 

From  every  station  there  are  requirements  for  increased  means  of  occupation,  which 
we  shall  briefly  notice  in  detail. 

Foremost  amongst  the  proposals  is  that  for — 


WoracsHors. 

5102. 

Vide  Sta- 
tional Re- 
ports. f 

4122,  1479. 

4130. 
4134. 

2955. 


3960. 
Addenda, 
1,2,  3,p.238. 

74. 


Workshops. 

At  most  of  the  stations  there  are  none  at  present ;  while  it  is  admitted  that  every- 
where they  would  be  most  useful.  The  only  difference  of  opinion  is  as  to  the  kind  of 
work  to  be  done,  and  how  the  workshops  and  tools  are  to  be  provided.  All  agree* 
however,  that  the  trades  should  be  useful,  and  that  the  soldiers  should  make  money  by 
them.  The  opinion  at  some  stations  is  that  the  work  done  should  be  of  such  a  kind 
as  is  required  by  natives,  and  should  be  sold  to  them.  Colonel  Campbell  suggests 
cabinet-making,  shoe-making  especially,  and  printing. 

He  states  that  he  used  to  print  all  his  own  returns  in  this  way,  as  well  as  papers  for 
the  civil  authorities  at  Lucknow,  and  that  at  Meerut  he  was  able  to  supply  100  pairs 
of  boots  to  the  81st  regiment,  who  could  not  otherwise  have  obtained  them. 

Sir  J.  Lawrence  proposes  that  the  men  should  make  "  anything  connected  with  their 
regiment,"  such  as  clothes,  shoes,  ironwork,  &c. 

As  regards  tools  it  is  considered  that  Government  should  provide  them  in  the  first 
instance,  and  that  they  should  be  afterwards  kept  up  by  the  regiment.  It  is  satisfactory 
to  know  that  every  barrack  in  the  Punjab  has  a  workshop  attached  to  it,  and  that  the 
subject  has  already  attracted  considerable  attention  on  the  part  of  the  Indian  Government. 

Sir  Proby  Cautley  puts  in  three  letters  from  soldiers  themselves,  in  proof  of  the 
advantage  of  occupying  their  spare  time. 

And  the  experience  of  the  3rd  Bombay  Fusiliers,  extending  over  seven  years,  affords 
remarkable  instances  of  improvement  in  the  men's  moral  character  from  indoor  occupa- 
tions. Courts-martial  and  crimes  diminished  in  proportion  as  the  men  were  occupied 
for  their  own  benefit.    It  has  indeed  been  the  opinion  of  some  of  the  greatest  army 
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surgeons  that  the  soldier  should  be  permitted  to  do  for  himself  whatever  he  can  do,  WoKKSHOps- 
without  injury  to  his  health  or  discipline. 

It  has  been  proposed  by  Sir  Alexander  Tulloch  and  Colonel  Durand  to  extend  the 
soldier's  occupation  beyond  the  workshops,  and  to  make  him  useful  in  outdoor  work,  5650,  5102. 
such  as  in  building  barracks,  or  in  magazines,  or  even  in  farm  work ;  but  the  objection 
to  such  proposals  is  that,  in  a  country  where  labour  is  so  cheap,  it  would  cost  much 
more  to  have  it  done  by  the  soldier  than  by  the  native  worker.    The  gain  would  be  in  .3110. 
the  health,  comfort,  and  contentment  of  the  men. 

Sir  C.  Trevelyan  has  also  stated  that  soldiers  would  not  come  forward  for  public  Addendum 
works,  unless  they  were  entirely  excused  from  military  duty  for  the  time.  t0  evidence, 

In  the  present  state  of  the  question,  we  propose  that  the  existing  means  for  carrying  p*  301 ' 
on  indoor  trades  should  be  extended,  or  provided  where  they  do  not  exist,  under  such 
regulations  as  would  make  it,  as  far  as  practicable,  the  interest  of  the  men  to  occupy 
themselves  profitably. 

Sir  Charles  Trevelyan  has  laid  before  us  an  important  suggestion  for  improving  the  5357. 
soldier's  condition,  by  holding  out  to  him  the  prospect  of  bettering  himself  by  his  own 
exertions  and  good  conduct.  He  proposes  to  select  from  regiments  men  of  good 
character,  trustworthy,  with  competent  knowledge  of  reading,  writing,  and  arithmetic, 
and  an  elementary  knowledge  of  native  languages,  such  as  may  now  be  obtained  in 
schools  ;  to  submit  these  men  to  some  suitable  test,  and  then  to  train  them  for  subordinate 
offices  in  the  administrative  departments.  He  states  the  plan  to  have  been  adopted 
successfully  at  Madras,  and  it  is  in  our  opinion  well  worthy  of  further  consideration. 
It  is,  however,  liable  to  the  objection  that  it  withdraws  from  the  army  the  most  trust- 
worthy men,  and  thus  tends  to  limit  the  supply  of  competent  non-commissioned  officers. 

Soldiers'  Gardens. 

Attempts  have  been  made  to  establish  soldiers'  gardens  at  several  stations,  chiefly  Gardens. 
with  the  view  of  occupying  the  men  and  providing  vegetables.    They  have  been  mainly  stational 
connected  with  regiments,  an  arrangement  which  no  doubt  has  militated  against  their  reports, 
success.    At  some  stations  they  have  been  very  useful,  and  the  men  have  taken  great  966-7. 
pleasure  in  them.    At  other  stations  they  have  not  been  so  successful,  apparently  from  2952. 
the  reason  mentioned.    The  regiment  may  be  called  away  at  any  time,  irrespective  of  the 
state  of  the  crop,  so  that  the  men  may  lose  the  result  of  their  labour.    But  Sir  A.  Tulloch 
is  of  opinion  that,  if  the  gardens  were  attached  to  the  station,  and  if  an  arrangement  i-;554- 
could  be  made  by  which  the  men  were  paid  for  their  work  the  gardens  would  succeed  • 
for  the  men,  he  says,  are  fond  of  gardening,  and  a  very  great  proportion  of  them,  after 
they  are  pensioned,  become  successful  cultivators.  w 

We  are  of  opinion  that  every  encouragement  should  be  given  to  these  gardens.  They 
have  often  succeeded  in  other  services,  and  are  worthy  of  a  fair  trial  in  India  ;  and  an 
arrangement  could  easily  be  made  by  which  the  interests  of  the  outgoing  regiment 
could  be  protected.    There  is  a  proposal  from  one  station  to  establish  farms. 

Gymnastics. 

It  is  scarcely  necessary  to  advocate  the  introduction  of  gymnastic  exercises.    They  Gvmnj 
have  been  extensively  used  in  foreign  armies,  and  a  beginning  has  recently  been  made  at 
home  stations,  and  also  at  one  or  two  foreign  stations  ;  but  up  to  the  present  time  there 
are  no  gymnasia  in  India,  although  the  evidence  from  the  stations  proves  that  it  would  be 
most  advantageous  to  provide  them. 

The  evidence  given  before  us  shows  that  gymnastics  would  be  "  the  best  thing  3220-3224. 
ever  introduced  into  the  service  in  India,"  provided  they  were  made  "  a  parade,"  and  the 
soldiers  "  dressed  loosely  "  for  the  purpose. 

The  gymnasia  should  of  course  be  covered,  and  provided  with  the  usual  fittings. 
According  to  the  new  medical  regulations,  the  medical  officer  is  required  to  see  that 
the  exercises  are  conducted  in  such  a  manner  as  not  to  be  injurious  to  health  ;  so 
that  nothing  further  will  be  necessary  than  to  provide  the  accommodation  requisite. 

The  gymnastic  sheds,  if  made  sufficiently  large,  would  afford  another  kind  of  accom- 
modation very  much  required  in  India,  viz.,  covered  places  where  the  men  could  walk   1013,  4135. 
and  take  exercise  during  the  heat  of  the  day,  and  in  the  rainy  season,  apart  from  the   5247>  3229- 
barrack  rooms,  where  they  are  at  present  literally  confined  at  these  times. 

On  this  subject  of  exercise,  another  most  important  question  presents  itself;  viz., 
whether  it  is  really  necessary  to  confine  the  soldier  so  rigidly  to  his  barracks  during  the 
heat  of  the  day.  The  assumption  seems  to  be  that  if  allowed  to  go  out  he  will  expose 
himself  and  get  sunstroke  or  some  other  disease,  and  so  the  health  of  the  regiment 
would  suffer.    No  evidence  of  this  result  has  been  adduced  before  us ;  and  indeed  it 
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Gymnastics,  would,  at  first  sight,  appear  doubtful  whether  confining  a  nurdber  of  men  all  day  in  the 
same  crowded  room  where  they  eat  and  sleep,  in  a  state  of  absolute  inaction,  is  not,  in 
such  a  climate,  productive  of  more  injury  than  allowing  the  men  legitimate  liberty.  The 
very  idea  of  confinement  is  in  itself  injurious,  and  is  very  likely  indeed  to  make  the 
3228.      soldier  miserable.    Tell  him,  however,  that  he  may  go  out,  and,  at  all  events,  the  idea 
of  unnecessary  restriction  will  be  removed.    We  have  evidence  before  us  of  men  being 
1404.      allowed  to  go  out  shooting  by  their  commanding  officer  in  the  hot  season  ;  and  they 
3206-7.     were  all  the  better  for  it.    At  all  events  they  did  not  suffer  in  consequence.    It  is  stated 
that  the  men  liked  shooting  better  than  any  other  amusement :  that  the  effect  on  their 
health  and  spirits  is  good  :  that  the  liberty  given  has  never  been,  in  an}'  single  instance, 
3208.      abused  ;  and  that  it  was  quite  a  point  of  honour  with  them  to  behave  well. 

At  malarious  stations,  and  during  dangerous  seasons,  the  same  amount  of  liberty 
3227.      cannot,  of  course,  be  given  with  safety. 

But  Colonel  Greathed  has  cited  a  remarkable  instance  of  the  benefit  derived  from  this 
3203.      liberty  in  one  of  the  hottest  stations  in  India. 

In  the  hottest  station,  Deesa,  where  we  were  for  three  years,  the  mortality  in  the  regiment  was 
extremely  small,  and  the  general  health  of  the  men  was  excessively  good.  I  mean  to  say  that 
they  were  able  to  take  the  most  active  exercise  there  without  suffering  from  the  heat.  We  allowed 
them  to  go  out  shooting  as  much  as  they  liked  all  over  the  country,  and  a  man  would  go  and  walk 
14  miles  on  foot  from  the  barrack,  and  be  back  at  night ;  their  health  and  spirits  were  excellent, 
and  there  never  was  a  single  case  of  a  difference  between  the  soldiers  and  the  natives  in  the 
whole  of  the  three  years  during  which  time  we  gave  them  unbounded  liberty  ;  I  mean,  of  course, 
to  the  good  men. 

In  this,  as  in  every  other  matter  bearing  on  the  soldier's  health,  no  precise  rule  can  be 
laid  down.  The  present  evil  is,  that  there  is  a  precise  rule,  viz.,  to  confine  the  soldiers 
to  barracks  ;  while  the  nature  of  the  case  and  the  evidence  both  indicate,  that  the  men 
should,  on  the  contrary,  have  every  facility  given  them  for  exercise,  under  such  local 
restrictions  as  common  sense  points  out. 

Libraries  and  Reading  Rooms. 

Libraries,  &c.  At  every  station  there  is  a  library  of  some  sort ;  but  these  libraries  resemble  closely 

Stational  ^ne  friaries  at  home  stations.    They  are  not  a  whit  more  comfortable  in  general ;  with 

reports.  a  few  exceptions,  not  so  well  lighted.    This  last  defect  they  have  in  common  with  all 

4123.  the  barrack  rooms;  for  in  India  "deficiency  of  light"  is  a  "universal  fault."  The 
4119.  supply  °f  books  is  bad,  and  a  "  constant  influx  of  new  works"  of  light  literature  is  as 

«  much  required  as  in  England.    There  are  very  few  proper  reading  rooms,  fewer  still 

of  day  rooms.  There  are  no  means  of  getting  refreshment,  such  as  tea,  coffee,  &c, 
connected  with  any  of  these  rooms  ;  although  it  is  obviously  most  desirable  to  extend 
this  class  of  accommodation  to  India,  as  is  now  being  done  at  home  stations.  The  men 
in  India  are  in  more  need  than  they  would  be  at  home,  of  some  place  out  of  their  bed 
rooms,  where  they  can  smoke,  talk,  and  have  harmless  refreshment,  without  being  exposed 
to  the  temptation  of  canteens. 
3219.  The  men  are  always  willing  to  take  advantage  of  any  rational  means  of  recreation  ; 
and  we  have  on  evidence  a  very  satisfactory  instance  of  a  successful  coffee  room,  given 
3777-3779.  by  Brigadier-General  Russell.  It  was  supported  by  voluntary  contributions  from  officers 
and  men.  The  library  contained  1,000  volumes,  and  received  a  quarterly  supply  of 
books,  newspapers,  and  periodicals  from  London.  In  the  coffee  room  the  men  could 
have  ginger  beer,  soda  water,  tea  and  coffee,  biscuits,  preserves,  &c.  It  was  at  a  distance 
from  the  canteen,  expressly  to  keep  the  men  out  of  the  way  of  temptation ;  "  the  very 
smell  of  the  liquor  being  a  temptation."  All  amusements  near  the  canteen  were  dis- 
couraged, and  only  encouraged  near  the  coffee  room. 

This  is  very  much  what  is  to  be  carried  out  at  home.  And  having  succeeded  at 
one  station  in  India,  it  ought  to  succeed  at  all  with  similar  care. 

Much  improvement  is  required  in  lighting  barracks  and  reading  rooms  in  the  long 

4124.  evenings.  Small  oil  lamps,  such  as  are  at  present  used,  give  a  very  inefficient  light. 
Wherever  gas  can  be  obtained  it  should  be  introduced  at  the  Indian  stations,  as  has  been 
done  at  home.  But  there  are  very  many  stations  in  India  where  gas  is  not  available, 
and  it  is  worthy  of  consideration  whether  at  these  stations  gas  apparatus  should  not  be 
provided.  Of  late  }7ears  great  improvements  have  been  introduced  in  the  manufacture 
of  gas  for  single  establishments  by  means  of  simple  portable  apparatus,  which  might  be 
tried  in  India.    Coal  is  not  everywhere  to  be  had,  but  there  is  at  all  barracks  a  certain 

Page  482.     amount  of  refuse  matter  which  might  be  used  for  the  purpose.    Lieut.-Colonel  Ouchter- 
lony  has  directed  our  attention  particularly  to  the  importance  of  the  subject  as  regards 
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the  comfort  of  Indian  barracks,  and  he  shows  that  it  would  be  economical  even  to  convert  Libraries,  &c. 
the  present  allowance  of  oil  into  oil  gas  instead  of  burning  it  imperfectly  in  the  defective 
lamps  in  use.    We  concur  entirely  in  the  importance  of  these  suggestions  for  the  comfort 
of  the  soldier. 

Theatres. 

There  are  theatres  at  many  stations,  generally  in  large  unoccupied  barrack  rooms  ;  and  Theatres- 
sometimes  there  are  rooms  erected  on  purpose,  which  are  also  used  for  music,  lectures,  3778. 
glee-singing,  dancing,  &c.    The  theatre  is  a  great  source  of  amusement,  and  occupies  Stational 
many  men  who  have  no  other  interest.   To  the  actual  performers  it  is  "  rather  lucrative."  rePortB- 

Hospitals. 

The  European  hospitals  are  constructed  on  the  same  general  plan  as  the  barracks  Hospitals. 
at  the  station.    The  soils,  sub-soils,  and  means  of  external  ventilation  are  of  the  same  ^,  j^jj  f 
character,  except  that  the  hospitals  are  more  isolated  than  the  barrack  buildings.  stational 
The  materials  and  construction  are  the  same.    The  wards  are  on  the  ground  floor,  reports, 
elevated  at  most  a  foot  or  two  above  the  level,  but  without  any  passage  of  air  beneath 
the  floor.    The  better  class  of  hospitals  are  those  which  consist  of  detached  wards, 
with  a  single  verandah,  because  they  admit  of  easier  ventilation.    The  worst  are  those 
which  have  a  number  of  wards  in  the  same  building,  or  double  aisles  with  more  than 
two  rows  of  beds  between  the  opposite  doors  and  windows. 

Although  more  constant  care  is  exercised  over  the  general  sanitary  state  of  hospitals 
than  over  that  of  barracks,  it  cannot  be  said  that  the  great  majority  of  them  are  well 
adapted  for  the  treatment  of  sick. 

The  plans  bear  evidence  of  not  having  been  subjected  to  any  intelligent  medical  or 
sanitary  revision  ;  and  they  carry  out  the  description  of  Sir  R.  Martin,  that  the  buildings     175,  176. 
are  generally  defective,  and  the  latrines  and  drains  generally  deficient. 

The  wards  vary  to  an  extraordinary  degree  in  their  dimensions  and  number  of  beds.  Abstracts 
Besides  the  usual  "  small  wards  "  containing  one  or  two  beds,  the  numbers  vary  from  16  ot  Stational 
beds  per  ward,  as  in  Fort  St.  George,  to  20,  30,  40,  166,  100,  as  at  Dumdum  and  Kur-  rePorts- 
rachee,  150,  as  at  Dinaporc,  while  at  Trimulgherry  (Secunderabad)  there  are  two  wards 
for  228  beds  each. 

The  dimensions  of  course  vary.  The  smallest  class  of  wards  are  about  25  feet  in 
length,  and  from  that  to  60,  70,  120  to  140,  334  feet,  as  at  Dumdum,  349,  as  at  Poona  ; 
and  perhaps  the  longest  hospital  ward  in  existence  is  at  Dinapore,  no  less  than  633  feet 
in  length.  This  ward  is  21  feet  wide  and  18  feet  high,  being,  in  fact,  nothing  but  a  very 
long  narrow  passage,  like  the  Scutari  corridors,  memorable  in  history  for  their  immense 
fatality  to  the  sick  in  them,  owing  in  part  to  this  long  narrow  construction. 

The  usual  width  of  Indian  hospital  wards  is  from  20  to  25  feet,  with  windows  and 
doors  on  opposite  sides.  In  a  few  they  are  40  feet  wide  ;  at  least  10  feet  more  than 
they  ought  to  be  for  health. 

The  wards  generally  are  of  considerable  and  unnecessary  height ;  18  feet  is  a  common 
height,  as  at  Poona  and  Kurrachee.  The  height  is,  however,  often  from  20  to  30  feet, 
and  even  42  feet,  as  at  Trimulgherry,  The  question  of  height  is  a  very  important 
one,  as  indicating  the  extent  of  surface  over-crowding  ;  for,  as  in  the  barracks,  excessive 
height  crowds  the  hospital  even  with  an  apparently  large  cubic  space  per  bed.  At 
Trinmlgherry  e.g.,  where  the  cubic  space  per  bed  is  1,000  feet,  the  superficial  area  is 
in  some  instances  as  small  as  24  feet,  and  varies  to  45  and  75.  At  Poona  the  beds  have 
1,300  cubic  feet,  but  only  70  and  72  square  feet.  At  Dinapore  they  have  1,000  and 
1,500  cubic  feet,  but  only  from  52  to  88  square  feet.  At  Dumdum,  with  1,500  cubic 
feet,  the  superficial  area  is  78  feet.  There  are  wards  with  from  1,800  to  2,000  cubic 
feet,  in  which  the  superficial  area  per  bed  is  from  76  to  84  feet.  In  some  better  pro- 
portioned wards,  1,400  cubic  feet  give  above  100  square  feet.  The  largest  superficial 
area  given  in  any  Indian  hospital  is  at  Deesa,  in  which  the  ward  proportions  are  such 
that,  with  2,000  cubic  feet,  they  afford  114  square  feet  per  bed. 

The  usual  cubic  space  per  bed  is  from  1,000  to  1,200  feet,  rising  occasionally  to 
1,500  and  1,800,  and  in  certain  exceptional  cases  to  1,900  and  2,000.  There  are  hos- 
pitals, however,  in  which  the  amount  falls  far  short  of  this.  There  is  a  ward  at  Surat 
which  gives  only  760.  Above  two-thirds  of  the  sick  at  Fort  William  have  927  to  977 
cubic  feet  each.  There  are  a  number  of  wards  in  which  the  space  varies  from  660  to 
960  feet.  The  smallest  amount  is  at  Ahmedabad,  where  it  is  between  456  and  1,050  feet. 
The  superficial  area  in  the  great  majority  of  cases  is  between  50  and  80  feet  per  bed. 
And  hence  in  that  element  which  is  of  the  most  importance  in  an  unhealthy  climate, 
viz.,  surface  over-crowding,  the  hospitals  as  well  as  the  barracks  must  be  condemned. 
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It  would  be  very  advisable  to  reduce  this  great  diversity  in  practice  to  one  common 
rule,  applying  the  rule  to  suit  local  circumstances. 

The  Royal  Commission  on  the  Sanitary  State  of  the  Army  recommends,  for  the 
comparatively  small  stations  in  warm  climates  occupied  by  Her  Majesty's  troops,  an 
allotment  of  1,500  cubic  feet  per  bed.  The  Indian  stations  vary  so  much  in  their  topo- 
graphical position  and  local  climates,  that  it  would  be  better  to  fix  a  minimum  and 
maximum  space  between  which  the  allotment  at  each  station  should  be  made.  In  all  the 
more  elevated,  better  ventilated,  and  healthier  stations,  we  suggest  the  minimum  of  1,500 
cubic  feet ;  and  in  all  the  low-lying,  damp,  and  less  healthy  positions  a  larger  space  and 
superficial  area  are  required.  The  beds  should  be  arranged  along  the  walls,  with  not  less 
than  8  feet  of  wall  space  per  bed  in  any  case,  and  with  the  larger  amount  of  cubic  space, 
more  wall  space  should  be  given.  The  superficial  area  per  bed  should  never  be  less  than 
100  square  feet  with  1,500  cubic  feet,  and  from  130  to  140  square  feet  with  2,000  cubic 
feet  per  bed. 

Ventilation  of  Hospitals. 

The  ventilation  of  hospitals  is  effected  by  opposite  doors  and  windows,  aided  in  many 
cases  by  a  ventilator  in  the  roof.  The  evidence  before  us  shows  that  it  varies  very  much 
in  efficiency.  From  Sir  R.  Martin's  experience  it  appears  that  there  is  a  want  of  strict 
attention  to  ventilation.  The  old  European  hospitals  are  very  badly  ventilated,  while 
the  newer  ones  are  described  as  very  good  indeed.  The  atmosphere  in  the  older  hospitals 
is  often  very  bad  and  impure  from  over-crowding. 

All  that,  has  been  said  with  reference  to  the  draughts  produced  in  barracks,  applies 
with  greater  force  to  hospitals.  As  the  ventilation  is  principally  by  the  doors,  and  as 
there  is  insufficient  control  over  it,  it  is  very  often  extremely  uncomfortable,  especially 
to  men  with  rheumatism,  chronic  dysentery,  &c.  in  the  cold  months. 

Some  hospitals  are  complained  of  as  being  dark,  and  wherever  this  is  the  case  they 
must  be  close  too.  In  one  instance,  at  Meerut,  there  is  so  little  light  that  operations  have 
actually  to  be  performed  in  the  verandah  outside.  In  some  instances  there  appears  to  be 
no  well-lighted  room  in  which  surgical  operations  can  be  performed. 

Dark  hospitals  are  unsuitable  for  sick. 

A  sufficiency  of  light  is  as  necessary  as  a  sufficiency  of  fresh  air ;  and  it  is  quite 
possible  to  supply  both  without  too  much  sunlight  or  too  many  draughts. 

What  we  have  said  respecting  the  ventilation  of  barracks  applies  to  hospitals.  It 
should  be  provided  for  along  the  ridge  and  under  the  eaves ;  and  the  patients  should 
on  no  account  be  exposed  to  draughts,  either  from  doors  or  windows. 

Unless  the  wards  be  raised  a  sufficient  distance  from  the  ground,  it  is  impossible  to 
supply  them  with  fresh  air.  As  at  present  constructed,  malaria  from  the  ground  must 
necessarily  permeate  the  whole  building.  The  only  way  to  avoid  this  evil  as  far  as 
practicable,  is  to  construct  hospitals  always  of  two  floors,  placing  the  sick  only  on  the 
upper  floor,  and  providing  for  a  free  ventilation  between  the  ward  and  the  ground. 
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Hospital  Ablution  and  Bath  Accommodation. 

The  ablution  and  bath  accommodation  consists  occasionally  of  a  "  tin  pot "  with  which 
"  the  sick  generally  pour  the  water  over  themselves,"  as  at  Bombaj^.  Very  frequently 
there  is  no  ablution  room,  and  the  patients  wash  themselves  if  at  all  in  the  open  veran- 
dahs in  all  weathers.  Generally  there  are  no  basin-stands  :  and  the  sick  have  often  to  sit 
on  the  ground  to  wash  their  faces.  The  only  bathing  is  done  in  wooden  tubs,  to  which 
water  is  carried  by  bheesties  ;  and  it  is  usually  poured  over  the  patients.  There  are  no 
warm  baths,  and  indeed  no  baths  at  all  in  the  sense  in  which  they  are  understood  in  all 
the  hospitals  of  Europe,  and  even  in  the  military  hospitals  at  home.  The  means  of  clean- 
liness for  sick  as  sick,  are,  to  sum  them  up,  nil. 

Every  sick  ward  should  have  its  basin  stand  with  fixed  basins,  and  a  bath,  both  with 
hot  and  cold  water  constantly  laid  on,  in  a  separate  small  room  attached. 


Hospital 
Drainage. 

Stational 
reports. 


Hospital  Drainage. — Water-closets. 

Hospitals  are  no  more  drained  than  the  barracks  to  which  they  belong.  There  is 
surface  drainage  ;  but  the  roof  water  is  allowed  to  sink  into  the  ground.  There  is  no 
subsoil  drainage  ;  and  all  fluid  refuse  has  to  be  removed  either  by  hand,  or,  by  escaping 
as  it  best  may,  to  remove  itself.  No  hospital  can  long  continue  healthy  under  such 
circumstances.  All  hospitals  must  be  drained  together  with  the  barracks  to  which  they 
belong. 

There  are  no  water-closets  in  any  hospital  in  India.    The  usual  arrangement  is  to  have 
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night-chairs  placed  in  a  small  room  adjacent  to  the  ward,  or  to  have  privies  at  a  distance  diluhagb 
of  from  30  to  80  feet,  connected  with  the  hospital  (by  a  covered  way),  and  of  the  same  __ 
construction  as  the  barrack  privies,  often  placed  over  cesspits  cleansed  once  a  day,  and 
sometimes  provided  with  pans  which  are  removed  daily.    The  arrangements  are  those  of 
a  camp  hospital,  and  have  long  since  been  condemned  in  Europe. 

Every  ward  should  have  a  water-closet,  if  practicable,  with  one  or  two  seats  according 
to  its  size,  having  a  separate  ventilation.  It  is  the  only  healthy  arrangement  for  sick  ; 
every  other  is  liable  to  danger,  especially  in  the  event  of  cholera  or  dysentery  prevailing, 
as  nothing  but  immediate  removal  can  prevent  the  risk  of  dangerous  emanations.  In 
stations  where  from  the  want  of  water  no  water-closets  can  be  provided,  provision  for 
such  immediate  removal  ought  to  be  made. 

Diet  Tables  and  Cook-Houses. 

The  diet  tables  now  in  use  in  the  Indian  army  are  similar  to  those  formerly  in  use  in  Hospital 
the  British  army.  They  lay  down  a  certain  number  of  fixed  diets  for  every  day  use,  to  DlET" 
which  the  medical  officer  may  add  extra  articles  at  his  discretion.  This  practice  was 
attended  with  many  disadvantages  in  Queen's  regiments,  to  avoid  which,  a  new  scale  of 
diets  containing  sufficient  variety  for  all  hospital  purposes,  and  rendering  extra  articles 
unnecessary  was  made  matter  of  regulation.  For  the  sake  of  uniformity,  the  new  diet 
table  should  be  adopted  for  all  regimental  and  general  hospitals  in  India,  so  far  as  the 
supplies  will  admit  of  it. 

Hospital  cook-houses  are  similar  to  barrack  ones  ;  they  are  in  small  detached  buildings,  Stational 
and  are  provided  with  the  usual  small  fire-places  and  utensils.  There  is  not  sufficient  rePorts- 
variety  in  the  cooking,  and  sometimes  it  is  complained  of  as  being  bad.  The  cooks  are 
chiefly  natives,  and  have  no  training  in  the  specialties  of  hospital  cooking  ;  or  they  are 
equally  untrained  men  taken  from  the  ranks  and  liable  to  be  withdrawn  at  any  time.  On 
home  stations  arrangements  are  in  progress  to  supply  every  hospital  with  a  trained 
cook  from  the  purveyor's  branch  of  the  army  hospital  corps.  The  cook  will  be  responsible 
to  the  head  of  his  department  for  the  state  of  the  hospital  cooking ;  and  any  cause  of 
complaint  will  be  removable.  It  would  be  very  desirable  that  some  such  responsible 
system  should  be  extended  to  hospitals  for  Her  Majesty's  troops,  while  serving  in  India. 

Hospital  Bedding. 

Hospital  bedsteads  are  generally  of  wood,  sometimes  of  iron,    Wooden  bedsteads  are  Hospital 

at  all  times,  but  especially  in  warm  climates,  subject  to  vermin  ;  and  complaint  is  made  Be"ding- 

of  the  expense  incurred  by  the  men  breaking  the  bedsteads  in  their  efforts  to  get  the  Stational 

vermin  out.    The  bedding  is  of  mattresses  and  pillows  stuffed  with  a  variety  of  materials,  reports, 
chiefly  straw  and  country  hemp.    By  fur  the  best  form  of  bedstead  is  the  iron  hospital 
bedstead  in  use  at  home;  it  should  be  supplied  at  all  Indian  stations.    The  best  material 
for  hospital  bedding  is  hair,  now  supplied  by  regulation  for  mattresses,  bolsters,  and 
pillows,  in  all  hospitals  of  the  British  army. 

Hospital  Attendance. 

Attendance  on  the  sick  is  mainly  provided  for  by  a  subordinate  medical  department,  Hospital 
with  native  assistants.    The  number  is  fixed  by  regulation ;  but  the  numbers  actually  ATTENBAycE' 
employed  appear  to  differ  at  different  stations.    They  consist  of  apothecaries,  steward,  Stational 
apprentices,  dressers,  cooks,  washermen,  water-carriers,  tailors,  barber,  ward  coolies,  reports, 
nurses,  bearers,  sweepers,  &c. 

The  regular  establishment  for  an  European  corps  contains  79  of  these  officials.  In 
the  hot  season  there  are  added  34  water-carriers,  23  coolies  for  throwing  water  on 
tatties,  104  coolies  for  moving  the  punkahs,  making  the  total  establishment  240. 

Besides  these,  there  is  the  regimental  hospital  serjeant,  and  orderlies  taken  from  the 
regiment,  who  are  supplied  in  all  serious  cases  or  at  the  request  of  the  sick. 

So  far  as  numbers  are  concerned,  the  supply  of  attendants  is  no  doubt  on  the  most 
liberal  scale,  when  contrasted  with  that  which  is  found  in  practice  to  be  sufficient  for 
regimental  hospital  service  at  home. 

Generally  We  may  consider  that  wherever  "  a  comrade  can  be  told  off  from  the  ranks  " 
to  attend  "  upon  any  case  which  desires  it,"  there  can  be  no  discipline,  nothing  which 
can  be  called  efficient  nursing  of  the  sick,  in  such  a  hospital. 

The  hospital  establishment  for  a  battalion  of  infantry  at  home,  according  to  the  recent 
warrant,  consists  of  1  serjeant  for  discipline  and  for  attendance  on  the  sick,  with  5  privates  ; 
also  one  serjeant,  with  two  or  three  privates,  belonging  to  the  purveyor's  department,  for 
providing  the  supplies,  cooking,  and  care  of  stores. 
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The  regular  establishment  of  a  battalion  at  home  would  therefore  consist  of  2  Serjeants 
and  7  or  8  privates,  while  in  India  the  same  battalion  would  have  a  regular  establishment 
of  79j  capable  of  being  extended  to  240  in  hot  weather. 

The  hospital  serjeant  receives  Is.  per  day  additional  pay  for  compounding,  if  he 
qualifies  himself  for  that  office ;  and  the  cost  of  a  compounder  is  saved.  In  India  the 
dispensing  is  done  by  six  officers  of  the  subordinate  medical  establishment. 

Even  in  temperate  climates,  and  in  civilized  countries,  where  the  water  is  brought  to 
the  door,  the  laying  on  hot  and  cold  water  all  over  a  hospital  and  the  use  of  lifts,  makes 
the  difference  of  one  attendant  to  every  30  patients.  While  the  most  objectionable 
system  of  water-carrying,  instead  of  water-laying-on,  lasts  in  India,  where  not  only  has 
every  drop  of  water  to  be  carried  to  the  hospital  before  it  can  be  carried  over  it,  but 
to  be  carried  away  again  when  foul,  the  cost  of  this  kind  of  arrangement  cannot  be  far 
short  of  two-thirds  of  the  whole ;  and  the  expense  of  a  civilized  system  of  water-supply 
and  of  drainage,  may  prove  to  be  actually  less  than  keeping  up  this  enormous  staff. 

As  regards  the  quality  of  attendance,  there  can  be  no  doubt  that  natives,  however  kind 
they  may  be,  if  untrained,  are  not  the  class  of  attendants  the  sick  want.  The  same 
applies  to  "  comrades  from  the  ranks."  The  hospital  corps  men  at  home,  under  the  new 
warrant,  are,  it  is  true,  taken  from  the  ranks ;  but  when  they  are  trained  they  cannot 
be  returned  to  the  ranks,  except  for  misconduct  or  inefficiency. 

As  in  future  each  battalion  will  carry  with  it  its  quota  to  India,  it  is  worthy  of  con- 
sideration whether  the  Indian  hospital  system  might  not  be  revised,  with  advantage 
and  economy. 

The  stational  returns  contain  a  great  number  of  complaints  as  to  the  untrained 
character  of  the  hospital  nursing. 

The  hospital  establishments  throughout  India  are  generally  regimental.  There  are 
very  few  general  hospitals.  The  superior  advantages  of  these  for  the  sick,  as  regards 
their  care  and  comfort,  are  admitted;  and  several  are  being  organized  at  home  and  on 
foreign  stations,  in  terms  of  the  new  medical  regulations.  Female  nurses  have  alreadv 
been  introduced  into  one  of  these  ;  and  the  system  is  to  be  extended  to  others.  The 
only  instance  of  the  kind  in  India  appears  to  be  the  general  depot  hospital  at  Allahabad, 
consisting  of  400  beds.  Six  European  nurses  have  been  attached  to  this  hospital  since 
1858,  and  are  stated  to  be  a  great  comfort  to  the  sick. 

Female  nurses  are  not  suited  to,  nor  are  they  used  for  regimental  hospitals  ;  but 
wherever,  on  large  stations,  general  hospitals  are  organized,  they  should  be  introduced ; 
and  in  these,  as  well  as  in  the  instance  of  Allahabad,  the  nursing  should  be  organized 
according  to  the  regulations  in  use  for  Her  Majesty's  service.  Miss  Nightingale,  in 
her  Observations,  has  made  some  excellent  remarks  on  the  present  state  of  Indian  military 
hospitals,  and  on  their  want  of  adaptation  for  the  care  and  speedy  recovery  of  sick.  She 
considers  them  rather  as  being  like  camp  hospitals  than  as  establishments  adapted  for 
permanent  barracks  or  stations,  and  consequently  deficient  in  many  of  the  most  important 
requisites  for  efficient  nursing  and  treatment.  She  points  out  many  defects  which  might 
be  remedied,  and  considers  the  hospital  arrangements  generally  as  of  a  makeshift 
character,  requiring  great  improvement  to  make  them  at  all  comparable  with  those  of  the 
recently  improved  military  hospitals  at  home. 

From  the  evidence  it  appears  that  every  station  for  British  troops  in  India  has  one  or 
more  female  hospitals  for  the  sick  of  soldiers'  families,  generally  under  the  same  manage- 
ment as  the  regimental  hospitals  at  the  station,  and  that  they  are  in  most  cases  supplied 
with  matrons,  native  nurses,  and  midwives.  The  attendance  and  nursing  is  generally 
considered  sufficient,  but  the  buildings  not  so  in  all  cases. 


We  have  now  completed  our  analysis  of  the  information  laid  before  us  regarding  the 
various  influences  affecting  the  soldier's  health  and  efficiency  in  India.  In  weighing  the 
evidence,  especially  that  referring  to  the  sanitary  condition  of  stations,  it  is  impossible  to 
evade  the  conclusion  that  a  great  part  of  the  sickness  and  premature  mortality  in  the 
Indian  army  is  due  to  preventible  causes.  In  times  past  climate  has  been  popularly 
blamed  for  results  which  would  follow  in  their  degree  similar  causes  anywhere.  Our 
inquiry  has  shown  that  the  causes  must  be  sought  in  defective  sanitary  condition  and  in 
bad  habits,  and  it  is  in  the  correction  of  these  that  we  must  look  for  diminished  mortality 
Observa-  and  increased  efficiency.  In  the  words  of  Miss  Nightingale  "  it  would  require  very  strong 
tions.  "  evidence  indeed  to  convince  the  people  of  this  country  that  the  epidemics  which  have 

"  devastated  India  arise  from  any  other  causes  than  those  which  the  stational  returns 
"  and  the  evidence  prove  to  exist  in  what  one  may  call  a  state  of  absolute  perfection  in 
"  the  Indian  towns,  but  which  have  been  removed  with  entire  success  in  this  country." 
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Hill  Stations. 

For  some  years  past  the  conviction  has  been  gaining-  ground  in  India  that,  in  ordei  r, 
to  diminish  the  high  rate  of  sickness  and  mortality,  it  will  be  necessary  to  remove  a  TI01>S" 
considerable  proportion  of  the  troops  from  low  malarious  plains  and  river-banks,  and  to 
station  them  on  high  table-lands  or  isolated  mountains.  It  has  been  assumed  that  by 
simply  removing  the  troops  from  the  influence  of  heat,  moisture,  and  malaria,  which 
conjointly  are  admitted  to  sap  the  constitution,  and  predispose  the  men  to  disease, 
troops  would  be  kept  in  a  state  of  efficiency  similar  to  that  of  colder  climates.  This 
proposition  has  two  aspects  ;  1,  as  regards  health  ;  2,  as  regards  the  military  occupation 
of  the  country  ;  and  we  must  consider  it  with  reference  to  both  of  these,  in  order  to 
estimate  its  exact  value,  and  the  extent  to  which  it  can  be  carried  into  effect. 

So  far  as  health  is  concerned,  the  evidence  in  the  stational  returns  is,  with  a  trifling 
exception,  decidedly  in  favour  of  mountain  climates,  especially  during  the  earlier  years 
of  service  ;  and  the  evidence  of  witnesses  tends  to  the  same  result.  Hitherto,  however, 
there  has  been  no  experience  on  any  large  scale  of  the  sanitary  influence  of  hill 
climates  on  healthy  troops.  For  it  has  been  the  practice  to  send  to  the  hills  men 
either  absolutely  diseased  or  convalescing  from  severe  diseases,  or  sickly  regiments  ;  and, 
so  far  as  these  classes  are  concerned,  hill  climates  have  been  found  beneficial  in  certain 
descriptions  of  cases  only,  but  in  all  others  either  of  doubtful  efficacy  or  positively 
injurious. 

We  are  indebted  to  Sir  Ranald  Martin  for  having  brought  this  subject  prominently  215. 
before  us,  and  also  for  having  directed  the  attention  of  the  Indian  Government  to  its 
importance.  The  prima  facie  evidence  derived  from  the  superior  healthiness  of  the 
inhabitants  of  elevated  plains  and  mountain  regions  generally,  would  alone  warrant  a 
careful  local  inquiry  into  the  adaptation  of  such  Indian  climates  to  European  constitutions. 
But,  besides  this,  a  large  amount  of  experience  has  already  been  obtained  in  the  case  of 
civilians  and  military  officers,  who  for  many  years  past  have  been  in  the  habit  of  resorting 
to  the  hills,  in  order  to  recover  from  the  exhaustion  produced  by  service  on  the  plains. 

Similar  evidence  is  afforded  by  the  Lawrence  asylums,  one  of  which,  containing  500  3047,  3050. 
children,  is  at  Sunnawur,  and  the  other  at  Mount  Aboo.     Children  are  taken  in  at  four 
or  five  years  ;  and  during  their  residence  they  look  like  English  children,  while  those  in 
the  plains  below  are  "  pale,  pasty,  and  wasted." 

There  is  a  convent  at  Daijeeling,  with  11  adults  and  28  children  sent  up  from  the  4501. 
plains;  during  13  years  there  had  been  no  death  among  the  children,  while  the  mortality 
among  the  children  in  Bengal  is  84  per  1,000  per  annum. 

As,  of  all  subjects,  children  are  the  most  susceptible  to  sanitary  defects  of  any  kind, 
this  experience  proves  that  these  hill  stations  are  not  necessarily  unhealthy,  and  that,  if 
found  so  for  grown  men  in  health,  the  cause  lies  elsewhere  than  in  the  climate. 

It  may  fairly  be  taken  for  granted,  that  properly  selected  hill  stations,  under  proper 
sanitary  management,  would  be  of  great  advantage  to  the  health  of  the  army ;  and  we 
propose,  therefore,  to  confine  our  attention  chief!}1-  to  those  points  in  the  selection  which 
have  been  brought  before  us  in  evidence.  Indeed  Sir  Ranald  Martin,  while  strongly  270. 
advocating  the  adoption  of  hill  stations,  states  that  the  whole  subject  has  to  be  investi- 
gated ab  initio,  both  as  regards  "  the  mountain  ranges  "  and  "  the  climates  most  suited 
"  to  the  occupation  of  European  troops." 

The  stations  which  have  hitherto  been  selected  as  hill  sanitaria  are  of  two  classes ; 
those  on  the  spurs  of  the  Himalayas,  chiefly  occupying  elevated  and  narrow  mountain 
crests,  and  those  on  the  {able-lands  of  southern  India.  There  is  another  class,  of  which 
there  are  only  one  or  two  examples,  viz.,  isolated  mountains,  such  as  Mount  Aboo  and 
Ramandroog.  The  least  elevated  of  the  Himalaya  stations  is  Subathoo,  4,000  feet 
above  the  level  of  the  sea,  and  the  highest. are  Daijeeling  and  Simla,  8,000  feet  above 
the  sea.  The  southern  Indian  stations  vary  from  5,000  to  upwards  of  7,000  feet  in 
height.  Mount  Aboo  has  an  elevation  of  upwards  of  4,000  feet,  and  Ramandroog  of 
3,400  feet. 

The  majority  of  the  stations  being  on  the  outer  face  of  the  mountain  ranges,  and 
at  an  elevation  where  the  heaviest  rains  occur,  receive  the  first  impact  of  the  monsoon ; 
and  the  consequence  is  that  they  are  all  wet,  and  subject  to  cold  fogs.  The  annual 
rain-fall  in  the  Himalaya  stations  varies  from  70  inches  to  132  inches,  as  at  Daijeeling. 
The  rainfall  at  Mahableshwur,  in  Bombay,  is  actually  240  inches  per  annum.  In  the 
Neilgherry  group,  which  are  not  exposed  to  the  monsoon,  the  rain  fall  is  from  50  to  60 
inches  a  year.  The  mean  temperature  varies,  of  course,  with  the  latitude  and  elevation. 
In  the  Himalaya  group,  the  highest  mean  is  from  64°  to  78°;  in  the  Neilgherries,  from 
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63°  to  70°.  The  lowest  mean  in  the  Himalayas  is  from  35°  to  42°  ;  the  lowest  in  the 
Neilgherries  is  from  53°  to  60°. 

The  great  objection  to  the  Himalaya  group  is  that  already  stated,  viz.,  the  damp 
climate  and  excessive  rain-fall,  the  only  way  of  avoiding  which  would  be  to  select  stations 
at  a  lower  elevation,  or  more  in  the  heart  of  the  mountains.  In  this  way  the  force  of 
the  monsoon  would  be  avoided  ;  but,  on  the  other  hand,  the  difficulty  and  cost  of  transit, 
and  the  long  distance  to  be  traversed  by  troops  in  descending  to  the  plains,  present  serious 
obstacles. 

The  present  stations  are  described  as  having  clouds  continually  hanging  about  them, 
dispersing  and  reforming  very  quickly ;  at  one  moment  in  sunshine,  with  inconvenient 
warmth  ;  at  another,  in  cloud,  with  considerable  chill. 

An  elevation  of  from  6,000  to  8,000  feet  is  also  prejudicial,  because,  although  malaria 
is  to  a  great  extent  absent  at  such  a  height,  troops  proceeding  from  the  hot  moist  plains, 
where  the  function  of  perspiration  has  been  so  active,  are  suddenly  exposed  to  lower 
temperature,  to  cold  damp  air ;  the  result  of  which  is  that  they  become  liable  to  other 
diseases,  chiefly  of  the  bowels  and  chest. 

The  diseases  of  a  colder  climate  are  substituted  for  those  of  a  warmer  one.  Much 
has  depended  on  want  of  care  in  moving  the  men  :  no  sufficient  attention  has  been 
paid  to  change  of  clothing,  diet,  or  exercise.  The  men  have  been  usually  left  to 
wander  down  into  the  ravines  and  valleys,  filled  with  jungle,  where  the  sun  is  intensely 
hot ;  and,  as  we  shall  presently  show,  the  sanitary  condition  of  the  stations  has  been 
much  neglected. 

We  have  the  mortality  returns  for  hill  stations  for  a  few  years  only,  and  they  throw  but 
imperfect  light  on  their  influence  on  health. 

The  mortality  at  Murree,  7,000  feet  above  the  level  of  the  sea,  was  for  five  years 
at  the  rate  of  92  in  1,000.  It  was  an  invalid  depot,  and  several  sick  men  died  there,  who 
had  been  attacked  at  other  stations.  Of  39  deaths  in  Murree,  12  were  by  dysentery  ; 
of  964  attacks,  644  were  by  zymotic  diseases. 

These  elevated  regions  are  not  even  exempt  from  epidemics,  of  which  a  remarkable 
illustration  occurred  at  Murree.  Sir  John  Lawrence  informs  us  that  he  saw  cholera 
raging  there  "  in  a  magnificent  climate,  a  beautiful  site  and  fine  barracks,  and  there  was 
"  nobody  else  sick  but  the  soldiers."  Out  of  254  men  in  barracks,  42  were  attacked, 
and  31  died,  of  cholera.  Not  one  officer  suffered,  a  clear  proof  that  the  men  were, 
exposed  to  some  specially  unfavourable  condition. 

The  important  military  position  in  front  of  Simla  is  occupied  by  Kussowlie,  Subathoo, 
and  Dugshai,  at  which  regiments  or  detachments  have  been  stationed  for  some  years. 
The  mortality  at  Kussowlie  (440  men,  8  years)  was  at  the  rate  of  37  in  1,000;  at 
Dugshai  (717  men,  6  years)  36;  at  Subathoo  (209  men,  3  years)  68  in  1,000.  The 
excess  of  the  mortality  was  chiefly  due  to  dysentery,  diarrhoea,  apoplexy,  hepatitis, 
fever ;  and  upon  subtracting  zymotic  diseases,  the  mortality  is  reduced  to  the  same 
rate  as  prevails  in  the  districts  of  the  higher  plains  in  India.  In  Subathoo  the  mortality 
was  at  the  rate  of  15,  in  Dugshai  of  28  per  1,000  in  I860. 

Nynee  Tal  near  Almorah,  7>609  feet  above  the  sea,  is  now  occupied  by  a  regiment,  but 
supplies  no  returns.  Landour  (7,000  feet)  is  a  small  invalid  and  sanitary  depot;  the 
mortality  was,  for  10  years,  after  excluding  the  invalids,  at  the  rate  of  6l  in  1,000.  Of 
67  deaths,  17  were  by  dysentery.  Darjeeling,  in  Sikkim,  is  the  hill  station  nearest  to 
Calcutta.  It  was  a  convalescent  depot ;  and  for  9  years  the  mortality  was  at  the  rate  of 
39  in  1,000.    Of  25  deaths  8  were  by  dysentery. 

It  must  be  borne  in  mind  that  all  the  Himalayan  hill  stations  are  of  comparatively 
recent  formation,  and  that  the  mortality  is  in  every  case  augmented  by  the  deaths  of  men 
who  were  attacked  at  other  stations.  The  supply  of  fruit  and  vegetables  is  often  defective. 
The  water  is  sometimes  polluted,  and  the  men  suffer  from  descending  into  the  close 
ravines. 

Notwithstanding  these  objections,  merely  local,  the  evidence  is  in  favour  of  carefully 
selected  positions  on  ridges  or  mountain  ranges,  as  being  decidedly  advantageous  to 
European  health,  although  experience  has  proved  that  they  are  so  only  within  certain 
limits. 

Sir  J.  Lawrence,  while  admitting  that  men  would  be  healthier  on  hills  than  on  plains, 
states  that  there  are  constitutions  which  do  not  benefit  by  hill  residence.  And  Colonel 
Greathed  states  that,  though  the  men  look  better  on  the  hills,  the  returns  show  no 
great  difference  as  regards  health ;  but  he  admits,  at  the  same  time,  that  the  sanitary 
condition  of  the  stations  was  very  bad. 
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This  last  point  is  one  of  primary  importance,  for  it  is  clear  that,  if  hill  stations  are  Hill 
supplied  with  bad  barracks  and  hospitals,  deficient  water-supply,  no  drainage,  and  if  ™8, 
the  vicinity  is  allowed  to  become  a  reservoir  of  filth,  troops  leaving  the  plains  for  the 
hills  will  leave  behind  them  malaria,  to  find  in  its  stead  foul  air  (and  perhaps  more 
intensely  foul  air)  from  other  causes. 

The  stations  being  generally  on  ridges  and  near  ravines,  afford  great  facilities  for 
perpetrating  all  kinds  of  nuisance.    There  is  a  large  native  population,  over  whom  very 
little  sanitary  inspection  is  exercised.  At  Simla,  the  "  conservancy"  is  described  as  having  4484,  4487. 
been  as  bad  as  "could  be,  the  ravines  full  of'  dead  animals,  together  with  the  ordure 
of  many  thousand  natives.    There  are  no  public  conveniences.    The  water-supply  was 
scanty,  and  liable  to  pollution.    The  effluvia  from  the  ravines  were  "as  strong  as  on  4486-4487- 
goins;  into  a  sewer."    A  large  amount  of  hill  diarrhoea  prevailed  among  the  residents,  4492- 
which  Surgeon  Major  Grant  attributed  mainly  to  want  of  sanitary  precautions,  and  neither 
to  the  elevation  nor  to  the  damp  atmosphere.    He  states  that  the  disease  had  gradually 
increased  with  the  increase  of  population,  and  that  "  the  authorities  seemed  to  think 
"  that,  because  the  climate  was  cold,  the  men  might  be  crowded  together,  and  all 
"  sanitary  arrangements  neglected  with  impunity."    The  men  wTere  crowded  together 
at  KuSsowlie  with  fatal  results.     Colonel  Greathed  informs  us  that,  when  the  rains  3267> 
begin,  the  nuisance  produced  by  the  washing  down  of  the  filth  is  intolerable. 

The  reports  on  the  stations  give  the  evidence  of  a  number  of  officers  on  this  same  Vide  Ab- 
subject.    We  learn  from  them  that  the  barracks  at  several  stations  in  the  Simla  group,  stracts  and 
such  as  Subathoo  and  Kussowlie,  are  bad  in  structure  and  plan  ;  that  at  Mount  Aboo  ^tatl0.xs 
the  barracks  are  erected  in  a  malarious  gully  ;  that  at  Nynee  Tal,  6,400  feet  above 
the  sea,  the  huts  have  beeu  built  in  a  narrow  defile,  where  the  earth  is  damp,  and  a 
perfect  marsh  during  rains,  and  where  the  huts  are  exposed  to  violent  gusts  of  wind. 
The  bazaars  are  filthy  and  crowded.    There  are  neither  drains  nor  latrines,  and  "  the 
"  stench  is  at  times  overpowering,"  causing  nuisance  in  the  barracks.    At  Darjeeling  the 
medical  officer  reports  the  sanitary  condition  of  the  hospital  for  convalescents  as  "  bad," 
and  he  states  that  he  had  been  making  representations  for  five  years  as  to  a  privy  under 
a  verandah  connected  with  the  hospital,  before  he  could  get  the  nuisance  abated,  which 
rendered  the  ward  so  offensive  that  the  sick  had  to  be  moved  out  of  it.    The  drainage  is 
defective,  and  "the  inducements  for  the  sick  to  remain  dirty  are,"  he  thinks,  "greater 
"  than  those  to  be  clean." 

The  hill  stations  on  the  Neilgherries  arc  not  exposed  to  the  same  objection  as  regards 
climate  ;  the  rain-fall  is  much  less,  and  the  air  is  drier ;  there  are  fewer  fogs,  and 
altogether  this  group  of  stations  is  perhaps  the  best  yet  occupied.  But  even  here  the 
usual  fatality  followed  neglect  of  very  obvious  sanitary  measures.  When  the  station  at 
Jackatalla,  now  called  Wellington,  was  first  occupied,  much  disappointment  was  expe- 
rienced on  account  of  the  high  rate  of  sickness  and  mortality. 

The  mortality  of  the  74th  Highlanders,  during  three  years  at  Jackatalla,  was  at  the 
rate  of  39  per  1,000.  Of  the  68  deaths  in  the  regiment,  19  deaths  were  by  dysentery, 
6  by  diarrhoea,  8  by  cholera,  6  by  apoplexy,  9  by  hepatitis.  The  barrack  square  "  was 
"  frequently  an  immense  swamp."  In  I860  the  mortality  of  the  60th  Rifles,  third 
battalion,  was  at  the  rate  of  24  in  i,000  at  Jackatalla;  the  mortality  of  the  66th  Foot 
at  Cannanore  was  11  in  1,000  during  the  same  year.  Cannanorc  is  on  the  coast,  and 
20  feet  above  the  sea  level. 

On  inquiry  into  the  causes  of  this  sickness,  it  was  discovered  that,  besides  want  of 
attention  to  drainage,  the  large  body  of  from  2,000  to  3,000  workmen  employed  on  the 
buildings  had  been  under  no  sanitary  control,  so  that  the  ground  for  miles  about  was 
"  one  immense  privy,"  and  the  troops  suffered  to  a  great  extent  from  bowel  disease  in 
consequence ;  but  since  sanitary  arrangements  were  thoroughly  carried  out,  the  sickness  2336. 
has  been  under  one  per  cent,  of  the  strength. 

One  thing  is  quite  clear,  that  it  will  never  do  to  trust  simply  to  elevation  above  the 
plains  to  keep  the  army  in  health. 

Malaria  has  been  blown  up  ravines  in  India  far  above  the  fever  range,  over  sites  4258. 
otherwise  perfectly  healthy  ;  and  those  who  slept  within  its  influence  have  been  attacked 
with  fever  and  died. 

We  have  shown  that  epidemic  disease  originates  at  hill  stations  just  as  it  would  do  at 
unhealthy  stations  at  home.  Hence,  in  selecting  sites  on  hills,  all  the  precautions 
necessary  for  selecting  sites  on  plains  are  just  as  necessary.  The  climate,  exposure, 
subsoils,  drainage,  water-supply,  local  diseases,  and  the  relation  to  distant  sources  of 
malaria,  require  careful  examination ;  and  all  buildings,  whether  for  European  troops  or 
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Hill  natives,  must  be  subjected  to  the  sanitary  conditions  as  to  structure  and  supervision 
Stations.     which  are  everywhere  required. 

It  is  always  desirable,  as  suggested  by  several  witnesses,  to  test  new  hill  stations 
by  a  residence  at  them  of  a  certain  number  of  Europeans  and  natives,  before  they  are 
occupied.  The  preponderance  of  evidence  is  rather  in  favour  of  heights  of  moderate 
elevation  than  of  those  so  high  as  Darjeeling.  Sir  R.  Martin  states  that  the  best 
elevations  have  yet  to  be  determined,  and  that  probably  heights  of  from  2,000  to  4,000 
feet,  if  otherwise  suitable,  would  be  best  in  practice. 

We  are  of  the  same  opinion,  and  would  suggest  that  stations  of  intermediate  height 
should  be  carefully  sought  for,  and  their  sanitary  relations  investigated. 

It  is  objected  to  stations  on  narrow  mountain  ridges  that  there  is  not  sufficient 
3051.      space  for  healthy  exercise  ;  that  the  men  can  scarcely  leave  the  immediate  vicinity,  and 
suffer  from  confinement.    The  men  complain  of  their  forced  inaction,  and  dislike  these 
]  143,  6,  7.    stations.    But  this  admits  of  remedy.    Sites  very  defective  in  this  respect  should  not  be 
chosen,  or,  if  already  chosen,  it  is  always  possible  to  find  space  for  gardens  by  terracing 
the  slopes  ;  and  occupation  may  be  given  to  the  men  in  this  wTay.    Abundant  means 
of  exercise  are  indispensable  to  health  on  the  hills. 
1144,  5324.      The  men  find  the  hill  stations  dull  also,  it  is  to  be  feared,  from  their  being  Cut  off 
from  the  debauchery  and  excitement  of  the  plains.  But  on  the  other  hand,  this  isolation 
from  the  plains  is  considered  to  be  a  great  advantage  as  regards  health,  by  enabling  a 
more  strict  police  to  be  exercised,  whereby  the  sources  of  debauchery  are  cut  off. 

We  next  proceed  to  consider  the  extent  to  which  hill  stations  can  be  occupied  consis- 
tently with  military  and  political  considerations.  There  is  some  diversity  of  opinion  on 
this  point,  as  there  is  also  on  the  precise  manner  in  which  hill  stations  should  be  used. 
On  one  point,  however,  all  are  agreed,  viz.,  that  sickly  regiments  should  not  be  sent 
to  the  hills  ;  for  such  regiments  invariably  suffer  in  health. 
14?.  As  regards  disease,  the  mountains  of  India  are  but  partially  curative. 

There  is  also  a  general  concurrence  of  opinion  that  healthy  regiments,  or  parts  of 
regiments,  should  be  stationed  on  the  hills,  and  that  men  who  are  beginning  to  suffer  in 
health  from  service  on  the  plains  should  be  sent  to  the  hills.  Of  this  latter  class  there 
is  a  considerable  proportion  in  all  regiments.  If  left  in  the  plains,  many  of  these  would 
become  subjects  of  actual  disease  ;  and  from  the  nature  of  the  case  they  should  be  sent 
to  the  hills  for  restoration  to  health.  As  .regards  the  others,  it  has  been  proposed  to 
locate  most  of  the  effective  force  on  hill  stations,  at  such  a  distance  from  the  plains  as 
would  enable  them,  either  by  roads  or  railroads,  to  be  thrown  on  any  point  where  their 
services  might  be  required. 

5122.  But  it  is  very  soundly  objected  to  this  by  Col.  Durand,  that  any  large  proportion  of  the 
troops  cannot  be  permanently  quartered  on  the  hills  without  detriment  to  the  military  occu- 
pation of  the  country  ;  that  to  do  so  would  be  practically  to  evacuate  the  country  ;  that  it 

5135.      would  be  most  dangerous  not  to  occupy  the  great  strategical  points,  upon  which  the  security 
of  the  country  depends  ;  that  there  are  many  posts  which  must  be  held,  healthy  or  unhealthy. 
{       Several  illustrations  of  these  dangers  occurred  during  the  mutiny,  where  important  points 
were  lost  from  deficiency  of  force  before  regiments  could  be  brought  down  from  the  hills. 
5319.      It  is  clear  that  all  necessary  points  in  the  plains  must  be  held  by  a  sufficient  force  ;  and 
hence,  whatever  proportion  of  troops  is  placed  on  the  hills,  must  be  considered  as 
"  a  reserve."    Both  Sir  John  Lawrence  and  Sir  Charles  Trevelyan  concur  in  this,  that 
2970,  5319.  not  more  than  one-third  of  the  force  should  be  disposed  of  in  this  manner.    Such  a  pro- 
portion would  enable  the  remaining  two-thirds  of  the  force  to  take  their  turn  on  the  hills. 
But  here  another  question  presents  itself,  viz.,  what  are  the  points  in  the  plains  which 
must  be  held  ?    This  all  important  element  in  the  question  has  not  yet  been  settled.  It 
depends  upon  the  military  authorities  to  do  so  ;  and  as  soon  as  it  has  been  done,  we 
recommend  that  hill  stations  conveniently  situated  for  the  strategical  points  should  be 
provided  wherever  it  is  possible. 

Possibly  some  of  the  more  unhealthy  stations  in  Lower  Bengal  could  be  abandoned 
without  risk  to  the  military  occupation  of  the  country,  and  with  great  advantage  to  the 
health  of  the  army;  but,  at  the  same  time,  it  is  necessary  to  bear  in  mind  that  the 
stations  in  worst  repute  are  in  such  a  bad  sanitary  condition,  that  it  is  not  easy  to  say 
to  what  extent  the  health  of  the  troops  might  not  be  improved  by  suitable  works  and 
precautions.  It  is  said  of  even  some  of  the  worst  of  them  that  they  have  never  had 
"  fair  play  "  on  account  of  this  want  of  sanitary  care. 

5123.  The  hill  stations  must,  of  course,  be  at  the  shortest  possible  distance  from  those  on 
the  plains ;  but  the  introduction  of  railroads  will  facilitate  their  occupation,  and  enable 
more  distant  stations  to  be  used. 
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As  regards  the  Madras  Presidency,  there  would  be  no  difficulty  in  locating  the  requisite 
number  of  troops  on  the  hills.  The  Neilgherry  range  is  one  great  hill  station,  sufficient 
for  nearly  every  purpose,  and  which  will  shortly  be  connected,  more  or  less,  with 
every  station  by  railway.  Other  stations  have  also  been  proposed  at  Ramanmullay, 
Shevaroy,  and  the  Pulney  hills.  In  the  Bengal  Presidency  the  spurs  of  the  Himalaya  have 
been  chiefly  used  ;  but  there  are  many  hill  districts  besides  these  worthy  of  careful  exami- 
nation. The  chief  hill  stations  in  the  Bombay  Presidency  are  at  Mahableshwur  and 
Mount  Aboo.  The  former  from  its  local  position,  as  already  stated,  is  very  wet ;  but 
many  other  more  available  points  might  be  discovered. 

The  result  of  our  inquiry  into  the  important  subject  of  hill  stations  may  be  given  in  a 
very  few  words,  as  follows  : — 

1.  To  reduce  to  a  minimum  the  strategic  points  on  the  alluvial  plains,  and  to  hold  in 
force  as  few  unhealthy  stations  as  possible. 

2.  To  locate  a  third  part  of  the  force  required  to  hold  these  points  on  the  nearest  con- 
venient hill  station  or  elevated  plain,  including  in  this  third,  by  preference,  men  whose 
constitutions  are  becoming  enfeebled,  and  recruits  on  their  first  arrival ;  and  to  give  the 
other  two-thirds  their  turn. 

3.  Never  to  trust  to  simple  elevation  as  a  means  of  protecting  health  ;  but,  while 
occupying  the  best  available  elevated  stations,  to  place  these  (for  they  want  it  just  as 
much  as  the  stations  in  the  plains),  in  the  very  best  sanitary  condition. 

Sanitaria. 

Besides  the  hill  stations,  there  are  several  places  along  the  sea-coast  of  India  which 
have  been  found  very  useful  in  restoring  health  after  certain  diseases.  The  most  successful 
of  these  is  Waltair,  on  the  Madras  coast,  which  occupies  a  range  of  sand  hills  close  to  the 
sea,  fully  exposed  to  the  sea  breeze.  Others  have  been  proposed  in  India,  at  the  Cape, 
and  especially  in  Western  Australia.  The  object  which  these  places  is  intended  to  serve 
is  not  the  prevention  of  disease  so  much  as  restoration  to  health  after  disease. 

The  Cape  of  Good  Hope  has  at  various  times  been  strongly  recommended  for  this 
object ;  but  its  distance  is  so  great  as  to  render  it  of  doubtful  utility,  and  besides  it  is 
alleged  that  the  climate  of  the  Cape  is  not  very  suitable  for  Indian  diseases. 

Western  Australia,  though  not  much  nearer,  appears  to  possess  many  advantages  as  a 
locality  for  a  sanitarium. 

We  have  taken  evidence  on  this  point  from  Vice-Admiral  Sir  James  Stirling,  K.C.B., 
late  Governor  of  the  Colony ;  from  Staff-Surgeon  llennie,  who  has  been  stationed  at 
Fremantle  for  6h  years ;  and  from  Mr.  Roe,  Surveyor-General. 

It  appears  from  the  evidence  of  these  gentlemen,  that  the  climate,  although  possessing 
a  temperature  ranging  between  4o°  and  100°  Fahr.  is  dry,  fine,  health}',  and  invigorating. 
That  the  mortality  rate  is  low,  and  that  there  are  no  particular  local  diseases.  That 
water  and  supplies  are  abundant  and  good,  and  that  the  most  favourable  parts  of  the 
colony  could  be  reached  from  Calcutta  and  Bombay  in  about  20  days  by  sailing  vessel, 
and  in  from  14  to  16  days  by  steam. 

The  evidence  on  the  subject  is  not  so  conclusive  as  to  enable  us  to  recommend  the 
adoption  of  Western  Australia  as  a  position  for  a  sanitarium  ;  but  it  is  sufficient  to  justify 
a  recommendation  that  its  claims  be  further  inquired  into. 

We  have  seen  that  hill  stations  are  not  curative,  and  that  in  fact  diseased  men  had 
better  be  removed  out  of  India.  The  only  question  is  whether  a  complete  sanitary  system 
for  the  Indian  army  should  include  a  foreign  sanitarium,  or  Avhether  it  would  not  be 
better  to  send  diseased  men  home  at  once.  There  is  much  to  be  said  on  both  sides, 
but  there  is  no  direct  evidence  of  a  decisive  character  cither  way.  It  is  highly  probable 
that  certain  cases  of  disease  w7ould  so  far  recover  as  to  enable  the  sufferers  to  resume  duty 
after  a  short  residence  out  of  the  country,  and  for  this  class  of  cases  Australia  would 
be  useful.    It  is  on  this  ground  that  we  would  advise  further  inquiry. 

But  for  cases  in  which  return  to  comparative  health  would  probably  not  be  accom- 
panied by  the  likelihood  of  return  to  efficient  service,  the  best  way  would  be  to  send  the 
sufferers  home. 

As  the  veterans  of  the  army  advance  in  years  the  warm  climate  of  India  out  of  the 
region  of  malaria  appears  to  suit  them.    Bangalore  is  a  striking  example. 

Native  Lines. 

Native  troops  generally  hut  themselves ;  but  at  a  few  stations  there  are  barracks.  « 
Hutting  is  the  rule,  and  each  man  receives  a  small  sum  from  Government  for  the  purpose.  report< 
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Native  Lines.  The  huts  are  made  of  very  light  materials,  bamboo  and  matting,  and  cost  about  two 
rupees.  The  men  generally  sleep  outside,  except  in  the  rains.  The  huts  differ  in 
dimensions,  and  are  not  constructed  on  any  general  rule.  Those  for  single  men  are,  say 
10  feet  long  b}'  7\  wide,  and  7  feet  high,  containing  about  525  cubic  feet. 

A  married  soldier  builds  a  hut  of  from  12  to  18  feet  long,  12  to  8  feet  wide,  and  8  to  10 
feet  high. 

The.  huts  are  put  up  without  any  order  or  regularity.  Nobody  interferes ;  the  outline 
only  of  the  native  lines  is  marked  out. 

The  huts  are  huddled  together,  without  drainage  or  attention  to  ventilation. 
Officers  sometimes  induce  the  men  to  arrange  the  huts  in  line,  with  a  space  between. 
But  of  sanitary  supervision  there  is  none. 

Natives  generally  raise  the  floor  of  their  huts  with  earth  taken  from  a  hole  close  to  the 
door,  in  which  hole  all  manner  of  filth  is  deposited. 

A  native  cantonment  is  nothing  but  a  very  bad  camp,  in  which  every  sanitary  pre- 
caution is  ignored,  and  the  water  is  often  very  impure. 

The  only  advantage  the  native  possesses  is  that  of  having  a  separate  hut. 
Native  troops,  as  might  be  expected,  suffer  much  in  efficiency  from  epidemic  disease. 
According  to  the  returns  their  mortality  is  less  than  that  of  European  soldiers  ;  but  many 
men  are  sent  home  from  their  regiments  to  die  from  disease  contracted  in  the  regiment. 
Such  cases  are  not  entered  on  the  death  list.  The  condition  of  the  native  lines  un- 
doubtedly exerts  a  very  injurious  influence  upon  the  troops. 

It  is  usually  considered  that  little  or  no  sanitary  improvement  can  be  carried  out 
among  natives  on  account  of  caste  prejudices,  but  it  may  be  doubted  whether  such  is 
5728,  5730.  really  the  case.  Natives,  it  is  stated,  would  make  no  objection  to  clearing  and  levelling 
ground,  drainage,  and  cleanliness,  if  it  were  properly  explained  to  them  that  it  was 
done  only  for  the  protection  of  their  health ;  they  object  solely  on  the  ground  of  cost 
and  trouble  ;  but  if  the  requisite  improvements  were  made  without  additional  cost  to 
themselves,  and  with  full  explanations  of  their  nature,  it  is  not  likely  that  any  serious 
difficulty  would  arise.  It  is,  however,  superfluous  to  observe  on  the  necessity  of  caution 
in  dealing  with  this  part  of  the  question. 

Apart  from  any  consideration  of  humanity,  there  would  be  a  saving  in  improving  the 
condition  of  native  lines.  There  may  be  plenty  of  raw  material  for  soldiers  in  India, 
but  it  requires  training  and  drilling.  An  efficient  native  soldier  costs  money ;  and  when 
he  gets  into  hospital,  or  is  invalided,  or  dies,  Government  incurs  great  expense  in  loss  of 
service,  medical  assistance,  &c.  Any  system  of  improvement  required  for  stations  should 
therefore  include  native  lines. 


5746-5748. 


Native 
Hospitals. 


Vide  Ab- 
stracts of 
Stational 
Reports. 


5881. 

Miss  Night- 
ingale's ob- 
servations, 
p.  364-7. 


Native  Hospitals. 

Native  hospitals  have  very  few,  if  any,  of  the  conveniences  of  hospitals  in  Europe. 
They  generally  consist  of  a  simply-constructed  hut,  with  a  pent  roof  supported  on  pillars 
so  as  to  form  a  verandah.  There  are  numerous  doors,  and  unglazed  windows  with 
wooden  shutters,  which  are  the  usual  means  of  ventilation.  Two  or  three  small  rooms 
are  generally  cut  off  from  the  end  of  the  hut  or  the  corners  of  the  verandah,  and  there  is  a 
court  behind  containing  privies,  cook-house,  dead-house,  &c.  The  hospital  construction 
and  administration  appear  to  have  been  framed  on  the  habits  of  natives,  rather  than  on 
what  is  necessary  for  the  recovery  of  sick.  There  seems  to  be  no  regulation  as  to  the 
amount  of  bed  space.  The  allowance  per  bed  in  different  hospitals  is  294,  386,  570, 
620,  840,  1,000,  1,500,  up  to  1,700  or  1,800  cubic  feet.  There  are  no  lavatories  and  no 
proper  baths.  The  sick  wash  according  to  their  own  habits,  and  there  are  tubs  in  which 
they  can  sit  to  have  water  poured  over  them.  Ablution  is  generally  performed  in  the 
open  air  in  the  verandah,  or  the  patients  are  allowed  to  go  home  to  wash.  In  one  native 
hospital  the  sick  are  allowed  to  wTash  and  bathe  in  a  tank  in  front  of  it.  The  means  of 
cleanliness  for  sick  are  admitted  to  be  altogether  insufficient  for  medical  purposes.  The 
medical  officer  has  no  control  over  diet  or  cooking,  and  hence  patients  often  make  them- 
selves ill  by  errors  in  quantity  or  qualitj^.  The  cook-houses  have  only  native  fireplaces ; 
they  are  sometimes  close  to  the  privies  and  dead-houses,  and  the  smell  pervades  them. 
The  privy  is  merely  a  walled  off  space  kept  clean  by  sweepers.  In  the  ordinary  sense 
of  hospital  offices  there  are  none.  Sometimes  the  surgery  is  used  for  all  purposes.  The 
attendance  on  the  sick  is  insufficient.  In  one  hospital  of  30  beds  the  only  attendant  is  the 
assistant  apothecary ;  but  in  this,  as  in  other  similar  cases,  native  orderlies  may  be 
obtained  from  the  regiment.  Bedsteads  are  usually  of  wood ;  the  natives  appear  in  some 
cases  to  supply  their  own  bedding,  and  in  others  beds  are  given  out  on  the  requisition  of 
the  surgeon.    Hospital  washing  is  done  by  washermen,  occasionally  by  comrades. 
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In  practice  the  sole  function  of  the  medical  officer  in  these  native  hospitals  is  to  order  Native 
drugs.    The  only  thing  done  to  promote  the  recovery  or  comfort  of  the  sick  is  to  supply  Hospitals. 
drugs.    In  everything  else,  in  diets,  baths,  &c,  the  medical  officer  has  no  power. 

The  system  seems  to  be  the  growth  of  circumstances,  and  of  an  indifferent  deference 
to  supposed  caste  prejudices. 

Little  attempt  seems  to  have  been  made  to  conciliate  with  such  native  prejudices  or 
habits  the  use  of  means  which  are  essential  to  the  recovery  of  the  native,  quite  as  much 
as,  or  more  so  than  to  that  of  the  European. 

This  Avise  conciliation  would  effect  great  improvement  in  the  stations  among  healthy 
native  soldiers.    Could  it  not  be  extended  also,  by  considerate  inquiry,  to  the  sick  ? 

Sanitary  Administration. 

At  the  three  seats  of  government,  Calcutta,  Madras,  and  Bombay,  sanitary  powers  are  Sanitary 
vested  in  local  commissioners  appointed  b}^  Government.    But  there  appears  to  be  no  Am!^TRA' 
one  on  these  commissions  specially  conversant  with  sanitary  works.    For  in  each  city  ■ — ■ 
the  sanitary  state  of  the  population,  as  regards  drainage,  water-supply,  cleansing, 
construction  of  buildings,  and  general  sanitary  arrangements,  is  as  bad  as  it  can  well  be. 
Jt  is  hardly  an  exception  to  this,  that  Bombay  has  recently  obtained,  for  the  first  time 
since  it  came  under  British  rule,  a  water-supply  ;  or  that  Calcutta  is  about  to  be 
drained,  for  drainage  and  water-supply  are  only  two  portions  of  one  system,  and  not  two 
separate  systems.    Nothing  has  yet  been  done  in  Madras.    And  as  sanitary  measures, 
to  be  effectual,  must  be  carried  out  as  a  whole,  and  not  partially,  it  cannot  be  said  that 
even  the  seats  of  Government  have,  up  to  the  present  time,  made  any  efficient  progress 
in  sanitary  improvement. 

Sir  C.  Trevelyan  states  that,  before  he  left  Madras,  he  prepared  a  scheme  for  the  530.5. 
reconstruction  of  the  municipality  on  a  sufficiently  popular  basis  to  interest  the  inhabi- 
tants ;  and  through  this  to  lay  the  foundation  of  sound  sanitary  improvement,  by  the 
introduction  of  a  conjoined  system  of  drainage  and  water-supply.    But  up  to  this  present 
time  nothing  further  has  been  done. 

So  far  as  the  evidence  before  us  relates  to  other  large  cities  and  towns,  there  is  no 
sanitary  administration  whatever ;  so  that,  to  all  intents  and  purposes,  this  important 
administrative  department  has  to  be  created  for  India. 

The  sanitary  police  of  bazaars  is,  with  few  exceptions,  of  a  most  inefficient  character.  Vide  ab- 
The  administration  seems  to  vary  at  different  places,  and  to  be  confined  chiefly  to  surface  stract  of 
cleansing.    The  power  is  exercised  by  the  cantonment  magistrate,  but  on  no  definite  J!***™? 
system  ;  sometimes  carts  and  sweepers  are  allowed,  in  other  cases  the  people  are  held    ^  b" 
responsible  for  their  own  cleanliness.    Certain  bazaars  and  cantonments  are  described  as 
being  "  clean."    But  the  majority  bear  no  evidence  of  any  consistent  sanitary  authority 
being  in  existence. 

The  sanitary  state  of  the  lines  is  under  the  military  authorities  and  medical  officers. 
But  hitherto  this  part  of  the  administration  has  been  far  from  efficient,  on  account  of 
its  not  being  special  enough.  Referring  to  this  subject,  Sir  R.  Martin  states  that, 
although  generally  throughout  India  the  arrangements  are  admirable  for  the  cure 
of  disease,  they  are  not  at  all  so  for  the  prevention  of  disease,  that,  for  this  great  200. 
purpose,  they  are  almost  universally  wanting ;  that  there  arc  no  proper  sanitary  officers  ; 
that  no  knowledge  whatever,  either  of  military  hygiene  or  of  preventive  science,  has 
been  exacted  from  medical  officers  ;  that  indeed  a  sanitary  department  is  altogether 
wanting ;  that  any  knowledge  obtained  by  medical  officers  has  been  too  of  ten  obtained 
at  the  expense  of  the  soldier. 

An  examination  of  the  stational  returns  shows  that  the  proper  functions  of  officers  5498,  5499. 
of  health  are  not  even  recognized,  and  that  there  is  neither  order  nor  system  in  the 
administration. 

Very  important  improvements  have  been  recently  introduced  into  Her  Majesty's  service, 
which  will  in  time  remove  some  of  the  evils  so  far  as  stations  are  concerned.  A  practical 
school,  in  which  hygiene  is  taught,  is  now  in  operation  at  Netley,  and  all  candidates 
for  commissions  in  the  army  medical  service  are  required  to  undergo  this  course  of 
instruction.  In  the  present  transition  state  of  the  Indian  service  all  Indian  medical 
officers  must  also  attend  this  school.  In  a  few  years  therefore  the  army  will  be  supplied 
with  a  considerable  number  of  men  competent  for  ordinary  regimental  sanitary  work. 
According  to  the  new  medical  regulations,  in  force  in  Queen's  regiments,  medical  officers 
have  now  certain  defined  sanitary  powers  in  inspecting  and  reporting  to  their  commanding- 
officers,  who  are  required  to  carry  out  their  recommendations,  or  else  to  state  their 
reasons  for  non-compliance  to  the  superior  military  authority.    Special  sanitary  officers 
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Sanitary     can  be  appointed  to  this  work  in  garrisons,  camps,  and  stations,  or,  if  such  officers 
Tion.    "  are  not  appointed,  the  principal  medical  officer  is  required  to  do  the  duty.  Reports 
  are  made  to  commanding  officers,  and  are  dealt  with  as  already  mentioned. 

2209.  This  procedure  was  in  operation  in  India  during  the  mutiny,  and  "was  leading  to  an 
"  immense  amount  of  good,"  when  the  service  was  discontinued.  We  are  of  opinion  that, 
if  the  regulations  were  enforced  at  every  station,  they  would  effect  all  the  good  they  are 
capable  of,  so  far  as  the  stations  are  concerned.  These  regulations,  of  course,  are 
applicable  only  to  the  removal  of  easily-removed  causes  of  disease.  They  can  effect  no 
improvement  as  regards  drainage,  water-supply,  the  laying  out  of  stations  and  bazaars, 
and  works  generally  requiring  a  large  outlay,  such  as  are  executed  under  the  Public 
Works  Department. 

This  department  at  present  has  no  special  sanitary  direction,  and  as  we  have  shown, 
even  the  latest  constructed  barrack  errs  in  the  most  important  particulars. 

Much  of  this  evil  might  be  avoided  in  time  to  come  by  requiring  all  cadets  of  engineers 
at  Brompton  to  attend  a  special  course  of  hygiene,  which  they  have  a  right  to  do 
(by  the  army  medical  school  regulations). 

It  follows  from  what  has  been  said  that,  except  for  regimental  and  certain  stational 
purposes,  there  is  no  sanitary  authority  or  administration  in  India,  and  no  means  of 
bringing  the  large  experience  acquired  in  dealing  with  sanitary  questions,  as  regards 
towns,  stations,  and  barracks,  including  the  description  of  works  which  have  been 
successfully  introduced  at  home,  to  bear  on  the  Indian  question.  The  time  has  now 
arrived  to  supply  this  deficiency  in  each  presidency. 

There  are  no  doubt  considerable  difficulties  in  the  way  of  organizing  an  efficient 
sanitary  service  for  India,  and  in  adapting  it  to  the  various  exigencies  of  the  country,  but 
there  are  nevertheless  certain  leading  principles  which  should  be  kept  in  view  in  any 
administrative  arrangements  to  be  introduced  for  the  purpose.  It  is,  for  example,  of 
great  importance  that  the  procedure  should  be  as  far  as  possible  uniform  in  each  pre- 
sidency, and  this  could  be  best  secured  by  appointing  commissions  of  health,  one  at 
each  seat  of  Government,  representing  the  various  elements,  civil,  military,  engineering, 
sanitary,  and  medical,  on  the  co-operation  of  which  depends  the  solution  of  many  health 
questions.  We  are  of  opinion  that  such  commissions  are  necessary  also  to  give  a  prac- 
tical direction  to  sanitary  improvements  and  works. 

Their  functions  would  be  chiefly  consultative  and  advising  on  all  questions  relating  to 
the  selection  and  laying  out  of  stations,  proper  construction  of  barracks,  hospitals,  and 
other  buildings,  drainage,  water  supply,  cleansing,  and  general  sanitary  supervision  in 
stations,  cities,  and  towns,  and  on  the  prevention  and  mitigation  of  epidemic  diseases. 

To  fulfil  the  other  object  of  taking  advantage  of  home  experience,  it  would  be  neces- 
sary to  afford  these  commissions  every  needful  information  on  the  most  approved  and 
economical  methods  of  laying  out  sanitary  works,  and  in  those  healthy  principles  of 
construction  and  improvement  of  barracks  and  hospitals  which  have  been  successfully 
carried  out  in  England,  but  which  have  still  to  be  introduced  into  India,  and  adapted 
to  the  circumstances  of  the  country.  The  sanitary  improvements  which  have  been 
recently  introduced  at  home  military  stations,  and  which  are  about  to  be  carried  into 
effect  at  certain  foreign  stations  by  the  War  Office,  as  well  as  the  improved  principles 
of  construction  in  barracks  and  hospitals  now  in  use,  were  adopted  on  the  advice  of 
a  Commission  specially  appointed  by  the  War  Office  to  inquire  into  the  subject.  The 
questions  which  arise  out  of  the  evidence  from  the  Indian  stations,  are  of  the  same  nature 
as  those  which  have  come  under  the  examination  of,  and  have  been  dealt  with  by,  the 
War  Office  Commission,  and  it  would  be  highly  advisable  to  make  their  experience 
available  for  India  by  adding  to  the  existing  commission  an  engineer  and  a  medical 
officer  conversant  with  Indian  sanitary  questions,  or  to  form  a  similar  commission  in 
England  for  this  object.  Such  a  commission,  if  considered  preferable,  should  include 
members  specially  conversant  with  recent  improvements,  military  and  civil,  an  engineer 
of  Indian  experience  who  has  given  attention  to  sanitary  works,  and  a  medical  member 
acquainted  with  the  sanitary  question  as  it  presents  itself  in  India.  The  function 
of  such  a  commission  could  of  course  be  consultative  only.  It  would  simply  be 
the  medium  of  advising  and  informing  the  Indian  Government  and  the  presidency 
commissions  on  the  latest  improvements  and  on  the  best  principles  of  sanitary  con- 
struction. For  this  purpose,  it  might  give  its  advice  on  the  healthiness  or  otherwise  of 
plans,  and  as  to  the  sanitary  details  of  buildings  to  be  occupied  by  troops ;  on  the  best 
and  most  economical  methods  of  water  supply  and  drainage :  it  might  collect  and 
publish  useful  information  and  instructive  matter  regarding  improvements,  and  it  might 
possibly  be  able  to  give  a  more  practical  direction  to  the  education  of  cadets  of  engineers 
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destined  for  service  in  India,  to  enable  them  to  devise  works  and  improvements  on  healthy 
principles. 

It  would  in  no  way  interfere  with  perfect  freedom  of  action.  It  would  place  at  the 
disposal  of  the  Indian  Government  and  presidency  commissions  the  latest  experience, 
classify  and  generalise  the  results  of  their  several  publications  in  a  summary  form, 
and  thus  enable  all  to  arrive  at  a  more  satisfactory  decision  as  regards  measures  to  be 
carried  out  for  protecting  the  health  of  troops  than  would  otherwise  be  possible. 

As  to  the  executive  authorities  by  whom  sanitary  measures  will  have  to  be  carried 
into  effect,  we  apprehend  that,  as  regards  military  buildings  and  stations,  the  powers 
should  remain  as  at  present  with  the  department  of  Public  Works,  whose  plans  and 
proposals  would  have  to  be  submitted  to  the  presidency  commissions  for  opinion  on  points 
affecting  health.  . 

All  plans  of  sanitary  works  and  improvements,  which  might  be  proposed  for  native 
towns  connected  with  stations,  should  also  be  submitted  for  advice  and  opinion  to  the 
presidency  commissions. 

It  would  be  very  advisable  to  begin  this  great  work  with  the  seats  of  Government, 
and  to  select  a  few  of  the  more  important  stations  to  be  thoroughly  improved  as 
examples.  This  course  would  at  once  afford  the  necessary  administrative  experience, 
and  a  basis  would  be  laid  for  future  progress. 

Much  time  must  necessarily  elapse  before  much  progress  is  made,  but  we  fear  this 
is  inevitable. 

Recapitulation. 

Our  inquiry  has  shown — 

1.  That  by  far  the  larger  proportion  of  the  mortality  and  inefficiency  in  the  Indian 
army  has  arisen  from  endemic  diseases,  and  notably  from  fevers,  diarrhoea,  dysentery, 
cholera,  and  from  diseases  of  the  liver. 

2.  That  the  predisposition  to  these  diseases  is  in  part  attributable  to  malaria,  in  con- 
junction with  extremes  of  temperature,  moisture,  and  variability. 

3.  But  that  there  are  other  causes  of  a  very  active  kind  in  India  connected  with 
stations,  barracks,  hospitals,  and  the  habits  of  the  men,  of  the  same  nature  as  those  which 
are  known  in  colder  climates  to  occasion  attacks  of  these  very  diseases,  from  which 
the  Indian  army  suffers  so  severely. 

In  examining  into  these  causes,  we  find  that  the  stations  generally  have  been  selected 
without  reference  to  health,  and  mainly  from  accidental  circumstances,  or  for  political  and 
military  reasons.  Many  of  them  are  situated  in  low,  damp,  unhealthy  positions,  deficient 
in  means  of  natural  drainage,  or  on  river  banks,  close  to  unwholesome  native  cities  or 
towns. 

The  towns  and  bazaars  in  the  vicinity  of  lines  are  in  the  worst  possible  sanitary 
state,  undrained,  unpaved,  badly  cleansed,  often  teeming  with  offensive  and  dangerous 
nuisances  ;  with  tanks,  pools,  and  badly-made  surface  gutters,  containing  filth  and  foul 
water  ;  the  area  overcrowded  with  houses,  put  up  without  order  or  regularity  ;  the 
external  ventilation  obstructed,  and  the  houses  overcrowded  with  people  ;  no  public 
latrines,  and  every  spare  plot  of  ground  covered  with  filth  in  consequence  ;  no  water- 
supply,  except  what  is  obtained  from  bad  shallow  wells  and  unwholesome  or  doubtful 
tanks.  These  towns  and  bazaars  are  the  earliest  seats  of  epidemics,  especially  of  cholera, 
before  their  ravages  extend  to  the  European  troops  in  the  vicinity. 

None  of  the  stations  have  any  subsoil  drainage  ;  and  there  are  no  other  means  of 
removing  the  rainfall  except  surface  gutters.  The  ground  about  the  lines  is  often 
broken  up  in  pits  and  hollows,  filled  with  stagnant  water,  or  it  is  traversed  by  unwhole- 
some ravines  or  nullahs.  In  certain  states  of  the  weather  and  wind  nuisance  is  expe- 
rienced in  the  lines  from  these  causes,  and  from  the  foul  state  of  neighbouring  native 
dwellings.  Many  of  the  older  stations  are  irregularly  built ;  and  the  buildings  are 
arranged  so  as  to  interfere  with  each  other's  ventilation. 

Both  barracks  and  hospitals  are  built  at  or  close  to  the  level  of  the  ground,  without 
any  thorough  draught  between  the  floors  and  the  ground.  And  the  men,  both  in  barrack 
rooms  and  sick  wards,  are  exposed  to  damp  and  malaria  from  this  cause,  as  well  as 
from  want  of  drainage.  The  ventilation  is  generally  imperfect ;  and  from  the  arrangement 
of  doors  and  windows,  men  are  exposed  to  hurtful  draughts.  Many  of  the  rooms  are 
too  high,  and  as  a  consequence  there  is  much  surface  over-crowding,  both  in  barracks  and 
hospitals,  although  with  large  cubic  space.  In  a  number  of  instances  both  the  space  and 
area  per  bed  are  much  too  small. 

Barracks  and  hospitals  have  frequently  no  glazed  windows,  and  only  wroodeu  shutters. 
Both  barrack  rooms  and  sick  wards  are,  as  a  rule,  dark. 
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There  are  often  four,  or  even  six,  rows  of  beds  between  the  opposite  doors  or  windows, 
increasing  greatly  the  already  existing  difficulty  of  ventilation  and  exposing  the  inmates 
to  foul  air. 

The  greater  proportion  of  the  force  is  lodged  in  barracks  in  such  large  numbers  per 
room  as  to  be  very  injurious  to  health ;  many  of  these  rooms  being  several  hundreds  of 
feet  in  length,  and  some  of  them  containing  from  a  quarter  to  half  of  a  regiment  each  ! 

Water  sources  have  been,  with  one  or  two  exceptions,  selected  without  analysis, 
although  it  is  always  hazardous  to  omit  this  precaution.  The  supply  is  taken  from  shallow 
wells  and  tanks,  both  of  which  are  very  liable  to  pollution.  In  a  few  cases,  the  water 
is  derived  from  rivers.  It  is  drawn  by  dipping,  and  carried  in  skins,  thereby  increasing- 
its  impurity.  No  precautions  are  taken  for  purifying  drinking  water,  and  the  whole 
arrangement  results  in  a  supply  of  water  (for  drinking  and  culinary  purposes)  of  a  bad 
or  doubtful  quality,  and  such  as  would  be  rejected  in  any  improved  sanitary  district  in 
this  country.  This  unsatisfactory  condition  of  the  water  supply  is  one  of  the  cardinal 
defects  at  Indian  stations. 

Ablution  and  bath  accommodation  is  often  very  deficient  and  sometimes  there  is  none. 
Very  often  there  are  no  baths,  and  where  baths  exist  there  are  not  enough. 

Means  of  cooking  are  primitive  and  imperfect,  hardly  suitable  for  permanent  barracks, 
although  the  cooking  is  considered  sufficiently  varied. 

Privies  and  urinals  are  generally  of  a  bad  or  defective  construction.  The  contents  are 
removed  by  hand,  often  producing  great  nuisance.  No  drainage  for  either  privies, 
ablution  rooms,  or  cook-houses  :  the  foul  water  is  received  into  cesspits  or  carried  away  by 
hand. 

Hospitals  are  constructed  on  the  same  general  plan  as  barracks.  They  have  no  proper 
ablution  or  bath  accommodation ;  no  water-closets,  only  open  privies  situated  at  a 
distance  ;  no  drainage,  no  water  supply,  except  what  is  drawn  and  carried  by  hand  labour. 
The  bedsteads  are  .often  of  wood,  instead  of  iron,  and  mattresses  and  pillows  of  various 
materials,  instead  of  hair,  as  they  ought  to  be. 

No  trained  attendants  are  provided  for  the  sick. 

The  soldier  has  a  complete  ration  of  good  quality  ;  but  the  ration  is  not  varied  to 
provide  against  the  effects  of  the  soldier's  sedentary  habits  ;  and  no  difference  is  made 
for  the  cold  and  hot  season.  For  the  hot  season  the  ration  contains  too  much  animal 
food  and  too  little  vegetable.    Mutton  is  not  issued  often  enough. 

Flannel  underclothing  would  be  very  advantageous,  and  a  better  system  of  supplying 
boots  for  troops  is  required. 

The  use  of  spirituous  liquors  is  highly  detrimental  to  the  soldier's  health  in  India,  and 
is  one  of  the  chief  personal  habits  which  injure  him  physically  and  morally.  Abstinence 
from  spirits  has  always  been  attended  by  greatty  improved  health,  even  under  circum- 
stances otherwise  unfavourable,  and  by  diminution  of  crime.  The  only  advantage  of  the 
issue  of  spirits  in  canteens  is  stated  to  be  that  it  prevents  the  soldier  from  obtaining  more 
unwholesome  spirits  in  the  bazaar.  The  moderate  use  of  malt  liquor  or  light  wines  is 
much  less  injurious  to  health  than  spirits. 

Connected  with  habits  of  intemperance  and  want  of  occupation,  is  the  prevalence  of 
syphilis,  a  disease  which  occasions  a  large  amount  of  inefficiency  and  invaliding. 

Means  of  recreation  are  few,  of  exercise  none,  of  instruction  limited.  The  soldier's 
habits  are  sedentary  where  they  ought  to  be  active.  He  is  led  into  vice  and  intem- 
perance. He  has  no  means  of  occupying  his  time  profitably.  He  complains  of  the 
weary  sameness  and  ennui  of  his  life.  This,  together  with  his  diet,  and  allowance  of 
spirit  and  malt  liquor,  is  bad  for  his  health — physical  as  well  as  moral  health. 

Making  every  allowance  for  the  influence  of  climate,  which,  however,  is  altogether 
secondary,  except  as  increasing  the  effect  of  removable  causes  of  disease,  the  whole  tenor 
of  the  evidence  proves  that  the  bad  sanitary  conditions  enumerated,  together  with 
unfavourable  habits  as  to  diet,  intemperance,  and  want  of  occupation,  on  the  part  of  the 
men,  are  causes  sufficient  to  account  for  a  large  part  of  the  sickness,  mortality,  and 
invaliding  occasioned  by  those  diseases  from  which  the  army  in  India  mainly  suffers. 

The  arrangements  for  the  prevention  of  disease  are  either  non-existent  or  most 
deficient.  There  are  no  proper  sanitary  authorities  in  towns,  no  trained  officers  of  health 
in  any  town  or  cantonment,  and  no  means  whereby  the  experience  obtained  in  dealing 
with  sanitary  questions  at  home  can  be  rendered  available  for  India.  Until  recently,  no 
means  on  the  part  of  medical  officers  of  receiving  education  in  military  hygiene  and 
sanitary  knowledge  existed ;  there  was  no  recognition  of  the  sanitary  element  in  the  army 
medical  service.  At  present  there  are  no  means  of  bringing  trained  sanitary  knowledge  or 
experience  to  bear  on  the  selection  of  sites  for  stations,  or  on  the  laying  out  of  stations 
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or  bazaars  with  the  requisite  sanitary  works,  or  on  the  planning  or  construction  of  Recapitula- 
barracks  and  hospitals  on  sanitary  principles. 

Under  the  new  medical  regulations,  medical  officers  are  empowered  to  make  representa- 
tions regarding  removable  causes  of  disease  to  commanding  officers,  which  will  so  far 
meet  the  requirements  of  regiments  ;  but  otherwise  there  is  neither  order  nor  system  in 
sanitary  administration. 

Hill  stations  are  proposed  as  a  means  of  being  able  at  once  to  remove  the  troops  from  Hill  stations, 
the  influence  of  climate,  malaria,  and  sanitary  defects  of  stations  and  barracks  into  a 
healthy  region.  The  evidence  proves  that  these  stations  are  useful  chiefly  for  prevention, 
but  not  always  for  cure  of  disease ;  that  they  are  suitable  for  children,  and  for  healthy  or 
ailing  men,  but  not  for  unhealthy  regiments,  especially  those  suffering  from  bowel  com- 
plaints ;  that  about  a  third  part  of  the  troops  might  be  located  on  hill  stations,  or  on 
other  high  and  healthy  positions  in  rotation,  with  advantage  to  health;  that  although 
the  number  of  stations  in  malarious  regions  should  be  diminished  as  far  as  practicable, 
and  the  troops  removed  to  healthier  localities,  there  are  certain  strategical  pcints  (yet 
undecided)  which  must  be  held,  whether  healthy  or  unhealthy,  and  the  force  on  the 
hills  must  be  considered  as  a  reserve  for  the  purposes  of  health. 

Although  several  excellent  hill  stations  are  in  use,  they  are  not  sufficiently  convenient 
for  many  stations;  and  an  increased  number  is  required.  Very  careful  examination 
and  trial  of  the  climates  of  new  sites  should  be  undertaken.  The  evidence  farther  shows 
that  there  has  been  great  neglect  of  sanitary  measures  at  existing  hill  stations,  giving 
rise  to  serious  disease  and  mortality. 

Stations  on  the  plains  and  slopes  of  India  up  to  1,500  feet,  and  on  the  raised  coasts  of  Elevated 
the  sea,  are  comparatively  salubrious.    They  only  require  adequate  sanitary  arrangements.  p]^? 

Stations  on  low  inundated  lands  are  hotbeds  of  malaria.  Lowland 

Native  lines  are  laid  out,  and  huts  built,  without  sufficient  reference  to  health.  stations. 

There  is  no  drainage,  clearing,  or  levelling,  and  little  attention  to  cleanliness  or  vcnti-  Native  lines, 
lation. 

Native  hospitals  are  almost  altogether,  wanting  in  means  of  personal  cleanliness  or 
bathing,  in  drainage  or  water-supply,  in  everything  in  short  except  medicine.  The 
medical  officer  has  no  control  over  the  patient's  diet.  There  are  no  trained  attendants 
on  the  sick.  The  evidence  shows  that,  by  management  and  conciliation,  much  might  be 
done  to  improve  the  sanitary  condition  of  native  lines,  as  well  as  the  state  of  native 
hospitals. 

We  have,  in  the  course  of  our  inquiries,  endeavoured  to  ascertain  the  probable  excess 
of  mortality  in  the  Indian  army  occasioned  by  the  sanitary  defects  we  have  described,  as 
well  as  the  reduction  of  mortality  which  would  follow  on  the  adoption  of  improvements  in 
existing  stations,  combined  with  the  use  of  hill  stations,  and  the  abandonment  of  as  many 
unhealthy  localities  as  may  be  practicable.  The  statistical  evidence  shows  that  the 
mortality  varies  from  11^  per  cent,  in  the  most  unhealthy,  to  about  2  per  cent,  in  the 
most  healthy  places,  even  in  their  present  unimproved  state.  It  has  been  estimated  that 
the  lowest  of  these  rates,  or  2  per  cent.,  (double  the  rate  at  home  stations  since  the  4543,  5569. 
introduction  of  sanitary  improvements,)  may  be  taken  as  the  possible  mortality  under 
improved  sanitary  conditions. 

The  annual  death  rate  for  the  whole  of  India  has  hitherto  been  about  69  per  1,000. 
The  proposed  European  establishment  is  73,000  men,  and  will,  at  the  present  rate  of 
mortality,  require  5,037  recruits  per  annum  to  fill  up  the  vacancies  caused  by  death  alone. 

A  death  rate  of  20  per  1000  would  require  only  1460  recruits  per  annum,  so  that  the 
excess  of  mortality  is  3570  lives  per  annum. 

Estimating  the  cost  of  recruiting,  training,  and  landing  men  in  India  at  no  more 
than  100/.  per  man,  the  excess  of  mortality  will  be  equivalent  in  cost  to  a  tax  of  nearly 
1,000/.  per  diem,  irrespective  of  the  cost  of  the  extra  sickness  indicated  by  a  high  death 
rate. 

A  careful  examination  of  the  causes  of  disease  and  of  the  character  of  the  diseases 
prevalent  at  the  more  healthy  stations,  would  lead  us  to  hope  eventually  for  a  greater 
saving  of  life  than  we  have  here  estimated.  Causes  of  disease,  such  as  exist  at  these 
stations,  would,  even  at  home,  be  sufficient  to  account  for  one-half  of  the  20  per  1,000; 
and  if  the  time  should  ever  arrive  when,  under  the  influence  of  improved  culture, 
drainage,  and  sanitary  works,  India  should  be  freed  from  the  local  malaria  which  exists 
'  everywhere  there  now,  as  it  once  did  in  some  form  or  other  over  Europe,  we  may 
cherish  the  hope  of  realizing  what  statistical  inquiries  appear  to  point  to,  namely,  that 
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Eecapitdla-  the  natural  death  rate  in  times  of  peace  of  men  of  the  soldiers'  ages  in  India,  will  be  no 
TION'       more  than  10  per  1,000  per  annum. 

But  a  reduction  of  mortality  also  indicates  increased  physical  strength  and  greater 
fitness  for  duty  in  the  army  generally,  as  well  as  a  smaller  proportion  of  "constantly 
"  sick  "  in  hospital ;  and  hence  a  greater  effective  numerical  strength. 
5569.  Fewer  recruits  would  be  required  to  supply  the  losses  from  disease,  a  point  of  very 
great  importance,  in  regard  to  which  Sir  A.  Tulloch  states  that  he  very  much  questions 
whether,  with  the  mortality  rate  of  the  last  40  years,  it  would  be  possible  to  keep  up  an 
army  of  70,000  men  in  India.  And  he  says  that  from  what  he  knows  of  recruiting,  this 
country  would  not  be  able  to  fill  up  the  gaps  occasioned  by  death,  and  at  the  same  time 
supply  the  vacancies  occasioned  by  invaliding,  and  by  the  return  of  time-expired  men. 

Apart  therefore  from  the  question  of  humanity,  the  introduction  of  an  efficient  system 
of  hygiene  in  India  is  of  essential  importance  to  the  interests  of  the  empire. 

The  following  recommendations  are  founded  on  the  practical  conclusions  at  which  we 
have  arrived. 


Recommenda- 
tions. 


Recommendations. 

1.  That  no  recruit  be  sent  to  India  under  21  years  of  age,  nor  until  he  has  completed 
his  drill  at  home,  and  that  recruits  be  sent  direct  from  home  to  India,  so  as  to  land  there 
early  in  November. 

2.  That  no  spirits  be  issued  to  troops  on  board  ship,  except  on  the  recommendation 
of  the  medical  officer  in  charge. 

3.  That  the  sale  of  spirits  at  canteens  be  discontinued,  except  in  specific  cases  on  the 
recommendation  of  the  medical  officer,  and  only  malt  liquor  or  light  wines  allowed.  That 
the  sale  of  spirits  in  military  bazaars  be  made  illegal,  and,  as  far  as  practicable,  suppressed. 

4.  That  the  ration  be  modified  to  suit  the  season ;  that  flannel  be  introduced  as 
under-clothing,  and  a  better  system  of  supplying  boots  introduced. 

5.  That  the  means  of  instruction  and  recreation  be  extended  to  meet  the  requirements 
of  each  station.  That  covered  sheds  for  exercise  and  gymnastics  be  provided,  and  that 
gymnastic  exercises  be  made  a  parade.  That  libraries  be  improved,  a  better  supply  of 
books  and  periodicals  provided,  together  with  reading  rooms,  well  lighted  at  night. 
That  only  coffee,  tea,  and  other  non-intoxicating  drinks  be  sold  to  the  men  at  these 
rooms.  That  workshops  be  established,  and  also  soldiers'  gardens,  in  connexion  with 
the  station,  wherever  practicable.  That  the  proposal  made  by  Sir  C.  Trevelyan  of 
selecting  and  educating  soldiers  of  good  character  for  subordinate  offices  in  the  adminis- 
trative departments  be  tried. 

6.  That  until  the  mortality  be  reduced,  the  period  of  service  in  India  be  limited  to 
10  years. 

7.  That  provision  be  made  for  passing  invalids  at  the  port  of  embarkation  without 
delay,  and  for  their  immediate  shipment  home. 

8.  That  works  of  drainage  and  water-supply  be  carried  out  at  all  stations.  That  all 
existing  water  sources  be  subjected  to  analysis,  and  those  rejected  which  contain  matters 
injurious  to  health.  That  the  present  method  of  drawing  and  distributing  water  be 
discontinued  wherever  practicable.  That  all  water  used  for  drinking  purposes  be  filtered, 
or  otherwise  purified. 

9-  That  all  future  barracks  and  hospitals  be  erected  on  raised  basements,  with  the  air 
circulating  under  the  floors,  and  that,  in  all  existing  barracks  and  hospitals,  the  floors  be 
raised  as  much  as  possible,  and  a  free  current  of  air  allowed  to  pass  beneath  them. 

10.  That  all  new  barracks  be  constructed  to  hold  no  more  than  a  quarter  company  in 
each  building,  or  at  most  half  a  company  in  one  building  in  two  separate  rooms  having 
no  direct  communication  with  each  other.  That  hospitals  be  constructed  in  detached 
pavilions  containing  no  more  than  from  20  to  24  beds.  That  future  barracks  and 
hospitals  be  arranged  en  echelon  to  receive  the  benefit  of  prevailing  winds.  And  that 
detached  cottages  be  erected  for  married  soldiers. 

11.  That  barracks  and  hospitals  be  in  future  constructed  with  single  verandahs  only  ; 
and  for  no  more  than  two  rows  of  beds  between  the  opposite  windows. 

12.  That  the  cubic  space  per  man  in  future  barracks  be  from  1,000  to  1,500  feet,  and 
the  superficial  area  from  80  to  100  square  feet,  varying  according  to  the  airiness  of  the 
position.    The  same  space  and  area  to  be  allotted  in  existing  barracks. 

13.  That  the  beds  be  so  arranged,  with  respect  to  windows,  doors,  and  wall  spaces 
as  to  ensure  the  benefit  of  free  ventilation,  without  exposing  the  men  to  draughts. 
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That,  in  existing  barracks,  where  the  space  between  the  doors  is  too  small  to  admit  of  Recommenda- 
this,  precautions  be  taken  to  shelter  the  beds  from  draughts.     That,  in  all  future       T1  K ' 
barracks,  the  wall  space  be  made  sufficient  to  keep  the  beds  at  the  least  three  feet  apart, 
and  at  the  same  time  out  of  the  door  draught. 

14.  That  the  ventilation  of  barracks  and  hospitals  be  sufficiently  provided  for  inde- 
pendently of  doors  and  windows. 

15.  That  in  all  cavalry  barracks,  saddlery  rooms  be  provided,  and  saddles  removed 
out  of  the  barrack  rooms. 

16.  That  all  barracks  and  hospitals  be  provided  with  sufficient  glazed  window  space 
to  light  them,  and  that  they  be  better  lighted  at  night.  Gas  to  be  introduced  where 
practicable. 

17.  That  all  barracks  be  provided  with  sufficient  ablution  and  bath  accommodation, 
with  a  constant  water-supply.  That  drinking-fountains  supplied  with  filtered  water  be 
provided. 

1 8.  That  barrack  cook-houses  be  improved  and  better  ventilated. 

19.  That  wherever  practicable  iron  or  earthenware  water  latrines,  supplied  with  water, 
and  drained  to  an  outlet,  be  introduced  instead  of  the  present  system  ;  that,  where  this  is 
impracticable,  all  cesspits  be  abolished,  and  metal  or  earthenware  vessels,  to  be  removed 
twice  a  day,  substituted.  That  improved  urinals,  supplied  with  a  jet  for  lavatory  pur- 
poses, as  well  as  with  a  free  supply  of  water  for  the  cleansing  and  drainage  of  the  urinals, 
be  provided. 

20.  On  the  subject  of  venereal  disease,  and  the  means  to  be  employed  for  its  diminution, 
we  refer  to  the  suggestions  made  by  us  under  that  head  in  the  body  of  the  report. 

2.1.  That  wherever  there  is  a  deficiency  of  married  quarters,  the  same  be  supplied. 

22.  That  the  cubic  space  in  hospitals  be  fixed  at  1,500  feet  and  upwards,  and  the 
superficial  area  at  from  100  to  120  and  130  square  feet  per  bed,  according  to  the 
healthiness  of  the  position  ;  and  that  the  wall  space  per  bed  be  never  less  than  eight 
feet.    In  existing  hospitals  the  same  space  and  area  to  be  allowed. 

23.  That  every  hospital  be  provided  with  a  constant  supply  of  pure  filtered  water, 
and  with  drainage. 

24.  That  every  hospital  be  provided  with  ablution  accommodation,  with  fixed  basins, 
and  with  baths,  having 'hot  and  cold  water  laid  on,  conveniently  accessible  from  the 
wards. 

25.  That,  wherever  practicable,  water-closets,  with  drainage  and  water-supply,  be 
introduced  for  hospital  wards,  and  privies  converted  into  water  latrines. 

26.  That  the  hospital  diet  tables  in  use  at  home  stations  be  adopted  in  India  as  far 
as  practicable,  and  the  hospitals  supplied  with  properly  trained  cooks. 

27.  That  trained  hospital  attendants  be  introduced  into  all  hospitals,  and  that  female 
nurses,  under  the  new  medical  regulations,  be  introduced  into  large  general  hospitals. 

28.  That  in  future  every  regiment  in  India  shall  have  an  adequate  number  of  hospital 
orderlies  from  its  own  ranks  to  provide  personal  attendance  for  the  sick. 

29.  That  the  number  of  general  hospitals  in  India  be  increased  by  the  organization 
of  such  hospitals,  under  the  new  medical  regulations,  at  the  largest  European  stations. 

30.  That  the  strategical  points  of  the  country,  which  must  be  occupied,  be  now 
fixed,  with  special  reference  to  reducing  as  far  as  possible  the  number  of  unhealthy 
stations  to  be  occupied. 

31.  That  a  sufficient  number  of  hill  stations,  or  of  stations  on  elevated  ground,  be 
provided  ;  and  that  a  third  part  of  the  force  be  located  on  these  stations  in  rotation. 

32.  That  the  sanitary  duties  of  regimental,  garrison  and  inspecting  medical  officers, 
prescribed  in  the  new  medical  regulations  of  October  7,  1859?  be  applied  or  adapted  to 
all  stations  in  India.  And  that  properly  trained  army  medical  officers  of  health  be 
appointed  to  this  service  at  the  larger  stations. 

33.  The  Commission  entirely  approves  of  medical  candidates  being  required  to  undergo 
the  course  of  instruction,  including  military  hygiene,  at  the  army  medical  school,  and  are 
of  opinion  that  practical  training  in  sanitary  science  is  of  the  greatest  importance  to  the 
public  service. 

34.  Considering  also  the  constant  reference  to  sanitary  subjects  necessary  in  carrying 
out  public  works  in  India,  they  consider  it  requisite  that  every  cadet  of  engineers  should 
attend  a  course  of  sanitary  instruction  at  Chatham. 
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REPORT  OF  THE  COMMISSIONERS  APPOINTED  TO  INQUIRE 


Recommenda-  35.  In  order  to  the  gradual  introduction  of  sanitary  improvements  for  barracks, 
hots.  hospitals,  and  stations,  as  well  as  in  the  seats  of  Government  and  throughout  towns 
in  proximity  to  military  stations,  they  recommend  the  appointment  of  commissions 
of  public  health,  one  for  each  presidency,  so  constituted  as  to  represent  the  various 
elements,  civil,  military,  engineering,  sanitary,  and  medical ;  to  give  advice  and  assist- 
ance in  all  matters  relating  to  the  public  health,  such  as  selection  of  new  stations  and 
the  sanitary  improvement  of  existing  stations  and  bazaars  ;  to  examine  new  plans  for 
barracks  and  hospitals ;  to  advise  on  the  laying  out  of  stations  and  bazaars,  the  sanitary 
improvement  of  native  towns,  prevention  and  mitigation  of  epidemic  diseases,  and 
generally  to  exercise  a  constant  oversight  on  the  sanitary  condition  of  the  population, 
European  and  native ;  to  report  on  the  prevalence,  causes,  and  means  of  preventing 
sickness  and  disease  ;  and  further,  that  administrative  measures  be  adopted  to  give  effect 
to  the  advice  of  the  presidency  commissions.  That  trained  medical  officers  of  health 
be  appointed,  to  act  in  peace  as  in  war,  in  connexion  with  these  commissions. 

36.  That  in  order  to  render  available  for  India  the  experience  obtained  in  dealing  with 
all  classes  of  sanitary  questions  in  England,  two  officers  of  the  Indian  Government  be 
appointed  in  England  to  be  associated  with  the  War  Office  Commission  for  this  special 
purpose :  unless  it  should  be  thought  preferable  to  appoint  a  similar  commission  specially 
for  the  Indian  Department. 

37.  That  a  code  of  regulations,  embodying  the  duties  and  adapted  to  the  specialties 
of  the  Indian  sanitary  service,  be  drawn  up  and  issued  under  authority. 

38.  That  the  system  of  army  medical  statistics  at  present  in  use  at  home  stations,  be 
extended  to  all  stations  in  India. 

39.  That  a  system  of  registering  deaths  and  the  causes  of  death  be  established  in  the 
large  cities  of  India,  and  be  gradually  extended,  so  as  to  determine  the  effects  of  local 
causes  on  the  mortality  of  the  native  as  w7ell  as  of  the  European  population  ;  the  results  to 
be  tabulated  and  published  annually  by  the  Commissions. 

All  which  we  humbly  certify  to  Your  Majesty. 

(Signed)       STANLEY.  (l.s.) 

PROBY/  T.  CATJTLEY.  (l.s.) 

J.  R.  MARTIN.  (l.s.) 

J.  B.  GIBSON.  (l.s.) 

E.  H.  GREATHED.  (l.s.) 

W.  FARR.  (l.s.) 

T.  Baker,  Secretary.                                                    JOHN  SUTHERLAND,  (l.s.) 


Dated  \$th  May  1883. 
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Table  1. — Military  Force  employed  in  India  in  1856  and  1861. 


European 

Total. 

Officers. 

Non-commissioned 
Officers  and  Men. 

Native  Troops. 

1856. 

1861. 

1856. 

1861. 

1856. 

1861. 

1856. 

1861. 

All  Arms 

280,325 

221,887 

5,996 

8,324 

39,108 

75,759 

235,221 

137,804 

Engineers  and  Sappers 

3,360 

3,378 

237 

286 

161 

300 

2,962 

2,792 

Artillery  - 

16,390 

16,502 

473 

804 

6,729 

11,816 

9,188 

3,882 

Cavalry  - 

32,540 

26,757 

431 

811 

1,442 

6,713 

30,667 

19,233 

Infantry  ... 

225,772 

172,201 

4,053 

5,573 

30,400 

56,310 

191,319 

110,318 

Medical  Establishment 

1,887 

2,429 

802 

850 

1,085 

1,579 

European  Warrant 

Officers  - 

376 

620 

376 

620 

India  Office 
return. 


Table  2. — Military  Force  employed  in  India  in  1856  and  1861. 


— 

Number  of  Regiments  or 
Corps. 

European 
Officers. 

European  Non- 
commissioned 
Officers  and  Men. 

Native  Troops. 

Idem 

Total. 

1856. 

1861. 

1856. 

1861. 

1856. 

1861. 

1856. 

1861. 

1856. 

1861. 

All  Arms 

5,996 

8,324 

39,108 

75,759 

235,221 

137,804 

280,325 

221,887 

Royal  army 

713 

2,719 

22,867 

58,922 

23,580 

61,641 

Company's  army 

5,283 

5,605 

16,241 

16,8.37 

235,221 

137,804 

256,745 

160,246 

Royal  troops  : — 

Artillery 

22  Battalions. 

127 

3,958 

4,085 

Dragoons 

2 

8  Regiments. 

47 

313 

1,382 

5,359 

1,429 

5,672 

Infantry 

22 

49  do. 

666 

2,279 

21,485 

49,605 

22,151 

51,884 

Company's  troops  : — 

1.    Engineers  and 
Sappers. 

237 

286 

161 

300 

2,962 

2,792 

3,360 

3,378 

2.    Horse  Artillery 

5  Brigades. 

5  Brigades. 

118 

196 

1,974 

2,396 

1,120* 

499f 

3,212 

3,091 

2a.  European  Foot 
Artillery. 

12  Battalions. 

13  Battalions. 

225 

427 

4,725 

5,452 

3,265f 

1,9561 

8,215 

7,835 

2b.  Native  Foot 
Artillery. 

6  do. 

2  do. 

130 

54 

30 

10 

4,803f 

1,427{ 

4,963 

1,491 

3.  European  Cavalry 

5  Regiments. 

220 

1,340 

1,560 

4.  Native  Regular 
Cavalry. 

21 

26  do. 

284 

220 

60 

14 

9,597 

11,767 

9,941 

12,001 

4a.  Native  Irregu- 
lar Cavalry. 

33 

16  Corps. 

100 

58 

21,070 

7,466 

21,170 

7,524 

5.    European  In- 
fantry. 

9 

11  Regiments. 

321 

539 

8,115 

6,046 

8,436 

6,585 

5a.  Native  Regular 
Infantry. 

155 

126  do. 

2,771 

2,471 

252 

167 

152,538 

93,370 

155,561 

96,008 

5b.  Native  Irregu- 
lar Infantry. 

45 

22  do. 

129 

115 

72 

22 

35,312 

16,948 

35,513 

17,085 

6.  Veterans 

166 

169 

476 

470 

3,469 

4,111 

639 

7.    Medical  Esta- 
blishment. 

802 

850 

1,085§ 

1,579§ 

1,887 

2,429 

8.    European  War- 
rant Officers. 

376 

620 

376 

620 

*  Includes  451  gun  lascars.  f  Includes  158  gun  lascars. 

{  Includes  gun  lascars  and  ordnance  drivers.  §  These  are  described  as  "  apothecaries  and  stewards  "  and  "  native  doctors." 
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Table  3. — Annual  Cost  in  £  of  1,000  of  the  Queen's  Troops  in  India. 

Exclusive  of  Cost  of  Staff  Charges,  Camp  Equipage,  Ammunition,  Arms,  Stores,  Punkahs,  Bedding, 
Hospital  Attendants,  Medicines,  and  Transport  in  India, 


{All  ranks  - 
Officers  -  -  -  - 

Non-commissioned  Officers  and  Men 


All  Ranks  ------ 

I.  Officers  ------ 

II.  Non-commissioned  Officers  and  Men 

I.  Officers  : — 

Pay  and  allowances  - 
Passage  money         -  - 
Non-effective  charge  - 
II.  Non-commissioned  Officers  and  Men  : — 

1 .  Pay,  clothing,  and  maintenance 

2.  Passage  money  - 

3.  Levy  money,  depot,  and  recruiting  ex- 

penses. 

4.  Non-effective  charge  ... 

1.  Pay,  clothing,   and  maintenance  of  Non-com- 

missioned Officers  and  Men  : — 

Pay  and  allowances  -          -  -  - 

Victuals       -          -          -  - 
Clothing  - 
Barracks  - 

Wives  and  children  of  soldiers,  good-conduct 
pay,  head  money,  lascars,  &c.  &c. 

2.  Passage  money  of  Non-commissioned  Officers  and 

Men  :— 

Passages  outwards  of  relief  regiments 

„       homeivards  of  regiments  recalled  - 
„        outwards  of  drafts  - 
„       homewards  of  invalids 

3.  Levy  money,  depot,  and  recruiting  expenses  : —  ' 

Levy  money  -  -  - 

Depot  and  recruiting  expenses  for  depot  of 
one  company. 

4.  Non-effective  charge  of  Non-commissioned  Officers 

and  Men  - 


Infantry. 


1,000 
37 

963 


£ 

81,633 
20,637 
60,996 


17,366 
1,500 
1,771 

43,329 
5,569 
4,716 

7,382 


15,150 
8,672 
2,617 

13,150 
3,740 


1,509 
1,348 
1,512 
1,200 

869 
3,847 


7,382 


Cavalry. 


1,000 

58 
942 


£ 

102,400 

39,368 
63,032 


34,362 
2,230 
2,776 

45,420 
5,440 
4,951 

7,221 


17,780 
8,480 
2,560 

12,900 
3,700 


1,477 
1,318 
1,470 
1,175 

1,493 
3,458 


7,221 


N0XE. — The  Table  may  be  read  thus  : — The  cost  of  maintaining  an  infantry  regiment  in  India  of  1,000  strong  is  81,633/.  ;  each 
soldier  costs  81/.  6  •  33  florins,  or  81/.  12s.  8c?.     This  is  exclusive  of  the  cost  of  the  staff,  of  arms,  ammunition,  hospital  supplies,  &c. 


Table  4. — Average  Annual  Mortality  at  certain  Periods  of  Service  in  the  Three  Presidencies  of  the 
Effectives  of  the  European  Forces  of  the  late  East  India  Company. 


Years  of  Service. 


0 —  1  years  - 

1—  2     „  , 

2—  3     „  - 

3—  4     „  - 

4—  5     „  - 

0—5     „  - 

5—  10  „  - 
10—15  „  - 
15—20  „ 

20  and  upwards 


Total 


Average  Annual  Rate  of  Mortality  per  1,000  in  10  Years.* 


India. 


65 
53 
56 
49 
44 

54 
47 
52 
43 
62 


51-2 


Bengal. 


78 
74 
61 
54 
71 

68 
64 
69 
62 
76 


67-2 


Madras. 


73-9 


40 
73' 


28-9 
20-5 


42 
35 
43 
33 
43 


39-5 


Bombay. 


31-4 
33-4 

37-  4 
66-6 
39-9 

38-  4 
36-0 
45-3 
31-9 

102-0 

38-4 


*  Note. — The  average  annual  rate  of  mortality  in  the  Table  is  for  the  10  years  1847-1856  in  the  Bengal  and  Madras  presidencies, 
and  for  the  10  years  1846-49  and  1851-56  in  the  presidency  of  Bombay.  The  rate  of  mortality  for  this  period  was  considerably 
below  the  previous  average  in  Madras  and  Bombay. 
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Table  5. — India.    The  Casualties  in  the  Effective  Non-commissioned  Officers  and  Men  of  the 

Local  European  Forces  during  the  Years  1847-56. 


Year  of  Service. 

Strength. 

(Years  of 
Life.) 

Casualties. 

Rate  per  Cent. 

Deaths. 
(T>.) 

Invaliding. 
(I.) 

\  f 

D.+  I. 

All 
Causes. 

Deaths. 

Invaliding. 
(1.1 

D.  +  I. 

All 
Causes. 

0 — 1 

1  A  QQil 

938 

45 

983 

1,547 

6-52 

•31 

6-83 

10-75 

1 — 2 

1  IjOOU 

623 

88 

711 

1,085 

5-36 

•75 

6-11 

9-32 

2—3  - 

9,220 

518 

83 

601 

872 

5-62 

•90 

6-52 

9-45 

3—4  - 

9,530 

470 

121 

591 

907 

4-93 

1-27 

6-20 

9-51 

4—5  - 

10,120 

446 

128 

574 

871 

4-41 

1-26 

5-67 

8-60 

5—10  - 

41,860 

1,968 

468 

2,436 

4,048 

4-70 

1-12 

5-82 

9-67 

10—15  - 

21,440 

1,131 

597 

1,728 

2,949 

5-28 

2-78 

8-06 

13-75 

15—20  - 

9,976 

429 

598 

1,027 

1,424 

4-30 

6-00 

10-30 

14-28 

20  and  upwards 

3,090 

193 

779 

972 

1,207 

6-25 

25-21 

3 

1-46 

39-06 

This  Tahle  is  compiled  from  the  Tables  of  Casualties  of  Effectives  in  the  Presidencies.  Under  "  invalided  "  are  included  here, 
besides  the  true  invalids,  the  following  casualties: — (1.)  Discharged  by  purchase;  (2.)  Discharged  on  account  of  term 
expired  or  otherwise  ;  (3.)  Promoted  ;  (4.)  Transferred  to  town  major's  list ;  (5.)  Transferred  to  other  corps  ;  (6.)  Deserted  ; 
(7.)  Missing,  &c;  (8.)  Other  causes.    Those  on  the  town  major's  list  of  Bengal  are  included  among  the  effectives. 


Table  6. — Indian  Life  and  Service  Tables  for  Non-Commissioned  Oficers  and  Men. 
(Constructed  on  the  Returns  of  the  European  Troops  of  the  late  Company  during  the  10  Years  1847-56.) 


Decre- 
ments in 
the  Eive 

Decrements  by  various  Causes. 

Years  of  Service. 

Living  and 

Died 
in  the 
Service. 

Discharged. 

Pro- 
moted. 

Transferred. 

Missing 

Serving. 

Years  fol- 
lowing. 

O) 

In- 
valided. 

By  Pur- 
chase. 

Time 
expired. 

to  Town 
Major's 
List. 

to  other 
Corps. 

Deserted. 

and 
other 
Causes. 

0 

100,000 

37,915 

21,499 

3,338 

1,543 

2,749 

93 

1,314 

5,979 

1,242 

158 

5 

62,085 

23,543 

7,988 

3,500 

1,458 

3,074 

284 

2,692 

4,039 

441 

67 

10 

38,542 

19,045 

7,980 

3,634 

529 

2,496 

237 

1,211 

2,763 

128 

67 

15 
20 

19,497 
9,604 

9,893 

2,980 

4,155 

28 

653 

354 

507 

1,195 

7 

14 

Totals  - 

90,396 

40,447 

14,627 

3,558 

8,972 

968 

5,724 

13,976 

1,818 

306 

Table  7.,  showing  the  Reduction 
of  the  Corps  of  the  European 
Army  in  India,  from  all  causes, 
in  each  Year  of  Service  from  0 
to  20  :— 


Year  of 
Service. 

(*<) 

Serving. 

CO 

Annual 
Decrement. 

(4) 

Pro- 
bable 
Age. 

0 

100,000 

10,202 

21 

1 

89,798 

7,996 

22 

2 

81,802 

7,382 

23 

3 

74,420 

6,756 

24 

4 

67,664 

5,579 

25 

5 

62,085 

4,222 

26 

6 

57,863 

4,679 

27 

7 

53,184 

4,906 

28 

8 

48,278 

4,934 

29 

9 

43,344 

4,802 

30 

10 

38,542 

4,550 

31 

11 

33,992 

4,215 

32 

12 

29,777 

3,831 

33 

13 

25,946 

3,426 

34 

14 

22,520' 

3,023 

35 

15 

19,497 

2,634 

36 

16 

16,863 

2,274 

37 

17 

14,589 

1,944 

38 

18 

12,645 

1,651 

39 

19 

10,944 

1,390 

40 

20 

9,604 

1,163 

41 

Table  8.,  showing  the  Reduction 
of  the  Corps  of  the  European 
Army  in  India,  by  Death  and 
Invaliding  alone,  in  each  Year 
of  Service  : — 


Year 

Died  or 

Pro- 

of 

Serving. 

Invalided 

bable 

Service. 

Annually. 

Age. 

0 

100,000 

6,606 

21 

1 

93,394 

5,541 

22 

2 

87,853 

5,546 

23 

3 

82,307 

4,951 

24 

4 

77,356 

4,266 

25 

5 

73,090 

4,032 

26 

6 

69,058 

3,809 

27 

7 

65,249 

3,689 

28 

8 

61,560 

3,741 

29 

9 

57,819 

3,757 

30 

10 

54,062 

3,740 

31 

11 

50,322 

3,690 

32 

12 

4  6,632 

3,613 

33 

13 

43,019 

3,510 

34 

14 

39,509 

3^386 

35 

15 

36,123 

3,242 

36 

16 

32,881 

3,084 

37 

17 

29,797 

2,915 

38 

18 

26,882 

2,737 

39 

19 

24,145 

2,555 

40 

20 

21,590 

2,369 

41 

1  4 


Table  9.,  showing  the  Reduction 
of  the  Corps  of  the  European 
Army  in  India,  from  Deaths 
alone,  in  each  Year  of  Service 
from  0  to  20  :— 


Year 
of 
Service. 

Serving. 

Annual 
Deaths. 

Pro- 
bable 
Age. 

0 

100,000 

6,312 

21 

1 

93,688 

4,888 

22 

2 

88,800 

4,853 

23 

3 

83,947 

4,040 

24 

4 

79,907 

3,445 

25 

5 

76,462 

3,366 

26 

6 

73,096 

3,286 

27 

7 

69,810 

3,206 

28 

8 

66,604 

3,127 

29 

9 

63,477 

3,047 

30 

10 

60,430 

2,967 

31 

11 

57,463 

2,886 

32 

12 

54,577 

2,805 

33 

13 

51,772 

2,723 

34 

14 

49,049 

2,641 

35 

15 

46,408  , 

2,559 

36 

16 

43,849 

2,476 

37 

17 

41,373 

2,392 

38 

18 

38,981 

2,308 

39 

19 

36,673 

2,224 

40 

20 

34,449 

2,140 

41 
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Table  10. — Annual  Rate  of  Mortality,  in  Groups  of  Years,  from  1770  to  1856,  in  each  of  the 

Presidencies. 


Years. 

Deaths  annually  to  100  of  Strength. 

India. 

Bengal. 

Bombay. 

Madras. 

1770-1800 

5-47 

7-06 

7-82 

3-75 

1800-1810 

737 

9-15 

8-45 

5-48 

1810-1820 

o  *lo 

D  0 1 

Q  •  *7f» 

1820-1830 

<j   \j  t 

8*45 

1830-1840 

O   O  i 

ft  •  Ol 
O  \J  1 

t:  DO 

o  oo 

1840-1850 

654 

7-95 

6'83 

4-35 

1850-1856 

5-07 

6-78 

3"  11 

4*43 

1770-1800 

5*47 

7-06 

7*82 

3-75 

1800-1856 

686 

7*41 

660 

635 

1800-1830 

8*46 

8*06 

9-54 

8'43 

1830-1856 

5-77 

6*96 

5*04 

4'73 

Table  11. — India. — Average  Annual  Mortality  per  1,000  amongst  the  Effective  and  Non-Effective 
Troops  of  the  late  East  India  Company  (Non-commissioned  Officers  and  Men)  in  10  Years  (1847-56). 


Annual  Rate  of  Mortality 
per  1000. 

Excess  of  the 

Ages. 

Years  of  Life. 

Deaths. 

Non-commis- 
sioned Officers 
and  Men  in 
India. 

Males  in 
England. 

Rate  of  Mortality 
in  India.  * 

Total  - 

146,405 

7,597 

51*9 

10—  - 

3,147 

83 

26-4 

5-2 

21-2 

20—  - 

33,813 

1,908 

56-4 

8-7 

47-7 

25—  - 

46,586 

2,274 

48'8 

9-6 

39-2 

30—  - 

30,397 

1,509 

49-6 

10-6 

39-0 

35—  - 

15,953 

820 

51-4 

11-9 

39-5 

40—  - 

7,683 

473 

61-6 

13-9 

47-7 

45—  - 

3,830 

220 

57-4 

16-8 

40-6 

50—  - 

2,140 

120 

56-1 

21-5 

34-6 

55—  - 

1,225 

67 

54*7 

27-6 

27-1 

60—  - 

733 

40 

54'6 

37-8 

16-8 

65—  - 

468 

44 

94-0 

54-8 

35-2 

70—  - 

247 

20 

81-0 

81-8 

75  and  upwards 

183 

19 

103-8 

121-6 

The  Table  may  be  read  thus  : — In  33,813  years  of  life,  1,908  died  of  the  age  20  and  under  25,  so  the 
mortality  was  at  the  rate  of  56 '4  per  1,000  ;  and  as  the  mortality  of  men  of  the  corresponding  age  in 
England  is  at  the  rate  of  8-7,  the  excess  of  the  mortality  in  India  is  47*7  per  1,000. 
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, — Life  Table  for  the  English  Soldier  in  India. 
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GE. 

Dying 
in  each 
Year  of 
Age. 

Living 

i  t~,  on  pli 

Age. 

Sum  of  the 
Numbers 
Living  at 
each  Age  (x), 
and  from  x 
to  the  last 
Age  in  the 
Table. 

Logarithms 

of  the 
Probability 

One  Year 
after  the  Age 

X. 

Logarithms 
of  the 

TV  TT  Tit  71 77  T?  <J 

Living 
at  each  Age. 

Ag 

Dying 
in  each 
Year  of 
Age. 

Living 

€f("  o-aoli 

Ol\l  '.I'll 

Age. 

Sum  of  the 
Numbers 
Living  at 
3ach  Age  (.r), 
and  from  x 
to  the  last 
Age  in  the 
Table. 

Logarithms 

of  the 
Probability 

Ul  J-ii  v  J.JS  fcr 

One  Year 
after  the  Age 

X. 

Logarithms 
of  the 

"\T  TT  TIT  Tl  1?  1?  a 

Living 
at  each  Age. 

X 

j 

7 

*X 

T 

X 

j 

O-x 

; 

'x 

T 

XJX 

x  t 

o  o^o 

00,001 

OU  /  ,Uo^t 

1    y  /  J40*  / 

4  OiO-ioOl 

OU 

Joy 

3  710 

44  993 

jl    U  1  t  O  t  Oo 

O  •  P;fiQQ97  Q 
O    OO  o 0<£  /  o 

21 

1,811 

31,309 

573,723 

T-9741177 

4-4956708 

61 

180 

3^521 

4L283 

T-9771076 

3-5467061 

22 

1,618 

29,498 

542,414 

T-9754993 

4-4697885 

62 

178 

3,341 

37,762 

1 -9762816 

3-5238137 

no 
J.O 

1  Afi9 
1  ,4r0-£ 

97  ftftO 

Kl  O  Q  1  fi 
D  1      J  1  O 

l   y  / oouoo 

id  •  AJ.^9ft 7ft 

oo 

1  7Q 

i  /  y 

3  163 

34  421 

1  • Q747fifi7 

O  OUUUJOO 

9  J. 

1   1  *}fi 
1,000 

-  0,4?  1  o 

Aftd  nQfi 

4oO,UOO 

T  ■  Q77Afi,±1 

I  y « / 40^0 

J.  •  zl9  1  SQA  1 
4         1  OJi  1 

Ot 

1  si 

2  984 

31  258 

"T*  Q79d9Qii 

Q  •  A7J.ftfi90 

1  9*}J. 

On  Oft9 

j.  n  ft  r»  i  ft 

*T"  •  Q7ROQQ9 

X   y / ouyy & 

A  *  IQQI  ^RA 

4:  o  y  y  o  o  o  4 

65 

1  Q9 

i  y  z 

2  801 

28  274 

T«  QfiQl  ^Q 

Q  •  4./179Q  1  A 
O    4  4  /  £.  y  1  4r 

26 

1,150 

23,848 

433,536 

T 9785366 

4-3774576 

66 

204 

2',609 

25,473 

T-9647527 

3-4164273 

27 

1,081 

22,698 

409,688 

T"9788022 

4-3559942 

67 

216 

2,405 

22,864 

T,Q591462 

3-3811800 

i  09,1 

a  i  c  l  7 
-s  1,0  1  / 

OOC  QQO 

X  y/oy^io 

A  •  1*}.17Qfi  ± 
4    004 / y  04 

Oo 

l  ft  ^ 
loo 

2  189 

20  459 

1     ti  u  i  J  -  o  ir 

Q  •  Q  J.O*}9fi9 
O  O-tUO-D- 

OQ 

Q7fi 

on  c;qq 
— u,oy  o 

000,0/  o 

y . 97899 \  \ 

Ji<}lQ71ft9 
4;    OlO/lO  — 

fiQ 

163 

2  004 

18  270 

'i  •>  to  1  ft  ^O 1 

QH 

yoo 

1  n  a  1  7 
1  y,0  1  / 

7ftO 
044,  /  ow 

T»Q7ftft9f:iQ 

J.  •  9  Q  9  fi  Q  Q  *} 

4-  zyzooyo 

70 

1  4:0 

1  841 

16  266 

9ftfi 

31 

896 

18,684 

325,163 

y 9786618 

4-2714652 

71 

131 

l'696 

14,425 

T-9649180 

3-2295384 

32 

861 

17,788 

306,479 

y 9784546 

4-2501270 

72 

122 

1,565 

12,729 

1-9648029 

3-1944564 

33 

828 

16,927 

288,691 

y 9782300 

4-2285816 

73 

122 

1,443 

11,164 

1  -9614970 

3-1592593 

34 

794 

16,099 

271,764 

y9780138 

4-2068116 

74 

121 

1,321 

9,721 

1-9582913 

3-1207563 

35 

762 

15,305 

255,665 

y 9778316 

4-1848254 

75 

119 

1,200 

8,400 

T- 9548413 

3-0790476 

36 

728 

14,543 

240,360 

T-9777092 

4-1626570 

76 

115 

1,081 

7,200 

1  -9511367 

3-0338889 

37 

692 

13,815 

225,817 

y 9776723 

4- 1403662 

77 

111 

966 

6,119 

1 -9471672 

2-9850256 

38 

708 

13,123 

212,002 

y 9759219 

4-1180385 

78 

105 

855 

5,153 

T- 9429225 

2-9321928 

39 

703 

12,415 

198,879 

y9746639 

4-0939604 

79 

99 

750 

4,298 

1-9383922 

2-8751153 

40 
41 
42 
43 
44 

685 
655 
620 
581 
540 

11,712 
11,027 
10,372 
9,752 
9,171 

186,464 
174,752 
163,725 
153,353 
143,601 

y 9738377 
y 9733829 
y 9732390 
y 9733454 
y 9736417 

4-0686243 
4-0424620 
4-0158449 
3-9890839 
3-9624293 

80 
81 

82 

Q*} 
OO 

ft  A. 
04 

92 
85 
77 

fiQ 

oy 
fi  i 

0  1 

651 
559 
474 

*}Q7 
o  y  / 

OZo 

3,548 
2,897 
2,338 

1  ftfiil 

1  ,o04 

1  4fi7 
1,40  / 

T- 9335660 
T- 9284336 
1-9229846 

T«  Ql  7  OH  ft  ft 

i  y i i zuoo 

T. Qi I OQ£Q 

jl  y  i  iuyoo 

2-8135075 
2-7470735 
2-6755071 

9  •  ^QftzlQ  1  7 

z  o Jo4y i / 
_   010/ uuo 

45 
46 

Al 

4  / 

48 
49 

500 
463 
428 
396 
371 

8,631 
8,131 
7  668 
7,240 
6,844 

134,430 
125,799 
117  668 
110^000 
102,760 

y 9740674 
y 9745619 

Y'9755154 
X'9758533 

3-9360710 
3-9101384 

3-8597650 
3-8352804 

ft  ^ 
CO 

ftfi 
oo 

87 
88 
89 

90 

45 
38 
31 
25 

20 

267 
215 
170 
132 
101 

76 

1  139 

ft79 

657 
487 
355 

254 

*T  •  QOJ.fi  ^  P19 
i    y U40ooz 

T"  •  ftQ?)^1  fiQ 

T-8906302 
T- 8830651 
T-8751113 

T-8667581 

9  •  49 fi  7Qfi'i 
_    OO 1 40 1 O 

2-2292484 
2-1198786 
2-0029437 

1-8780550 

OU 

347 

6  473 

95  916 

-T-*  Q7fiO!  ft  1 

3*811 1337 

Q  1 
J  1 

i  fi 

56 

I/O 

1  •  Q  '^7QQ';i  ^ 

i  o  o  /  y  y  o  o 

1    /  44o  L>7  I 

51 

330 

g',126 

89^443 

y 9759493 

3-7871518 

92 

12 

40 

122 

T-8488131 

1-6028086 

52 

.317 

5,796 

83,317 

y 9755862 

3-7631011 

93 

8 

28 

82 

T- 8392005 

1-4516217 

53 

307 

5,479 

77,521 

y 9749480 

3-7386873 

94 

7 

20 

54 

T-8291475 

1-2908222 

54 

292 

5,172 

72,042 

y9748233 

3-7136353 

95 

4 

13 

34 

T-8186437 

1-1199697 

55 
56 
57 
58 

272 
252 
232 
215 

4,880 
4,608 
4,356 
4,124 

66,870 
61,990 
57,382 
53,026 

y 9750787 
y 9755803 
X'9761947 
y 9767882 

3-6884586 
3-6635373 
3-6391176 
3-6153123 

96 
97 
98 
99 

3 
3 
1 
1 

9 
6 
3 
2 

21 
12 

6 

3 

T-8076787 
T-7962424 
T-7843241 
y 7719138 

0-9386134 
0-7462921 
0-5425345 
0-3268586 

59 

199 

3,909 

48,902 

y 9772273 

3-5921005 

100 

1 

1 

T-7590011 

0-0987724 

Formulas.     x  =  age  ;  and  w  (omega)  the  last  age  of  life. 
dx  =  lx  —  lx+i 

Jjx  —  fx  +  lx+i  +  h+2  lw. 

^xf~n  =  the  probability  that  the  soldier  -will  live  n  years  after  the  age  x. 

'x 

-—^=  lx+n  ;  where  n  is  the  probable  duration  of  life  after  the  age  x. 
p*  =  -y^  =  the  probability  that  a  soldier  will  live  I  year  after  the  age  x. 

\hx  =  1  —  pj.  —  - —  •7+1  =  _±=  probability  of  dying  in  the  year  after  x  ;  incorrectly  called,  in  several  of  the  Reports 
•r  ^         on  the  Indian  Funds,  the  "  rate  of  mortality." 

2d 

mx  =   j — ■  =  rate  of  mortality  in  the  year  of  age  after  x. 

ht  +  'x+l 

By  the  following  two  formulas  the  mortality  can  be  deduced  from  the  probability  of  dying  (/•*),  and  conversely  the  probability  of 
dying  can  be  deduced  from  the  mortality  (m). 

2w  ,  2m 

m  =  — ■ —  ;  and  /x  =  

2  — f*  2  +  m 

Note. — This  Life  Table  from  age  20  to  72  has  been  constructed  upon  the  basis  of  the  rate  of  mortality  obtained  from  the  tables 
relating  to  the  non-commissioned  officers  and  men  (effective  and  non-effective)  of  the  European  troops  of  the  late  East  India 
Company.  It  was  found  that  at.  age  72  the  Xp r  of  the  Indian  army  corresponded  nearly  exactly  with  that,  of  the  English  Life 
Table  No.  3,  and  as  the  Indian  facts  did  not  extend  beyond  that  age,  the  table  was  completed  by  means  of  the  A px  as  given  in 
the  English  Lite  Table  No.  3.  The  col.  lx  starts  from  the  same  base  as  the  English  Lite  Table  No.  3, — at  age  20, — but 
reduced  on  the  assumption  that  100,000  instead  of  1,000,000  formed  the  starting  point  at  age  0. 

This  Table  differs  from  any  life  tables  relating  to  Indian  officers  in  this  respect,  that  whereas  they  deal  with  officers  residing 
in  India,  say  from  age  20  to  40  or  45,  and  then  returning  to  live  in  England,  this  Table  refers  exclusively  to  soldiers  in  India 
at  the  later  as  well  as  at  the  earlier  period  of  life. 
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Table  13.— Life  Annuity  Table  for  the  English  Soldier  in  India. 


1 

3  per  Cent. 

5  per  Cent. 

3  per  Cen' 

5  fer  Cent. 

Age. 

Age. 

X 

T) 

1Jx 

% 

X 

D,. 

"vr 

nxJX 

D 

X 

Nx 

20 

18,471 

228, 4oo 

4 

2664916 

12,573 

128, Jol 

4 

0994501 

60 

630 

o,uy  / 

0  * 

7990943 

199 

1,692 

2 

2979699 

21 

16,830 

209,  ys  / 

4 

2260891 

11,238 

1 15,658 

4 

0506955 

61 

580 

2  * 

7636354 

180 

1,493 

2 

2541589 

22 

15,395 

193,157 

4 

1873696 

10,084 

104,420 

4 

0036239 

62 

534 

4,887 

2- 

7279058 

162 

1,313 

2 

2100772 

23 

14,126 

1 77,762 

4 

1500316 

9,077 

QA 

3 

9579339 

63 

491 

o  < 

6913501 

146 

1,151 

2 

1651695 

24 

12,996 

100,000 

4 

1138007 

i,191 

3 

9133509 

64 

450 

653279.6 

131 

1,005 

2 

1187469 

25 

11,979 

150,640 

4 

0784278 

7,407 

77,068 

3 

8696259 

C  K 

61} 

410 

3,412 

2" 

6128718 

117 

874 

2 

0699870 

26 

11,058 

138,661 

4 

0436898 

6,707 

69,661 

3 

8265358 

DO 

371 

3,002 

2' 

5691705 

104 

757 

2 

0179336 

27 

10,219 

127,603 

4 

0093891 

( 

5,080 

62,954 

3 

7838831 

O  / 

332 

O  ■ 

5210859 

92 

■ 

653 

1 

9614970 

28 

9,448 

117,384 

3 

9753541 

5,514 

56,874 

3 

7414960 

68 

293 

2,299 

2 

4673949 

79 

561 

1 

8994539 

29 

8,739 

107,936 

3 

9414387 

5,003 

51,360 

3 

6992285 

69 

261 

2,006 

2 ' 

4160816 

69 

482 

1 

8397885 

30 

8,082 

99,197 

3 

9075226 

4,539 

46,357 

3 

6569603 

31 

7,473 

91,115 

3 

8735112 

4,117 

41,818 

3 

6145969 

70 

233 

1,745 

2 

3665229 

61 

413 

1 

7818777 

32 

6,908 

83,642 

3 

8393358 

3,733 

37,701 

3 

5720694 

71 

208 

1,512 

2 

3180954 

53 

352 

33 

6,382 

76,734 

3 

8049532 

3,383 

33,968 

3 

5293347 

72 

186 

1,304 

2 

2701762 

47 

299 

] 

34 

0,030 

70,352 

3 

7703460 

3,065 

30,585 

3 

•4863754 

73 

167 

1,118 

2 

2221419 

41 

252 

\ 

61  944.0'; 

74 

148 

951 

2 

1708017 

36 

211 

1 

5527482 

35 

5,439 

64,459 

3 

•7355225 

2,775 

3 

4431999 

36 

5,018 

59,020 

3 

•7005169 

2,511 

OA  *7  A  Z 

.'! 

•3998422 

75 

131 

sen 

o 
z. 

1162557 

31 

1 75 

1 

4898502 

37 

4,628 

54,002 

3 

•6653889 

2,272 

22,234 

3 

3563621 

76 

114 

672 

2 

0582598 

27 

144 

1 

4235022 

38 

4,268 

49,374 

3 

6302240 

2,055 

19,902 

3 

3128451 

77 

99 

558 

1 

9965593 

23 

117 

1 

3534496 

39 

3,920 

45,106 

3 

5933086 

1,852 

i  /  >yu/ 

3 

■2675777 

79 

85 

ioy 

J 

9308893 

19 

y* 

1 

2794275 

41,186 

5551353 

16,055 

•2210523 

80 

73 

1 1 A 

1 

8609745 

16 

70 

i 

9f»i  i  fin? 

40 

3,590 

3 

1,664 

3 

41 

3,282 

37,596 

3 

5161358 

1,492 

14,391 

3 

1737007 

80 

61 

301 

i 

7865295 

13 

59 

1 

1183636 

42 

2,997 

34,314 

3 

4766815 

1,336 

12,899 

3 

1258943 

81 

51 

OA  fl 

^A*7C1  f  CIO 

/072583 

1 1 

46 

1 

0307403 

43 

2,736 

31,317 

3 

4370832 

1,197 

11,563 

3 

0779440 

82 

42 

1  QQ 

i  t?y 

6228547 

9 

OO 

0 

9379846 

44 

2,498 

28,581 

3 

3975914 

1,072 

10,366 

3 

0301001 

83 

34 

147 

r 

5330020 

7  ' 

26 

0 

8397799 

45 

2,282 

26,083 

3 

3583959 

961 

9,294 

2 

9825525 

84 

27: 

113 

i- 

4373736 

-  5 

19 

0 

7358094 

46 

2,087 

23,801 

3 

319G261 

862 

8,333 

2 

9354306 

47 

1   Ql  1 

i,y  1 1 

21,714 

3 

2813507 

774 

7,471 

2 

8888032 

85 

22 

86 

i- 

3356322 

4 

14 

0 

6257059 

48 

1,752 

19,803 

3 

2435782 

696 

6,697 

2 

8426786 

86 

17 

64 

i- 

2274302 

3 

10 

\j 

CfiQl  K  1  Q 

ouy i j  Lo 

49 

1,608 

18  051 

3 

2062564 

627 

6,001 

2 

7970047 

87 

13 

47 

f- 

1124099 

2 

7 

o 

ooo /  /  y± 

88 

10 

34 

o- 

9902028 

2 

5 

0 

2552203 

50 

1,477 

16,443 

3- 

1692725 

565 

5,374 

2 

7516687 

89 

7 

24 

o- 

8604307 

\ 

3 

0 

1170961. 

51 

1,357 

14,966 

3- 

1324533 

509 

4,809 

2 

7064975 

52 

1,246 

13,609 

3 

0955654 

458 

4,300 

2 

6612575 

90 

5 

17 

0' 

7227048 

1 

2 

T 

9710181 

53 

1,144 

12,363 

3' 

0583144 

413 

3,842 

2 

6156544 

91 

4 

12 

8 

0- 

5766257 

1 

 1. 

T 

8165869 

54 

1,048 

11,219 

3- 

0204252 

371 

3,429 

2 

5694132 

92 

3 

o- 

4217839 

55 

960 

10,171 

2> 

9824112 

333 

3,058 

2 

5230472 

93 

2 

5 

0- 

2577598 

56 

880 

9,211 

2 

9446527 

300 

2,725 

2 

4769366 

94 

1 

-  3'- 

o- 

0841231 

57 

808 

8,331 

2 

9073958 

270 

2,425 

2- 

4313276 

95 

1 

2 

T- 

9004334 

58 

743 

7,523 

2" 

8707533 

243 

2,155 

2 

3863330 

96 

1 

1 

T* 

7062398 

59 

683 

6,780 

2' 

8347042 

220 

1,912 

2 

3419319 

Formulas.        i  =  interest  of  1?.  in  one  year. 

— - —  =  v  :  and  d  =  1  —  ?'. 

1  +  i 

vx  =  the  value  of  1/.  payable  at  the  end  of  x  years. 

Dx  =  v*  lx 

~NX  =  D.T  +  Dz+i 

=  Ax  =  the  value  of  an  annuity  of  1/.  payable  at  the  beginning  of  every  year  of  life. 
.  ~    =  —  =  ax  =  life  annuity  which  lZ.  will  purchase. 


Note.— This  Table  was  formed  from  the  col.  lx  of  the  Life  Table  for  the  English  soldier  in  India. 
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Table  14.— Comparative  Numbers  Living  and  Dying  in  each  Year  of  Age  amongst  Englishmen  remaining 
at  Home,  and  Englishmen  going  to  India,  as  Soldiers  and  Civilians,  at  the  Age  of  20. 


Englishmen  remaining 
at  Home. 


Living. 


Dying  in 
the  next 
Year. 


Englishmen  going  to 
Madras  as  Civilians  at  the 
Age  of  20. 


Officers  serving  in  India 
after  the  Age  of  20. 


34,429 
34,251 
34,058 
33,847 
33,615 

At  Home. 

33,361 
33,085 
32,804 
32,521 
32,234 
31,944 
31,652 
31,356 
31,058 
30,757 
30,453 


Englishmen  going  to 
India  at  the  Age  of  20  as 
Soldiers. 


Living. 


Dying  in 
the  next 
Year. 


Living. 


Dying  in 
the  next 
Year. 


Livmar. 


Dying  in 
the  next 
Year. 


1 

178 

34,429 

178 

34,429 

178 

34,429 

178 

193 

34,251 

193 

34,251 

193 

34,251 

193 

211 

34,058 

211 

34,058 

211 

34^058 

211 

232 

33,847 

232 

33,847 

232 

33,847 

232 

254 

33,615 

254 

33,615 

254 

33,615 

254 

Civilians  in  Madras. 

Officers  in  India. 

Soldiers 

in  India. 

276 

33,361 

353 

33,361 

865 

33,361 

2,052 

281 

33,008 

412 

32,496 

840 

31,309 

1,811 

283 

32,596 

452 

31,656 

819 

29,498 

1,618 

287 

32,144 

472 

30,837 

950 

27,880 

1,462 

290 

31.672 

476 

29,887 

921 

26,418 

1,336 

292 

31,196 

469 

28,966 

893 

25,082 

1,234 

296 

30,727 

462 

28,073 

865 

23,848 

1,150 

298 

30,265 

456 

27,208 

836 

22,698 

1,081 

301 

29,809 

449 

26,372 

897 

21,617 

1,024 

304 

29,360 

444 

25,475 

865 

20,593 

976 

307 

28,916 

438 

24,610 

836 

19,617 

933 

Table  15. — Life  Table  for  Pensioners  who  have  served  in  East  and  West  Indies. 


Age. 

Dying 
in  each 
Year 
of  Age. 

Living 
at 

each  Age. 

Sura  of 
the  Numbers 

Living 
at  each  Age 
(x),  and  from 
x  to  the  last 
Age  in 
the  Table. 

Logarithms 

of  the 
Probability 
of 
Living 
One  Year 
after  the 
Age  x. 

Logarithms 
of  the 
Numbers 
Living 
at  each  Age. 

Age. 

Dying 

in  f»ir>li 

Mi    l_ i  1  '  1 1 

Year 
of  Age. 

Living 
at 

each  Age. 

Sum  of 
the  Numbers 
Living 
at  each  A  gc 
(%),  and  from 
x  to  the  last 

Age  in 
the  Table. 

Logarithms 

of  the 
Probability 
of 
Living 
One  Year 
after  the 
Age  x. 

Logarithms 
of  the 
Numbers 
Living 
at  each  Age. 

X 

1 

L 

* 

A/, 

X 

L 

L. 

40 

269 

11,712 

266,931 

T- 9899345 

4-0686243 

73 

271 

2,936 

22,165 

1 

•9580155 

3 

4676943 

41 

285 

11,443 

255,219 

T-9890168 

4-0585588 

74 

263 

2,665 

19,229 

T 

•9547860 

3 

4257098 

42 

296 

11,158 

243,776 

1  -9883.312 

4-0475756 

4.3 

300 

10,862 

232,618 

1  • 9878462 

4-0359068 

75 

255 

2,402 

16,564 

T 

•951.3794 

3 

3804958 

44 

299 

10,562 

221,756 

1-9875305 

4-0237530 

76 

243 

2,147 

14,162 

T 

•9477988 

3 

3318752 

77 

230 

1,904 

12,015 

T 

•9440478 

3 

2796740 

45 

294 

10,263 

211,194 

T- 9873525 

4-0112835 

I8 

216 

1,674 

10,111 

I 

•9401294 

3 

2237218 

46 

288 

9,969 

200,931 

T-9872809 

3-9986360 

79 

199 

1,458 

8,4.37 

1 

•9360471 

3 

1638512 

47 

279 

9,681 

190,962 

T-9872840 

3-9859169 

48 

271 

9,402 

181,281 

T- 9873306 

3-97.32009 

80 

183 

1,259 

6,979 

T 

•9.318041 

3 

0998983 

49 

261 

9,131 

171,879 

T- 9873890 

3-9605315 

81 

166 

1,076 

5,720 

T 

•9274037 

3 

0317024 

82 

148 

910 

4,644 

T 

•922849.3 

2 

9591061 

50 

253 

8,870 

162,748 

T-9874280 

3-9479205 

8.3 

131 

762 

3,734 

T 

•9181442 

2 

8819554 

51 

246 

8,617 

15.3,878 

T- 9874159 

3-9.353485 

84 

114 

631 

2,972 

T 

•9132916 

2 

8000996 

52 

241 

8,371 

145,261 

1 -9873214 

3-9227644 

53 

238 

8,130 

136,890 

1 -9871130 

3-9100858 

85 

99 

517 

2,341 

T 

•9082948 

2 

7133912 

54 

237 

7,892 

128,760 

1 -9867592 

3-8971988 

86 

83 

418 

1,824 

T 

•9031572 

2 

6216860 

87 

70 

335 

1,406 

I 

8978820 

2 

5248432 

55 

239 

7,655 

120,868 

T-9862286 

3-8839580 

88 

58 

265 

1,071 

1 

•8924726 

2 

4227252 

56 

243 

7,416 

113,213 

T- 9854897 

3-8701866 

89 

48 

207 

806 

T 

'8869322 

2 

3151978 

57 

252 

7,173 

105,797 

T-9845111 

3-8556763 

58 

261 

6,921 

98,624 

1  -98.32613 

3*8401874 

90 

38 

159 

599 

T 

8812641 

2 

2021300 

59 

259 

6,660 

91,70.3 

T-9827775 

3-82.34487 

91 

30 

121 

440 

T 

•8754718 

2 

•0833941 

92 

24 

91 

319 

i 

•8695583 

1 

9588659 

60 

255 

6,401 

85,04.3 

T- 982.3750 

3-8062262 

93 

18 

67 

228 

T 

•8635271 

1 

8284242 

61 

253 

6,146 

78,642 

1 -9817490 

3-7886012 

94 

14 

49 

161 

T 

•8573815 

1 

6919513 

62 

253 

5,893 

72,496 

1  •  98090.30 

3-7703502 

63 

256 

5,640 

66,603 

1 -9798402 

3-7512532 

95 

10 

35 

112 

T 

•8511247 

1 

5493328 

64 

259 

5,384 

60,963 

T-97856.39 

3-7310934 

96 

7 

25 

77 

T 

•8447601 

1 

4004575 

97 

6 

18 

52 

T 

•8382910 

1 

2452176 

65 

264 

5,125 

55,579 

T-9770774 

3-7096573 

98 

4 

12 

34 

T 

•8.317206 

1 

0835086 

66 

268 

4,861 

50,454 

1 -9753841 

3-6867347 

99 

3 

8 

22 

I 

•8250522 

0 

9152292 

67 
68 
69 

272 
275 
278 

4,593 
4,321 
4,046 

45,593 
41,000 
36,679 

1 -9734872 
T* 9713900 
T- 9690959 

3-6621188 
3-6356060 
3-6069960 

100 
101 
102 

1 
2 
1 

5 
4 
2 

14 

9 

T 
i 
i 

•8182892 
•8114349 
•8044926 

0 
0 
0 

7402814 
5585706 
3700055 

70 
71 

279 
278 

3,768 
3,489 

32,63.3 
28,865 

T- 9666080 
1 -9639298 

3-5760919 
3-5426999 

103 
104 

0 
0 

1 
1 

3 

T 
T 

•7974655 
•790.3569 

0 

1 

■1744981 
•9719636 

72 

275 

3,211 

25,376 

1-9610646 

3-5066297 

105 

1 

1 

1 

T 

•7831702 

T 

•7623205 

Note. — This  Table  was  formed  from  the  column  "  Logarithms  of  the  Value  of  Chance  of  Surviving,"  given  in  a  Table  relating 
to  Pensioners  -who  have  served  in  East  and  West  Indies,  on  pages  6  and  7  of  Appendix  to  Report  on  "  Charge  for  Non-effective 
Services  of  Troops  of  the  Line  in  India." 
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Table  16. — Annual  Eate  of  Mortality  amongst 
Males  of  the  Age  x  in  England  and  in  India. 


Deaths  annually  to  1,000  living. 


Age. 

W 

Males  in  Healthy 
Districts  of 
England. 

Males  in  England 
and  Wales. 

Soldiers  in  India. 

Pensioners  who 
have  served  in  East 
and  West  Indies. 

Madras  Civil  Ser- 
vice (1760-1 853).* 

Officers  retired 
from  the  Indian 
Army. 

22 

7'3 

8-7 

56*4 

14*0 

10*8 

27 

8-0 

9-6 

48-8 

15*2 

11*3 

32 

8  '  ^ 

10-6 

49*6 

15-5 

12*2 

37 

8-9 

11-9 

51*4 

16*3 

13*6 

42 

9'9 

13*9 

61'6 

26*9 

17*9 

15*8 

47 

11-6 

16*8 

57-4 

29*2 

20*4 

19*6 

52 

14-4 

21'5 

56*1 

29*2 

25*2 

24*9 

57 

18*5 

27*6 

54*7 

35*8 

28*4 

32*0 

62 

28-9 

37*8 

54*6 

43-9 

29*7 

41*2 

67 

44'4 

54-8 

94*0 

61*0 

35*7 

53*5 

72 

67'9 

81*8 

81'0 

89*5 

50*5 

79*7 

77 

103-7 

121*6 

103*8 

128*6 

85*0 

116*0 

*  Note. — The  mortality  in  the  Healthy  Districts,  and  amongst 
the  Pensioners  and  Madras  Civil  Service  has  been  deduced  from 

2  d 

the  respective  Life  Tables  by  the  formula  m  :r  =  J  The 

/r  +  /.r+!_ 

mortality  of  England  and  Wales  is  taken  from  the  English  Life 
Table, No.  3,  and  for  Soldiers  in  India  from  the  Tables  published 
in  the  Appendix  to  this  Report.  The  mortality  of  Officers  re- 
tired from  Indian  army  has  been  obtained  from  a  Table  in  the 
Statistical  Journal  for  1838  (vol.  i.  p.  280),  by  the  formula 

2  M 

m  =  

2—  ft 

(a)  Extract  from  the  Registrar-General's  Annual 
Summary  of  the  London  Tables  of  Mortality, 
1859,  referred  to  in  section  12. 

It  may  be  instructive  to  compare  the  fatality  by 
some  of  the  diseases  of  London  now  (1859)  and  in  the 
seventeenth  century.  In  the  twenty  years,  1660-79, 
the  mortality  in  Southwark  and  in  the  City  within 
and  without  the  walls  was  at  the  rate  of  7  or  8  per 
cent.  ;  so  the  mortality  within  the  bills  may  be  set 
down  at  the  rate  of  7,000  annually  in  every  100,000 
living,  of  which  3,400  were  by  zymotic  diseases. 

The  diseases  are  not  always  distinguished  accu- 
rately. But  by  putting  them  in  groups,  any  fallacy 
from  this  source  Avill  be  obviated,  and  the  decrease 
of  some  of  the  worst  forms  of  mortal  disease  will  be 
placed  beyond  doubt.  To  render  the  comparison  easy, 
the  number  living  is  taken  to  be  the  same  in  the 
two  periods,  100,000  in  1660-79  and  in  1859.  The 
annual  deaths  by  small-pox  Avere  357  in  the  first 
period,  42  in  the  second  period  ;  by  measles  40  and 
47  in  the  two  periods.  Medical  science  was  imper- 
fect, and  the  science  existing  in  that  century  was 
very  imperfectly  applied.  Croup  and  scarlatina  were 
not  generally  recognized,  but  were  confounded  with 
measles  and  fever.  The  mortality  by  fever,  con- 
tinued or  remittent,  and  ague  was  at  the  rate  of  749 
and  59  in  the  two  periods  ;  or  including  scarlatina, 
quinsy,  and  croup,  the  mortality  was  759  and  227. 
Thus  a  person  was  in  four  times  as  much  danger 
of  dying  of  these  diseases  at  the  Restoration  as  a 
person  living  in  London  now.  Women  are  not  yet 
entirely  exempt  from  peril  in  child-bearing ;  the 
mortality  by  that  disease  is  now  1 7,  it  was  then  86. 
Again  a  few  (8)  in  100,000  die  now  of  dysentery  ; 
then,  out  of  the  same  number,  763  died  annually  of 
that  disease.  By  diarrhoea,  a  milder  form  of  disease, 
11  died  then,  120  die  now  ;  cholera  was  fatal  in  1859 


to  7,  and  in  the  20  years  (1660-79)  to  130  annually. 
Syphilis  was  twice  as  fatal  as  it  is,  the  numbers  being 
21  and  12.  Scurvy  and  purpura  bear  testimony  to  the 
imperfect  nutrition  of  the  population  ;  the  annual 
deaths  were  then  142  and  are  now  2.  Vegetables, 
fruit,  and  fresh  meat  could  with  difficulty  be  pro- 
cured in  winter.  Worms  and  all  parasitic  creatures 
that  crawl  over,  bite,  and  prey  on  the  body  of  man, 
were  prevalent  ;  10  deaths  were  ascribed  to  worms. 

Dropsy,  a  frequent  result  and  sign  of  scurvy  and 
fever,  was  exceedingly  fatal  ;  298  died  of  that  disease 
then,  and  26  now.  Apoplexy,  paralysis,  epilepsy, 
affections  of  the  brain,  and  suicide,  are  more  fatal 
now,  according  to  the  returns,  than  they  were  in  the 
proportion  of  57  then  to  151  now. 

Consumption  and  diseases  of  the  breathing  organs 
were  uncommonly  fatal  ;  1,079  then  and  611  now  are 
the  figures  of  the  mortality.  Diseases  of  the  diges- 
tive organs  were  fatal  then  and  now  in  the  proportion 
of  146  and  95.  Stone  and  diseases  of  the  urinary 
organs  are  now  as  fatal  as  they  were  then  ;  the  deaths 
being  21  and  30.  Children  were  rapidly  cut  down  ; 
of  convulsions  and  teething,  1,175  died  then,  136,  too 
many,  now. 

Of  the  violent  deaths,  some  are  now  more  fre- 
quent, as  the  forces  by  which  they  are  occasioned 
are  greater  ;  of  fractures  and  wounds  19  died  then, 
25  now  ;  of  poison,  more  accessible,  2  now  and  then 
only  1  ;  of  burns,  as  fires  are  probably  more  common, 
and  dresses  more  inflammable,  now  13,  then  3  ; 
drowning  and  suffocation  were  then  twice  as  fatal 
(23  and  20)  as  they  are  (10  and  10)  in  the  present 
day. 

Five  in  100,000  of  the  people  were  executed  then 
annually  ;  now  one  in  the  whole  population. 

In  addition,  the  inhabitants  of  London  were  then 
destroyed  by  the  terrible  plague  ;  which,  upon  an 
average  of  the  20  years,  carried  off  1,132  lives. 

In  1665  nearly  a  third  of  the  population  perished 
by  plague.  It  is  difficult  to  conceive  this  frightful 
destruction  of  human  life  ;  the  imagination,  the  wail- 
ing notes  of  writers,  the  details  of  Defoe  in  a  work 
which  would  have  immortalized  any  writer,  fail  to 
bring  all  the  horrors  before  our  minds. 

The  mortality  was  at  the  rate  of  seven  per  cent,  on 
an  average  during  the  20  years.  If  the  mortality  of 
London  had  been  at  the  same  rate  in  the  last  year, 
instead  of  61,617  about  194,204  deaths  would  have 
been  registered. 

The  plague  was  the  more  appalling  as  the  mortality 
overwhelmed  the  people  in  particular  years  ;  thus  the 
burials  from  15,356  in  1663,  rose  to  97,306,  "  whereof 
"  68,596  were  by  plague,"  in  1665  ;  and  this  was 
equivalent  to  more  than  600,000  deaths  by  plague  in 
the  present  population  of  London.  In  the  third 
week  of  September  8,297  deaths  were  registered, 
which  represents  a  rate  of  mortality  equivalent  to 
about  85,000  deaths  in  a  week  on  the  actual  popu- 
lation of  London. 

In  these  recurring  plagues  vast  numbers  of  people 
fled  in  panic  terror  from  the  fatal  city  ;  servants  and 
workpeople  were  discharged  in  great  numbers  ;  com- 
merce was  paralyzed  ;  few  ships  ventured  up  the 
river,  and  merchant  vessels  were  occupied  by  theii 
owners  as  asylums  on  the  water.  Sextons,  grave- 
diggers,  bearers,  bellmen,  and  drivers  of  death-carts 
were  in  demand.  The  dead  were  buried  indiscrimi- 
nately ;  some  bodies  lay  in  forsaken  houses,  others 
across  the  paths  in  the  streets,  no  longer  traversed  by 
carts  or  coaches.  At  the  end  of  the  summer,  grass 
was  growing  in  Bishopsgate-street  and  Cornhill, 
where  the  people  thronged  no  longer.  The  loud 
voices,  shrieks,  and  sobs  of  the  delirious,  the  desolate, 
and  the  dying  were  heard  in  the  streets  ;  at  times 
too  disturbed  by  reckless  revellers,  and  by  raving 
patients,  who  had  escaped  from  their  dwellings,  con- 
verted into  prisons.  For  according  to  the  regulations 
"  infected  houses  "  were  shut  up  ;  a  red  cross  and 
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"  Lord  have  mercy  upon  us  ! "  were  inscribed  on 
their  portals  ;  while  watchmen  jealously  guarded  the 
doors.  These  quarantine  regulations  were  at  first 
rigidly  carried  out,  and  were  only  gradually  abandoned 
when  they  were  found  useless,  pernicious,  and  imprac- 
ticable. 

It  is  of  some  use  to  ask  whether  these  past  occur- 
rences possess  merely  a  historical  interest  for  the 
inhabitants  of  London.  Are  the  diseases  of  those 
times  ever  likely  to  recur  ?  The  answer  must  be  : — 
undoubtedly  they  will  recur,  if  their  causes  come  again 
into  action  ;  and  not  otherwise.  If  a  comet — if  the 
stars — if  volcanic  action — if  some  mystical  telluric  in- 
fluence destroyed  the  population  of  London  at  the 
rate  of  7  percent,  annually,  and  at  times  in  paroxysms 
at  the  rate  of  20  and  30  per  cent,  in  a  single  year,  such 
powers  are  evidently  beyond  the  reach  of  the  will, 
and  of  all  human  effort.  The  population  must  resign 
itself  to  its  fate.  Vesuvius  may  perhaps  be  extin- 
guished artificially  ;  but  the  cause  of  the  volcanic 
action  which  pervades  the  world  is  inaccessible  (a). 

All  the  evidence,  however,  goes  to  show  that 
comets,  stars,  and  volcanic  action  had  as  much  to  do 
with  the  mortality  of  the  population  of  London  in 
the  seventeenth  century  as  with  the  mortality  of  the 
British  troops  in  the  Crimea  ;  and  no  more.  The 
supply  of  food,  and  particularly  of  vegetable  and 
fresh  animal  food,  in  certain  seasons  of  the  year,  was 
defective,  so  that  a  large  portion  of  the  population 
became  scorbutic.  The  houses  were  nearly  as  close 
and  dirty  as  the  houses  now  are  in  Constantinople 
and  Cairo  ;  the  water  supply  was  imperfect,  as 
London  Bridge  works  and  Hugh  Middleton's  New 
River  were  for  many  years  unappreciated.  Water 
has  in  itself  little  attraction  for  people  unaccustomed 
to  ablution.  Parasitic  insects  and  diseases  of  the 
skin  betrayed  its  impurities.    The  dirt  of  the  houses 


(a)  See  the  "  History  of  Epidemics"  by  Hecker,  and  the  in- 
genious book  of  Mr.  Parkin. 


struck  foreigners.  The  sewers  were  imperfect ;  and 
the  soil  gave  off  marsh  malaria  in  some  parts,  and  in 
others  was  saturated  with  the  filth  of  successive 
generations. 

The  high  rates  of  mortality  which  then  prevailed 
still  attend  cholera  and  current  epidemics  in  certain 
localities.  The  nature  of  disease  and  the  climate  are 
still  the  same  as  they  were  in  London  before  the 
Revolution  ;  and  it  is  evident  that  if  plague  has 
disappeared,  other  zymotic  diseases,  but  notably 
dysentery,  scurvy,  and  fever,  have  declined.  Cholera 
was  on  an  average  then  as  fatal  as  it  has  been 
recently,  and  probably  much  more  fatal  than  it  will 
be  again  if  London  be  supplied  with  pure  water. 

The  nation  exults  justly  in  the  progress  of  its 
manufactures.  But  the  progress  of  its  manufactures 
is  surpassed  by  the  progress  of  the  health  of  its 
capital. 

The  improvement  in  the  health  of  London  has 
proceeded  step  by  step  with  the  amendment  of  the 
dietary,  the  drainage  of  the  soil  on  which  the  houses 
stand,  the  purification  of  the  water  which  the  people 
drink;  with  the  sweetening  of  the  air;  and  with 
the  progress  of  medical  science,  which  is  the  source 
of  sound  sanitary  doctrines. 

So  long  as  these  improvements  are  maintained,  the 
diseases  of  the  seventeenth  century  will  not  recur  ; 
and  all  further  progress  is  in  the  hands  of  the  people. 
They  can  work  out  their  own  salvation,  with  God's 
blessing.  The  causes  of  disease  are  numerous  ;  but 
every  one  that  has  hitherto  been  discovered  can  be 
to  a  certain  extent  controlled.  If  by  persevering  in 
the  exact  observation  and  analysis  of  the  diseases  of 
the  population,  science  succeeds  in  bringing  to  light 
the  evils  of  unnatural  diseases  still  existing,  we  may 
hope  confidently  that  those  evils  will  be  averted  ;  and 
that,  rising  from  the  Thames,  the  site  of  London, 
which  was  pronounced  in  the  seventeenth  century  a 
field  of  blood  and  terror,  will  be  a  field  of  health, 
concourse,  and  security  to  the  population  of  the 
Metropolis  of  the  Empire. 


Table  17. — Annual  Rate  of  Mortality  per  1,000  among  Officers  of  the  Indian  Arms'. 


Ages. 

Colonel  I 

Years  of  Life 
in  the  Service. 

Ienderson  (181 
Deaths. 

4-1833). 

Mortality  per  1,000. 

Ages. 

Mr.  Neison 
(1800-1847.) 

Mr  G.  Davies 
(1700-1839). 

18— 

9,122 

205 

22 '73 

15— 

14*59 

26-49 

20— 

20,830 

603 

29'37 

20— 

23-51 

27-18 

25— 

16,731 

540 

32'80 

25— 

25-33 

28 '  39 

30— 

12,329 

429 

35-41 

30— 

28-18 

30-76 

35— 

9,635 

371 

39-26 

35— 

29-06 

33-42 

40— 

6,770 

268 

40'39 

40— 

30-15 

37-06 

45— 

3,088 

141 

46*72 

45— 

38-65 

41*45 

50— 

1,725 

73 

43*22 

50— 

30-27 

55— 

963 

43 

45-65 

55— 

42*90 

60— 

723 

36 

51-06 

60— 

40-00 

65— 

506 

39 

80-08 

70— 

180 

20 

117-65 

m  3 


xciv 


TABLES. 


Table  18. — Mortality  per  Cent,  in  the  following  Periods  of  Years  among  those  Officers  in  the  Bengal* 
Army  who  have  received  their  Appointments  during  the  present  Century.    (Constructed  from  Henderson 
and  Neison's  Tables.    See  Neison's  Report  on  Bengal  Military  Fund,  p.  11.) 


Ages. 

Mortality  per  Cent. 

1800-19. 

1820-39. 

1840-47. 

15— 

1-591 

1'354 

1*128 

20— 
25— 
30— 
35— 

2*303 
2*019 
3*102 
1-787 

2*038 
2*444 
2*282 
2*630 

2*492 
3-226 
3*389 
3*137 

40— 
45— 
50— 
55— 

2-455 
3*026 
4*289 
3*999 

3-586 
4*364 
2-732 
4*720 

60— 

4*013 

Table  1 9. — Mortality  amongst 
Officers  who  entered  the  Madras 
Military  Fund,  from  1808  to 
1857,  including  those  who  con- 
tinued Members  after  Retirement. 


Ages. 


Years  of 
Life. 


14- 
20- 
25- 
35- 
45- 
55- 
65- 
75- 


4,835 
16,013 
25,848 
13,783 
7,137 
2,614 
933 
146 
4 


Deaths. 


Mortality 
per  Cent. 


142 
531 
834 
403 
196 
78 
49 
17 
1 


2*937 
3-316 
3-226 
994 
746 
983 
252 


Table  20. — Mortality  amongst 
the  Wives  of  Officers  in  the 
Madras  Army,  1808  to  1857 
inclusive. 


Ages. 


Years  of 
Life. 


11-645 
25-000 


15- 
20- 
25- 
35- 
45- 
55- 
65- 
75- 


879 
3,946 
9,435 
5,337 
2,059 

511 


Deaths. 


Mortality 
per  Cent. 


17 
68 
117 
73 
18 
7 


1-934 
1-723 
1-240 
1-368 
•874 
1  -370 


Table  21. — Mortality  amongst 
the  Widows  of  Officers  in  the 
Madras  Army  from  1808  to 
1857  inclusive  (chiefly  in  Eng- 
land.) 


Ages. 


15- 
20- 
25- 
35- 
45- 
55- 
65- 
75- 


Years  of 
Life. 


Deaths. 


Mortality 
per  Cent. 


32 
273 
1,771 
2,547 
2,019 
1,253 
408 
59 


2 
27 
30 
35 
22 
17 

7 


•733 
1-525 
1-178 
1-733 
1-756 
4-166 
11-864 


The  Table  may  be  read  thus  : — At  the  age  25-35,  out  of  25,848  years  of  life,  there  were  834  deaths,  or  3-226  per  cent.,  amongst 
the  Officers  of  the  Madras  Military  Fund,  from  1808  to  1857.— (Facts  supplied  by  Mr.  Samuel  Brown.) 

Table  22. — Mean  after  Lifetime  (Expectation  of  Life)  of  Males  at  the  Age  x  in  England  and  in  India. 


Age. 

(*) 

Healthy 
Districts  of 
England. 

All  England. 

Madras  Civil 
Service. 

Officers  serving 
in  India. 

(Colonel  Hen- 
derson.) 

Soldiers  in 
India. 

Pensioners 
who  have  served 
in  East  and 
West  Indies. 

Years. 

Years. 

Years. 

Years. 

Years. 

Years. 

20 

43 

40 

39 

48 

37 

02 

24 

04 

17 

70 

25 

39 

93 

36 

12 

34 

40 

22 

30 

17 

78 

30 

36 

45 

32 

76 

31 

92 

20 

81 

17 

08 

35 

32 

90 

29 

40 

29 

29 

19 

38 

16 

20 

40 

29 

29 

26 

06 

26 

56 

17 

97 

15 

42 

22*29 

45 

25 

65 

22 

76 

23 

82 

16 

59 

15 

07 

20-08 

50 

22 

03 

19 

54 

21 

11 

15 

12 

14 

32 

17-85 

55 

18 

49 

16 

45 

18 

59 

13 

24 

13 

20 

15-29 

60 

15 

06 

13 

53 

16 

04 

10 

88 

11 

63 

12-79 

65 

12 

00 

10 

82 

13 

'21 

8 

55 

9 

59 

10-35 

70 

9 

37 

8 

45 

10 

31 

6 

73 

8 

33 

8-16 

75 

7 

15 

6 

•49 

7 

•58 

6 

50 

6-40 

80 

5 

37 

4 

•93 

5 

•29 

4 

•95 

5-04 

Formula  :    &a  _  .  g  _  the  mean  after  lifetime  at  the  age  x.    This  is  sometimes  called  the  expectation  of  life — vie  moi/enne  or 

lx  mean  duration  of  life. 

Note.  The  mean  after  lifetime  of  Soldiers  in  India  and  of  Pensioners  in  East  and  West  Indies  is  deduced  from  the  two  Life 

Tables  (Tables  1 2  and  1 5).  For  the  Madras  Civil  Service  it  is  deduced  from  a  Table  given  by  Mi-.  Neison  on  page  9  of  his 
"  Beport  on  the  Madras  Civil  Fund." 

The  Table  may  be  read  thus  : — The  mean  after  lifetime  of  a  male  aged  20  would  be,  in  the  Healthy  Districts,  43-40  years  : 
in  All  England,  39-40  years;  in  the  Madras  Civil  Service,  37-02  years;  and  for  Soldiers  in  India,  17-70  years.  At  age  40  the 
mean  after  lifetime  is  29-29  years  in  Healthy  Districts  ;  26-06,  in  All  England  ;  26-56,  in  the  Madras  Civil  Service;  22-29 
amongst  Pensioners  who  have  served  in  East  and  West  Indies  ;  and  15-42  amongst  Soldiers  in  India. 

At  age  60  the  members  of  the  Madras  Civil  Service  have  the  advantage  of  1  year  in  their  mean  after  lifetime  over  the 
males  in  the  Healthy  Districts,  and  of  2^  years  over  the  males  of  All  England. 
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Table  23.  —  Annual  Premium  which  will  insure 
£100,  over  the  whole  Term  of  the  Life  of  a  Male 
aged  x  in  England  and  in  India  (the  latter  deduced 
from  the  Life  Table  for  the  English  Soldier  in 
India). 


3  per  Cent. 


O) 

England. 

India. 

England. 

India. 

£ 

s. 

d. 

£ 

s. 

£ 

5. 

d. 

£ 

s. 

d. 

20 

1 

12 

5 

5 

3 

5 

1 

6 

2 

5 

0 

10 

25 

1 

16 

7 

5 

0 

9 

1 

9 

10 

4 

16 

11 

30 

i 
i 

Q 

O 

o 

j. 

Q 
if 

1 
X 

A 

K 
O 

Q 
O 

35 

2 

8 

1 

5 

10 

6 

2 

0 

2 

5 

6 

5 

40 

2 

16 

2 

5 

16 

1 

2 

7 

9 

5 

12 

0 

45 

3 

6 

8 

5 

16 

9 

2 

17 

9 

5 

11 

7 

50 

4 

0 

5 

6 

1 

3 

3 

11 

0 

5 

14 

10 

55 

4 

18 

6 

6 

10 

7 

4 

8 

8 

6 

2 

10 

60 

6 

3 

3 

7 

8 

4 

5 

13 

1 

6 

19 

6 

65 

7 

17 

7 

9 

2 

1 

7 

7 

3 

8 

13 

7 

70 

10 

4 

7 

10 

8 

5 

9 

14 

1 

9 

18 

0 

75 

13 

7 

3 

13 

7 

6 

12 

16 

6 

12 

18 

1 

80 

17 

8 

4 

17 

8 

3 

16 

17 

1 

17 

10 

2 

5  per  Cent. 


Single  premium  to  insure  100/.  payable  at  the  death  of  a  male 
aged  20  in  England  and  in  India. 

3  per  cent. 
£   s.  d. 

-  35  14  11 

-  63  19  6 


5  per  cent. 
£   s.  d. 
21  11  2 
51    8  8 


Formulas  : — 

7r-r  =  a*  —  d  =  annual  life  premium  to  insure  1/.  payable  at 
the  end  of  the  year  in  which  death  takes  place. 

n,=l  -  d  A.r  =  single  premium  to  insure  1/.  payable  at  the 
death  of  the  insured. 


Table  24.  —  Annual  Premium  Avhich  will  insure 
£100  over  the  Whole  Term  of  Life  of  a  Male 
aged  x,  in  England  and  in  India  (expressed 
according  to  the  Decimal  System), 


Age 

(x) 

3  per  Cent. 

5  per  Cent. 

England. 

Soldiers  in 
India. 

England. 

Soldiers  in 
India. 

£ 

fl.  mils. 

£ 

fl. 

mils. 

£ 

fl.  mils. 

£ 

fl.  mils. 

20 

1 

6  20 

5 

1 

71 

1 

3  09 

5 

0  42 

25 

1 

8  29 

5 

0 

36 

1 

4  91 

4 

8  44 

30 

2 

0  84 

5 

2  37 

1 

7  18 

5 

0  32 

oo 

2 

4  04 

5 

5 

26 

2 

0  10 

5 

3  19 

40 

2 

8  10 

5 

8 

05 

2 

3  89 

5 

6  01 

45 

3 

3  33 

5 

8 

36 

2 

8  87 

5 

5  79 

50 

4 

0  20 

6 

0 

64 

3 

5  50 

5 

7  42 

55 

4 

9  26 

6 

5 

30 

4 

4  35 

6 

1  43 

60 

6 

1  64 

7 

4 

18 

5 

6  56 

6 

9  75 

65 

7 

8  80 

9 

1 

06 

7 

3  63 

8 

6  79 

70 

10 

2  28 

10 

4 

20 

9 

7  04 

9 

9  01 

75 

13 

3  62 

13 

3 

74 

12 

S  26 

12 

9  06 

80 

17 

4  16 

17 

4 

12 

1  16 

8  55 

17 

5  10 

This  Table  may  be  read  thus  : — The  rate  of  premium  on  a 
life  aged  20  is  1/.  6  florins  20  mils  in  England,  and  5l.  1  fl.  7} 
mils,  in  India,    The  latter  may  be  read  as  51 "  7 1  rupees. 


Table  24  a. 

The  following  are  the  Indian  Premiums  charged  by 
the  Albert  and  Medical  Insurance  Office. 


Age. 

Without  Profits. 

Civil. 

Military. 

20 

£ 
3 

s. 
0 

d. 
9 

£  s.  d. 
3  10  0 

30 

3 

12 

0 

4    0  0 

40 

4 

10 

0 

4  14  0 

50 

5 

18 

0 

6    2  0 

60 

8 

6 

0 

8  10  0 

Table  25. — Present  Value  of  an  Annuity  of  £1 
on  the  Life  of  a  Male  aged  x,  in  England  and  in 
India. 


A  ge 

(*) 


20 
25 
30 
35 

40 
45 
50 
55 

60 
65 
70 
75 

80 


3  per  Cent. 


England. 


22-06 
21-09 
20-01 
18-81 

17-47 
16"01 

14-42 
12-76 

11-02 
9-27 
7-61 
6-14 

4'92 


Soldiers  in 
India. 


12-37 
12-58 
12-27 
11-85 

11-47 
11-43 
11-14 
10  '59 

9*68 
8'32 
7*50 
6'14 

4-92 


5  per  Cent. 


England. 


16*47 
15-99 
15-43 
14-77 

13*98 
13-07 
12-03 
10-87 

9-60 
8-25 
6-91 
5-69 

4-63 


Soldiers  in 
India.  . 


10*20 
10-41 
10-21 
9*92 

9-65 
9-67 
9-52 
9-17 

8-52 
7*44 
6-82 
5-66 

4-49 
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Table  26. — Comparative  Annual  Per-centage  of  Mortality  of  the  Officers  of  the  Three  Armies  of 

Bengal,  Madras,  and  Bombay.* 


Presidency. 

Colonels. 

Lieut- 
Colonels. 

Majors. 

Cap- 
tains. 

Lieu- 
tenants. 

Cornets 

and 
Ensigns. 

Sur- 
geons. 

Assis- 
tant 
Sur- 

geons. 

Total  or 
General 
Per- 

C6nt3g"6. 

General 
Average. 

Bengal  - 

5-94 

4-84 

4*10 

3-45 

2-75 

2-34 

3-12 

Madras  - 

5 '40 

6-11 

5  42 

5-02 

4-17 

3'80 

4-68 

4*31 

4*49 

U*85 

Bombay  - 

5-74 

5-45 

3-77 

3-78 

3*96 

3-15 

4'08 

4-21 

3-94 

J 

M  ?an  age  at  death  of  Bengal  1 
Officers  -       -       -       -  J 

61 

51 

40 

36 

-  v 
18  to  33 

j 

Asiatic  Researches,  vol.  20,  p.  201. 


Table  27. — Table  of  Governors-General  of  India,  showing  at  the  Date  of  assuming  the  Government  the 
Number  of  Years  they  were  expected  to  live  by  the  English  Life  Table,  and  the  Number  of  Years  they 
actually  enjoyed.  Their  Years  of  expected  Lifetime  were  295  Years  ;  they  actually  enjoyed  286  Years, 
and  adding  nine,  the  expectation  of  the  surviving  Governor- General,  this  also  amounts  to  295  Years.  The 
mean  Lifetime  on  assuming  the  Government  was  21  Years  by  the  Table  ;  or  the  average  number  of  Years 
which  they  afterwards  actually  enjoyed. 


Years  of  Lifetime  after 

Governors-General. 

Born. 

Assumed  the 

Quitted  the 

Died. 

assuming  Government. 

Government. 

Government. 

Ex- 

En- 

Dif- 

pected. 

joyed. 

ference. 

Warren  Hastings  * 

Dec.  6,  1732 

April  13,  1772 

Feb.  1, 

1785 

Aug.  22,  1818 

27 

46 

+  19 

Lord  Cornwallis  - 

Dec.  31,  1738 

Sept.  12,  1786 

Oct.  28, 

1793 

Oct.  5,  1805 

21 

19 

-  2 

Lord  Teignmouth 

Oct.  8,  1751 

Oct.  28,  1793 

Mar.  12, 

1798 

Feb.  14,  1834 

25 

40 

+  15 

(Shore). 

Marquis  Wellesley 

June  20,  1760 

May  17,  1798 

July  30, 

1805 

Sept.  26,  1842 

28 

44 

+  16 

(Mornington). 

Lord  Minto  - 

April  23,  1751 

July  31,  1807 

Oct.  4, 

1813 

June  21,  1814 

16 

6 

—  10 

Marquis  of  Hastings 

Dec.  7,  1754 

Oct.  4,  1813 

Jan.  9, 

1823 

Nov.  28,  1826 

15 

13 

-  2 

(Moira). 

Lord  Amherst 

Jan.  7,  1773 

Aug.  1,  1823 

Mar.  10, 

1828 

1857 

20 

34 

+  14 

Lord  Wm.  Bentinck 

Sept.  1  ,1774 

July  14,  1828 

Mar.  20, 

1835 

June  17,  1839 

18 

10 

-  8 

Lord  Metcalfe  j  - 

Jan.  30,  1785 

Mar.  20,  1835 

Mar.  4, 

1836 

Sept.  5,  1846 

20 

11 

-  9 

Lord  Auckland 

Aug.  25,  1784 

Mar.  4,  1836 

Feb.  28, 

1842 

1849 

19 

13 

-  6 

EarlofEllenborough 

Sept,  8,  1790 

Feb.  28,  1842 

June  15, 

1844 

(living  1863) 

19 

20 

+  1 

Viscount  Hardinge 
Marquis    of  Dal- 

Mar.  30,  1785 

July  23,  1844 

Jan.  12, 

1848 

1856 

14 

12 

-  2 

April  22,  1812 

Jan.  12,  1848 

1856 

1860 

29 

12 

-17 

housie. 

Earl  Canning 

Dec.  14,  1812 

1856 

1861 

1862 

24 

6 

-18 

*  Warren  Hastings  first  -went  to  India  in  1750,  after  which  he  lived  68  years. 

f  Lord  Metcalfe  arrived  at  Calcutta  on  January  30th,  1801,  nearly  16  years  of  age,  when  his  expected  lifetime  at  that  age  was  42. 
He  lived  in  India  35  years,  and  10  years  longer  in  England,  Jamaica,  and  Canada. 


Table  28. — Comparative  Table  showing  the  Sickness,  Mortality,  and  Invaliding  in  the  East  India 
Company's  Troops  (Natives  and  Europeans)  in  each  of  the  Presidencies  during  the  Years  1825-1844.* 


Presidency. 

Europeans 
'  or 

Natives. 

Years 
of  Life, 
or  aggregate 

Strength 
(1825-44). 

Admissions 
into 
Hospitals 

during 
the  Years 
1825-44. 

Deaths 
from  all 
Causes. 

Deaths 
from 
Cholera. 

Invalids. 

Ratio 
per  Cent. 

of 
ordinary 
Deaths  to 
Strength. 

Ratio 
per  Cent. 

of 
Cholera 
Deaths  to 
Strength. 

Ratio 
per  Cent, 
of 

Total 
Deaths  to 
Strength. 

Ratio 
per  Cent. 

of 
Number 
invalided. 

Total  of  three  f 
Presidencies  \ 

Europeans 
Natives  - 

240,577 
3,881,660 

382,600 
2,591,107 

13,012 
69,973 

1,741 
13,260 

6,939 
75,077 

4-685 
1-461 

0-724 
0-342 

5-409 
1-803 

2-884 
1-934 

Madras         -  j 

Europeans 
Natives  - 

101,210 
1,196,260 

135,720 
904,325 

3,892 
25,064 

432 
6,976 

2,101 
23,479 

3-419 
1-512 

0-427 
0-583 

3-846 
2-095 

2-076 
1-963 

Bombay        -  <^ 

Europeans 
Natives  - 

50,987 
638,975 

88,720 
586,047 

2,589 
8,251 

288 
1,796 

1,611 
21,155 

4-513 
1-010 

0-565 
0-281 

5-078 
1-291 

3-160 
3-311 

Bengal  -       -  j 

Europeans 
Natives  - 

88,380 
2,046,425 

158,160 
1,100,735 

6,531 
36,658 

1,021 
4,488 

3,227 
30,443 

6-230 
1-570 

1-150 
0-220 

7-380 
1-790 

3-600 
1-500 

*  Paper  by  Colonel  Sykes  in  the  Statistical  Journal,  vol.  x.,  p.  100. 
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Table  29. — Conjugal  Condition  of  British-born  Subjects  in  India. — Proportion  per  Cent,  of  Married, 

Unmarried,  and  Widowers,  at  each  Age. 


Royal  Troops. 

East  India  Company's 
Troops. 

Civilians  and  Civil 
Population. 

Ages. 

Officers. 

Soldiers. 

Married. 

Unmar- 
ried. 

Widow- 
ers. 

Married. 

Unmar- 
ried. 

Widow- 
ers. 

Married. 

Unmar- 
ried. 

Widow- 
ers. 

Married. 

Unmar- 
ried. 

Widow- 
ers. 

Total  of  20  and 

iy  £ 

1  t  O 

o  0 

yo  U 

•  c 

0 

OO  •  Q 

Zo  o 

HQ  '  Q 

oy  o 

i  y 

A  Km  A 

50  1 

4'5 

upwards. 
20— 

2-8 

97'2 

1-7 

98'2 

'I 

5'1 

94-9 

12-7 

86-9 

•4 

25— 

13'0 

86*1 

•9 

6'9 

92'7 

•4 

19"2 

79-7 

1*1 

31'8 

66'7 

1"5 

30— 

29*2 

69-2 

1-6 

15-7 

83-0 

1*3 

36-9 

61'5 

1-6 

51-8 

44*6 

3-6 

35— 

42'5 

50'2 

7-3 

21*9 

75-1 

3'0 

53'2 

43 '  5 

33 

66-1 

29-2 

4-7 

40— 

49-2 

39-9 

10-9 

18-9 

75-9 

5-2 

71-9 

24-1 

4-0 

70-5 

21-7 

7-8 

45 — 

55-2 

27-6 

17*2 

10-7 

75-0 

14-3 

77-5 

14-5 

8-0 

72-3 

18-0 

9-7 

50— 

55'9 

20-6 

23-5 

72-3 

13-7 

14'0 

73.8 

14-1 

12-1 

55— 

53-8 

23-1 

23-1 

88-1 

4-8 

7-1 

71-9 

13-2 

14-9 

60— 

66-7 

33-3 

79-5 

7-7 

12-8 

72-8 

102 

17-0 

65— 

33-3 

44-5 

22-2 

73-7 

10'5 

15-8 

72-5 

6-9 

20-6 

70- 

100 -o 

61-8 

2-9 

35-3 

75  and  upwards  - 



100-0 

58-3 

12-5 

29-2 

Note. — The  Table  may  be  read:  —of  100  officers  20  and  under  the  age  of  25,  there  were  2-8  married,  97-2  unmarried. 


Table  30. — Annual  Kate  of  Mortality  amongst  Children  in  India  and  in  England. 


Ages. 

Children  of  English  Officers  in  India.* 
(Eacts  supplied  by  Major-General 
Hanyngton.) 

Annual  Rate  of  Mortality 
per  Cent,  amongst  Chil- 
dren of  English  Officers 
in  Madras.* 
(Facts  supplied  by 
Mr.  Samuel  Brown.) 

Annual  Kate  of  Mortality 
per  Cent. 

Annual  Rate 

Years  of  Life. 

Deaths. 

of  Mortality 
per  Cent. 

Boys. 

Girls. 

Healthy 
Districts. 

England. 

Under  5  years 

21,019 

1,384 

6-585 

3-589 

3-604 

4-036 

6*738 

5  and  under  10 

11,424 

72 

•630 

•530 

•568 

•688 

'916 

10        „  15 

6,682 

40 

•599 

•234 

•319 

•431 

•527 

*  Many  of  the  children  proceed  to  England  at  about  the  age  of  five  years. 


Table  31. —  Mortality  amongst  2,993  Sons  of 
Officers  in  the  Madras  Army,  from  1808  to 
1857  inclusive,  including  749  w'ho  became 
Annuitants. 


Ages. 

Years  of  Life. 

Deaths. 

Mortality  per 
Cent. 

0 

1,399 

134 

9-578 

1 

2,618 

152 

5-806 

2 

2,425 

56 

2-31  1 

3 

2,292 

32  ■ 

1-396 

4 

2,188 

18 

•823 

5-10 

9,126 

50 

•530 

10-15 

7,272 

17 

'234 

15-21 

5,968 

39 

"654 

Total  - 

33,602 

498 

1-482 

Table  32. — Mortality  from  1808  to  1857,  amongst 
2,884  Daughters  of  Officers  in  the  Madras 
Army,  including  774  who  became  Annuitants. 


Ages. 

Years  of  Life. 

Deaths. 

Mortality  per 
Cent. 

0 

1,348 

110 

8-160 

1 

2,305 

137 

5-943 

2 

2,325 

62 

2-667 

3 

2,187 

32 

1*463 

4 

2,074 

28 

1-350 

5 

8,975 

51 

•568 

10 

6,899 

22 

•319 

15 

4,879 

27 

•353 

20 

2,294 

16 

•697 

25 

1,004 

6 

•598 

30 

510 

2 

•392 

35 

279 

2 

•717 

40 

163 

1 

•613 

45 

84 

1 

1-190 

50 

36 

1 

2-777 

55 

15 

1 

6-666 

II 


I 


I 


Erratum. 

For  :{  Kurnool  "  (in  Bengal  Presidency)  read    kurnal  ''passim. 


PRECIS    OF  EVIDENCE 


TAKEN  BEFORE  HER  MAJESTY'S  COMMISSIONERS  APPOINTED  TO  INQUIRE 
INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA, 

ARRANGED 

To  serve  as  an  Analytical  Index  under  the  following  Heads : 

I.  SANITARY  DESCRIPTION  OF  MILITARY  STATIONS  IN  INDIA  ;  p.  (iii.) 

Healthiness  or  otherwise. — Climate. — Drainage  Sources  of  Malaria. — 

Means  adopted  for  Selection  of  Sites. 

II.  BARRACK  AND  HOSPITAL  ACCOMMODATION  ;  p.  (vi.) 

Construction  and  Materials. — Ventilation. — Cubic  Space. — Repahis. — Re- 
moval of  Nuisances. — Sanitary  Police. — Means  provided  for  Ablution. 

III.  IMPROVED  TENTS  ;  p.  (x.) 

For  Troops  on  the  March. — For  Temporary  Residence. 

IV.  SUPPLY  OF  WATER  ;  p.  (x.) 

Quality. — Storage. — Filtration. 

V.  COMMISSARIAT  ARRANGEMENTS  ;  p.  (xii.) 

Ration  of  the  Soldier. — Articles  supplied. — Cooking  Arrangements. — Intem- 
perance.— Beer  and  Spirits. 

VI.  DRESS  AND  ACCOUTREMENTS  ;  p.  (xv.) 

Covering  for  the  Head. — Body  Clothing. — Boots. — Knapsack. — Ammunition, 

VII.  REGIMENTAL  DUTIES  ;  p.  (xvi.) 

Age  for  Recruits  Drill. — Furlough. 

VIII.  RECREATE      *N^»  EMPLOYMENT  OFF  DUTY;  p.  (xvii.) 

.L        te:  — Schools. — Gymnasia. — Gardens. — Trades. 

IX.  DISEASE  AND  MORTALITY  ;  p.  (xix.) 

Fever — Dysentery. — Cholera. — Syphilitic  Diseases.  —  Rheumatism.  —  Liver 
Disease. — Scurvy. — Guinea  Worm. 

X.  MORAL  CONDITION  OF  THE  SOLDIER  ;  p.  (xxiii.) 

Object  in  Life. — Marriage. 

XL  STATIONS  ON  THE  HILLS  ;  p.  (xxiv.) 

Effect  of  Elevation  on  Health. — Mountain  Ranges. — Space  for  Drill,  &c. 
— Strategic  Considerations. — Elevations  on  the  Plains — Troops  to  be 
sent  up  on  Arrival. 

XII.  SANITARIA  FOR  THE  SICK  ;  p.  (xxviii.) 

Effect  of  a  Foreign  Climate. — Benefit  of  Sea  Voyage. — Western  Australia. 
— The  Cape. — Coast  Stations. 

XHI.  DISINFECTING  AGENTS  ;  p.  (xxix.) 

Carbolic  Acid. — Permanganate  of  Potash — Ice  Manufacture. 

XIV.  TRANSPORT  OF  TROOPS  ;  p.  (xxx.) 

Route  from  England. — Accommodation  on  Shipboard. — Progress  to  Inland 
Stations. 

XV.  THE  MEDICAL  SERVICE  ;  p.  (xxx.) 

Qualification. — Training. — Sanitary  Science. — Field  Duties. — Rank  and  Pay. 
— Control  as  to  Sanitary  Arrangements  and  Remedial  Measures — General 
Powers. 


(a) 


WITNESSES  EXAMINED,  ALPHABETICALLY  ARRANGED. 


Page 


Dr.  James  Bird,  late  Physician- General,  Bombay  Army  ;  served  29  years  in  India     ...  213 

Mr.  John  Bishop,  F.R.S.,  F.R.C.S. ;  London  -          -          -          -          -          .          .          -  302 

Colonel  G.  Campbell,  served  5  years  in  Bengal          -------  239 

Sir  Proby  Cautlet,  K.C.B.,  Member  of  the  Council  of  India  ;  34  years  in  Bengal     ...  234 

Dr.  McCosh,  M.D.,  StalT  Surgeon  ;  25  years  service  in  India  ------  146 

Major-General  F.  C.  Cotton,  Madras  Engineers          -------  124 

Dr.  Dempster,  Inspector-General  of  Hospitals  (Evidence  in  writing)  -----  463 

Colonel  H.  M.  Durand,  C.B.,  Member  of  the  Council  of  India  ;  30  years  in  the  country         -          -  283 

Dr.  Eatwell,  Principal  Calcutta  Medical  College  ("  Observations  ")  -          -          -          -          -  480 

Mr.  Walter  Elliot,  late  Commissioner  Northern  Circars  and  Member  Madras  Council ;  39  years  in 

India   247 

Dr.  Hugh  Falconer,  M.D. ;  25  years  in  India           .......  305 

Dr.  Wm.  Farr,  M.D.,  F.R.S.,  D.C.L.  ;  London           -          -          -          -          -          -          -  316 

Lieutenant-Colonel  P.  H.  Gall,  14th  Light  Dragoons  ;  20  years  in  India       -          -          -  76 

Major-General  Goodwyn,  Bengal  Engineers    --------  106 

Mr.  Alexander  Grant,  Surgeon  Major  ;  20  years  in  India  ;  formerly  personal  Surgeon  to  Lord 

Dalhousie      -          -          -          -          -          -          -          -  '       -          .          -          -  259 

Colonel  E.  H.  Greathed,  C.B.  ;  1 1  years  in  India  ;  chiefly  Bombay    -----  200 

Dr.  A.  H.  Hassall,  M.D.,  Professional  Analyst ;  London       ------  276 

Mr.  E.  W.  Hughes,  C.E.  ;  London      ---------  288 

Mr.  Julius  Jeffreys,  F.R.S.,  late  Staff  Surgeon,  Bengal  Army  ;  12  years  service      -  -      164  &  494 

Dr.  H.  H.  Jones,  M.D.,  late  77th  Regiment  ;  4  years  in  Western  Australia     -          -          -          -  121 

Sir  John  Lawrence,  Bart.,  G.C.B.,  Member  of  the  Council  of  India  ;  late  Governor  of  the  Punjab    -  189 

Dr.  McLennan,  F.R.C.P.,  late  Physician-General  Bombay  Army  ;  31  years  in  India  -          -          -  85 

Dr.  Letheby,  M.D.,  Officer  of  Health,  City  of  London            -          -          -          -          -          -  265 

Mr.  T.  Longmore,  Deputy  Inspector-General  of  Hospitals  ;  late  Sanitary  Officer  at  Calcutta  -          -  129 

Dr.  W.  C.  Maclean,  M.D.,  Deputy  Inspector-General  of  Hospitals  ;  22  years  in  Madras        -          -  136 

Sir  Ranald  Martin,  C.B.,  F.R.S.,  Physician  to  the  Council  of  India;  served  22  years  in  Bengal        -  1 
Mr.  Robert  Montgomery  Martin  ;  served  in  India  and  China         -          -          -                25 1  &  503 

Captain  W.  S.  Moorsom,  C.E.,  late  52nd  Regiment,  and  Queen's  Commissioner  in  Ceylon       -          -  95 

Dr.  F.  J.  Mouat,  Surgeon  Major,  Bengal  Army  ;  21  years  in  India    -----  329 

Captain  J.  E.  T.  Nicolls,  Madras  Engineers;  near  20  years  in  India;  Bengal  and  Madras     -          -  81 

Lieutenant-Colonel  Ouchterlony,  Madras  Engineers  ("  Remarks ")               -          -          -          -  482 

Dr.  David  Field  Rennie,  M.D.,  Staff  Surgeon  ;  served  6  years  in  Western  Australia  ;  also  in  China  65 

Mr.  J.  S.  Roe,  Surveyor  General,  Western  Australia  ;  31  years  in  the  Colony            -          -          -  112 

Brigadier-General  D.  Russell,  C.B. ;  16  years  in  India,  chiefly  Madras         -          -          -          -  225 

Mr.  D.  Siebe,  C.E.,  London     ----------  326 

Dr.  R.  Angus  Smith,  F.R.S.,  Professional  Chemist ;  Manchester        -  155 

Dr.  Colvin  Smith,  M.D.  ;  served  about  7  years  in  Madras,  Bengal,  and  Burmah         -           -          -  98 

Mr.  A.  Stewart,  Deputy  Inspector-General  of  Hospitals;  17  years  in  India,  Bengal,  and  Bombay      -  52 
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PRECIS. 


I.— SANITARY  DESCRIPTION  OF  MILITARY  STATIONS  IN  INDIA. 

Sir  Ranald  Martin — ,  describes  the  stations  as  selected  without  care,  comprising  every  variety  of  climate,  Sanitary 
often  unhealthy,  under  malarious  influences,  damp,  ill  drained,  and  some  of  them  subject  to  floodings.  Description 
P.  1,  Q.  6-11.    The  majority  of  old  stations  have  been  selected  by  generals  of  division,  presumptively   or  Stations. 
on  strategic  grounds,  but  often  by  chance.    P.  4,  Q.  88-93. 

Colonel  Swatman — ,  considered  the  stations  generally  were  selected  with  a  view  to  military  arrangements. 
They  vary  much  as  to  healthiness.  Agra,  which  was  formerly  healthy,  was  now  the  contrary  ;  it  was 
damp  from  water  lying  about  during  the  rains.  Dacca,  occupied  by  natives,  was  unhealthy.  Meanmeer  was 
more  healthy,  being  removed  from  a  dirty  city  ;  it  has  also  been  drained.  At  Peshawur  the  troops  suffered 
it  was  thought  from  irrigation.  Surface  cleansing  and  removal  of  nuisances  is  attended  to  now  as  a  general 
practice.  The  regimental  bazaars  are  in  the  rear  of  the  cantonments,  and  looked  after  by  the  quartermaster, 
but  there  are  no  special  regulations  regarding  their  cleanliness-  P.  41,  Q.  303-415.  The  selection  of  a  new 
station  would  usually  be  left  to  the  quartermaster-general,  with  an  engineer  and  a  medical  officer.  P.  46, 
Q.  ,511-516. 

Mr.  A.  Stewart — ,  describes  Cawnpore  as  tolerably  healthy  during  three  or  four  cold  months  of  the  year, 
but  very  severe  at  other  times.  It  was  very  unhealthy  from  1842  to  1845.  The  soil  is  sandy,  hot  winds 
prevail,  and  the  temperature  is  very  high.  It  lies  flat  about  a  quarter  of  a  mile  from  the  Ganges,  and  liable 
to  be  annually  overflowed  to  a  great  extent  on  one  side,  when,  being  generally  ill-drained,  the  water  is  apt 
to  lodge  a  good  deal.  There  is  much  irrigation  at  some  distance  from  the  cantonments,  which  are  at  some 
distance  from  the  native  town.  The  sanitary  arrangements  were  extremely  imperfect.  There  is  much  broken 
gixnind, — ravines, — in  the  neighbourhood,  usually  in  a  filthy  state  ;  and  the  riverduring  the  rains  rises  to  four 
times  its  ordinary  width  on  the  side  opposite  the  cantonments.  The  subsoil  is  red  sand  mixed  with  clay.  Water 
disappears  rapidly  from  the  surface.  The  latrines  (open  cesspits)  were  sometimes  exceedingly  offensive ;  the 
soil  was  removed  by  carts  at  night.  There  is  a  plentiful  supply  of  good  water  from  wells.  P.  53,  Q.  636-653. 
Meerut  is  more  healthy  than  Cawnpore,  more  favourable  for  drainage  though  flat,  and  in  a  much  better 
climate  ;  as  stations  go,  one  of  the  best  in  India.  P.  56,  Q.  695-703.  Umballa  is  a  good  station,  soil  light, 
sandy,  with  clay,  partially  drained,  but  rather  flat ;  it  is  liable  to  inundations,  from  which  the  troops  suffer. 
On  one  occasion  an  overflow  of  this  kind  was  followed  by  much  cholera  and  fever.  P.  59,  Q.  744-749. 
Kirkee,  witli  all  its  disadvantages,  is  the  healthiest  station  he  ever  occupied  ;  the  natural  drainage  is  favour- 
able ;  soil  partly  black  ;  1,855  feet  above  the  sea.  P.  59,  Q.  756-761.  Of  late  years  there  has  been  more 
attention  paid  to  surface  cleansing  in  the  cantonments  than  formerly  ;  still,  in  addition  to  the  latrines,  there  is 
a  good  deal  of  offensiveness.  There  are  certain  regulations,  but  they  are  not  always  carried  out.  Com- 
manding officers  cannot  act  where  expense  is  involved.  Thinks  a  sanitary  officer,  with  authority  to  act, 
would  be  very  useful.  P.  60,  Q.  769-779.  General  sanitary  arrangements,  levelling  of  the  ground, 
sewerage,  &c,  are  required  at  all  the  stations.    P.  63,  Q.  807-808. 

Lieutenant-Colonel  Gall — ,  considers  Kirkee  a  comparatively  healthy  station  ;  it  is  a  small  station,  having 
generally  one  regiment  of  cavalry  only.  There  might  be  two  if  the  barracks  were  good.  They  are  very  bad 
now.  Water  is  scarce,  so  that  wells  must  be  dug,  which  would  be  expensive  ;  the  soil  is  rocky  ;  the  river  is 
at  some  distance  for  drinking-water.  P.  76,  Q.  898-903.  Kirkee  is  well  drained.  At  Meerut  the  ground  is 
against  the  engineer,  so  that  the  drains  have  to  be  swept  down  and  nuisances  exist.  Lahore  was  the  least 
healthy  station  he  had  occupied.    P.  77,  Q.  911,  912. 

Captain  J.  E.  T.  Nicolls — ,  states  that  "stations  in  the  plains  of  Northern  India  are  uniformly  flat,  with 
slight  undulations.  Dinapore  is  surrounded  with  water  during  the  rains,  and  Futtypore  has  a  few  marshes 
about  it.  Irrigation  is  used,  sufficient  for  the  crops  only,  from  wells,  and  the  water  dries  up  quickly.  There 
is  every  facility  for  surface  drainage,  but  none  for  sewerage,  there  not  being  fall  enough.  Ordure,  &c.  is 
daily  removed  by  hand  and  buried,  and  the  latrines  are  arranged  accordingly,  and  all  nuisance  avoided. 
Cesspits  are  not  used,  except  at  one  time  at  Dinapore,  and  from  which  some  of  the  wells  became  polluted. 
New  sites  are  reported  on  by  a  committee  of  military,  medical,  and  civil  officers  to  the  Commander-in-Chief, 
and  are  approved  as  a  rule  by  the  Governor  General.  This  practice  has  obtained  two  or  three  years  only  ; 
formerly  mere  temporary  stations  probably  grew  into  permanent  ones  without  inquiry,  and  this  may  apply  to 
the  bulk  of  those  existing.  None  of  these  plain  stations  are  in  the  neighbourhood  of  hills  which  could 
he  occupied  instead.  A  new  station  is  regularly  laid  out,  so  as  to  secure  ample  ventilation.  Pp.  81,  82, 
Q.  1024-1080,  and  1104,  1105. 

Dr.  McLennan — ,  describes  the  climate  of  Poona  and  Malligaum  as  tolerably  healthy.  Bombay  is  unhealthy  ; 
the  average  temperature  about  80°,  and  the  yearly  rain-fall  70  or  80  inches.  The  town  is  entirely  without 
drainage,  and  there  is  a  ditch  round  Fort  George.  Nuisances  abound  by  improper  disposal  of  the  dead,  cess- 
pools, foul  dung  heaps,  and  salt  marshes  on  the  neighbouring  island  of  Salsette.  There  is  occasional  flooding 
which  is  probably  beneficial.  The  surface  filth  is  most  disgusting  especially  on  the  beach,  and  this  is 
aggravated  by  the  daily  washing  over  of  the  tide.  Pp.  85,  86,  Q.  1158—1165.  Does  not  think  any  improve- 
ment could  be  made  in  the  existing  regulations  for  selection  of  sites.    P.  88,  Q.  1220. 

Dr.  Colvin  Smith — ,  considers  that  St.  Thomas'  Mount,  Madras,  would  be  a  healthy  station  under  proper 
conditions.  Rangoon  was  unhealthy  during  the  war.  Secunderabad  was  healthy  when  he  was  there. 
Kurnool  is  hot  and  unhealthy  for  Europeans,  and  Jubblepore  is  very  malarious  ;  there  is  an  immense  marsh 
close  to  which  the  barracks  are  built,  causing  much  sickness;  the  neighbouring  country  being  healthy,  it  might 
be  easily  drained.  Rangoon  was  also  marshy,  and  Prome  too,  which  was  abandoned  from  its  unhealthiness. 
Impurities  are  removed  daily  at  all  stations  under  the  police.  Pp.  98,  99,  Q.  1352-1385.  Much  better  sites 
Were  to  be  found  in  the  immediate  neighbourhood  of  those  at  present  occupied  at  many  stations.  P.  102, 
Q.  1500,  1501. 

Major-General  Goodwyn — ,  describes  Kurnool  as  flat,  the  canal  being  close  to  the  cantonments,  with  no 
.other  facilities  for  drainage.  Neemuch  was  well  adapted  for  drainage  in  an  undulating  country,  and  the 
"station  high  and  dry.  The  Cawnpore  barracks  are  on  the  lowest  ground  incapable  of  drainage.  The  drainage 
from  the  bazaar  in  the  rear  passes  through  the  barrack  lines.    Cawnpore  might  be  well  drained;  there  are 
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Sanitary     numerous  excavations,  receptacles  for  stagnant  water  and  filth.    At  Calcutta  it  was  difficult  to  drain  Fort 
Descriptk  n   William  properly.    Berhampore  was  in  a  low  marshy  position.    The  selection  of  sites  rested  with  the  civil 
of  Stations,   authorities.    There  is  no  Hushing  of  drains  and  no  outfalls  provided  ;  it  takes  its  natural  course  a  short 
  distance  from  the  buildings.    Pp.  106-108,  Q.  1636-1700. 

Major-Gene i  ..1  F.  C.  Cotton — ,  has  inspected  all  the  stations  in  Madras.  J ackatalla  is  in  a  fine  open  country 
well  supplied  with  water,  and  in  a  good  position.  P.  124,  Q.  2008-2016.  Irrigation,  by  which  the  country  is 
kept  flooded  the  greater  part  of  the  year  and  dry  the  rest,  is  carried  out  largely  in  Southern  India  without 
any  ill  effects.  Excessive  and  continued  heat,  like  cold,  seems  to  make  countries  more  safe  from  malaria  and 
fever.  Hong  Kong,  which  is  very  dangerous,  is  temperate  compared  with  Madras.  P.  126,  Q.  2038-2054. 
Had  20,000  natives  and  40  Europeans  employed  on  irrigation  works  at  Godavery  ;  the  exposure  did  little  or 
no  harm  to  the  temperate.  Men  are  better  employed  in  the  air  than  confined  in  buildings.  Q.  2083. 
Bangalore  is  a  good  healthy  station.  These  high  stations  have  great  facilities  for  drainage  and  removal  of 
impurities.  Does  not  think  Dr.  Heyne's  opinion  now  prevails  that  the  laterite  formation  is  usually  associated 
with  fever  ;  he  must  have  written  30  years  ago.  A  careful  investigation  into  the  sources  of  fever  would  be 
highly  valuable.  It  prevails  at  all  levels  up  to  4,000  feet.  Cholera  cannot  be  connected  with  particular 
sites.    P.  128,  Q.  2092-2111. 

Mr.  Longmore — ,  describes  the  stations  in  Lower  Bengal  as  situated  on  low  ground  having  no  elevation  near. 
Calcutta  is  unhealthy  from  its  flatness  and  imperfect  drainage.  Obstruction  of  ventilation  within  the 
fortifications,  near  which  the  river  is  also  densely  crowded  with  shipping,  and  the  habits  of  the  natives,  the 
chief  part  of  the  city  inhabited  by  them  is  extremely  pestilential.  Improvements  were  in  progress  for  flushing 
drains  and  getting  rid  of  ordure  thrown  into  the  river,  but  Fort  William  will  be  always  unhealthy  for  troops. 
Dead  bodies  often  get  entangled  among  the  crowded  shipping.  They  are  thrown  in  the  river,  the  people 
being  too  poor  to  purchase  fuel  to  burn  them,  for  which  Government  should  provide  wood.  Barrackpore  is 
very  superior  in  all  sanitary  respects  to  Calcutta.  Pp.  129,  130,  Q.  2130-2157.  Dinapore  has  always  been 
unhealthy  ;  there  is  a  nullah  which  receives  all  kinds  of  filth,  and  into  which  the  river  Soane  periodically 
overflows  ;  it  is  a  bad  station.    P.  132,  Q.  2181. 

Dr.  Maclean — ,  considers  that  many  of  the  stations  of  Madras  were  occupied  without  regard  to  sanitary 
considerations, *then  never  thought  of,  but  merely  by  accident  because  the  troops  happened  first  to  encamp 
there.  Attention  is  now  paid  to  the  selection  of  proper  sites,  but  the  rule  is  sometimes  forgotten.  Mentions 
an  instance  when  he  was  placed  on  a  committee  and  asked  to  sign  a  report  in  favour  of  a  site  without  having 
been  summoned.  It  turned  out  bad  and  was  condemned.  Pp.  136,  137,  Q.  2223-2238.  Pondicherry  is  not 
crowded,  and  is  better  drained  than  Madras,  and  the  water  better  ;  it  is  consequently  more  healthy.  The 
soil  in  the  Nizam's  country  is  granite,  and  where  granite  is  in  a  state  of  decay  places  are  unhealthy  ;  also 
when  the  ground  is  broken  up  for  the  first  time.  The  application  of  water  is  beneficial.  P.  139,  Q.  2306-2320. 
Sir  Patrick  Grant  has  urged  the  abandonment  of  the  cantonment  at  Secunderabad.    Q.  2343. 

Dr.  McCosn — ,  describes  Prome  as  particularly  unhealthy  ;  it  is  shut  out  from  the  prevailing  winds,  and 
inundated  during  the  rains  ;  selected  without  reference  to  sanitary  considerations,  being  an  important  town  of 
Burmah.  There  is  a  range  of  hills  about  50  miles  distant.  The  Irrawaddy  is  navigable  at  all  seasons  to  and 
above  Prome.  Rangoon  is  liable  to  tidal  inundation,  but  is  a  healthy  station  for  the  tropics,  much  better 
than  Calcutta  ;  so  is  Pegu  generally  as  compared  with  Bengal.  There  are  no  hills  within  100  miles  of 
Rangoon.  The  whole  country  is  annually  flooded,  and  when  the  river  falls  stagnant  pools  are  left  to  evapo- 
rate between  the  nullahs  ;  drainage  to  carry  off  the  water  rapidly  might  be  easily  effected.  Pp.  146,  147, 
Q.  2444-2488. 

Sir  John  Lawrence — ,  considers  that  some  sites  for  cantonments  have  been  extremely  well  selected,  others 
badly.  Drainage  has  not  been  cared  for  as  it  ought,  but  this  has  improved  considerably  of  late,  and  much 
attention  has  been  paid  to  latrines,  &c.  P.  190,  Q.  2922-2924.  Improvements  might  be  made  in  the  cities, 
as  Delhi  and  Lahore  ;  but  epidemics  often  appear  in  the  cantonments  some  miles  off,  before  the  towns.  The 
whole  country  round  these  old  cities  is  rotten  and  decayed,  so  that  it  is  difficult  to  find  healthy  sites  within 
several  miles.  Great  care  is  necessary  in  the  selection  ;  objections  are  not  always  obvious  at  first  sight. 
The  favourable  character  or  otherwise  much  depends  on  the  committee  selected  to  report.  The  members 
should  be  specially  qualified  and  appointed  by  the  Governor-General  and  Commander-in-Chief,  upon  the 
recommendation  of  the  Principal  Medical  Inspector,  the  General  of  Division,  and  the  Governor  of  the 
Province.  The  best  men  should  be  brought  from  any  distance,  if  necessary ;  not  chosing  persons  because 
they  happen  to  be  on  the  spot.  Everything  should  be  done  to  secure  the  best  sites,  and  those  which  are 
proved  unhealthy  should  be  abandoned.  Many  of  the  present  cantonments  have  arisen  out  of  old  standing 
camps.    Trees  for  shade,  &c.  are  advantages  ;  it  is  underwood*  that  is  unhealthy.    P.  197,  Q.  3017-3032. 

Col.  Greathed — ,  states  that  there  are  establishments  for  surface  cleansing  and  removal  of  refuse  under  the 
brigadier  at  all  stations  ;  there  are  under  him  the  Engineer,  Bazaar  Superintendent,  and  Quartermaster  of  the 
week,  who  makes  his  report.  The  refuse  is  often  burned  ;  and  there  is  no  annoyance  from  the  bazaars,  latrines, 
stables,  or  slaughter-houses  ;  only  from  the  barrack  urinaries.  There  are  very  good  regulations.  P.  202, 
Q.  3120-3132. 

Dr.  Bird — ,  describes  Bombay  and  Colaba  as  undrained,  warm,  damp,  and  unhealthy  during  eight 
months  in  the  year  ;  Poona  and  Kirkee  are  comparatively  dry  and  temperate  ;  Poona  is  one  of  the  healthiest 
localities  in  India.  Belgaum  is  less  favourable,  there  are  ravines  and  broken  ground  about  the  canton- 
ments. Pp.  213,  214,  Q.  3413-3434.  Kayra,  which  was  abandoned,  is  an  instance  of  a  bad  selection  of  site  in 
the  midst  of  swamps  and  broken  ravines;  the  mortality  was  very  great,  though  the  buildings  were  altogether 
superior.  P.  216,  Q.  3482-3484. 

Sir  P.  Cautley — ,  states  that  the  drainage  of  the  stations  in  Bengal  was  generally  defective,  but  latterly 
great  alterations  were  being  made.  At  Cawnpore  the  work  has  been  done  in  detached  bits  without  a  compre- 
hensive plan  ;  had  it  been  otherwise,  it  would  doubtless  have  been  effectual.  The  natives  build  their  huts  with 
mud  dug  at  the  spot,  leaving  the  holes  open  ;  so  that  in  constructing  the  canal  through  the  Cawn-bazaar  ponds 
full  of  black  filth  were  found  ;  there  is  also  a  total  absence  of  ventilation  ;  thinks  that  if  such  places  as 
Cawnpore,  Delhi,  and  Kurnool  were  systematically  drained  there  would  be  comparatively  little  disease. 
The  foul  ravines,  want  of  drainage,  and  the  filth  in  the  bazaar,  would  account  for  the  frightful  mortality 
existing  at  Cawnpore.  These  things  might  be  remedied  at  a  moderate  cost,  by  which  the  health  both  of 
Europeans  and  natives  would  be  considerably  improved.    Mentions  Shamli  in  theDoab  as  an  instance  of  what 

*  The  Poona  Committee  recommend  that  no  hedge-rows  in  the  neighbourhood  of  cantonments  and  military  roads  be  allowed 
to  exceed  three  feet  in  height.  (Appendix,  p.  735.;  The  Muttra  Committee  point  out  the  obnoxious  practice  of  brick-burning 
near  the  works  at  new  stations  ;  stable  litter,  bones,  and  ordure  are  the  ordinary  fuel,  creating  wide  spread  abomination.  At 
Peshawur,  such  kilns  were  burning  7h  years,  and  the  health  of  the  troops  considerably  improved  after  these  were  allowed  to  barn  out 
in  1857.   (Appendix,  p.  213.) 
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might  be  done.    This  was  a  large  town,  always  inundated  in  the  wet  season,  and  very  unhealthy,  the  only  Sanitary 

channel  for  the  water  being  a  small  tortuous  nullah.    A  straight  ditch  was  cut  into  the  river,  and  there  has  Description 

never  been  a  collection  of  water  since.    Colonel  Baird  Smith  recommended  a  similar  process  at  Meerut ;  and   0F  Stations. 

Major  Wilberforce  Greathed  succeeded  in  draining  the  interior  of  Delhi  by  under  drains  into  the  Jumna.  This 

want  of  drainage  is  the  universal  want  from  Calcutta  upwards ;  open  drains  cheaply  constructed  are  the  best 

for  the  purpose.    P.  234,  Q.  3901-3940.    The  unhealthiness  of  the  cantonment  at  Delhi  probably  arose  from 

its  proximity  to  a  nullah  from  an  extensive  jheel;  had  the  natives  been  listened  to  in  reference  to  this,  to  them 

notorious,  j heel,  the  cantonment  would  not  have  placed  there.    Delhi  itself  is  one  of  the  healthiest  places  in 

Bengal.    Irrigation  is  not  injurious,  except  when  abused  by  overflooding  and  letting  the  water  lie  about  in 

holes,  which  produces  malaria,  causing  intermittent  fever,  and  spleen  ;  this  might  be  remedied  by  drainage 

combined  with  the  irrigation  and  levelling  the  ground  in  the  neighbourhood  of  towns.  P.  236,  237,  Q.  3960- 

3992. 

Mr.  A.  Grant — ,  states  that  the  conservancy  and  sanitary  arrangements  of  the  hill  stations  are  often  ex- 
tremely defective,  though  formerly  they  were  much  worse.  Believes  the  prevalence  of  diarrhoea  is  to  be 
attributed  to  these  causes  rather  than  to  cold  or  damp.  P.  262,  Q.  4484-4492. 

Dr.  R.  D.  Thompson — ,  considers  the  mode  of  disposing  of  the  sewage  at  Bombay  very  objectionable,  it  passes 
into  the  sea,  and  is  very  offensive  ;  the  burial  grounds  are  also  very  bad.   P.  276,  Q.  4873-4875. 

Colonel  Durand — ,  thinks  the  question  of  stations  of  great  importance  ;  no  doubt  sanitary  improvement 
may  always  be  going  on,  and  the  mortality  might  be  reduced  ;  it  is  a  question  of  expense.  Stations  have 
been  moved  with  the  extension  of  the  frontier,  but  everything  was  done  in  Northern  India  by  the  aid  of 
committees,  &c.  to  select  the  best  sites  available.    P.  287,  Q.  5163-5172. 

Sir  C.  Trevelyan — ,  states  that  great  care  is  now  taken  in  the  selection  of  sites  ;  nothing  could  be  better  than 
the  site  in  the  Neilgherries,  where  the  climate  is  like  the  South  of  France.  P.  292,  Q.  5259-5261.  Madras 
being  flat  is  not  well  drained,  but  the  river  contains  excellent  fish  ;  it  is  dammed  up,  and  periodically  scoured 
by  the  rains.  Formerly  the  sewers  discharged  their  contents  over  the  dry  banks,  but  gutters  having  been 
cut  in  the  sand  they  now  are  emptied  in  deep  water  until  carried  out  to  sea  by  the  floods.  P.  293,  Q.  5277- 
5284.  Madras  is,  perhaps,  the  second  city  in  the  Queen's  dominions,  and  probably  contains  a  million  inhabi- 
tants, but  there  is  no  census,  which  it  is  desirable  should  be  taken.  The  drainage  is  very  bad,  there  being  no 
means  of  Hushing  the  sewers  from  want  of  water.  He  had  initiated  a  plan  for  a  municipal  council,  who  should 
be  empowered  to  raise  funds  and  to  carry  out  improvements  of  this  nature,  which  he  hoped  would  be  esta- 
blished. Attention  to  these  matters  is  the  more  important,  inasmuch  as  the  health  of  the  troops  must  be  affected 
by  the  local  conditions  and  health  of  the  population  by  whom  they  are  surrounded.    P.  294,  Q.  5289-5314. 

Dr.  Hugh  Falconer — ,  states  that  the  mean  level  of  the  country  about  Calcutta  is  hardly  above  the  highest 
tides,  so  that  any  kind  of  drainage  is  exceedingly  difficult ;  the  practice  is  to  dig  large  tanks  to  catch  the 
Avater  ;  and  the  sites  for  buildings  are  raised  Avith  the  soil  dug  out  for  the  tanks.  P.  305,  Q.  5390-5398. 
The  conditions  of  drainage  and  surface  differ  materially,  according  to  position  and  elevation,  which  greatly 
affects  health,  the  deltas  of  large  rivers  being  always  the  most  unhealthy.  The  organic  matter  which  is 
washed  down  from  the  higher  levels  there  undergoes  decay.  Next  to  temperature,  moisture  most  affects  the 
health  of  Europeans  in  India  ;  the  drier  the  climate,  concurrently  Avith  diminution  of  temperature,  the  more 
healthy.  The  southern  side  of  the  Himalaya  mountains  is  often  deluged  Avith  rain  (in  some  places  it  has  been 
estimated  as  high  as  500  inches  during  the  year),  Avhilst  the  northern  side  is  perfectly  dry  and  sterile.  The 
Terrai,  covered  Avith  forest,  swamps,  and  jungle,  is  most  deadly  during  the  rains,  from  vegetable  decomposi- 
tion poisoning  the  air,  affecting  not  man  only,  but  often  domestic  animals.  That  part  betAveen  the  Indus  and 
the  Sutlej,  Avhich  is  hoav  cultivated,  drained,  and  dry,  is  healthy.  P.  306,  Q.  5405-5458.  Is  not  aware 
that  rocks  in  the  abstract  have  anything  to  do  with  sanitary  conditions.  It  is  Avhere  these  are  ground  down 
into  mud,  forming  soil,  that  the  difference  of  condition  comes  into  play.  Had  been  led,  from  observation  at 
Burraah  and  Singapore,  rather  to  regard  ferruginous  soils  as  salubrious.  Considers  excess  of  heat  and  excess 
of  moisture  among  the  irremovable  causes  of  disease  in  India.    P.  309,  Q.  5469-5479. 

Dr.  Sutherland — ,  observes  that,  according  to  the  returns,  the  records  of  meteorological  facts  are  very  imper- 
fect, so  that  the  elements  of  local  climate  are  often  little  known.  Except  the  surface  cleansing  of  cantonments, 
little  attention  has  been  paid  to  sanitary  improvement,  there  being  no  proper  drainage,  and  even  the  surface 
drainage  is  bad.  The  privies  and  urinals  are  offensive,  which  always  indicates  danger.  The  removal  of  excreta 
should  take  place  at  least  twice  a  day,  but  the  system  admits  of  great  improvement.  Roof-guttering  is 
generally  deficient,  and  the  cook-houses  and  ablution-rooms  are  drained  into  cesspits,  by  which  means  the 
subsoil  is  kept  damp.  The  bazaars,  often  close  to  the  cantonments,  as  at  Bangalore,  are  filthy,  undrained, 
except  at  the  surface,  and  supplied  with  tank-Avater  full  of  impurities  ;  the  houses  overcroAvded  and  ill- 
ventilated.  The  toAvns  are  under  even  worse  conditions,  containing  all  the  elements  Avhich  even  in  more 
temperate  climates  would  predispose  every  kind  of  fatal  epidemic.  P.  311,  Q.  5490.  No  native  population 
should  be  alloAved  within  a  certain  distance  from  a  military  station  ;  they  should  be  to  leeward,  and  plans  should 
be  laid  doAvn  for  streets,  drainage,  &c.  before  a  bazaar  is  allowed  to  grow  up.  A  porous  sail,  if  undrained, 
speedily  becomes  saturated  with  decaying  organic  matter.  By  avoiding  every  removable  cause  of  malaria, 
persons  will  be  better  able  to  withstand  such  as  may  be  irremovable.    P.  315.    Q.  5510-5519. 

Dr.  Wallich — ,  considers  that  sites  should  be  selected  on  high  grounds  Avhere  there  are  trees  Avhich,  without 
underAvood,  are  beneficial.  Stations  are  generally  chosen  from  a  military  view,  and  the  medical  officer  is  little 
consulted  ;  sanitary  considerations  not  having  been  much  thought  of.    P.  337,  Q.  5889-5894. 

Dr.  Demi'STER — ,  considers  that  sanitary  arrrangements  must  still  be  of  first  importance  in  the  plains, 
where  the  great  majority  of  deaths  arise  from  diseases  of  undoubted  malarious  origin.  Thinks  that  in  the 
immediate  neighbourhood  of  the  notoriously  unhealthy  stations  of  Cawnpore,  Kurnool,  Dinapore,  Delhi, 
Ghazeepore,  &c,  healthy  localities  exist  ;  refers  to  evidence  procured  by  the  Canal  Sanitary  Committee  on 
this  point.  P.  463.  At  PesbaAvur  he  was  one  of  the  committee  for  selecting  site  for  a  new  cantonment,  Avho 
had  presented  a  note  on  the  necessity  of  prohibiting  irrigation  Avithin  one  mile  at  least  of  the  site,  two  miles 
being  a  more  prudent  distance  in  such  a  stiff,  clayey  soil,  Avhich  should  be  thoroughly  drained,  of  which  the 
natural  fall  of  the  country  admits.  Has  never  since  visited  the  place,  therefore  cannot  say  if  the  recommen- 
dations, with  respect  to  irrigation,  &c,  were  attended  to,  but  believes  that  barracks  have  been  erected  on  the 
original  site,  probably  for  military  reasons.  The  prevailing  diseases  are  colds,  bowel  complaints,  and  inter- 
mittent fevers  in  July,  August,  and  September  ;  but  the  mortality  is  unusually  small.  Much  rain  or  Avesterly 
winds  during  these  hot  months  produce  unhealthiness.  All  the  ordinary  fruits  and  the  water  are  whole- 
some, though  the  native  population  are  prejudiced  against  water  drinking.  About  eight  miles  to  the  east  of 
Peshawar  there  is  a  fine  open  dry  plain,  and  the  soil  is  light  and  permeable,  Avith  largo  admixture  of  sand 
(about  Kassim  and  Jubba),  affording  an  eligible  site  for  location  of  Europeans.  P.  470.  Loodiana  is  iioav 
abandoned  as  a  station.    It  Avas  remarkably  healthy  at  the  commencement  of  his  residence  there,  and  very 
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Sanitary  much  the  reverse  afterwards,  which  was  accounted  for  by  a  stoppage  of  the  natural  drainage  of  the  place, 
Description  an(j  its  consequent  inundation  during  following  very  wet  seasons,  producing  malaria  and  virulent  fever,  from 
op  Stations.  w]1jcj1  the  troops  almost  universally  suffered,  and  it  happened  that  those  who  occupied  the  best  barracks 
from  being  nearer  the  malarious  influence  suffered  more  than  others  worst  accommodated  at  a  greater 
distance.  The  officers  were  nearest  of  all,  and  were  affected  longest.  P.  471.  Meerut  (from  1850  to  1854) 
has  long  proved  one  of  the  most  healthy  stations,  at  Avhich  sick  from  Loodiana  and  Lahore  quickly  regained 
strength.  No  river  or  low  moist  laud  in  the  vicinity.  An  open  plain  30  miles  from  the  Ganges.  Loose 
permeable  soil  of  humus  clay  and  sand.  Good  water  from  1 1  to  24  feet  of  surface  in  dry  season.  Copious 
periodical  rains.  European  fruits  and  vegetables  abound.  The  general  drainage  is  good  ;  some  defective 
portions  were  being  regularly  drained  in  1854.  The  drains,  however,  were  open  (the  expense  of  covering 
being  thought  too  great),  and  highly  offensive  in  hot  weather,  though  lime  was  used  every  24  hours.  Recom- 
mends the  practice  of  digging  trenches  behind  the  camp  for  native  resort,  to  be  periodically  filled  up.  P.  472. 
Cawnpore  is  notorious  as  one  of  the  most  unhealthy  stations,  nearly  seven  miles  along  edge  of  the  high  bank, 
overlooking  a  very  wide  portion  of  the  Ganges,  nine-tenths  of  the  channel  being  dry,  except  during  the  rains  ; 
the  bank  is  chiefly  clay,  and  is  traversed  by  deep  ravines.  When  the  mutiny  broke  out  large  new  barracks 
were  being  erected  on  a  site  which  had  been  selected  in  the  dry  season,  without  inquiry,  and  which  he 
found  after  the  rains  in  1856  to  be  a  concealed  marsh,  covered  with  rank  grass,  and  ankle-deep  with  water. 
Men  placed  on  a  similar  site  were  more  unhealthy  than  others  occupying  bad  barracks  close  to  the  filthy  city. 
The  heat,  soil,  difficulty  of  drainage,  and  proximity  of  the  Ganges  combined  to  render  Cawnpore  unfit  for 
location  of  Europeans.  P.  473.  Lucknow  has  several  square  miles  of  land  immediately  to  the  north  well 
suited  for  barracks  ;  it  was  found  dry  and  free  from  swamp  during  the  wet  season.  Natural  drainage 
good  ;  at  a  safe  distance  from  the  Goomtee  and  from  the  city.  Found  from  inquiries  that  the  inhabitants 
of  this  district  were  generally  healthy  ;  being  within  two  hours  of  Cawnpore  by  rail,  it  may  be  found  desirable 
to  remove  the  force  now  kept  there  to  Lucknow.  P.  473.  At  Delhi  the  troops  had  been  removed  from  the 
city,  where  they  were  healthy,  to  cantonments  on  the  edge  of  low  irrigated  land,  which  proved  so  pestilential 
that  the  ground  was  abandoned.  On  inquiry  he  found  that  90  per  cent,  of  the  natives  in  that  locality  were 
afflicted  with  spleen  disease.  His  observations  were  afterwards  confirmed  by  Dr.  Paton.  Believes  that  a 
comparatively  safe  position  may  be  found  some  miles  south  of  Delhi.  P.  474.  Dinapore  is  situated  on  the 
Ganges,  much  like  Cawnpore.  The  soil,  a  rich  mould,  subject  to  constant  overflow  during  the  rains  ;  irreme- 
diably vicious  as  a  European  station.  Fever  and  dysentery  are  generally  prevalent  in  autumn,  and  cholera 
nearly  every  year.  The  climate  here  is  neither  so  hot  nor  so  cold  as  in  the  upper  provinces.  P.  474. 
Almorah,  the  capital  of  the  hill  district  of  Kumaon,  is  about  40  miles  in  the  interior  from  the  foot  of  the  hills, 
stands  4,500  feet  above  the  sea.  Seasons  similar  to  Landour  ;  climate  generally  agreeable  ;  slight  diarrhoea 
prevalent  on  first  residence  (attributed  to  the  water),  also  intermittent  fever.  Goitre  is  endemic  in  the 
neighbouring  valleys.  P.  475.  Simla  is  also  40  miles  in  the  interior  of  the  hills  ;  elevation,  soil,  and 
climate  similar  to  Landour,  heavily  timbered,  much  grass  and  underwood.  On  some  occasions  low  typhoid 
fever  has  prevailed.  P.  475.  Darjeeling,  in  the  Sikkim  territory,  nearly  as  cool,  but  more  moist  than  Lan- 
dour. The  barracks  generally  superior,  but  destitute  of  wash-houses.  Air  so  moist  that  cold  is  seldom  taken 
by  remaining  in  damp  clothes.  Croup  prevails  among  the  young.  Jungle  should  be  passed  when  the  sun  is 
well  up,  and  during  hot  or  cold  seasons.  P.  475.  Cantonments  should  be  dry  and  in  well-drained  country, 
free  from  liability  to  inundation,  on  light  permeable  soil.  Avoid  river-banks  or  marshes.  The  health  of 
the  natives  should  be  inquired  into,  and  the  quality  and  supply  of  the  water.    P.  475.  • 


II. — BARRACK  AND  HOSPITAL  ACCOMMODATION. 

Barracks  and      Sir  Ranald  Martin — ,  states  that  the  structural  arrangements  of  barracks  and  hospitals  generally  are  very 
Hospitals,    deficient,  and  there  is  great  neglect  in  reference  to  the  removal  of  nuisances.    The  buildings  are  of  brick,  but 

  universally  defective,  narrow,  low,  and  confined,  except  the  new  barracks,  and  even  these  have  not  sufficient 

cubic  space.  None  of  the  buildings  are  raised  upon  arches,  nor  have  they  double  roofs,  and  the  floors  are 
continually  damp.  The  health  of  the  troops  is  very  largely  effected  by  bad  barracks,  as  compared  with  those 
better  constructed,  as  shown  between  Queen's  and  Conipany's  barracks  at  Secunderabad.  Verandahs  are 
common,  which  are  sometimes  used  for  sleeping  when  the  buildings  are  overcrowded.  There  is  no  rule  as  to 
cubic  space,  or  ventilation,  but  punkahs  and  tatties  are  often  beneficially  used.  The  rooms  are  offensive  at  night. 
There  is  no  organized  system  for  providing  means  of  ablution  ;  water  carriers  are  usually  employed.  Surface 
dainage  and  cleansing  is  quite  as  deficient  as  other  arrangements,  and  should  be  placed  under  systematic 
medical  police.  Pp.  1,  2,  Q.  10-54.  The  hospitals  in  India  are  not  sufficiently  ventilated,  but  they  are 
attended  by  a  class  of  warrant  officers,  besides  orderlies  and  native  attendants,  so  that  as  regards  personal  care 
they  are  not  surpassed  in  the  world.  The  buildings,  drainage,  &c.  are  defective,  as  in  the  barracks.  P.  7, 
Q.  165-178.* 

Colonel  Swatman — ,  thought  many  of  the  old  barracks  most  inferior  ;  but  the  new  ones  admirable,  with  con- 
siderable means  of  ventilation.  Lime  washing  and  cleansing  is  now  frequent.  There  is  no  difficulty  as  to 
the  execution  of  repairs.  The  superintending  engineer  has  large  powers  of  action  in  emergency.  P.  41, 
Q.  291-302.    Baths  were  always  provided  at  all  places  he  had  seen.    P.  311. 

Mr.  A.  Steavaet — ,  states  that  the  dragoon  barracks  at  Cawnpore,  which  were  very  inferior,  were  removed 
before  the  mutiny.  They  were  built  in  parallel  lines  from  north  to  south,  a  bad  arrangement,  as  the  wind 
generally  sets  in  from  the  east  or  west.  No  barracks  ought  to  exist  in  the  north-west  provinces  without 
being  so  placed  as  to  get  the  full  advantage  of  the  wind.  All  the  barracks  are  of  one  story,  raised  a 
little  above  the  ground,  but  with  no  circulation  of  air  underneath.  It  would  be  very  advantageous  to  have 
the  buildings  well  off  the  ground,  so  that  the  spaces  underneath  might  be  used  as  places  of  shelter  and 
recreation  ;  but  if  such  places  be  not  clean,  ventilated,  and  drained,  they  are  mischievous,  especially  as  at 
Kirkee,  where  a  drain  with  openings  receiving  water  and  filth  ran  underneath  the  barracks.    The  barracks 


*  See  paper  addressed  to  the  East  India  Directors  by  Sir  R.  Martin,  containing  suggestions  for  promoting  the  health  of  the  troops 
in  India,  pointing  out  that  in  30  years  from  1815  to  1845  ten  millions  sterling  had  been  wasted  by  preventible  mortality  among  the 
troops,  and  recommending  various  specified  improvements  in  the  structure,  drainage,  and  ventilation  of  barracks  and  hospitals ;  also 
a  better  selection  of  stations  on  the  hills  ;  with  hints  for  properly  investigating  the  mountain  climates.  Addendum  (No.  2),  p.  1 9. 
The  TJmritsir  Committee  suggest  the  use  of  hollow  bricks  for  barracks,  which  would  not  retain  the  heat  so  long  after  sunset 
(Appendix,  p.  190.)  The  Poona  Committee  advise  that  barracks  be  lime  washed  "  regimentally,"  and  brushes  kept  in  store  for 
this  purpose  (Appendix,  p.  735.)  The  Dinapore  Committee  consider  that  tatties  are  apt  to  cause  chills  and  bring  on  rheumatism 
or  ague.    (Appendix,  p.  59.) 
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were  usually  overcrowded.  Difficult  to  state  the  cubical  space  per  man  ;  it  should  be  double  what  it  now  is.  Baiikacks  an 
Sir  C.  Napier  allowed  1,000  feet  per  bed.    Has  never  ascertained  by  measurement  what  the  space  has  been.  Hospitals. 

In  some  places  the  barrack  roofs  and  walls  are  double,  in  others  not.    All  the  old  barracks  were  bad.  The   

new  building  at  Meanmeer,  built  by  Sir  C.  Napier,  was  the  only  good  barrack  he  ever  saw.  It  would  be 
sound  economy  to  provide  such  all  over  India.  The  ventilation  at  present  is  by  doors  and  windows,  which 
are  not  glazed,  and  the  space  for  beds  between  these  is  so  narrow  that  the  men  lie  exposed  to  thorough 
draughts  ;  the  men,  therefore,  both  in  barracks  and  hospital,  suffer  as  much  from  injudicious  ventilation  as 
from  want  of  ventilation.  Sometimes  the  men  sleep  in  the  verandahs  for  want  of  space  inside.  These 
draughts  are  especially  injurious  to  patients  suffering  from  chronic  dysentery  in  the  cold  months.  Tatties  are 
used  to  cool  the  air  during  the  hot  months.  At  Meerut  the  barracks  are  arranged  like  those  at  Cawnpore  ; 
they  were  frequently  complained  of  from  1851  to  1855  ;  some  improvements  have  been  made.  The  barracks 
at  Meerut  were  very  bad  and  deficient  ;  there  was  no  accommodation  for  the  married  soldiers,  who  were 
therefore  put  into  the  enclosed  verandahs.  By  great  good  fortune  there  was  no  epidemic  when  he  was  there. 
Considers  the  practice  which  prevails  in  India  of  placing  the  saddlery  in  the  same  room  in  which  the  men 
sleep  very  objectionable,  impeding  ventilation,  &c.  In  new  barracks  room  might  be  provided  for  the  saddlery 
at  the  end  of  the  dormitories.  The  infantry  at  Meerut  are  quartered  in  detached  masonry  huts,  with  about 
30  men  each  ;  these  are  favourable  to  ventilation  if  well  carried  out.  The  hospital  at  Meerut  was  very  badly 
lighted,  so  dark  that  operations  could  only  be  performed  after  carrying  the  patients  into  the  verandah,  where 
they  would  be  exposed  to  dust,  sun,  and  wind.  The  hospitals  generally  are  worse  than  the  barracks.  The 
thatched  roofs  are  cooler  than  tiles,  but  liable  to  fire  ;  never  tried  the  difference  with  a  thermometer  ;  they 
are  generally  single.  The  old  Lahore  barracks  were  bad  and  very  unhealthy  ;  the  new  buildings  are  very 
fine.  Umballa  has  the  best  barrack  after  the  new  one  at  Meanmeer.  The  infantry  barrack  not  so  good  ; 
it  is  a  good  barrack  on  a  bad  site.  Hears  that  the  health  of  the  place  has  latterly  been  much  improved 
by  sanitary  arrangements.  Served  at  Kirkee  \\  years.  The  barracks  are  old  and  bad,  only  eight  inches 
above  the  ground.  The  natural  drainage  of  the  site  is  favourable.  Soil  partly  black.  Kirkee  is  1,855  feet 
above  the  sea.  Throughout  India  there  is  great  want  of  proper  means  of  ablution  ;  men  usually  wash  in  the 
verandah  or  do  the  best  they  can  ;  they  can  very  rarely  bathe  ;  such  accommodation  ought  always  to  be  pro- 
vided. There  is  no  difficulty  in  obtaining  water  by  means  of  carriers,  either  with  bullocks  or  hand  labour. 
Pp.  53-60,  Q.  654-768.  In  Bombay  the  married  soldier  is  usually  better  provided  for  than  in  Bengal, 
where  there  is  often  no  separate  accommodation  ;  at  Kirkee  they  were  in  detached  huts.  A  matron  is 
provided  in  the  Bombay  hospitals  to  attend  the  women,  but  not  in  Bengal.    P.  62,  Q.  797-801. 

Lieutenant-Colonel  Gall — ,  states  that  the  barracks  at  Kirkee  are  about  30  years  old  ;  small,  without  ven- 
tilation ;  having  no  protection  from  the  monsoon.  Wind  and  rain  beat  in  during  the  wet  season.  It  is  very 
oppressive  during  the  hot  season.  Barracks  should  be  lofty  and  ventilated  in  a  proper  manner,  not  from  the  doors 
and  windows.  More  space  should  be  allowed  for  the  beds.  There  should  be  double  roofs  and  broad  verandahs, 
in  which  the  men  could  amuse  themselves  without  exposure  to  the  sun.  At  Lahore  the  new  barracks  were 
not  built  when  he  was  there  ;  troops  were  much  huddled  together  in  the  previous  temporary  ones.  Washing- 
houses  were  introduced  at  Meerut  in  1853.  Recommends  large  and  deep  swimming  baths,  for  which 
there  is  abundance  of  water.  The  men  bathe  in  the  river  at  Kirkee.  For  linen  there  is  a  washerman  in 
every  troop,  who  engages  his  own  servants,  and  is  responsible.  The  orderly  officer  reports  as  to  the  general 
cleanliness  of  the  barracks  to  the  commanding  officer,  besides  which  there  is  a  barrack  committee.  Any  works 
requiring  expense  would  be  reported  to  the  brigadier,  who  cannot  go  beyond  a  small  amount,  even  on  emer- 
gency ;  if  expensive  the  engineer  must  report  to  his  superior,  and  it  might  be  further  referred.  There  are 
printed  "  Station  Orders  "  furnished  to  the  officers.  Pp.  76,  77,  Q.  904-924.  The  bazaars  are  under  bazaar 
masters,  who  are  magistrates.  Much  liquor  is  clandestinely  sold  in  the  bazaars.  It  is  the  master's  duty 
to  prevent  this  among  the  soldiers,  and  any  delinquents  are  severely  punished.  Camp  followers  are  quar- 
tered at  a  little  distance  outside  the  lines,  under  the  supervision  of  the  commander.  The  quartermaster 
superintends  the  removal  of  surface  nuisances,  extending  to  the  camp  followers,  and  he  is  responsible  to  the 
commanding  officer.  Disorderly  women  may  be  turned  out  of  the  bazaar  or  sent  before  the  magistrate. 
Knows  of  no  observation  with  a  view  to  prevention  of  venereal  disease.  The  bazaar  master  is  always 
a  European.  The  bazaars  are  usually  in  pretty  good  order,  and  contrast  favourably  with  native  towns. 
There  is  difficulty  in  overcoming  offensive  habits  of  the  natives.  Pp.  76-78,  Q.  904-942.  Large  roomy 
barracks  should  always  be  provided,  10  feet  at  least  being  allowed  for  two  beds,  and  the  rooms  25  feet 
high.  It  would  be  economical  in  the  end.  The  same  rule  as  to  space  should  apply  to  hospitals  in  a  stronger 
degree.    Pp.  80,  81,  Q.  1013-1018. 

Capt.  J.  E.  T.  Nicolls — ,  states  that  the  buildings  are  all  of  one  story  ;  the  floors  raised  a  foot  or  so  from 
the  ground  by  brick  rubbish  ;  the  ordinary  materials  are  used  ;  they  have  single  roofs  ;  thinks  improvements 
in  details  may  be  made,  but  approves  generally  the  standard  plans  now  issued  by  the  Government.  The 
regulation  is  to  have  plunge  baths.    P.  83,  Q.  1081-1098. 

Dr.  McLellan — ,  describes  the  barracks  in  Bombay  as  usually  built  of  brick,  with  tile  roofs  single  ;  tem- 
porary buildings  are  of  wood,  with  thatched  or  cadgan  roofs.  Floors  are  generally  raised  from  one  to  four  feet 
solid  ;  but  it  would  be  better  if  they  were  on  arches  high  enough  to  be  used  as  places  of  amusement  or  work  ; 
1,200  cubic  feet  per  man  was  the  regulated  amount.  The  verandahs  are  from  7  to  12  feet  wide.  There  are 
ventilators  in  the  roof,  but  the  air  is  close  at  night.  Soldiers  will  shut  themselves  up.  On  the  whole, 
considers  the  barrack  accommodation  deficient.  Better  means  for  ablution  should  be  provided,  and  baths 
should  not  be  made  dark  and  uninviting  as  at  Poona.  Pp.  86,  87,  Q.  1169-1195  ;  p.  92,  Q.  1282.  1,800 
cubic  feet  space  is  allowed  in  hospitals.    Q.  1283. 

Capt.  W.  S.  Moorsom — ,  explained  an  improved  punkah,  for  providing  an  improved  current  of  air  throughout, 
the  width  of  a  large  room,  consisting  of  fans  of  wetted  canvass,  propelled  by  bullock  power  and  multiplying 
wheels.  The  temperature  would  be  regulated  at  pleasure  by  the  velocity  and  quantity  of  water  used.  One 
machine  driving  10  punkahs  by  a  single  bullock  will  suffice  for  a  building  containing  100  men,  but  by  increased 
power  barracks  for  1,000  or  10,000  might  be  thus  ventilated  by  one  machine.  Estimated  cost  of  machine  for 
100  men  68/.,  for  1,000  about  six  times  as  much.    Pp.  95-98,  Q.  1314-1348. 

Dr.  Colvin  Smith — ,  states  that  the  old  barracks  at  Secunderabad  were  badly  built,  on  low,  undrained 
ground,  full  of  holes.  The  barracks  at  St.  Thomas  Mount  are  badly  situated  under  a  hill,  where  there  was  no 
breeze,  very  close  and  confined.  The  new  barracks  at  Trimulgherry  are  the  finest  he  has  ever  seen.  P.  100, 
Q.  1392-1 397.  Ventilation  is  usually  from  the  top  ;  thinks  that  tatties  should  be  used  to  reduce  the  temperature  ; 
neither  punkahs  or  thermantidotes  were  used  in  the  barracks.  There  are  ample  means  of  ablution  (but  not 
baths)  provided,  of  which  the  men  do  not  sufficiently  avail  themselves.  The  arrangements  in  the  hospitals  are 
not  convenient  for  ablution  of  the  sick.   P.  100,  Q.  1406-1431.   Thinks  the  native  hospitals  very  good,  but  the 
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Barracks  ato  old  European  ones  deficient,  badly  ventilated,  and  air  at  night  very  impure  from  overcrowding ;  punkahs  are 
Hospitals,    used,  and  sometimes  tatties  ;  they  should  be  always. 

Major-General  Goodwtn — ,  describes  the  old  barracks  at  Cawnpore  and  Calcutta  as  very  bad  ;  they  were, 
consequently,  pulled  down.  At  Chinsurah  they  were  pretty  good,  but  not  sufficiently  raised ;  the  urinaries 
and  cook  rooms  badly  placed.  P.  107,  Q.  1654,  1663,  1674.  Refuse  and  impurities  are  daily  removed  by  hand 
labour  ;  condemns  the  system  of  urine  tubs  in  barracks  P.  108,  Q.  1681-1696.  Baths  are  not  always  provided. 
There  was  only  one  at  Fort  William.  There  were  none  on  the  plan  of  the  new  barracks  in  course  of  erection, 
1857.  Barracks  are  one  or  two  stories  high,  sometimes  three.  Brick  is  the  principal  material;  the  floors 
are  generally  limed  ;  had  recommended  the  use  of  iron  in  lieu  of  the  unseasoned  wood  which  alone  can  be  got 
in  India,  and  asphalte  for  floors,  which  had  been  tried  at  Fort  William  with  perfect  success.  The  increased 
durability  would  balance  the  original  increase  of  cost  in  20  years,  as  no  wood  there  lasts  more  than  eight 
years,  rendering  constant  repairs,  and  new  roofs  necessary.  The  light  iron  work  also  offers  great  facilities  for 
ventilation.  The  bricks  should  be  of  better  quality,  to  keep  out  moisture  ;  these  iron  roofs  were  double  ;  he 
recommended  double  iron  doors  also,  so  as  to  dispense  with  both  timber  and  grass,  both  of  which  are  so  liable  to 
take  fire.  The  absence  of  raised  arcaded  basements  is  a  great  fault.  Thinks  thermantidotes  should  be  used  ; 
punkahs  not  sufficient.  A  new  one  was  being  tried,  which  he  had  not  seen,  it  might  have  been  Capt.  Moorsom's. 
Thinks  the  cubical  space  allowed  has  been  800  or  1,000  feet.  Slight  repairs  are  done  on  the  request  of  the 
commanding  officer  ;  but  estimates  are  sent  to  Government  for  periodical  repairs.  They  are  usually  proceeded 
with  at  once.    P.  108,  Q.  1710-1788. 

Major-General  Cotton — ,  thinks  the  new  barracks  at  Jackatalla  arc  unnecessarily  high,  as  it  increases  the 
cost,  and  ventilation  could  be  contrived  without.    P.  125,  Q.  2025-2029. 

Mr.  Longmore — ,  states  that  the  barracks  in  Calcutta  are  raised  on  arched  basements,  which  somewhat 
diminishes  the  want  of  free  ventilation  in  the  fort.*  P.  131,  Q.  2158-2162.  The  barracks  at  Dinapore  are 
bad  ;  not  raised  as  they  should  be  off  the  ground.  New  temporary  barracks  have  recently  been  erected  ;  they 
are,  consequently,  also  on  the  ground,  in  parallel  lines,  and  constructed  of  bad  materials  ;  intended  to  last  five 
years,  but  will  probably  be  patched  up,  and  used  for  a  much  longer  period.  A  large  part  of  the  mortality  is 
owing  to  such  defects  in  barracks.  P.  132,  Q.  2181-2208.  Thinks  the  plan  of  daily  removing  excreta  the  best 
for  such  a  locality  as  Lower  Bengal.    Q.  2217-2221. 

Dr.  Maclean — ,  describes  the  old  barracks  at  Secunderabad  as  very  faulty  and  overcrowded  ;  1,200  men 
being  stowed  away  in  buildings  constructed  for  700.  The  new  Trimulgherry  barracks  have  not  yet  been  fairly 
tried,  having  so  many  quartered  in  them  that  the  verandahs  were  filled  with  beds.  P.  140,  Q.  2339-2346. 
Overcrowding  and  bad  ventilation  were  the  master  sins  of  the  old  system.  Q.  2352.  At  Secunderabad  there 
were  patcheries  for  married  men,  who  were  more  healthy  than  men  in  barracks  ;  thinks  the  system  of  building 
costly  barracks  an  unfortunate  one  ;  the  expense  is  so  great  that  the  requisite  space  is  grudged,  whilst  the 
men  would  be  much  better  in  small  detached  bungalows,  at  much  less  cost.  Epidemics  also  run  through 
barracks  ;  isolated  dwellings  are  far  superior.  Single  story  buildings,  placed  en  echelon,  containing  half  a 
company  each,  would  be  much  better  than  larger  barracks.    P.  142,  Q.  2373-2388. 

Dr.  McCosh — ,  states  that  the  troops  in  Burmah  were  quartered  in  temporary  wooden  barracks,  which  were 
tolerably  healthy.  P.  147,  Q.  2464,  2465.  Never  saw  any  built  of  masonry  in  that  country.  Q.  2482,  2483. 
(Suggests  that  barracks  should  be  constructed  of  common  earthen  conical  pots  about  nine  inches  long,  pervious 
to  air,  with  circular  roofs, — as  used  in  Syria, — at  half  the  ordinary  cost.  No  timber  would  be  required,  so  that 
they  would  be  fire  proof  and  ant  proof,  and  last  a  century  or  two.  P.  152,  Q.  2630-2634.  Ventilation  provided 
by  the  engineer  is  often  stopped  by  the  men,  which  is  the  chief  difficulty.  Over-crowding  is  not  common,  but 
sometimes  exists  under  force  of  circumstances.    P.  153,  Q.  2643-2646. 

Mr.  Julius  Jeffreys — ,  is  of  opinion  that  much  unheal  thiness  is  produced  by  the  barracks  being  too  near  the 
ground.  They  should  be  elevated  1 5  or  20  feet.  Suggests  a  plan  for  building  light  temporary  barracks  of  great 
strength,  formed  of  thin  wood  scantling  placed  edgeways,  and  thin  sheet  iron,  which  may  be  put  up  very 
rapidly.  All  the  parts,  though  rough,  and  readily  procurable  on  the  spot,  being  fitted  beforehand,  and  no 
scaffolding  required.  More  protective  from  either  cold  or  heat  than  brickwork,  and  proof  against  ordinary 
causes  of  fire.  Pp.  165-169,  Q.  2802-2830.  Suggests,  also,  a  method  of  cooling  the  air,  and  of  ventilation 
by  making  a  series  of  wells  under  the  floors  of  buildings,  dug  to  within  a  foot  of  the  water  level,  and  guarded 
from  the  admission  of  any  decaying  substances.  The  original  expense  would  not  exceed  one  year's  cost  of 
tatties.  External  air  also  may  be  pumped  into  the  wells  by  a  simple  means  described.  P.  177,  178,  Q.  2853- 
2859. 

Sir  John  Lawrence — ,  considers  the  modern  barrack  accommodation  in  Bengal  is  excellent,  twice  as  good 
as  formerly.  Thinks  there  is  no  ground  for  complaint  ;  but  that  they  are  too  large.  It  would  be  better  to 
build  rooms  to  contain  half  a  company  each,  as  the  men  would  be  more  comfortable  and  less  subject  to 
annoyance.  The  barracks  at  Sealkofe  are  unreasonably  good  and  extravagant  ;  they  are  higher  than  necessary. 
Those  at  Hyderabad  are  also  vere  fine.  In  Upper  India  it  is  not  necessary  to  raise  them  on  arches,  though 
requisite  in  damp  localities.  The  lower  rooms  might  be  used  as  libraries,  workshops,  and  dining  rooms,  and 
the  upper  to  sleep  in.  Lath  and  plaster  or  pots  of  earth  outside  flat  roofs  would  serve  the  purpose  of  double 
roofs.  The  officers  build  their  own  houses,  which  are  often  not  so  good  as  the  barracks  now  provided  for  the 
men.  It  would  not  much  increase  the  expense  to  have  smaller  buildings.  It  is  better  to  have  two  stories 
because  there  is  not  so  much  ground  occupied  and  to  be  defended  in  case  of  disturbance.  The  front  of  the 
infantry  barracks  at  Lahore  was  not  less  than  a  mile  long  ;  the  canteen  being  at  one  end,  which  causes  great 
fatigue  to  the  men.  The  building  should  be  concentrated  as  far  as  compatible  with  sanitary  precautions,  as 
at  Rawul  Pindi.  A  portion  of  each  cantonment  should  be  partly  fortified;  easily  defensible  in  case  of  attack. 
Thatched  roofs  should  be  avoided.  Pp.  189-191,  Q.  2902-2936  ;  p.  196,  Q.  3010-3012.  Approves  the 
plan  of  having  cottages  for  the  married  soldiers.  There  should  be  a  separate  hospital  for  women,  with  a 
European  matron.    P.  198,  Q.  3037,  3041. 

Colonel  Greathed — ,  states  that  the  new  barracks  are  very  good,  the  old  very  bad.  The  improvement  com- 
menced about  15  years  ago.  At  Poona,  Kurrachee,  and  Hyderabad  there  arc  excellent  barracks.  Thinks 
building  entirely  with  brick  is  a  disadvantage;  in  hot  weather  the  smell  caused  by  the  sulphurous  fumes  is  like 
that  of  a  brickfield,  and  the  brick  flooring  in  the  verandahs  is  excessively  hot.  Plastering  might  remedy  this, 
but  the  best  flooring  is  rammed  earth  washed  over  with  cow-dung  ;  it  keeps  away  vermin  better  than  anything 
else,  and  is  durable.  At  Deesa  the  barracks  were  bad,  and  those  at  Jullundur,  though  well  planned,  were  of 
bad  materials,  and  the  floors  were  damp.  There  is  plenty  of  air,  the  doors  being  always  open,  and  box  ventila- 
tors in  the  roof.  The  hospitals  are  universally  spacious  and  airy.  Urine  tubs  were  not  used  in  his  regiment  ; 
but  the  urinaries  outside,  necessarily  near  the  barracks,  were  very  offensive  at  all  times  ;  a  nuisance  which 


*  See  description  of  new  barracks  at  Fort  William,  Addendum  No.  2,  p.  136. 
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could  not  be  got  rid  of,  though  the  engineers  did  everything  they  could.     The  drainage  might  be  very  much  Barracks 

improved  in  this  respect.    The  latrines  were  good,  and  well  managed.    The  cleansing,  whitewashing,  and  Hospitals 

repairing  of  barracks  is  periodically  done  by  the  engineers ;  so  that  requisitions  have  seldom  to  be  made. 

There  is  never  any  difficulty  when  demands  are  feasible.    Plunge  baths  are  generally  provided,  which  are 

always  full  and  used  by  many  of  the  men.    Thinks  there  should  be  bathing  parades  for  all  the  men  twice  a 

week  (i.  e.  two  or  three  companies  daily),  by  general  order.    The  ablution  rooms  are  generally  imperfect,  and 

in  hospitals  especially  very  defective  ;  there  should  be  a  warm  bath  room  attached  to  each  hospital.    P.  199- 

202,  Q.  3085-3119.  The  greatest  advantage  attends  placing  the  married  men  in  separate  huts;  they  will  forego 

any  comfort  for  privacy  ;  when  families  are  together  the  children  and  mothers  squabble  ;  when  separate  they 

can  also  rear  poultry  and  so  on.    The  best  huts  are  at  Hyderabad.    In  the  Bengal  hospitals  separate  wards  for 

women,  with  European  matrons,  are  much  needed.    P.  209,  Q.  3315. 

Dr.  Bird — ,  considers  the  barrack  floors  at  Colaba,  in  1841-4,  were  not  sufficiently  elevated  ;  they  should 
be  on  arches,  water  might  be  found  within  three  feet  of  the  surface,  they  are  built  of  brick.  At  Kirkee,  Poona, 
and  Belgaum  half  burnt  bricks  and  lime  or  mud  and  stone  are  used,  and  the  buildings  form  three  sides  of  a 
square  ;  there  were  huts  of  stone  or  mud  for  the  married  men,  which  are  quite  as  healthy  and  more  convenient. 
All  barracks  should  consist  of  two  stories,  using  the  basement  for  kitchens,  &c,  and  ablution  rooms,  at  present 
very  insufficient,  both  in  barracks  and  hospitals  :  roofs  should  be  double.  Considers  mud  floors,  as  used  by  the 
natives,  objectionable  under  all  circumstances  ;  wood  should  be  used,  next  to  wood  brick.  The  ventilation 
and  light  are  obtained  from  Venetian  openings  in  the  roofs  or  doors  and  windows,  which  are  better  than 
artificial  ventilation.  The  provision  of  warm  baths  would  be  one  of  the  greatest  means  of  preserving  health. 
It  would  be  a  saving  in  the  end  were  all  low  country  barracks  reconstructed  on  these  principles.  P.  214- 
217,  Q.  2426-2511. 

Brig.-Gen.  Russell — ,  states  that  the  new  barracks  generally  in  Madras  are  admirable  ;  the  old  ones  were 
deficient.  The  sanitary  regulations  are  amply  sufficient  if  carried  out.  The  barracks  at  Moulmein,  built  in 
1826,  were  of  wood  thatched  with  leaves  ;  they  were  rather  too  full  on  landing  1,000  strong,  and  there  was  great 
want  of  accommodation  for  married  people.  There  was  a  plan  for  new  brick  barracks,  but  he  considers  Avood 
both  cooler  and  drier  ;  those  built  in  1826  were  standing  in  1857.  The  roofs  should  be  shingled  to  prevent  fire, 
and  to  bear  the  monsoon  hurricanes.  The  Fort  George  barracks  were  very  bad  in  1845-7.  An  open  drain 
passed  close  by  ;  being  within  the  fort  no  breeze  could  reach  them.  At  Secunderbad  the  barracks  were  built 
in  squares,  one  within  another,  and  there  was  no  ventilation  ;  but  after  raising  one  of  the  buildings,  in  1848, 
and  putting  on  a  Bengal  roof,  with  wire  gauze  ventilators,  no  serious  case  of  dysentery  occurred  among  the 
men  quartered  within  the  building,  the  air  of  which  was  quite  sweet  in  the  morning,  whilst  the  others  were 
very  offensive  ;  these  barracks  were  in  a  hollow  with  a  swamp  on  one  side  and  an  old  graveyard  the  other. 
At  Trichinopoly  the  temporary  thatched  mud  buildings  were  much  cooler"  than  the  bomb-proofs,  which  the 
men  could  neither  bear  by  day,  or  sleep  in  by  night.  Improvements  were  made  at  considerable  expense. 
Never  knew  the  Madras  Government  refuse  a  reasonable  request  for  the  benefit  of  the  troops.  The  Rangoon 
barracks  were  of  wood.  In  the  permanent  barracks  the  ventilation  is  often  bad,  and  any  apertures  within 
reach  are  apt  to  be  stopped  by  the  men  to  avoid  draughts.  Cleansing  and  whitewashing  is  properly  attended 
to,  and  the  floors  are  swept  four  times  a  day.  The  external  surface  cleansing  and  drainage  was  also  well  per- 
formed. Ample  provision  is  made,  and  requisitions  are  invariably  attended  to.  Urine  tubs  were  placed  in 
the  verandahs  at  night  but  removed  before  gun-fire.  The  married  people  were  sometimes  very  badly  accommo- 
dated. Prefers  huts  for  them  in  all  cases.  P.  226-228,  Q.  3689  and  3747.  Plunge  baths  and  ample  means 
of  ablution  were  being  provided  by  the  engineers  some  years  ago,  if  not  stopped  for  want  of  money.  P.  231, 
Q.  3856.  The  artillery  ban-acks  at  Secunderabad  ai-e  on  higher  ground  than  the  infantry,  and  were  never 
fully  occupied  ;  though  the  buildings  were  not  so  well  ventilated,  there  were  better  means  of  drainage,  better 
external  ventilation,  and  the  water  was  derived  from  a  different  source.    P.  233,  Q.  3885,  389  I. 

Colonel  G.  Campbell — ,  considers  the  barracks  in  Bengal  built  on  Sir  C.  Napier's  principle  quite  as  good  as 
those  in  England  ;  others  not  so  good.  There  is  not  sufficient  upper  ventilation  in  the  old  ones,  which  are 
very  close  at  night.  Urine  tubs  were  placed  outside  the  barrack  room.  The  buildings  arc  thoroughly 
cleansed  once  a  year,  and  the  walls  once  a  week.  There  are  delays  and  difficulties  in  getting  repairs,  from 
official  routine.  The  surface  drainage  is  well  attended  to.  The  mud  floors  are  dry  if  sound,  but  when  broken 
they  retain  and  absorb  the  wet.  There  were  baths  of  sufficient  means  of  ablution  in  the  new  barracks,  iron 
basins  with  plugs  being  used.  In  the  old  barracks  there  are  earthern  basins,  which  do  not  so  well  secure  the 
use  of  fresh  water  by  each  man.  Should  think  all  had  baths  by  this  time.  Always  had  a  bathing  tent 
on  the  march  fitted  up  with  large  tubs.  The  cleansing  of  the  bazaars  is  generally  well  attended  to.  Tho 
52nd  were  in  very  bad  temporary  barracks  at  Lucknow,  and  believes  those  in  which  they  are  now,  at  Jhansi, 
are  very  unfit.  At  Lucknow  they  were  put  into  the  king's  stables,  and  while  there  cholera  broke  out,  but 
only  in  that  building,  under  which  manure  was  afterwards  found  several  feet  deep.  This  was  an  accident, 
i.e.,  no  one  knew  it,  and  though  the  air  at  night  had  been  highly  offensive  the  men  had  not  complained. 
P.  239-244,  Q.  4011-4053.  The  accommodation  for  married  people  is  generally  comfortable.  Thinks 
separate  houses  to  contain  three  families  the  best  arrangement,  as  one  servant  might  do  for  them.  P.  246, 
Q.  4209-4210  and  4218. 

Colonel  Dukand — ,  thinks  that  the  Governments  of  India  of  late  years  have  none  of  them  failed  in  doing 
everything  that  was  possible  to  promote  the  comfort  of  the  soldier,  although  the  exigencies  of  the  service 
has  rendered  the  progress  slow  and  difficidt.  Lord  Ellenborough  paid  great  attention  to  hospitals,  as  well  as 
other  arrangements.    P.  283,  Q.  5091-5095. 

Sir  C.  Teevelyan — ,  had  much  improved  the  barracks  at  Fort  George,  Madras,  by  lowering  the  wall  of  the 
Fort  six  feet, — the  sea  breeze  being  thus  freely  admitted  throughout  the  Fort, — by  opening  doors,  and 
enlarging  windows.  The  beneficial  effect  was  instantaneous.  Verandahs  were  also  erected  for  each 
story,  and  a  large  cistern,  supplied  by  a  steam  pump,  was  erected  to  flush  out  the  drains  with  sea  water. 
The  barracks  in  the  Neilgherries  are  admirable  ;  but  those  at  Trichinopoly  might  be  improved  in  many 
ways.  A  new  wing  was  added  to  the  hospital  at  Fort  George,  including  rooms  for  officers  ;  the  drainage  and 
ventilation  of  which  had  also  been  set  right.  Ground  floors  are  coolest,  and  are  therefore  to  be  preferred, 
provided  there  be  no  malaria  from  the  soil.    P.  290,  Q.  5238-5277. 

Dr.  Sutherland — ,  considers  that  the  barrack-rooms  are  two  long,  and  contain  too  many  men.  Separate 
houses  for  20  or  25  men  should  be  the  limit,  placed  en  echelon.  Double  verandahs  impede  ventilation  ;  and 
not  more  than  two  rows  of  beds  should  ever  be  placed  between  the  opposite  doors  and  windows.  The  men  are 
often  exposed  to  draughts,  there  being  no  sufficient  ventilation  at  the  top.  Tho  cubic  space  is  often  too  small, 
and  where  it  appears  sufficient,  from  the  great  height,  the  superficial  area  is  too  confined.  The  buildings  are 
not  raised  above  the  ground  so  as  to  secure  perflation  of  air  underneath.  1'.  311,  Q.  5490-5493.  The 
hospitals  generally  have  similar  defects  to  the  barracks,  and  are  not  provided  with  means  for  bathing, 
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Jarracksand  which  some  of  the  barracks  have.    They  axe  attended  by  natives  ;  but  there  should  be  trained  regimental 
Hospitals.     or(ierlies.    The  native  hospitals  are  the  most  defective  in  everything.     P.  313,  Q.  5495.    The  cubic  space 
should  be  regulated  according  to  position.    For  India,  the  minimum  should  be  1,000  cubic  feet  per  man,  with 
80  square  feet  surface  ;  the  maximum  1,500  cubic  feet,  and  100  square  feet  area,  or  about  double  that 
allowed  at  home.    Hospitals  should  have  from  1,500  to  2,000  cubic  feet  per  bed.    P.  315,  Q.  5508,  5509. 

Sir  A.  Tulloch — ,  considers  the  cubical  space  per  man  in  barracks  in  India  should  not  be  less  than  800  feet, 
and  the  roofs  should  be  double.  P.  317,  Q.  5545-5548.  Men  would  be  more  healthy  and  comfortable  in  small 
buildings  for  10  men  each,  which  the  men  might  assist  to  erect  themselves,  than  in  enormous  barracks 
erected  at  a  cost  of  80/.  or  90/.  per  man.  In  the  West  Indies  the  68th  regiment  built  themselves  huts,  which 
lasted  seven  years,  for  30s.  a  hut.  In  India  the  cost  of  barracks  is  12Z.  per  man  annually.  P.  325,  Q.  5645- 
5650. 

Dr.  Motjat — ,  states  that  the  native  troops  usually  hut  themselves,  being  averse  to  barracks  from  caste 
prejudices  and  love  of  privacy.  Their  families  are  not  always  with  them.  The  huts  are  constructed  of  mud, 
with  grass  or  palm  leaf  roof.  They  would  not  tolerate  much  interference.  There  is  no  drainage  except 
ditches  around  the  huts,  and  the  lines  are  very  dirty.  Personally,  the  sepoys  are  clean,  but  otherwise  dirty 
in  their  habits.  P.  329,  Q.  5674-5702.  If  the  huts  were  properly  ventilated  and  raised  off  the  ground,  and 
subsoil  drainage  enforced,  their  health  and  condition  would  be  much  improved.  If  done,  when  in  course  of 
erection,  and  the  reason  explained  to  them,  there  would  be  no  objection  to  such  interference.  P.  331,  Q.  5727- 
5733.  There  was  one  barrack  at  Dorundah,  in  which  three  native  regiments  were  quartered  in  succession. 
There  was  no  great  objection  raised,  and  fair  average  health  was  maintained  by  the  men.  P.  334,  Q.  5801- 
5805. 

Dr.  Wallich — ,  describes  the  huts  of  the  native  troops  as  huddled  together  and  the  drainage  utterly  dis- 
regarded. They  are  often  surrounded  by  jungle  impeding  ventilation  and  are  built  of  bamboo  and  straw  with 
mud.  The  men  sleep  outside,  except  during  the  rains.  It  would  be  quite  possible  to  induce  them  to  live  in 
barracks,  which  would  be  more  healthy.    P.  334,  Q.  5812-5835. 

Serjeant-Major  Walker — ,  would  recommend  more  plunge  baths  at  the  stations.  There  is  nothing  the 
soldier  in  India  likes  so  much.  P.  343,  Q.  6028-6029.  Does  not  think  more  light  is  wanted  in  barrack 
rooms  at  night.  One  lamp  in  each  room  is  sufficient  for  duty.  P.  343,  Q.  6038-6040.  Barracks  are  often 
not  sufficiently  high  and  ventilated,  and  filthy  cesspools  emit  fearful  smells.  The  rooms  at  night  are  very 
bad.  The  closets  are  well  kept,  but  are  never  more  than  40  or  60  yards  from  the  barracks.  P.  346, 
Q.  6129-6132,  6137-6139.  There  are  means  of  washing.  The  barracks,  and  the  plains  generally  might  be 
much  more  healthy  if  drained.  Pools  of  water  often  lie  about  within  the  lines  for  days,  and  are  dried  by  the 
sun,  causing  fever.  Stone  slabs  would  make  the  best  floors.  The  cow  dung  smells,  and  is  not  liked  from 
being  dirty  and  long  damp  after  being  washed.    P.  346,  Q.  6146-6153. 

Dr.  Dempster — ,  describes  the  barracks  at  Umballa,  Meerut,  and  Loodiana  as  good,  others  are  very  bad  ; 
but  has  found  that  in  unhealthy  seasons  troops  in  the  worst  of  them  suffered  less  than  others  in  better 
buildings  at  the  same  stations,  simply  because  the  former  had  the  advantage  in  certain  local  conditions.  The 
married  men  object  to  have  their  families  near  the  unmarried  barrack  rooms  ;  therefore  separate  small 
buildings,  at  convenient  distances,  should  be  provided  for  the  married  men.  These  must  be  thatched  ;  no 
small  uothatched  building  is  habitable  by  Europeans  in  the  hot  season.  Personal  ablution  for  the  soldier  has 
been  altogether  neglected,  until  of  late  years  means  have  been  provided  at  some  of  the  stations.  At  Cawnpore, 
as  late  as  1856,  he  had  himself  caused  such  articles  as  soap,  towels,  and  pans  to  be  provided  in  an  outbuilding. 
Bathing  should  be  generally  adopted  ;  recommends  pouring  water  over  the  body  in  preference  to  the  plunge 
bath.  The  removal  of  surface  nuisances  has  been  attended  to  of  late  years,  but  the  habits  of  the  sepoy  still 
present  formidable  difficulties.  P.  464.  The  means  of  ventilation  are  by  the  punkahs  ordinarily  in  use,  pulled 
by  natives.  Also  tatties,  which  will  reduce  the  temperature  from  105°  to  76°  almost  instantaneously  ;  and  the 
thermandidote  invented  by  Dr.  Ranken.  These,  however,  should  be  properly  and  carefully  applied  at  the  top  of 
the  rooms  to  avoid  draughts,  on  the  plan  proposed  by  Capt.  Moorsom  for  revolving  barrack  punkahs.    P.  468. 

in.— IMPROVED  TENTS. 

Tent?  Mr.      Steavart — ,  suggests  that  hospital  tents  should  be  large  and  double-walled,  with  2\  feet  space 

1  between.   Privy  tents  should  be  provided  for  troops  on  march,  or  in  the  field.    P.  58,  Q.  728. 

Mr.  Julius  Jeffreys — ,  considers  that  it  would  be  highly  advantageous  to  dispense  with  the  very  numerous 
tent  Avails  in  an  encampment.  Suggests  a  method  of  forming  large  tent  rooms,  large  enough  for  a  regiment, 
to  be  raised  at  one  haul  by  bullocks,  uniting  comparatively  great  stability  with  most  perfect  ventilation,  and 
water  -tight.  Suggests  also  that  for  protection  from  the  sun  the  reflective  power  and  opacity  of  metal  should 
be  employed  by  covering  the  canvass  for  these  tents  with  bright  tin  bronze,  by  which  means  they  would  surpass 
many  substantial  buildings  in  their  resistance  of  solar  heat  (proved  by  careful  thermometrical  experiments). 
Such  tents  would  be  cheaper  than  those  now  in  use,  of  much  less  weight,  occupy  less  space,  and  be  greatly 
superior  in  all  sanitary  requirements.  They  may  be  put  up  as  single  tents,  or  any  size  required.  The 
bronzed  cloth  might  be  made  in  India.    Pp.  169-177,  Q.  2831-2852. 

Mr.  Hughes — ,  exhibited  the  model  of  a  corrugated  iron  tent  or  portable  building,  with  double  roof  and 
complete  ventilation,  capable  of  lodging  25  men,  which  may  be  erected  by  the  men  in  two  hours.  Cool,  fire- 
proof, strong,  durable,  and  easily  removed  or  repaired,  every  part  being  made  in  duplicate  of  uniform  size. 
The  weight  of  the  tent  is  seven  tons,  and  the  cost  under  200Z.  each.    P.  288,  Q.  5178-5237. 

IV.— SUPPLY  OF  WATER. 

Water  Sir  R.  Martin — ,  states  that  the  water  in  India  is  usually  supplied  by  tanks  and  from  rivers,  and  conveyed 

Supply.      j^y  hand  instead  of  pipes  ;  the  tanks  are  much  neglected.    P.  1,  Q.  14-18. 

Colonel  Swatman — ,  described  the  water  at  Agra  brackish.  Water  generally  in  India  requires  filtration, 
which  is  not  attended  to.    The  river  water  especially  contains  much  sediment.    P.  43,  Q.  367-374. 

Mr.  A.  Stewart — ,  states  that  much  water  is  drank  by  the  soldiers,  which  is  usually  good.  It  might  be 
filtered  with  advantage,  as  is  often  but  not  generally  done,  and  should  be  drawn  from  taps  instead  of  being 
dipped  out  of  the  cask,  which  stirs  up  the  sediment.    P.  61,  Q.  786-796. 

Capt.  J.E.  T.  Nicolls — ,  states  that  all  water  for  the  troops  in  the  plains  of  Upper  India  is  taken  from  wells, 
varying  from  20  to  70  feet  deep  ;  it  is  much  the  same  throughout,  and  the  best  that  can  be  obtained  ;  it  is 
always  filtered.  The  carriage  of  water  to  the  hill  stations  is  expensive.  Pp.  82,  83,  Q.  1071,  1099,  1103. 
Has  been  told  that  in  the  Himalayas  the  spring  water  is  apt  to  be  contaminated  by  poisonous  plants  ;  it  is 
there  collected  in  tanks.    P.  85,  Q.  1151-1153. 


TO  INQUIEE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


(Xi) 


Dr.  McLellan — ,  states  that  the  water  at  Bombay,  brought  from  Vehar,  is  abundant  and  good  ;  it  is  not  yet  water 
laid  on  to  the  houses,  but  the  tanks  are  regularly  cleansed.    P.  86,  Q.  1166-1168.  Supply. 

Dr.  Colvin  Smith — ,  describes  the  water,  which  he  examined  both  chemically  and  microscopically,  at   

Secunderabad  (native  lines)  as  bad,  producing  guinea  worm.  The  men  who  took  water  from  the  river  at 
Kurnool  seldom  suffered  from  guinea  worm.  Pp.  99,  100,  Q.  1386-1391.  Generally  the  water  is  good,  has 
known  bad  wells,  but  good  water  could  be  procured  at  all  the  stations  he  had  seen.  The  bad  water  might 
be  purified  by  filtration.    P.  103,  Q.  1538-1542. 

Major-General  Goodwyn — ,  states  that  the  Bengal  stations  are  mostly  supplied  from  wells  by  carriers  at 
Berhampore,  it  was  from  the  river;  there  is  no  storing.    P.  108,  Q.  1702-1711. 

Major-General  Cotton — ,  had  found  bad  water  in  one  spot  only  in  Southern  India.    P.  126,  Q.  2063,  2064. 

Mr.  Longmore — ,  states  that  the  well  water  within  Fort  William,  Calcutta,  is  bad,  and  the  barracks  are 
therefore  supplied  from  a  tank  at  some  distance  by  carriers,  who  require  watching,  to  see  that  they  really  go 
there,  instead  of  to  the  ditch  reservoirs.  The  men  drink  a  good  deal  of  water.  The  tank  is  supplied  by  rain 
water  and  a  certain  amount  of  percolation  from  the  impure  river.  There  was  no  bath  in  the  fort.  P.  131, 
Q.  2163-2171. 

Dr.  McCosh— ,  states  that  at  Landour  water  is  obliged  to  be  brought  from  a  descent  of  1,000  to  1,500  feet  ; 
but  water  is  always  to  be  found  from  1,000  to  1,200  feet  below  the  summit  of  a  ridge,  which  may  be  a  better 
site  for  a  station  than  the  top.    P.  150,  Q.  2563-2566. 

Dr.  Angus  Smith — ,  considers  it  Avould  be  unsafe  to  take  water  from  wells  without  chemical  analysis,  and 
that  a  professional  chemist  at  each  presidency  in  India  for  consultation  in  various  subjects  would  probably  be 
of  great  value.  Bad  water  would  cause  dysentery  or  ague  ;  it  might  be  easily  purified  by  filtration  through 
charcoal  and  sand  ;  alum  is  not  desirable.    Pp.  162-164,  Q.  2742-2767. 

Mr.  Julius  Jeffreys — ,  believes  the  upper  stations  in  Bengal  were  almost  entirely  supplied  from  wells, 
and  in  the  lower  country  from  tanks,  the  latter  being  often  full  of  organic  impurities.  Considers  that  wooden 
reservoirs  lined  with  thin  sheet  iron  might  readily  be  constructed  by  the  men  themselves  ;  so  that  by  the 
addition  of  a  syphon  and  filter  there  might  always  be  a  store  of  pure  water.  At  a  very  trifling  cost  the  men 
might  also  acidulate  the  water  and  make  it  brisk  with  carbonic  acid.    P.  165,  Q.  2794-2801. 

Sir  John  Lawrence — ,  states  that  the  natives  look  much  to  the  quality  of  the  water,  and  often  judge  better 
than  the  English.    P.  197,  Q.  3013-3016. 

Colonel  Greathed — ,  describes  the  water  at  Poona  as  abundant  and  good.  At  Kurrachee  and  Hyderabad 
the  water  which  percolates  from  the  Indus  is  dirty,  but  good.  It  is  commonly  filtered  through  three  jars  of 
charcoal  and  sand.    P.  202,  Q.  3133-3135. 

Dr.  Bird—,  states  that  Colaba  is  supplied  with  rain  water  stored  at  Salsette.  Poona  and  Kirkee  have  wells. 
Believes  it  produces  guinea  worm  in  the  hot  weather.  It  contains  much  organic  matter,  and  the  wells  are 
rendered  foul  by  constant  splashing  and  dipping.  Tanks  should  be  above  ground  and  discharge  into  open 
troughs.    Filtration  would  prevent  much  disease.    P.  214,  Q.  3433-3440. 

Colonel  Campbell — ,  states  that  the  well  water  generally  was  good  and  abundant.  It  was  rather  scarce  at 
Umballa,  and  bad  at  Lucknow,  a  number  of  elephants  having  been  buried  near  the  wells.  P.  241, 
Q.  4059-4063.  Had  recommended  that  in  the  hills  the  rain  water  should  be  caught  and  stored  in  tanks  to 
avoid  the  organic  impurities  with  which  it  must  become  impregnated  from  surface  nuisances  about  the 
stations,  thus  causing  diarrhoea,  &c.    P.  244,  Q.  4152-4156. 

Dr.  Lethe  by — ,  is  of  opinion  that  impure  water  is  even  a  more  powerful  source  of  disease  than  impure  air. 
In  1853-4  the  mortality  from  cholera  was  at  least  3 }s  times  greater  in  parts  of  Southwark  supplied  with 
water  impregnated  with  sewage  than  in  other  localities  of  the  same  district  supplied  with  different  water. 
Shallow  wells  will  be  charged  with  organic  matter,  especially  in  warm  climates.  Decomposing  vegetable 
matter  is  more  injurious  than  animal,  but  it  rarely  gives  warning  either  by  smell  or  taste.  Water  (like  other 
fluids)  comes  in  contact  with  those  internal  parts  of  the  body  which  are  affected  by  dysentery,  cholera,  diarrhoea, 
&c.  Water  may  be  easily  tested  for  organic  impurity  by  Condy's  fluid  (permanganate  of  potash),  which 
destroys  all  organic  matter  ;  also  by  nitrate  of  silver,  chloride  of  gold,  evaporation,  and  ignition.  The  presence 
of  living  animals  and  vegetables  in  stagnant  water,  tanks,  &c.  is  beneficial.  Organic  impurities  are  easily 
removed  by  filtration  through  a  ball  of  manufactured  charcoal  with  peroxide  of  iron,  connected  with  a  flexible 
syphon.  These  are  very  cheap,  and  may  bo  easily  used  by  an  army  on  the  march.  All  the  water  used  at 
military  stations  should  be  so  filtered ;  it  might  be  afterwards  stored  and  kept.  The  action  of  heat  is 
temporary  only.  The  quality  of  water  is  especially  important  in  epidemic  seasons.  The  utmost  care  should  be 
taken  in  the  selection  and  examination  of  the  water.  Water  highly  charged  with  organic  matter  (e.g.  the  well 
at  Secunderabad,  containing  111  grains  per  gallon)  is  capable  of  producing  much  disease.  Iron  pipes  should 
be  used  for  distribution.  For  bad  water  a  pinch  of  alum,  or,  better  still,  sulphuric  acid,  so  as  barely  to 
acidulate  it,  would  neutralize  the  modification  of  organic  matter.    Pp.  265-269,  Q.  4562-4689. 

Dr.  Thompson — ,  had  examined  the  various  wells  of  London,  and  found  them  much  contaminated  by  sewage 
impurities,  especially  at  the  loAver  levels.  Considers  the  water  generally  in  the  tanks  and  wells  of  India  very 
much  more  impure.  His  experience  of  them  has  been  quite  shocking.  The  tanks  are  unprotected,  and 
turbid  from  dust,  &c.  ;  persons  bathe  in  them  ;  surface  impurities  are  washed  into  them.  Had  found  great 
mortality,  during  cholera  epidemics,  to  arise  from  the  use  of  impure  water  in  London  (giving  examples  similar 
to  those  mentioned  by  Dr.  Letheby).  Would  consider  the  water  used  in  India  highly  dangerous  in  Mary- 
lebone,  and  would  expect  the  mortality  to  be  very  much  higher.  Had  no  cholera  onboard  his  ship  at  Canton, 
having  himself  carefully  selected  the  water.  Cholera  did  exist  in  other  ships.  Connected  occurrence  of 
cholera  at  Bombay  with  impure  tank  Avater.  The  best  process  for  determining  the  quantity  of  organic  matter 
is  to  distil  the  ammonia.  To  purify  the  water  it  should  be  filtered  and  boiled.  He  divides  Avater  into  three 
heads  : — 1.  From  pastoral  drainage  or  natural  springs,  Avhich  is  pure  ;  2.  Agricultural  drainage  or  rivers 
containing  surface  impurities  ;  3.  Well  drainage,  with  impurities  in  a  greater  degree.  With  regard  to 
geological  formation,  the  purest  water  is  obtained  from  the  Primary  rocks,  as  granite  and  mica,  and  clay  slate. 
Chalk  is  objectionable.  Sand  generally  supplies  pure  water.  Any  organic  matter  in  Avater  is  injurious  ; 
vegetable,  is  less ,  dangerous  than  animal  matter;  five  or  six  grains  per  gallon  Avould  be  dangerous.  Before 
giving  an  opinion  on  any  Avater,  a  delicate  analysis  both  as  to  quality  and  quantity  of  organic  matter  would 
be  requisite.  Rain  water  collected  on  flat  roofs  and  stored  in  iron  or  slate  tanks  Avould  undergo  no  change. 
All  the  elevated  grounds  would  supply  the  best  water.  Determining  the  quality  of  the  water  and  its  proper 
purification  are  matters  of  paramount  importance  to  the  troops.  Believes  that  from  the  absence  of  cool  water 
the  men  are  more  inclined  to  intemperance.  It  lias  been  proved  that  abstainers  have  an  advantage  of  19 
per  cent,  over  those  who  drink.  The  point  of  contact  between  pure  water  and  organic  matter,  as  in 
marshes,  is  most  injurious;  also  where  the  organic  matter  of  impure  water  comes  in  contact  with  the  sea 
water.    Pp.  270-276,  Q.  4708-4796. 
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Barracks  and  which  some  of  the  barracks  have.    They  are  attended  by  natives  ;  but  there  should  be  trained  regimental 
Hospitals.     or(jeriies.    The  native  hospitals  are  the  most  defective  in  everything.     P.  313,  Q.  5495.    The  cubic  space 
should  be  regulated  according  to  position.    For  India,  the  minimum  should  be  1,000  cubic  feet  per  man,  with 
80  square  feet  surface  ;  the  maximum  1,500  cubic  feet,  and  100  square  feet  area,  or  about  double  that 
allowed  at  home.    Hospitals  should  have  from  1,500  to  2,000  cubic  feet  per  bed.    P.  315,  Q.  5508,  5509. 

Sir  A.  Tulloch — ,  considers  the  cubical  space  per  man  in  barracks  in  India  should  not  be  less  than  800  feet, 
and  the  roofs  should  be  double.  P.  317,  Q.  5545-5548.  Men  would  be  more  healthy  and  comfortable  in  small 
buildings  for  10  men  each,  which  the  men  might  assist  to  erect  themselves,  than  in  enormous  barracks 
erected  at  a  cost  of  80/.  or  90/.  per  man.  In  the  West  Indies  the  68th  regiment  built  themselves  huts,  which 
lasted  seven  years,  for  30s.  a  hut.  In  India  the  cost  of  barracks  is  127.  per  man  annually.  P.  325,  Q.  5645- 
5650. 

Dr.  Motjat — ,  states  that  the  native  ti-oops  usually  hut  themselves,  being  averse  to  barracks  from  caste 
prejudices  and  love  of  privacy.  Their  families  are  not  always  with  them.  The  huts  are  constructed  of  mud, 
with  grass  or  palm  leaf  roof.  They  would  not  tolerate  much  interference.  There  is  no  drainage  except 
ditches  around  the  huts,  and  the  lines  are  very  dirty.  Personally,  the  sepoys  are  clean,  but  otherwise  dirty 
in  their  habits.  P.  329,  Q.  5674-5702.  If  the  huts  were  properly  ventilated  and  raised  off  the  ground,  and 
subsoil  drainage  enforced,  their  health  and  condition  would  be  much  improved.  If  done,  when  in  course  of 
erection,  and  the  reason  explained  to  them,  there  would  be  no  objection  to  such  interference.  P.  331,  Q.  5727- 
5733.  There  was  one  barrack  at  Dorundah,  in  which  three  native  regiments  were  quartered  in  succession. 
There  was  no  great  objection  raised,  and  fair  average  health  was  maintained  by  the  men.  P.  334,  Q.  5801- 
5805. 

Dr.  Wallich — ,  describes  the  huts  of  the  native  troops  as  huddled  together  and  the  drainage  utterly  dis- 
regarded. They  are  often  surrounded  by  jungle  impeding  ventilation  and  are  built  of  bamboo  and  straw  with 
mud.  The  men  sleep  outside,  except  during  the  rains.  It  would  be  quite  possible  to  induce  them  to  live  in 
barracks,  which  would  be  more  healthy.    P.  334,  Q.  5812-5835. 

Serjeant-Major  Walker — ,  would  recommend  more  plunge  baths  at  the  stations.  There  is  nothing  the 
soldier  in  India  likes  so  much.  P.  343,  Q.  6028-6029.  Does  not  think  more  light  is  wanted  in  barrack 
rooms  at  night.  One  lamp  in  each  room  is  sufficient  for  duty.  P.  343,  Q.  6038-6040.  Barracks  are  often 
not  sufficiently  high  and  ventilated,  and  filthy  cesspools  emit  fearful  smells.  The  rooms  at  night  are  very 
bad.  The  closets  are  well  kept,  but  are  never  more  than  40  or  60  yards  from  the  barracks.  P.  346, 
Q.  6129-6132,  6137-6139.  There  are  means  of  washing.  The  barracks,  and  the  plains  generally  might  be 
much  more  healthy  if  drained.  Pools  of  water  often  lie  about  within  the  lines  for  days,  and  are  dried  by  the 
sun,  causing  fever.  Stone  slabs  would  make  the  best  floors.  The  cow  dung  smells,  and  is  not  liked  from 
being  dirty  and  long  damp  after  being  washed.    P.  346,  Q.  6146-6153. 

Dr.  Dempster — ,  describes  the  barracks  at  Umballa,  Meerut,  and  Loodiana  as  good,  others  are  very  bad  ; 
but  has  found  that  in  unhealthy  seasons  troops  in  the  worst  of  them  suffered  less  than  others  in  better 
buildings  at  the  same  stations,  simply  because  the  former  had  the  advantage  in  certain  local  conditions.  The 
married-  men  object  to  have  their  families  near  the  unmarried  barrack  rooms  ;  therefore  separate  small 
buildings,  at  convenient  distances,  should  be  provided  for  the  married  men.  These  must  be  thatched  ;  no 
small  unthatched  building  is  habitable  by  Europeans  in  the  hot  season.  Personal  ablution  for  the  soldier  has 
been  altogether  neglected,  until  of  late  years  means  have  been  provided  at  some  of  the  stations.  At  Cawnpore, 
as  late  as  1856,  he  had  himself  caused  such  articles  as  soap,  towels,  and  pans  to  be  provided  in  an  outbuilding. 
Bathing  should  be  generally  adopted  ;  recommends  pouring  water  over  the  body  in  preference  to  the  plunge 
bath.  The  removal  of  surface  nuisances  has  been  attended  to  of  late  years,  but  the  habits  of  the  sepoy  still 
present  formidable  difficulties.  P.  464.  The  means  of  ventilation  are  by  the  punkahs  ordinarily  in  use,  pulled 
by  natives.  Also  tatties,  which  will  reduce  the  temperature  from  105°  to  76°  almost  instantaneously  ;  and  the 
thermandidote  invented  by  Dr.  Ranken.  These,  however,  should  be  properly  and  carefully  applied  at  the  top  of 
the  rooms  to  avoid  draughts,  on  the  plan  proposed  by  Capt.  Moorsom  for  revolving  barrack  punkahs.    P.  468. 

III.— IMPROVED  TENTS. 

Tent?.  Mr.  A.  Stewart — ,  suggests  that  hospital  tents  should  be  large  and  double-walled,  with  2\  feet  space 
 l*       between.   Privy  tents  should  be  provided  for  troops  on  march,  or  in  the  field.    P.  58,  Q.  728. 

Mr.  Julius  Jepprets — ,  considers  that  it  would  be  highly  advantageous  to  dispense  with  the  very  numerous 
tent  walls  in  an  encampment.  Suggests  a  method  of  forming  large  tent  rooms,  large  enough  for  a  regiment, 
to  be  raised  at  one  haul  by  bullocks,  uniting  comparatively  great  stability  with  most  perfect  ventilation,  and 
water-tight.  Suggests  also  that  for  protection  from  the  sun  the  reflective  power  and  opacity  of  metal  should 
be  employed  by  covering  the  canvass  for  these  tents  with  bright  tin  bronze,  by  which  means  they  would  surpass 
many  substantial  buildings  in  their  resistance  of  solar  heat  (proved  by  careful  thermometrical  experiments). 
Such  tents  would  be  cheaper  than  those  now  in  use,  of  much  less  weight,  occupy  less  space,  and  be  greatly 
superior  in  all  sanitary  requirements.  They  may  be  put  up  as  single  tents,  or  any  size  required.  The 
bronzed  cloth  might  be  made  in  India.    Pp.  169-177,  Q.  2831-2852. 

Mr.  Hughes — ,  exhibited  the  model  of  a  corrugated  iron  tent  or  portable  building,  with  double  roof  and 
complete  ventilation,  capable  of  lodging  25  men,  which  may  be  erected  by  the  men  in  two  hours.  Cool,  fire- 
proof, strong,  durable,  and  easily  removed  or  repaired,  every  part  being  made  in  duplicate  of  uniform  size. 
The  weight  of  the  tent  is  seven  tons,  and  the  cost  under  200Z.  each.    P.  288,  Q.  5178-5237. 

IV. — SUPPLY  OF  WATER. 

Water  Sir  R.  Martin — ,  states  that  the  water  in  India  is  usually  supplied  by  tanks  and  from  rivers,  and  conveyed 

Supply.      \^  iian(j  instead  of  pipes  ;  the  tanks  are  much  neglected.    P.  1,  Q.  14-18. 

Colonel  Swatman — ,  described  the  water  at  Agra  brackish.  Water  generally  in  India  requires  filtration, 
which  is  not  attended  to.    The  river  water  especially  contains  much  sediment.    P.  43,  Q.  367-374. 

Mr.  A.  Stewart — ,  states  that  much  water  is  drank  by  the  soldiers,  which  is  usually  good.  It  might  be 
filtered  with  advantage,  as  is  often  but  not  generally  done,  and  should  be  drawn  from  taps  instead  of  being 
dipped  out  of  the  cask,  which  stirs  up  the  sediment.    P.  61,  Q.  786-796. 

Capt.  J.E.  T.  Nicolls — ,  states  that  all  water  for  the  troops  in  the  plains  of  Upper  India  is  taken  from  wells, 
varying  from  20  to  70  feet  deep  ;  it  is  much  the  same  throughout,  and  the  best  that  can  be  obtained  ;  it  is 
always  filtered.  The  carriage  of  water  to  the  hill  stations  is  expensive.  Pp.  82,  83,  Q.  1071,  1099,  1103. 
Has  been  told  that  in  the  Himalayas  the  spring  water  is  apt  to  be  contaminated  by  poisonous  plants  ;  it  is 
there  collected  in  tanks.    P.  85,  Q.  1151-1153. 
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Dr.  McLellan — ,  states  that  the  water  at  Bombay,  brought  from  Vehar,  is  abundant  and  good  ;  it  is  not  yet  Water 
laid  on  to  the  houses,  but  the  tanks  are  regularly  cleansed.    P.  86,  Q.  1166-1168.  Supply. 

Dr.  Colvin  Smith — ,  describes  the  water,  which  lie  examined  both  chemically  and  microscopically,  at   

Secunderabad  (native  lines)  as  bad,  producing  guinea  worm.  The  men  who  took  water  from  the  river  at 
Kurnool  seldom  suffered  from  guinea  worm.  Pp.  99,  100,  Q.  1386-1391.  Generally  the  water  is  good,  has 
known  bad  wells,  but  good  water  could  be  procured  at  all  the  stations  he  had  seen.  The  bad  water  might 
be  purified  by  filtration.    P.  103,  Q.  1538-1542. 

Major-General  Goodavyn — ,  states  that  the  Bengal  stations  are  mostly  supplied  from  wells  by  carriers  at 
Berhainpore,  it  was  from  the  river;  there  is  no  storing.    P.  108,  Q.  1702-1711. 

Major-General  Cotton — ,  had  found  bad  water  in  one  spot  only  in  Southern  India.    P.  126,  Q.  2063,  2064. 

Mr.  Longmore — ,  states  that  the  well  water  Avithin  Fort  William,  Calcutta,  is  bad,  and  the  barracks  are 
therefore  supplied  from  a  tank  at  some  distance  by  carriers,  who  require  watching,  to  see  that  they  really  go 
there,  instead  of  to  the  ditch  reservoirs.  The  men  drink  a  good  deal  of  water.  The  tank  is  supplied  by  rain 
water  and  a  certain  amount  of  percolation  from  the  impure  river.  There  was  no  bath  in  the  fort.  P.  131, 
Q.  2163-2171. 

Dr.  McCosh — ,  states  that  at  Landour  water  is  obliged  to  be  brought  from  a  descent  of  1,000  to  1,500  feet ; 
but  water  is  always  to  be  found  from  1,000  to  1,200  feet  below  the  summit  of  a  ridge,  which  may  be  a  better 
site  for  a  station  than  the  top.    P.  150,  Q.  2563-2566. 

Dr.  Angus  Smith — ,  considers  it  would  be  unsafe  to  take  water  from  wells  without  chemical  analysis,  and 
that  a  professional  chemist  at  each  presidency  in  India  for  consultation  in  various  subjects  would  probably  be 
of  great  value.  Bad  water  would  cause  dysentery  or  ague  ;  it  might  be  easily  purified  by  filtration  through 
charcoal  and  sand  ;  alum  is  not  desirable.    Pp.  162-164,  Q.  2742-2767. 

Mr.  Julius  Jeffreys — ,  believes  the  upper  stations  in  Bengal  were  almost  entirely  supplied  from  wells, 
and  in  the  lower  country  from  tanks,  the  latter  being  often  full  of  organic  impurities.  Considers  that  wooden 
reservoirs  lined  with  thin  sheet  iron  might  readily  be  constructed  by  the  men  themselves  ;  so  that  by  the 
addition  of  a  syphon  and  filter  there  might  always  be  a  store  of  pure  water.  At  a  very  trifling  cost  the  men 
might  also  acidulate  the  water  and  make  it  brisk  with  carbonic  acid.    P.  165,  Q.  2794-2801. 

Sir  John  Lawrence — ,  states  that  the  natives  look  much  to  the  quality  of  the  water,  and  often  judge  better 
than  the  English.    P.  197,  Q.  3013-3016. 

Colonel  Greathed — ,  describes  the  water  at  Poona  as  abundant  and  good.  At  Kurrachee  and  Hyderabad 
the  water  which  percolates  from  the  Indus  is  dirty,  but  good.  It  is  commonly  filtered  through  three  jars  of 
charcoal  and  sand.    P.  202,  Q.  3133-3135. 

Dr.  Bird—,  states  that  Colaba  is  supplied  with  rain  water  stored  at  Salsette.  Poona  and  Kirkee  have  wells. 
Believes  it  produces  guinea  worm  in  the  hot  weather.  It  contains  much  organic  matter,  and  the  wells  are 
rendered  foul  by  constant  splashing  and  dipping.  Tanks  should  be  above  ground  and  discharge  into  open 
troughs.    Filtration  would  prevent  much  disease.    P.  214,  Q.  3433-3440. 

Colonel  Campbell — ,  states  that  the  well  water  generally  was  good  and  abundant.  It  was  rather  scarce  at 
Umballa,  and  bad  at  Lucknow,  a  number  of  elephants  having  been  buried  near  the  wells.  P.  241, 
Q.  4059-4063.  Had  recommended  that  in  the  hills  the  rain  water  should  be  caught  and  stored  in  tanks  to 
avoid  the  organic  impurities  with  which  it  must  become  impregnated  from  surface  nuisances  about  the 
stations,  thus  causing  diarrhoea,  &c.    P.  244,  Q.  4152-4156. 

Dr.  Letheby — ,  is  of  opinion  that  impure  water  is  even  a  more  powerful  source  of  disease  than  impure  air. 
In  1853-4  the  mortality  from  cholera  was  at  least  3-^-  times  greater  in  parts  of  Southwark  supplied  with 
water  impregnated  with  sewage  than  in  other  localities  of  the  same  district  supplied  with  different  water. 
Shallow  wells  will  be  charged  with  organic  matter,  especially  in  warm  climates.  Decomposing  vegetable 
matter  is  more  injurious  than  animal,  but  it  rarely  gives  warning  either  by  smell  or  taste.  Water  (like  other 
fluids)  comes  in  contact  with  those  internal  parts  of  the  body  which  are  affected  by  dysentery,  cholera,  diarrhoea, 
&c.  Water  may  be  easily  tested  for  organic  impurity  by  Condy's  fluid  (permanganate  of  potash),  which 
destroys  all  organic  matter  ;  also  by  nitrate  of  silver,  chloride  of  gold,  evaporation,  and  ignition.  The  presence 
of  living  animals  and  vegetables  in  stagnant  water,  tanks,  &c.  is  beneficial.  Organic  impurities  are  easily 
removed  by  filtration  through  a  ball  of  manufactured  charcoal  with  peroxide  of  iron,  connected  with  a  flexible 
syphon.  These  are  very  cheap,  and  may  be  easily  used  by  an  army  on  the  march.  All  the  water  used  at 
military  stations  should  be  so  filtered ;  it  might  be  afterwards  stored  and  kept.  The  action  of  heat  is 
temporary  only.  The  quality  of  water  is  especially  important  in  epidemic  seasons.  The  utmost  care  should  be 
taken  in  the  selection  and  examination  of  the  water.  Water  highly  charged  with  organic  matter  (e.g.  the  well 
at  Secunderabad,  containing  111  grains  per  gallon)  is  capable  of  producing  much  disease.  Iron  pipes  should 
be  used  for  distribution.  For  bad  water  a  pinch  of  alum,  or,  better  still,  sulphuric  acid,  so  as  barely  to 
acidulate  it,  would  neutralize  the  morbification  of  organic  matter.    Pp.  265-269,  Q.  4562-4689. 

Dr.  Thompson — ,  had  examined  the  various  wells  of  London,  and  found  them  much  contaminated  by  sewage 
impurities,  especially  at  the  lower  levels.  Considers  the  water  generally  in  the  tanks  and  wells  of  India  very 
much  more  impure.  His  experience  of  them  has  been  quite  shocking.  The  tanks  are  unprotected,  and 
turbid  from  dust,  &c.  ;  persons  bathe  in  them  ;  surface  impurities  are  washed  into  them.  Had  found  gi-eat 
mortality,  during  cholera  epidemics,  to  arise  from  the  use  of  impure  water  in  London  (giving  examples  similar 
to  those  mentioned  by  Dr.  Letheby).  Would  consider  the  water  used  in  India  highly  dangerous  in  Mary- 
lebone,  and  would  expect  the  mortality  to  be  very  much  higher.  Had  no  cholera  on  board  his  ship  at  Canton, 
having  himself  carefully  selected  the  water.  Cholera  did  exist  in  other  ships.  Connected  occurrence  of 
cholera  at  Bombay  with  impure  tank  water.  The  best  process  for  determining  the  quantity  of  organic  matter 
is  to  distil  the  ammonia.  To  purify  the  water  it  should  be  filtered  and  boiled.  He  divides  water  into  three 
heads  : — 1.  From  pastoral  drainage  or  natural  springs,  which  is  pure  ;  2.  Agricultural  drainage  or  rivers 
containing  surface  impurities  ;  3.  Well  drainage,  with  impurities  in  a  greater  degree.  With  regard  to 
geological  formation,  the  purest  water  is  obtained  from  the  Primary  rocks,  as  granite  and  mica,  and  clay  slate. 
Chalk  is  objectionable.  Sand  generally  supplies  pure  water.  Any  organic  matter  in  Avater  is  injurious  ; 
vegetable,  is  less  dangerous  than  animal  matter ;  five  or  six  grains  per  gallon  Avould  be  dangerous.  Before 
giving  an  opinion  on  any  water,  a  delicate  analysis  both  as  to  quality  and  quantity  of  organic  matter  would 
be  requisite.  Rain  water  collected  on  flat  roofs  and  stored  in  iron  or  slate  tanks  would  undergo  no  change. 
All  the  elevated  grounds  would  supply  the  best  water.  Determining  the  quality  of  the  water  and  its  proper 
purification  are  matters  of  paramount  importance  to  the  troops.  Believes  that  from  the  absence  of  cool  water 
lli''  men  are  more  inclined  to  intemperance.  It  lins  been  proved  that  abstainers  have  an  advantage  of  19 
per  cent,  over  those  who  drink.  The  point  of  contact  between  pure  water  and  organic  matter,  as  in 
marshes,  is  most  injurious;  also  where  the  organic  matter  of  impure  water  comes  in  contact  with  the  sen 
water.    Pp.  270-276,  Q.  4708-4796. 
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Water  Dr.  A.  H.  Hassall — ,  considers  that  the  wells  in  India  would  probably  contain  a  quantity  of  organic  matter 

Supply.  by  percolation.  Water  may  be  contaminated  by  cesspools  at  100  yards  or  more.  Water  from  mountain  land 
and  rain  water  would  be  tolerably  pure.  Wells  should  be  covered  and  the  water  filtered  ;  but  filters  require 
renewal,  neither  do  they  in  many  cases  remove  all  impurity.  Frequently  water  which  is  very  palatable  is 
impure.  Diseases  might  be  propagated  by  impure  water,  and  it  would  be  dangerous  to  place  a  regiment 
where  another  had  been  previously  suffering  from  cholera  with  the  same  water  supply.  A  practical  chemist 
only  can  determine  the  amount  of  organic  matter  in  water,  though  a  tolerably  exact  opinion  may  be  formed 
by  any  medical  man,  both  by  analysis  and  with  the  microscojie.    Pp.  276-278,  Q.  4897-4950. 

Sir  C.  Trevelyan — ,  states  that  the  water  supply  of  Madras  is  very  deficient,  there  being  no  means  of 
flushing  the  drains.  The  water  is  chiefly  derived  from  wells  near  the  surface,  which  are  partially  conta- 
minated by  the  drains.    P.  294,  Q.  5303-5318. 

Dr.  Hugh  Falconer — ,  does  not  consider  stagnant  water  necessarily  bad.  If  there  be  sufficient  vegetable 
and  animal  life  in  the  water,  it  will  be  maintained  in  a  sound  state.  The  water  at  Calcutta  is  generally  good, 
i.e.,  in  the  ponds,  which  are  covered  with  vegetation,  from  which  alone  the  natives  will  drink.  These  are  quite 
free  from  the  drainage  of  the  country  near  them.  P.  306,  Q.  5399-5405.  Would  prefer  water  having  a 
fair  balance  of  vegetable  and  animal  life  in  it  to  rain  water,  though  the  latter  carefully  stored  would  be  good. 
The  tanks  from  which  the  troops  generally  are  supplied  do  not  contain  living  animal  or  vegetable  matter, 
and  the  water  is,  therefore,  not  so  good.    They  are  too  deep.    P.  309,  Q.  5459-5468. 

Dr.  Sutherland — ,  from  an  examination  of  returns  from  India,  is  of  opinion  that  the  state  of  the  water 
supply,  both  for  domestic  use  and  for  drainage,  is  one  of  the  cardinal  defects  in  India,  and  a  predisposing  cause 
of  diseases,  especially  of  the  zymotic  class.    P.  311,  Q.  5490,  5521-5525. 

Dr.  Mouat — ,  states  that  the  native  lines  are  usually  supplied  from  tanks  of  rain  and  drainage  water,  and 
springs,  one  of  which  is  set  apart  for  bathing,  and  generally  one  large  drinking  tank  is  kept  purer  than  the 
rest  ;  they  are  often  muddy  after  rain.  In  Calcutta,  they  are  filled  from  the  river.  The  natives  attach  im- 
portance to  pure  water,  and  ascribe  diseases  to  bad  water.  Cholera  would  be  produced  in  marshy  districts 
and  by  water  from  tidal  rivers.  The  men  would  not  permanently  object  to  iron  pipes  for  conveying  water, 
if  proper  management  be  observed  in  their  introduction.  Has  no  doubt  disease  is  occasioned  by  bad  water 
and  bad  conservancy.  P.  330,  Q.  5703-5721.  The  natives  do  not  use  latrines,  and  the  excreta?,  therefore, 
after  rain  get  washed  into  the  tanks  by  percolation  through  the  soil.  The  Europeans  get  the  same  water, 
though  there  be  no  communication  between  the  lines.    P.  333,  5782—5789. 

Dr.  Wallich — ,  states  that  the  water  at  Berhampore  is  charged  with  organic  matter,  which  is  washed  into 
the  tanks  during  the  rains.  Would  recommend  the  storing  of  rain  water  in  iron  tanks.  Considers  the 
minute  particles  of  animal  and  vegetable  matter  produce  fevers,  dysentery,  and  cholera.  Considers  the 
vegetable  scum  and  film  injurious  when  passing  into  a  state  of  decay.  The  natives  have  no  idea  of  sanitary 
precautions  and  are  filthy  in  their  habits,  polluting  the  water.  Filtration  would  be  difficult  on  a  large 
scale  and  more  expensive  than  storage.  Continued  boiling  would  be  the  greatest  safeguard,  but  these 
organisms  will  stand  an  immense  amount  of  heat  and  are  apt  to  grow  again.    P.  335,  Q.  5836—5860. 

Serjeant-Major  Walker — ,  describes  the  water  at  Calcutta  as  dangerous  and  not  fit  for  use  ;  is  certain 
numbers  of  men  are  killed  by  it.    It  is  generally  good  at  other  stations.    P.  346,  Q.  6133-6136. 

Mr.  Julius  Jeffreys — ,  recommends  the  filtration  of  water  after  boiling,  upon  a  simple  plan,  described  by 
him.  P.  494.  He  also  submits  a  method  of  rendering  vapid  water  grateful  and  refreshing  by  means  of 
gas  generated  from  acid  and  lime  ;  also  by  charcoal  and  limestone,  where  acid  cannot  be  easily  obtained  P.  494. 

Dr.  Eatwell — ,  doubts  fever  being  produced  by  bad  water,  which,  however,  would  cause  cholera,  &c. 
Suggests  chemical  examination  of  the  waters  of  those  districts  where  fevers  prevail.    P.  481. 


V.— COMMISSARIAT  ARRANGEMENTS. 

Commissariat      Sir  R.  Martin — ,  considers  the  ration  to  be  satisfactory  as  supplied  by  the  commissariat.    Spirits  are 
Arrange-     allowed,  and  it  is  difficult  to  enforce  restrictions  on  their  use  in  the  bazaars.  Malt  liquor  would  be  preferable, 
ments.       anc|  -t  jiag  keen  brewed  at  some  of  the  hill  stations  with  tolerable  success.    Tea,  coffee,  and  cocoa  are  issued. 
P.  3,  Q.  55-70.    Spirits  are  always  prejudicial,  except,  perhaps,  on  full  march,  after  eating.    Pp.  17,  274.* 

Colonel  Swatman — ,  thought  the  ration  very  good,  but  more  meat  than  a  pound  a  day  was  desirable  for 
growing  youths.  Beer  and  spirits  are  sold  at  the  canteen  under  regulation.  They  are  not  allowed  to  be  sold 
in  the  bazaars,  but  this  is  evaded  ;  and  it  would  be  undesirable  to  prevent  the  sale  of  spirits  at  the  canteen,  as 
the  men  would  resort  to  the  bazaars.  Licences  are  granted  to  natives,  which  should  not  be  done.  Beer 
brewed  in  India  will  not  keep.  The  habits  of  the  soldier  as  to  temperance  are  somewhat  improved.  P.  44, 
Q.  422-467. 

Mr.  A  Stewart — ,  thinks  the  ration  is  very  good.  The  soldiers  generally  drink  arrack  with  water  and  malt 
liquor.  P.  61,  Q.  784  and  793.  The  sale  of  spirits  should  be  discouraged,  but  not  forbidden  in  cantonments  ; 
there  are  times  when  spirits  are  desirable.  Besides,  if  the  men  were  not  allowed  to  purchase  them,  and  became 
discontented,  smuggling  of  inferior  spirits  would  be  the  consequence.  An  increased  use  of  malt  liquor  in  lieu 
of  spirits  was  attended  with  very  marked  beneficial  results  at  Meerut  in  1851-5.  It  would  be  advantageous 
to  watch  the  men  by  the  corporals,  to  observe  their  general  habits,  especially  during  epidemics.  Pp.  61,  62, 
Q.  802-806. 

Dr.  Rennie — a  considers  that  food,  both  as  regards  quality  and  quantity,  should  be  adapted  to  climate,  just 
as  clothing  should  be  so  adapted.  As  oxygen  is  the  essential  element  of  life,  the  quantity  of  which  varies 
according  to  climate,  the  quantity  of  food  required  must  vary  also.  From  30  to  35  ounces  is  sufficient  for 
labouring  men  in  England,  but  soldiers  in  England  get  48  ounces,  hence  they  have  much  disordered  digestion, 
though  the  mean  temperature  is  50°.  In  India,  however,  with  the  thermometer  at  87°  in  the  shade,  the  soldier 
gets  52  ounces;  and  much  of  what  is  called  tropical  disease  is  owing  to  this  over-feeding.  This  state  of  things 
is  aggravated  by  the  use  of  spirits  and  tobacco.  Considers  that  the  lungs  are  impaired  in  this  manner 
by  a  species  of  hypertrophy  resulting  from  excessive  nutrition.  Recommends  that  the  quantity  of  animal  food 
be  reduced,  and  all  fat  oily  substances  avoided.  Bread  and  vegetables  should  form  the  staple,  with  a  moderate 
allowance  of  fresh  meat ;  ventdation  should  be  carefully  enforced.  Smoking  should  be  relinquished  as  a  con- 
dition of  entering  the  army.    Considers  the  use  of  alcohol  a  common  cause  of  sunstroke,  which  is  also  induced 


*  See  p.  32,  "  Fourth,"  &c. 
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by  the  use  of  tight  belts  obstructing  the  action  of  the  viscera.*  Thinks  all  weight  should  be  sustained  from  Commissariat 
the  shoulders.    Addendum,  No.  2,  pp.  72-76.  Arrange- 

Lieut.-Colonel  Gall — ,  considers  the  soldier's  ration  ample,  embracing  meat,  bread,  vegetables,  sugar,  ments. 
tea,  rice,  salt,  and  firewood,  issued  at  about  5d.  a  day.  Latterly  even  a  pound  and  half  of  meat  was  allowed,  " 
more  than  the  men  could  consume;  they  can  exchange  with  the  cook.  The  usual  beverages  are  spirits, 
porter,  and  arrack.  The  spirits  are  sold  with  water  at  the  canteen  ;  the  men  are  not  allowed  to  drink  it 
elsewhere.  Thinks  if  the  spirit  rations  were  discontinued  the  men  would  clandestinely  procure  the  cheap 
spirit  of  the  country,  on  which  a  man  may  get  drunk  for  a  halfpenny.  Occasionally  at  present  the  men 
exceed  a  little  after  receiving  money.  The  usual  issue  is  one  quart  of  porter  and  one  dram  ;  the  latter 
may  be  exchanged.  Porter  is  cheapened  to  encourage  its  use  in  lieu  of  spirits.  The  habits  of  the  soldier 
have  improved,  and  they  are  consequently  more  healthy.  There  is  less  mortality  and  invaliding.  P.  78, 
Q.  943-961. 

Dr.  McLennan — ,  considers  the  cooking  arrangements  in  the  Bombay  barracks  very  deficient ;  the  rooms  are 
small,  inconvenient,  and  without  chimneys.  The  ration  is  good  and  sufficient.  It  would  be  the  fault  of  the 
regimental  authorities  if  bad  provisions  were  taken.  Thinks  it  very  important  that  the  use  of  spirits  should 
be  altogether  disallowed  ;  and  that  beer  is  also  injurious,  though  producing  a  different  class  of  disease.  The 
canteen  should  be  supplied  with  ice,  soda-water,  &c.  Intemperance,  though  not  always  traceable,  much 
increases  the  difficulty  of  treating  other  diseases,  so  that  the  number  injured  by  it  cannot  be  calculated. 
Nevertheless,  during  ten  years,  1846-56,  one-tenth  of  the  cases  in  the  European  General  Hospital,  Bombay, 
were  from  delirium  tremens  and  ebrietas — a  larger  number  than  from  any  other  disease,  fever  excepted  ;  whereas 
there  were  more  deaths  from  alcohol  than  either  fever,  hepatitis,  or  diarrhoea,  and  nearly  as  many  as  from 
cholera.  Nevertheless  the  soldiers  have  very  much  improved  of  late  years  in  habit  and  character.  P.  90, 
Q.  1228-1231. 

Dr.  Colvin  Smith — ,  thinks  the  rations  are  good  and  well  cooked.  There  might  be  more  variety  in  the  way 
of  vegetables.  Spirits  are  issued  to  the  men  in  the  field,  which  would  be  better  discontinued  ;  beer  should  be 
substituted,  and  would  be  a  great  saving  in  the  long  run.  Grog  was  often  given  in  the  morning  before 
starting  on  the  march,  though  against  orders.  The  men  who  had  been  habituated  to  this  would  grumble,  were 
it  stopped  suddenly.  The  medical  officers'  recommendations  in  such  cases  are  not  always  attended  to,  the 
men's  tastes  being  consulted.  Coffee  in  the  morning  should  be  substituted  for  the  dram.  P.  101,  Q.  1432- 
1458  ;  P.  102,  Q.  1523,  1524. 

Major-General  Goodwyn — ,  can  suggest  no  improvement  in  cooking  arrangements,  except  asphalte  floors 
for  cleanliness.    P.  110,  Q.  1782-1784. 

Dr.  Maclean — ,  considers  the  soldiers'  habits  very  unfavourable  to  health.  They  are  very  intemperate. 
P.  141,  Q.  2354.  Has  witnessed  very  sensible  effects  from  disuse  of  spirits  in  temperance  regiments.  Much 
depends  on  the  commanding  officer.    P.  143,  Q.  2390-2392. 

Dr.  McCosh — ,  thinks  every  care  is  taken  as  to  the  soldiers'  rations.  Spirits  are  served  out  at  the  men's 
option.  Ale  might  be  more  generally  introduced.  Very  good  ale  is  brewed  in  the  hills,  and  the  whole  army 
might  thus  be  supplied  if  a  heavy  contract  were  insured  by  Government,  by  which  a  quarter  of  a  million 
annually  might  be  saved  on  ale  alone.    The  cooking  is  satisfactory.    P.  151,  Q.  2582-2596,  2629. 

Sir  John  Lawrence — ,  considers  that  the  soldiers  eat  too  much  animal  food,  and  drink  too  much.  They  eat 
meat  two  or  three  times  a  day.  They  buy  bacon  and  pork  with  extra  money.  It  would  be  advantageous 
could  they  be  induced  to  eat  less  meat,  and  more  vegetable  food.  P.  182,  Q.  2942-2948.  Thinks  very  fair 
beer  is  brewed  in  the  hills,  but  that  it  Avould  not  keep  any  length  of  time  in  the  plains.  P.  196,  Q.  3001- 
3003.  These  habits  of  repletion  greatly  increase  the  mortality.  Europeans  who  are  sober  and  temperate  do 
not  suffer  in  anything  like  the  same  proportion  as  the  soldiers.    P.  198,  Q.  3033-3036. 

Col.  Greathed — ,  can  suggest  no  improvement  in  the  ration  ;  the  soldier  is  very  well  fed.  It  is  the  fault  of 
the  commanding  officer  if  he  is  not.  Prior  to  1854  the  decision  of  the  regimental  committee,  which  is  now 
final,  might  have  been  referred  to  a  ration  committee.  The  meat  is  the  best  grass  fed  ;  and  8  oz.  of  vegetables 
are  supplied  when  obtainable.  They  get  fruit  also.  The  cooking  is  done  by  the  natives,  who  are  good  servants. 
The  utensils  are  tinned  every  month.  The  men  live  much  better  there  than  in  England;  there  is  no  comparison. 
Care  was  required  to  prevent  their  exchanging  the  rations  for  bacon.  In  the  8th  regiment  the  men  were 
allowed  to  take  money  instead  of  the  ration,  with  which  they  were  better  pleased,  and  provided  themselves 
better.  Spirit  is  sold  only  in  the  canteen  under  strict  regulation,  and  served  out  on  the  march  once  or  twice 
a  day  at  the  discretion  of  the  commander.  The  police  regulations  are  good,  and  there  is  consequently  little 
drunkenness.  Would  abolish  the  sale  of  spirits  if  possible,  substituting  beer,  but  it  would  be  difficult.  The 
loss  of  the  canteen  fund  provided  by  the  tax  levied  on  the  soldiers'  spirits  would  be  one  obstacle.  From  this 
fund  amusements  are  paid  for,  &c.  The  English  beer  is  better  than  that  brewed  at  Mussourie.  Pp.  202- 
204,  Q.  3136-3200. 

Dr.  Bird — ,  considers  the  cooking  arrangements  generally  deficient,  though  the  ingenuity  of  the  native  cooks 
tend  to  supply  this  defect.  The  men  should  be  well  dieted  in  India,  the  appetite  being  capricious.  They 
are  better  fed  than  in  England,  having  greater  variety  in  cooking,  spicing,  &c.  Thinks  the  waste  of  the  con- 
stitution being  greater  in  hot  climates,  the  diet  should  be  more  nutritious.  A  pound  of  meat  is  sufficient. 
Vegetable  diet  is  preferable  in  many  respects  ;  would  recommend  the  abolition  of  rich  aliment  and  stimulants 
for  newly-arrived  Europeans  to  facilitate  their  acclimation.  The  arrack  ration  is  a  great  cause  of  ill-health, 
and  should  be  discontiaued.  Beer  is  better  ;  but  not  so  good  as  light  wines,  sherbets,  effervescing  water,  &c. 
Cape  wines  are  cheap.  After  the  effect  of  the  change  is  past,  does  not  think  the  present  ration  excessive, 
and  the  men  would  regulate  their  consumption  by  their  amount  of  exercise.    P.  217,  Q.  3512-3540. 

Biig.-Gen.  Russell — ,  states  that  on  first  landing  at  Moulmein  the  men  got  an  injurious  Chinese  spirit  called 
shamshu,  from  just  behind  the  cantonments,  also  fresh  pork,  which  together  produced  dysentery  among  them. 
P.  226,  Q.  3691,  3692.  Every  effort  was  made  to  draw  men  from  the  canteen,  which  was  kept  as  far  as 
possible  from  the  place  of  amusement.  The  men  preferred  going  thither  and  getting  their  porter  fresh  to 
having  it  brought  to  them  at  dinner.  They  cannot  get  more  than  two  drams  of  spirits,  which  they  regard  as 
a  right.  Thinks  discontent  would  follow  its  reduction.  It  would  drive  them  to  the  bazaars  for  liquor. 
There  should  be  no  excuse  for  drunkenness,  which  should  never  be  overlooked.  Pp.  229,  230,  Q.  3779-3790. 
Sufficient  care  is  not  taken  in  some  regiments  as  to  what  the  men  eat,  e.g.  bad  pork,  eggs,  and  fowls,  which 

*  The  Thyct  Myo  Committee  recommend  that  a  strict  register  be  kept  of  all  spirit  drinkers,  and  the  date  of  every  dram  they 
take,  as  a  help  to  the  men  to  break  themselves  of  the  habit.  (Appendix,  p.  5(35.)  Mr.  Hare,  remarks  that  the  effect  of  some  of 
the  native  spirits  is  to  drive  men  mad.  The  quantity  of  animal  food  is  far  too  great,  and  the  men  often  complain  of  this.  In  the 
navy,  the  scale  is  35£  ozs.  of  solid  food,  of  which  only  !)^  is  animal,  while  the  soldier  gets  16  ozs.  of  meat.  In  Burmah,  the 
sailors  withstood  the  climate  much  better  than  the  soldiers,  who  lodged  for  the  pea-soup  and  pudding  eaten  by  the  Ibrmer. 
(Appendix,  p.  185.) 
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Commissariat  perhaps  died  of  disease,  and  toddy  is  brought  into  the  barracks.  In  the  84th  regiment  men  had  a  contract 
Arrange-  for  8oz.  of  mutton  and  6oz.  of  bread  beyond  the  full  ration.  The  men  do  not  like  salt  rations,  preferring 
ments.       inferior  fresh  meat.    P.  233,  Q.  3895-3900. 

Colonel  Campbell — ,  suggests  that  there  should  be  a  trained  commissariat.  There  is  no  special  corps.  These 
officers  being  selected  from  regiments,  some  are  exceedingly  good,  others  as  bad,  and  there  is  a  great  obstacle 
in  the  way  of  procuring  good  rations.  At  Umballa  impure  bread  was  supplied,  and  for  months  the  regimental 
committee  was  thwarted  by  the  brigadier,  who  ordered  a  station  committee,  thus  plainly  disobeying  the 
general  order  that  the  regimental  committee  should  be  final.  Some  commissariat  officers  never  had  a  bad  loaf, 
others  could  never  yet  a  good  one.  The  52nd  regiment  was  well  supplied  during  the  mutiny,  being  connected 
with  a  very  excellent  commissariat  officer.  There  is  no  difficulty  in  getting  supplies  on  the  march.  Had  known 
attempts  made  to  bribe  officers,  which  is  a  thing  to  be  guarded  against.  A  certain  quantity  of  spirits  may  be 
served  at  the  canteen,  but  many  do  not  take  it.  The  previously  confirmed  drunkards  in  the  52nd  relinquished 
their  intemperate  habits  on  landing  in  India,  which  could  not  be  accounted  for.  The  withdrawal  of  spirits 
would  produce  discontent  and  be  rather  mischievous.  Bottled  beer  ought  to  be  sold  ;  it  was  prohibited  by 
order,  and  was  a  great  deprivation,  as  in  hot  weather  the  draught  beer  which  is  sent  out  gets  flat.  Beer  was 
brewed  at  Meerut  by  an  officer  to  great  advantage  ;  but  as  a  matter  of  pride  this  was  not  approved,  and  it 
was  discontinued.  The  beer  was  not  liked  so  well  as  the  English.  The  52nd  were  very  temperate  in  India. 
There  was  not  one  case  of  delirium  tremens  or  injury  from  drinking.  It  was  most  extraordinary.  Discipline 
was  strict,  and  the  police  excellent.    Pp.  241,  242,  Q.  4064-4108. 

Dr.  P.  D.  Thompson — ,  believes  that  the  absence  of  cool  water  inclines  the  men  to  intemperance.  It  has 
been  proved  from  the  mortality  tables  that  abstainers  have  an  advantage  of  19  per  cent,  over  those  who 
drink.   P.  276,  Q.  4877-4879. 

Commissary-General  Thompson — ,  states  that  the  commissariat  service  is  in  substance  a  special  one  ;  the 
officers  being  selected  and  nominated  on  probation  for  a  year,  when  they  pass  an  examination  and  are  then 
permanently  appointed,  and  serve  on  an  average  from  20  to  25  years.  If  inefficient  they  are  turned  out.  They 
have  no  voice  in  receiving  or  rejecting  the  rations.  The  quality  of  supplies  depends  entirely  on  the 
commanding  officer,  who  can  reject  bad  provisions,  the  contractor  being  bound  under  penalties  and  forfeiture 
to  supply  good  articles,  and  the  regimental  decision  is  final.  There  is  sometimes  a  difficulty  in  getting  good 
bread,  but  after  five  rejections  within  30  days  the  contract  is  annulled,  so  that  inferior  bread  ought  not  to  be 
taken.  The  commissariat  officer  inspects  the  rations,  but  has  no  power  to  reject  without  the  military 
authorities.  The  commissary-general  makes  the  contracts.  It  is  imperative  by  the  regulations  to  accept 
the  lowest  tender  unless  anything  is  known  against  the  contractor.  The  hospitals  are  supplied  in  the  same 
way.  The  meat  is  the  best  grass-fed  beef  five  days,  and  mutton  twice  a  week.  The  men  employ  their  own 
cooks.  Beer  is  sent  from  England.  There  are  breweries  at  Kussowlie  and  Mussourie,  but  the  men  do  not 
like  the  beer  so  well  as  English,  though  it  is  cheaper.  Beer  is  sold  to  the  soldier  by  the  government  at  a  loss- 
amounting  probably  last  year  to-25  lacs  of  rupees  (or  300,000/.)  Complaint  is  sometimes  made  of  the  grass, 
fed  mutton  for  the  hospitals.  It  is  perhaps  not  good  enough  for  sick  men,  but  if  rejected  none  so  good  of  the 
same  kind  could  be  procured  in  the  market,  and  there  is  nothing  else  to  be  got.  Gram-fed  sheep  are  eight 
times  the  price  of  grass-fed.  The  commissariat  also  carries  tents,  baggage,  and  everything  on  the  march. 
It  is  difficult  to  get  vegetables  at  all  seasons  ;  potatoes  are  expensive,  but  are  supplied  whenever  procurable. 
Complaints  are  made  when  these  cannot  be  obtained.  Vegetables  are  important,  and  seeds  of  all  kinds  have 
recently  been  sent  to  each  station  for  the  purpose  of  raising  their  own  supplies.  Considers  the  regimental 
bazaars  better  than  free  markets  for  supplies.  Would  prefer  doing  away  with  the  contract  system,  making 
the  commissariat  officer  solely  responsible  for  the  quality  of  articles  supplied.  Native  hospital  nurses  are  very 
attentive.    Believes  they  give  satisfaction.    Pp.  279-283,  Q.  4951-5090. 

Dr.  Sutherland — ,  considers  the  ration  is  ample,  and  being  chiefly  consumed  in  the  middle  of  the  day, 
without  exercise,  predisposes  to  disease.  Cooking  arrangements  are  defective.  The  habitual  tippling  of 
spirits  ought  to  be  put  an  end  to.    P.  313,  Q.  5494. 

Sir  A.  Tulloch — ,  recommends  that  beer  should  be  brewed  at  the  hill  stations  in  India,  as  the  Government 
are  now  paying  200,000/.  a  year  for  beer.  Hops  and  barley  may  be  raised  there.  What  has  been  hitherto 
tried  has  not  been  by  professional  brewers.  Food,  generally,  might  be  procured  cheaper  in  the  hills  than  on 
the  plains.    P.  325,  Q.  5650-5658. 

Dr.  Motjat — ,  states  that  the  natives  feed  themselves,  and  generally  buy  the  cheapest  food,  being  very 
penurious.    They  are  apt  to  suffer  from  changing  from  wheaten  bread  to  rice.    P.  331,  Q.  5724-5726. 

Serjeant-Major  Walker — ,  states  that  the  soldier  is  better  fed  in  India  than  in  England,  there  is  far 
greater  variety,  in  cooking  especially.  The  bread' has  much  improved  of  late  years,  also  the  supply  of 
vegetables,  which  is  now  abundant.  Beer  is  also  plentiful  and  good,  and  cheaper  than  in  England,  being  sold 
at  a  loss  to  the  Government.  Each  man  may  draw  two  drams  of  rum,  or  one  dram  and  one  quart  of  beer  per 
diem.  Native  spirit  is  sometimes  smuggled  into  the  stations  and  kills  many  men,  but  the  military  police 
regulations  are  now  so  much  improved  that  it  is  difficult  to  evade  them.  Still  drunkenness  may  often  occur 
through  neglect  or  mistake  on  the  part  of  non-commissioned  officers  in  charge  of  the  canteen,  also  by  the 
men  giving  beer  drawn  for  their  own  dinner  to  their  comrades,  who  may  thus  get  too  much.  Although 
much  intemperance,  there  is  less  among  the  men  in  India  than  England,  and  less  crime.  The  men  would 
not  like  to  be  debarred  from  the  use  of  spirits,  unless  first  persuaded  that  it  would  be  best  for  them.  Familiar 
lectures  by  medical  officers  would  be  beneficial  for  this  purpose.    P.  338,  Q.  5923-5982. 

Dr.  Dempster — ,  states  that,  as  regards  food,  the  English  are  apt  to  continue  their  old  habits  of  diet  in  hot 
climates,  which  is  unnecessary  and  injurious.  Points  out  contrast  between  English  and  French  in  this 
respect  at  the  Mauritius,  and  the  much  greater  amount  of  disease  among  the  former  in  consequence.  In  India 
Irish  recruits  consume  many  times  the  bulk  of  animal  food  they  did  at  home,  yet  an  equal  quantity  cannot 
be  taken  with  safety.  Vegetables  are  now  supplied  as  part  of  the  ration,  which  has  been  altogether 
improved  ;  but  there  is  yet  too  much  animal  food.  The  cookery  is  too  gross,  and  pork  from  ordure-fed  swine  is 
eaten.  Drunkenness  promotes  the  invasion,  and  retards  the  cure  of  every  tropical  or  other  disease.  Always 
endeavoured  to  discourage  the  use  of  spirits.  Instances  the  fact  of  a  troop  of  horse  artillery,  which  at  one 
time  had  50  per  cent,  in  hospital,  after  the  introduction  of  temperate  habits  at  Meerut  (only  20  then  drew 
spirit  rations),  marching  to  Sealkote  with  a  clean  bill  of  health,  no  death  having  occurred  for  two  years. 
Advises  pure  water  or  slightly  acidulated  drinks  only  in  general,  but  in  some  cases  pale  ale,  i.e.,  for  Aveak  per- 
sons after  several  years'  residence.  P.  333.  Rum  made  in  Bengal  is  usually  consumed.  The  bulk  of  malt  liquors 
is  objectionable.  Would  recommend  abstinence  from  all  such  stimulants,  and  tea  and  coffee  as  substitutes. 
Is  acquainted  with  officers  celebrated  for  powers  of  endurance  who  confined  themselves  to  cold  tea.  The 
smuggling  of  arrack  already  occasions  much  trouble,  and  its  prohibition  would  occasion  further  loss  of  revenue. 
It  is  difficult  to  keep  ale  imported  from  England.  Porter  keeps  better.  Had  examined  and  tested  beer  made  in 
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the  hills  at  Mussourie  by  Mr.  Mackinnon.    It  was  much  liked  and  in  good  demand.    Pronounced  by  special  Commissariat 
committee  to  be  good  and  wholesome.    Some  put  aside  in  bottle  through  the  hot  season  was  afterwards  Arrange- 
found  perfectly  good  and  quite  transparent,  after  standing  in  the  glass  12  hours.  P.  476.   Unbolted  wheat  meal  ments. 
bread  should  be  provided  for  the  troops  in  preference  to  that  made  from  "  soojee,"  the  preparation  of  which  he 
describes.  P.  479. 

Lieut.-Col.  Ouchterlony — ,  gives  results  of  his  experiments  in  brewing  on  the  Neilgherries,  the  beer 
having  been  approved  by  those  who  tried  it  ;  so  that  the  trade  would  pay  professional  brewers  if  supported 
by  Government.    Adds  return  of  loss  by  getting  beer  from  England.    P.  482. 


VI.— DRESS  AND  ACCOUTREMENTS. 

Sir  R.  Martin — ,  is  of  opinion  that  enormous  improvements  might  be  made  in  the  military  dress,  and  that  it     Dress  and 
is  most  important  to  determine  what  is  the  best  covering  for  the  head.*    Thinks  flannel  should  be  generally  Accootre- 
worn  both  day  and  night,  as  a  protection  from  sudden  changes  of  temperature.    The  soldier  in  India  carries  ments. 
from  40  to  60  rounds  of  ammunition,  but  the  knapsack  is  conveyed  in  carts.    The  march  is  usually  at  night. 
P.  3,  Q.  75-87. 

Mr.  A.  Stewart — ,  thinks  alterations  in  the  dress  are  very  desirable.  The  metal  helmet  should  never  be 
worn  in  India.  Neglect  in  this  respect  is  apt  to  induce  sun-stroke.  Wicker  helmets  and  shakos  are  now 
being  introduced.  Considers  the  constant  use  of  flannel  highly  important  ;  also  loose  summer  clothing. 
Thinks  a  double  felt  helmet  the  best,  with  inner  chamber  and  air  holes,  and  having  quilted  flannel  covers 
with  curtains  for  protection  from  the  sun.    P.  63,  Q.  809-815. 

Dr.  Rennie — ■,  considers  that  all  weight  should  be  sustained  from  the  shoulders.  Sun-stroke  is  often  induced 
by  the  action  of  tight  belts  impeding  the  action  of  the  viscera.    Addendum  No.  2,  pp.  72-76. 

Lieutenant-Colonel  Gall — ,  thinks  the  cloth  tunic  admirably  adapted  for  10  months  in  the  year  ;  in  hot 
months  a  canvass  frock  is  worn,  and  a  wicker  helmet  is  now  worn.  Approves  of  flannel  next  to  skin.  A 
tight  turban  over  the  felt  cap  or  helmet  is  useful  to  keep  off  the  sun.  The  hussar  boot  is  preferable  to 
trousers  and  Wellingtons.    A  light  waterproof  cloak  with  hood  would  be  serviceable.!    P.  79,  Q.  982-986. 

Dr.  McLennan — ,  suggests  that  red  flannel  shirts  might  be  substituted  for  cotton.  The  coat  could  not 
always  be  worn  over  it.  For  the  head  lightness  is  of  less  importance  than  protection  from  the  sun.  P.  88, 
Q.  1212-1216. 

Dr.  Colvin  Smith — ,  approves  the  dress  recently  introduced, — a  dust- coloured  dress  without  a  stock,  and  a 
covered  wicker  helmet.  The  flannel  used  is  too  hard  and  hot  ;  would  have  a  lighter  kind.  Soldiers  do  not 
like  flannel.  Would  recommend  the  wearing  of  a  cummerbund,  even  more  than  a  cholera  belt.  P.  102, 
Q.  1487-1499. 

Mr.  Julius  Jeffreys — ,  recommends  the  adoption  of  double  ventilating  helmets  (weight  being  of  minor  im- 
portance, if  ventilation  is  free),  and  gives  three  models  of  different  kinds.  The  exterior  should  be  bright  to 
resist,  by  reflection,  the  sun's  rays,  the  interior  capable  of  being  loosened  or  made  tight  to  any  shaped  head 
by  the  turn 'of  a  screw,  and  protection  afforded  both  for  the  eyes  and  for  the  neck.  Cane-work  perhaps 
the  best  foundation.  A  proper  hat  would  save  numbers  of  lives.  Soft  flannel  should  be  universally  worn, 
and  a  loose  tunic  or  curtain  to  protect  the  spine  should  be  suspended  a  few  inches  from  the  back.  P.  180-187, 
Q.  2860-2886. 

Colonel  Greathed — ,  considers  the  present  dress  excellent,  and  can  suggest  no  improvement.  It  consists 
of  a  khakec  tunic  and  trousers,  with  no  stock,  except  in  cold  weather,  and  a  helmet  of  wicker  work.  English 
boots  are  used.  A  greater  number  of  sizes  might  be  made  with  advantage.  They  are  now  always  taken  to 
pieces  and  remade,  to  fit  the  men  at  their  own  expense.  But  they  march  well.  Has  seen  40  or  50  men  after 
a  march  go  out  shooting  the  whole  day,  and  begin  again  next  morning.  There  should  be  a  halt  after  the 
first  half  hour  to  enable  the  men  to  adjust  their  shoes,  which  is  one  of  the  most  important  halts  of  the  day.J 
Has  marched  300  miles  with  men  without  one  straggler  on  the  line.    P.  206,  Q.  3238-3250. 

Dr.  Bird — ,  considers  that  woollen  should  be  worn  next  the  skin  by  the  soldiers,  as  much  injury  arises 
from  throwing  off  clothing,  and  getting  chilled  after  violent  exercise.  Such  fabrics  as  are  made  in  Scotland  arc 
better  and  cheaper  than  flannel,  which  shrinks.  There  should  be  a  coloured  cotton  dress  for  hot  weather. 
The  wicker  helmet,  with  a  white  cover,  is  the  best  head  dress.  The  cummerbund  is  very  useful.  P.  218, 
Q.  3557-3573. 

Brig. -Gen.  Russell — ,  objects  to  the  infantry  shako  as  not  protecting  the  temples  and  back  of  the  neck,  and 
so  hard  that  if  not  constantly  in  use  it  cannot  be  got  on  the  head.  The  soldier  does  not  care  what  weight 
is  on  his  head,  and  generally  fills  his  shako  with  something.  The  helmet  now  issued  is  better.  Every  man 
should  have  a  cummerbund  instead  of  belt  or  braces.  The  great  coat  does  not  turn  off  the  water  ;  a 
shower  soaks  it  through.  A  better  cloth  would  be  cheaper  in  the  end,  and  more  conducive  to  health.  The 
trousers  are  too  small,  and  of  thick,  hard,  woodeny  material.  Tweed  or  tartan  would  be  better.  The  stock 
should  be  discontinued.  Would  not  recommend  knickerbocker  leggings.  The  soldier  must  be  dressed  not 
only  for  service,  but  to  walk  the  bazaars.  The  natives  make  comfortable  shoes,  which  the  men  always  wear, 
except  in  wet  weather,  when  they  are  glad  to  put  on  their  ammunition  boots.  Never  found  more  than  five  or 
six  men  who  could  not  be  called  fitted  from  the  sizes  of  the  latter  sent  out.  As  the  sea  voyage  spoils  the 
stitches,  they  are  generally  made  over.    P.  231,  Q.  3810-3835. 

Mr.  Bishop — ,  considers  the  superiority  of  the  knapsack  invented  by  Mr.  Berington  over  that  commonly  in 
use  to  be  clearly  demonstrated  by  the  fact  that,  when  properly  adjusted  to  the  figure  of  the  man,  the  weight 
is  felt  only  on  the  shoulders,  whereas  in  the  old  pack  the  strain  is  chiefly  upon  the  lower  part  of  the  back. 
The  new  knapsack  having  its  axis  resting  on  the  transverse  plane  of  the  body,  it  is  not  necessary  for  the 
wearer  to  bend  forward,  as  he  must  with  that  in  ordinary  use,  to  compensate  for  the  weight  behind.  The 
arms  also  are  quite  unimpeded.  It  does  not  interfere  with  the  action  of  the  chest.  If  any  such  incon- 
venience has  been  felt,  it  probably  arose  from  the  manner  of  adjustment.  An  instructor  would  be  necessary 
at  first  to  explain  to  the  men  how  it  should  be  adjusted.    The  waist  or  ammunition  belt,  also  invented  by 


*  The  Hurryhur  Committee  consider  the  general  style  of  the  "Zouave"  dress  most  suitable  for  India,  and  recommend  a 
helmet  of  "rumdah"  in  preference  to  wicker-work.  (Appendix,  p.  505.)  The  Bangalore  Committee  condemn  the  khakee  clothing, 
and  recommend  serge  or  flannel  tunics,  and holland  trousers  ;  also  felt  helmets,  in  preference  to  wicker.    (Appendix,  p.  332.) 

t  Mr.  Hare  deems  the  waterproofing  of  great  coats  and  shoes  of  great  importance,  and  gives  simple  and  effective  recipes  for 
accomplishing  the  desired  end.    (Appendix,  p.  186.) 

X  The  Ahmednuggur  Committee  advise  that  care  be  taken  that  boots  and  socks  fit,  when,  if  the  heel  and  instep  be  rubbed 
with  common  brown  soap  each  morning  before  march,  and  shoes  and  socks  taken  off  before  crossing  streams,  foot  sore  may  be 
entirely  avoided.    (Appendix,  p.  842.) 
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Dress  and    Mr.  Berington,  enables  a  man  to  carry  a  greater  weight  with  more  ease.    It  fits  nicely  on  the  brim  of  the 
Accoutre-    pelvis,  by  which  greater  freedom  is  obtained  for  the  trunk.    P.  302,  Q.  5363-5389. 
ments.  Serjeant-Major  Walker — ,  has  heard  no  complaints  in  reference  to  the  clothing.    The  khakee  dress  is 

most  suitable  for  Indian  service,  the  men  often  make  it  for  themselves.  Flannel  shirts  and  belts  are  generally 
worn.  The  ammunition  boot  is  the  best  for  India.  The  blue  trousers  are  liked  from  being  easily  washed. 
Canvass  leggings  are  advantageous  for  drill,  and  on  the  march.  The  best  bead  dress  was  the  Kilmarnock  forage 
cap  with  padded  calico  cover  and  turban  fastened  round  it  ;  it  was  sword  proof,  and  made  a  good  pillow  at 
night.  The  wicker  helmet,  though  cooler,  is  awkward  and  not  so  suited  for  actual  service.  The  stock  is 
discontinued  in  India,  nor  is  the  knapsack  used  as  a  general  rule.  The  present  equipment  is  as  good  as  well 
could  be.    P.  341,  Q.  5984-6013. 

Dr.  Dempster — ,  considers  that  as  the  variations  of  temperature  between  early  morning  and  noon  are  so  great, 
that  both  warm  and  light  clothing  are  requisite  on  the  same  day.  The  thermometer  is  often  36°  or  40°  in  the 
morning,  and  70°  or  80°  at  two  o'clock.  The  neck  especially  in  such  seasons  should  be  perfectly  free.  If 
flannel  has  not  previously  been  worn,  it  may  be  dispensed  with  on  arrival  in  India,  but  after  several  years' 
residence,  the  system  being  more  sensitive,  a  light  flannel  shirt  will  be  a  safeguard.  The  flannel  supplied  to 
the  soldier  is  too  coarse  and  irritating  ;  improvement  in  this  respect  is  desirable.    P.  467. 

VII. — REGIMENTAL  DUTIES. 

Regimental  gjr  Martin — ,  thinks  the  regulations  as  to  drill  are  good  and  pretty  uniform.  P.  3,  Q.  71.  Recruits 
Duties.  generally  arrive  in  robust  health,  probably  too  plethoric  for  the  climate.  They  should  be  drilled  before  going 
out,  and  be  about  23  years  old.  They  should  be  exempted  from  over-exertion  for  the  first  year  after  arrival. 
The  saving  of  life  would  more  than  repay  the  additional  cost.  P.  7,  Q.  179-192.  There  is  no  furlough  for 
the  men  ;  the  officers  alone  get  sick  leave  and  furlough,  the  latter  has  recently  been  extended  to  non-commis- 
sioned officers.  P.  8,  Q.  207-210.  Regiments  generally  remain  about  15  years  in  India.  There  is  not  much 
difference  in  the  age  of  the  men  of  the  two  services.  Recruits  on  arrival  should  be  sent  to  head  quarters  at 
once.    P.  17,  Q.  271,  272. 

Colonel  Swatman — ,  stated  that  at  gun-fire,  probably  five  in  the  morning,  the  men  go  on  parade  for  an  hour 
and  a  half  before  breakfast  ;  after  breakfast  they  are  wanderers,  except  that  the  cleaning  of  arms  occupies 
some  time.  They  have  two  hours  sentry  duty.  The  roll  is  called  after  dark,  at  gun-fire.  Ordinarily  about 
one  night  in  20  the  soldier  is  on  night  duty.    P.  45,  Q.  495-501. 

Dr.  Stewart — ,  (Surgeon  of  Warley*  Depot,)  considers  that  many  recruits  go  out  to  India  too  young.  The 
usual  age  is  nominally  from  20  to  25,  but  is  satisfied  many  go  under  20,  representing  themselves  older  than 
they  are.    P.  48,  Q.  593-601. 

Mr.  A.  Stewart — ,  thinks  that  drilling  should  not  take  place  in  hot  weather;  has  often  observed  injurious 
effects  of  this  ;  the  men  break  down  and  the  hospitals  are  filled.  From  the  middle  of  October  till  March  drill 
and  field  days  should  take  place  at  other  seasons,  parades  and  quiet  movements  only.  Men  should  be  sent 
out  drilled,  and  not  under  20  or  25  years  of  age.  Courts-martial  in  the  hot  season,  when  witnesses,  &c.  are 
kept  waiting,  should  invariably  be  held  early  in  the  morning.    P.  64,  end  of  Q.  815-826. 

Dr.  Rennie — ,  is  of  opinion  that  men  of  strong  constitution  alone  should  be  sent  to  India.  Recruits  are 
frequently  enlisted  of  weak  constitution.  None  who  have  not  previously  served  five  years  should  be  allowed 
to  embark  for  India.  For  this  purpose  each  regiment  should  have  a  second  battalion,  to  be  called  the 
Indian  battalion,  into  which  the  healthiest  men  may  be  drafted.  But,  above  all  things,  habits  must  subse- 
quently be  carefully  attended  to,  as  eating,  drinking,  and  smoking  are  the  chief  causes  of  premature  death  in 
India.    Addendum,  No.  2,  pp.  72-76. 

Dr.  McLellan — ,  considers  the  marches  well  regulated;  751bs.  of  baggage  is  carried  for  each  man.  P.  88, 
Q.  1217-1219.  Recruits  should  not  be  too  young,  not  under  21  or  22;  17  is  the  best  age  for  cadets.  Officers 
only  are  allowed  sick  leave  from  15  months  to  3  years  ;  the  men  are  only  sent  home  when  unfit  for  service. 
Thinks  the  plan  of  paying  officers  too  highly  for  the  first  six  months  of  leave  only  a  bad  one,  as  it  tends  to 
drive  them  back  before  recovery.  It  would  be  better  to  divide  the  amount  over  the  whole  period,  and  the 
furlough  should  be  extended  to  two  years.  Privates  should  be  superannuated  at  40,  warrant  officers  at  50, 
and  commissioned  officers  at  60,  with  a  dispensing  power  in  exceptional  cases.    Pp.  93,  94,  Q.  1294-1306. 

Dr.  Colvin  Smith — ,  thinks  the  men  are  often  drilled  too  long,  exposing  them  to  the  sun ;  an  hour  and  a  half  in 
the  morning  and  an  hour  in  the  evening  five  days  a  week,  during  favourable  weather,  in  the  cold  season  would 
suffice  for  made  soldiers.  There  should  be  little  drilling  in  hot  weather  ;  there  is  guard  mounting  besides. 
Pp.  101,  102,  Q.  1468-1477.  Fifteen  years  should  be  the  maximum  length  of  service  for  men  in  India,  com- 
mencing at  the  age  of  21  or  22  (they  might  still  serve  at  home,  the  Cape,  or  Canada).  Men  are  seldom  seen 
above  40.  It  is  the  drilling  of  youths  of  17  or  18  on  the  plains  which  kills  them.  They  should  be  drilled  in 
England.    P.  105,  Q.  1611-1620- 

Dr.  Maclean — ,  advises  greater  attention  to  regularity,  reliefs,  and  marches,  so  as  to  give  the  shortest 
possible  journeys,  as  the  fatigue  and  exposure  greatly  predisposes  to  cholera,  insolatio,  and  other  diseases. 
P.  144,  Q.  2415-2420. 

Colonel  Greathed^ — ,  has  observed  that  the  men  of  the  Indian  European  infantry  worked  better  in  the  sun 
than  the  Queen's  regiments  ;  has  heard  as  a  reason  that  the  recruits  were  rather  older ;  the  men  with  whom 
he  served  were,  as  a  rule,  very  careful  and  strictly  obeyed  orders;  there  were  few  exceptions.  P.  200,  Q.  3076- 
3081.  Can  suggest  no  improvement  in  the  regulations,  which  should  be  acted  up  to  with  strict  attention. 
The  check-roll  at  night  is  not  often  called  ;  the  men  are  on  guard  24  hours,  and  are  13  to  15  nights  in  bed  for  one 
out.  There  is  less  fatigue  duty  than  in  England,  as  they  have  sweepers,  cooks,  washermen,  and  water  carriers. 
All  other  followers  were  got  rid  of.  P.  207,  Q.  3251-3260.  Does  not  think  the  frequent  removal  of  regiments 
desirable  ;  it  involves  much  expense  to  the  officers;  three  years  should  be  the  minimum,  in  which  time  they 


*  There  were  851  persons  of  all  ages  at  Warley,  on  1st  December  1S59.  The  barracks  are  calculated  for  1,500  men  ;  every  sanitary 
precaution  being  provided,  and  well  furnished  lavatories  for  the  men.  The  establishment  is  extremely  healthy ;  many  men  bring 
disease  with  them  (even  small-pox),  which  explodes  a  few  days  after  arrival.  The  hospital  has  10  wards  for  10  patients  each,  giving 
783  cubic  feet  space  per  man.  Average  per-centage  of  sick  is  6-50,  more  than  half  being  venereal  cases.  The  mortality  is  very 
low,  only  2  out  of  600  last  year  very  soon  after  their  arrival.  No  better  or  healthier  men  could  be  found  than  the  men  who  have 
embarked  during  the  last  two  years,  nevertheless  some  were  returned  from  India  as  unfit.  Some  of  the  district  surgeons  are  more 
particular  than  others.  Before  1857  the  usual  time  for  keeping  men  at  the  depot  was  from  four  to  six  months,  during  which  time 
they  were  thoroughly  drilled  ;  it  was  then  (1859)  only  six  weeks.  Every  man  previous  to  embarkation  is  specially  examined  by  the 
depot  surgeon,  and  may  be  kept  back  or  discharged.    P.  48,  Q.  G05-611  ;  see  also  Addenda,  p.  51. 
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may  be  cleared  from  debt.  European  troops  do  not  domesticate  by  length  of  residence.  It  might  be  unfair  to  Regimental 
keep  a  regiment  too  long  at  an  unhealthy  or  unpopular  station.    A  change  is  an  advantage  in  a  military  view,  Duties. 

as  a  march  is  a  campaign  in  India.    It  would  be  better  that  recruits  should  not  commence  service  in  India   

before  they  are  23,  but  youths  enlist  more  readily,  and  we  have  not  men  enough  to  be  able  to  afford  to  keep 
them  several  years  at  home.  They  would  not  enlist  for  the  service  generally,  but  like  to  have  a  choice  of  a 
regiment.  Has  seen  recruits  quite  as  healthy  as  old  soldiers.  P.  208,  Q.  3282-3302.  After  six  or  eight 
years'  service  a  man  is  not  so  good  as  he  was.  Believes  the  deterioration  mainly  arises  from  a  life  of  in- 
action ;  this  would  be  improved  by  gymnasia. 

Dr.  Bird — ,  is  of  opinion  that  marches  should  be  arranged  under  medical  regulations;  they  should  commence 
before  sunrise,  so  as  to  arrive  by  eight  o'clock  or  earlier  in  the  hot  season.  Men  do  not  sleep  in  the  day  after 
night  marches.    P.  224,  Q  3584-3588. 

Brig.-Gen.  Russell — ,  considers  from  19  to  22  the  best  age  for  recruits,  who  should  embark  so  as  to 
arrive  in  India  at  the  commencement  of  the  cold  season,  and  be  sent  at  once  to  depots  on  the  hills  for  a  couple 
of  years,  until  fully  set.  This  would  be  far  superior  to  having  depots  at  home;  cheaper,  with  less  sickness  and 
debauchery,  and  no  desertion;  they  would  be  finer  men  and  longer  efficient.  At  home,  diseases  of  the  heart 
and  lungs  are  contracted  by  lads  from  carrying  knapsacks,  over  drilling,  and  night  duty  before  being  fully 
developed  ;  23  is  quite  early  enough  for  full  work.    P.  232,  Q.  3880  and~3895. 

Colonel  Campbell — ,  states  that  the  soldier  is  much  better  off  in  India  than  at  home  as  far  as  duty  goes,  and 
has  nothing  to  complain  of ;  there  is  nothing  in  his  ordinary  service  in  the  least  injurious  to  health.  P.  244, 
Q.  4148,  4149.  There  is  no  advantage  in  frequent  changes  of  station,  but  if  a  regiment  has  suffered  much 
in  a  place  a  removal  would  relieve  the  men's  minds.  A  march  is  not  injurious,  the  52nd  marched  three 
months  continuously  ;  the  men  did  not  suffer,  but  the  removals  should  be  at  less  distance  ;  e.g.  this  regiment 
has  recently  moved  from  Sealkote  to  Jhansi.  Recruits  might  begin  duty  at  20,  the  length  of  service  depends 
entirely  on  the  men  ;  some  are  better  after  20  years'  service.  Men  unfit  for  India  might  serve  in  another 
climate  ;  he  Avould  bring  home  regiments  after  seven'years,  sending  out  no  reliefs  in  the  meantime  ;  but  rather 
taking  out  1,500  or  1,200,  and  bringing  home  whatever  were  left.  Recruits  from  depots  are  sent  out,  and  over 
the  country  at  enormous  expense,  do  much  mischief,  and  are  useless  for  a  year  or  two  in  spite  of  any  previous 
drill.  Condemns  the  volunteering  system  entirely  as  bad  ;  it  might  be  as  well  to  allow  those  who  Avished,  to 
volunteer  into  other  regiments,  but  he  would  preserve  the  unity  of  regiments  as  much  as  possible.  If  700  came 
home  out  of  1,200,  they  would  form  a  good  nucleus.  Under  this  system  it  would  become  a  point  of  honour  with 
commanding  officers  to  bring  back  their  regiments  as  complete  and  unthinned  as  possible,  and  it  would  be  an 
excellent  test  as  to  the  effect  of  the  climate  and  management ;  the  men's  interest  would  remain  at  home,  they 
would  retain  an  object  in  life,  and  there  would  be  fewer  married.  Men  would  be  more  likely  to  re- 
enlist  if  they  knew  they  were  coming  home,  and  thus  remain  in  the  regiment  ;  10  years'  enlistment  is  too  short, 
would  give  a  pension  after  16  years.  Would  not  allow  more  married  men,  nor  allow  marriage  with  natives  ; 
there  is  caused  great  discomfort  by  being  obliged  to  leave  the  families  behind  when  a  regiment  is  on  service. 
P.  244,  Q.  4167-4208. 

Mr.  A.  Grant — ,  considers  that  10  years  is  a  fair  time  for  service  abroad;  would  advocate  frequent  removals 
from  unhealthy  stations,  but  not  from  healthy  ones,  on  account  of  the  expense  ;  the  troops  should  be  grouped 
in  healthy  stations,  where  they  may  remain  several  years  without  injury.    P.  264,  Q.  4536-4538. 

Colonel  Durand — ,  does  not  think  the  service  unpopular  among  soldiers  in  India.  Men  are  always  glad  to 
move,  as  it  breaks  the  regularity  of  their  lives.  Always,  when  regiments  are  relieved,  many,  both  officers 
and  men,  are  inclined  to  remain  in  India  and  exchange  into  other  regiments,  especially  those  who  are  married. 
P.  283,  Q.  5096-5101.  The  sanitary  arrangements  in  the  field  are  fully  adequate  and  satisfactory.  With 
regard  to  exposure  of  the  men,  hours  of  drill,  efficiency,  &c,  much  depends  on  the  wisdom  of  the  commanding 
officer,  with  whom  all  internal  arrangements  rest.  Circumstances  vary  so  much  that  it  would  be  better  to 
leave  the  responsibility  upon  the  commanders-in-chief  and  adjutants-general  to  see  that  commanding  officers 
do  their  duty  well,  than  to  lay  down  precise  regulations.  General  officers'  inspections  are  very  trying  to  the 
men,  as  they  are  kept  standing  a  long  time  in  heavy  marching  order,  by  which  they  suffer  more  than  when 
moving.  The  object  would  be  better  attained  by  placing  the  knapsack  and  kit  at  the  feet  of  each  man.  Very 
great  discretion  should  be  exercised  as  to  keeping  the  men  standing.    P.  287,  Q,  5141-5154. 

Sir  A.  Tullocii — ,  considers  18  a  good  age  for  recruits,  provided  they  be  drilled  for  two  or  three  years 
at  home,  where  it  can  be  better  done  than  in  India.    P.  318,  Q.  5555-5557. 


VIII.— RECREATION  AND  EMPLOYMENT  WHEN  OFF  DUTY. 

Sir  R.  Martin — ,  considers  that  exercises  and  amusements  for  the  soldier  should  be  more  systematically  Employment 
arranged,  instead  of  being  dependent  on  the  will  of  officers.    Indoor  amusements  and  trades  have  been      off  Duty. 

sometimes  encouraged,  with  good  moral  benefit.    The  soldier  should  do  for  himself  whatever  he  can  do  without   

injury  to  his  health  or  discipline.*    P.  3,  Q.  71-74  ;  p.  17,  Q.  273. 

Colonel  Swatman — ,  stated  that  the  usual  outdoor  amusements  are  provided  for  the  men  ;  also  libraries, 
which  are  much  used,  and  the  schools  are  well  attended.  There  are  gardens  at  some  stations — all  vegetables 
grow  Avell.  There  are  no  workshops,  which  might  be  introduced  with  the  greatest  benefit,  as  well  as 
preventing  idleness  and  ennui ;  the  only  difficulty  would  be  in  furnishing  materials  at  first.  P.  45,  Q.  468,  485. 
Frequent  changes  of  station  and  regular  exercise  on  the  march  are  very  beneficial,  but  on  the  ground  of 
expense,  thinks  once  in  three  years  often  enough  for  change  of  station.  P.  47,  Q.  539-547.  Thinks  the  men 
do  too  little,  and  that  more  employment  would  be  advantageous  in  diminishing  crime  and  courts-martial. 
P.  47,  Q. 580-583. 

Mr.  A.  Stewart — ,  suggests  that  tables  between  the  beds,  where  room,  should  be  allowed  for  reading  and 
writing,  should  form  part  of  the  barrack  furniture.    P.  55,  Q.  681. 

Lieut- Colonel  Gall — ,  states  that  the  amusements  provided  for  the  men  are  cricket,  bowls,  fives,  dancing, 
theatricals.  In  the  hot  season  they  are  not  allowed  to  go  out  in  the  sun.  The  library  and  school  are  much 
used.  There  are  flower  gardens  at  some  stations,  which  are  useful  and  much  liked  by  the  men.  Workshops 
would  be  very  advantageous,  but  the  men  do  not  like  to  risk  buying  tools  ;  they  should  be  provided 
for  saddlers,  tailors,  printers,  shoemakers.  Thinks  the  men  might  make  money  ;  the  clanger  is  how  they 
might  spend  it.  Men  who  spent  their  earnings  in  drink  should  be  forbidden  to  work,  and  the  sober  men 
encouraged.    Many  men  in  every  troop  had  accounts  in  savings  banks  ;  the  habit  increases.    Shady  places 


*  Colonel  Robertson  recommends  that,  soldiers  in  the  hills  should  perform  all  offices  for  themselves  as  in  England.  The  experi- 
ment was  successfully  tried  in  the  Sikkim  campaign.    Addendum  (P.  486.) 

(c) 
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PRECIS  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Employment  are  not  generally  provided  for  the  men.  In  hot  weather  they  are  confined  to  barracks  from  9  a.m.  to  5  p.m. 
off  Dott  and  suffer  from  ennui.  P.  79,  Q.  962-981.  Covered  fives  courts,  gymnasiums,  and  workshops  for  the  men 
should  be  supplied.  It  is  very  important  that  a  regiment  on  a  distant  expedition  should  be  furnished  with 
artificers  so  as  to  be  able  to  supply  their  wants.  Annual  exhibitions  might  be  held  as  an  encouragement 
to  workmen  and  for  sale  of  articles.  Except  the  library,  the  soldier  has  usually  no  day  room.  Pp.  80,  81, 
Q.  1013-1020. 

Dr.  McLennan — ,  states  that,  except  games  in  the  barrack  yard  and  libraries,  there  are  no  means  of  recreation 
provided  at  Bombay.  There  are  gardens  at  some  stations  ;  he  suggests  that  prizes  might  be  given  for  best 
productions.*    Too  much  restraint  has  an  injurious  tendency.    P.  88,  Q.  1108-1111. 

Dr.  Colvin  Smith — ,  considers  that  trees  for  shade  should  be  planted  at  all  stations  ;  has  seen  no  sheds  under 
which  men  can  take  exercise,  though  they  exist  at  some  stations.  The  men  might  be  allowed  to  shoot,  and 
encouraged  to  take  more  exercise.  P.  100,  Q.  1398,  1405.  There  are  the  usual  outdoor  games,  which  are 
generally  connected  with  drink,  but  the  men  have  not  sufficient  amusement  mentally  or  physically  ;  ennui  and 
predisposition  to  disease  are  the  consequences.  P.  101,  Q.  1459-1463.  There  should  be  workshops  and  gardens, 
also  libraries,  which  are  now  very  deficient,  and  reading  and  smoking  rooms  attached  to  coffee  shops,  &c. 
P.  102,  Q.  1478-1486. 

Major-General  Goodwyn — ,  is  of  opinion  that  arcaded  places  under  the  barracks,  for  amusements,  would 
be  of  great  advantage  to  the  health  and  comfort  of  the  men.    P.  Ill,  Q.  1780. 

Dr.  Maclean — ,  thinks  not  half  enough  has  been  done  to  provide  occupation  and  amusement  for  the  men, 
who  suffer  much  from  ennui  there  is  a  great  difference  among  officers  in  attention  to  such  matters.  P.  141, 
Q.  2354,  2355. 

Dr.  McCosh — ,  is  of  opinion  that  the  soldiers  would  be  greatly  benefited  by  being  employed  on  public  works 
or  in  trades ;  their  wages  being  deposited  in  regimental  savings  banks  until  they  are  discharged,  or  for  their 
next  of  kin  ;  there  are  a  thousand  ways  in  which  they  may  be  employed  with  advantage  at  all  seasons  in  the 
hills,  and  four  or  five  months  in  the  plains.    P.  152,  Q.  2620-2628  ;  p.  154,  Q.  2685,  2686. 

Mr.  Julius  Jeffreys — /considers  that  the  men  might  not  only  be  employed  in  their  respective  trades  with 
great  advantage,  but  that  any  artisan  might  be  allowed  to  take  for  his  own  benefit  native  youths  as  apprentices, 
to  teach  them  useful  arts,  e.g.,  ceramic,  metallurgic,  and  chemical,  of  which  the  inhabitants  of  India  are  so 
ignorant,  commencing  with  fire  bricks,  pottery,  &c.  There  are  no  ploughs  in  India.  To  superintend  various 
works,  an  ensign's  commission  might  be  given  in  each  regiment  to  a  young  man  of  science,  with  liberal 
allowances,  so  as  to  obtain  the  best  talent,  which  would  ensure  greater  and  therefore  more  economical  results. 
P.  188,  Q.  2893-2901. 

Sir  John  Lawrence — ,  thinks  that  the  men  should  be  induced  to  work  if  possible,  but  they  do  not  like 
working.  There  is  difficulty  also  in  selling  their  productions,  being  undersold  by  the  natives  ;  carpentering, 
shoemaking,  and  tailoring  the  natives  would  do  as  well  at  a  much  less  cost;  if  there  were  a  market,  it  would 
be  a  great  inducement.  Not  one  man  in  a  hundred  cares  about  reading.  Thinks  the  mortality  might  be  much 
reduced,  and  that  ennui  is  one  of  the  causes,  also  careless  exposure.  Gardening  is  not  liked,  nor  any  work  ; 
amusement  is  preferred.  They  would  work  if  paid  for  it.  It  would  be  an  apparent  loss  to  pay  them,  but  it 
would  be  repaid  by  better  health,  and  the  regiments  might  in  some  measure  be  made  self-supporting.  Thinks 
there  would  be  an  advantage  on  the  whole  in  paying  the  men  more.  They  are  reckless  and  unhappy,  yet 
soldiers  who  had  been  in  India  prefer  it  to  home  service.    Pp.  191-193,  Q.  2937-2962. 

Colonel  Greathed — ,states  that  libraries  have  been  beneficial,  but  hopes  to  see  reading  rooms  in  the  bar- 
racks, which  are  much  needed.  P.  204,  Q.  3176.  Men  who  cannot  read  fluently  like  to  hear  others  read. 
The  men  of  the  8th  regiment  were  allowed  unbounded  liberty  to  shoot,  which  they  did  without  suffering  from 
the  heat, "j"  but  they  were  not  allowed  to  go  in  the  hottest  weather  ;  it  was  their  best  amusement,  and  they  were 
encouraged  to  go  ;  they  had  also  the  usual  outdoor  games  ;  there  were  440  subscribers  to  the  library,  and 
about  260  of  them  attended  school, — for  which  they  also  paid  a  small  subscription, — besides  recruits,  who  are 
taught  gratis.  It  depends  on  the  schoolmaster  and  commander,,  Gardens  did  not  succeed,  Englishmen  do  not 
care  for  gardens.  Scotchmen  were  induced  to  take  up  gardening  (having  prizes  offered  them)  by  Lord  F. 
FitzClarence.  Men  sometimes  work  at  their  trades,  and  might  make  a  good  living  by  it,  but  they  do  not 
work  much,  being  already  well  off.  Active  amusement  is  preferred  to  work.  There  are  no  gymnasia.  It 
would  be  a  great  advantage  to  have  them,  and  they  should  be  made  a  parade  ;  it  would  be  the  best  thing  ever 
introduced  into  the  army.  The  men  should  not  be  confined  more  than  necessary.  Large  sheds  should  be 
provided,  under  which  gymnastics  could  be  practised  at  any  hour.    Pp.  205,  206,  Q.  3203-3237. 

Dr.  Bird — ,  considers  covered  places  for  racket  and  other  exercises  should  be  put  up  annually,  as  the  rain  was 
approaching.  Day  rooms  would  be  of  the  utmost  importance  for  chess,  billiards,  &c,  both  as  regards  com- 
fort and  health.  P.  215,  Q.  3465-3469.  The  men  should  be  encouraged  to  work  at  trades  by  having  tools 
provided  by  way  of  advance,  to  be  paid  for  from  their  earnings.    P.  219,  Q.  3549-3556. 

Brigadier-General  Russell — ,  states  that  skittles  is  the  favourite  game  ;  men  tire  of  gymnastics  ;  trades  were 
always  encouraged  in  the  84th  Regt.,  tailors,  shoemakers,  carpenters,  and  some  others  were  generally  in  full  work, 
besides  clerks.  Half  the  men  were  employed  at  Eangoon  in  levelling  a  stockade,  and  250  at  Jackatalla  on  new 
barracks  ;  those  employed  made  money  and  much  improved  in  health  and  strength;  occupation  even  out  of 
doors  and  in  the  plains  is  better  than  a  listless  life  in  barracks ;  the  erection  of  workshops  would  be  a  great 
advantage,  but  their  use  much  depends  on  the  commanding  officer.  The  84th  had  a  good  library,  and  a  reading 
room  crowded  daily  from  10  till  4,  it  was  supported  by  voluntary  contributions,  and  well  supplied  with  news- 
papers, periodicals,  and  books  from  Smith  and  Elder's  sent  out  quarterly.  There  was  a  coffee-room.  Glee 
singing,  dancing,  and  theatricals  were  encouraged  and  made  lucrative  to  the  performers.  P.  229,  Q  3766- 
3778. 

Sir  P.  Cautley — ,  had  understood  from  Sir  Henry  Lawrence  that  men  do  not  take  to  gardens,  they  probably 
regard  gardening  as  work  rather  than  amusement  ;  there  is  no  difficulty  with  Scotchmen  ;  the  question  of 
amusement  depends  much  on  the  commanding  officer.  The  provision  of  workshops  for  the  different  trades 
would  be  an  admirable  way  of  occupying  the  men  ;  the  difficulty  would  be  in  procuring  tools.  Probably 
these  might  be  furnished  by,  and  remain  the  property  of,  Government  without  being  removed  from  station  to 
station  ;  understands  from  General  Tremenheere  that  every  barrack  in  the  Punjab  has  a  workshop  and  a 


*  The  TTmballa  Committee  recommend  that  gardening  be  made  an  offset  against  other  regimental  duties,  and  all  be  obliged  to 
take  it  in  turn.  (Appendix,  p.  236.)  Whilst  the  want  of  variety  of  vegetables  is  generally  acknowledged,  there  is  no  point  on 
which  the  station  returns  show  more  universal  concurrence  than  that  the  men  take  no  interest,  personally,  in  garden  work. 

f  The  Thyet  Myo  Committee  consider  labour  and  exposure  to  the  sun  in  Burmah,  not  in  any  degree  injurious  to  Europeans, 
There  should  be  no  restriction  in  this  respect,  and  workshops  for  different  trades  should  be  organized.    (Appendix,  p.  567.) 
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reading  room.  Employment  should  be  encouraged  ;  at  Landour  had  found  men  glad  to  be  employed  in  Employment 
building,  saddlery,  &c*    Pp.  235,  236,  Q.  3949-3960.  off  Duty. 

Colonel  Campbell — ,  states  that  a  fives  court  is  provided  by  Government,  and  there  must  be  a  school ; 
beyond  that  all  means  of  recreation  mainly  depend  on  the  commanding  officer.  The  men  are  fond  of  news- 
papers and  periodicals  and  new  books.  The  same  books  remain  too  long,  which  makes  them  indifferent  to 
the  library  ;  they  should  be  often  changed.  The  52nd  Regt.  had  cultivated  gardens,  and  provided  tools, 
including  turning  lathes,  printing  presses,  &c,  but  the  regiment  was  soon  moved  and  kept  changing  about,  so 
that  no  result  followed  the  labour,  and  the  tools  were  all  lost  by  degrees.  If  spacious  workshops  and  tools 
were  provided  and  kept  at  each  station  they  would  answer  unexceptionably  well,  the  same  building  well  lighted 
.might  be  used  as  an  evening  reading  and  refreshment  room  ;  deficiency  of  light  is  a  universal  fault  in  India, 
and  very  much  felt  during  the  long  nights.  The  same  oil  used  in  American  reflecting  lamps  gave  a  very 
good  light.  The  care  of  tools  and  workshops  should  be  in  the  engineers'  department.  The  men  should 
manage  their  own  trades  union  and  appoint  their  own  foremen  ;  the  profits  might  produce  a  fund  for 
materials  after  repaying  the  Government  for  the  tools.  The  52nd  printed  all  their  own  returns,  also  papers 
for  the  civil  authorities  at  Lucknow,  and  supplied  the  81st  with  100  pairs  of  boots,  not  otherwise  obtainable  ; 
the  profits  were  received  by  the  paymasters  and  divided  according  to  the  work  done  by  each  man  ;  they  will 
not  work  for  nothing.  Covered  sheds  should  be  provided  for  eacli  company  as  a  pi'otection  from  the  sun 
by  day.  Gardens  would  be  profitable  in  two  years ;  the  52nd  were  never  more  than  nine  months  at  a 
station  ;  this  was  accidental.    Pp.  243,  244,  Q.  4113-4144. 

Mr.  A.  Grant — ,  states  that  the  soldiers  often  complain  of  weary  idleness.  The  Government  might  give  them 
contracts  for  supplying  shoes,  clothing,  harness,  beer,  &c.  Tools  should  be  supplied  and  gardens  provided. 
P.  261,  Q.  4470,4471. 

Colonel  Durand — ,  considers  that  men  dislike  work  only  when  it  appears  to  them  to  be  of  no  utility,  and 
that  those  who  volunteered  might,  when  not  required  in  the  field,  be  usefully  employed  wherever  there  are 
magazines,  which  employment  would  increase  their  intelligence.  They  might  also  be  employed  in  building, 
but  it  can  only  be  on  work  which  will  bear  interruption  for  field  duties.  They  would  be  paid  for  their 
labour.  The  establishment  of  station  gardens  might  be  tried,  growing  crops  being  handed  over  by  purchase 
to  incoming  regiments.  P.  284,  Q.  5102-5121.  The  use  of  gymnastics  would  prevent  much  of  the  falling  in 
of  the  chest,  which  is  often  noticed  amongst  infantry  after  long  service  in  India.    P.  288,  Q.  5173-5177. 

Sir  C.  Trevelyan — ,  had  proposed  the  building  of  a  lofty  iron  shed,  like  a  railway  station,  at  Madras,  under 
which  there  might  be  school-rooms,  library,  reading  room,  tennis  court,  and  other  accommodation  for  amuse- 
ments calculated  to  diminish  the  depression  caused  by  the  monotony  of  barrack  life.-)-  P.  291,  Q.  5243.  Would 
recommend  such  a  building  at  all  stations,  as  the  men  cannot  walk  out  during  the  day  ;  as  compared  with  the 
object,  the  expense  would  be  insignificant.    P.  291,  Q.  5247-5254. 

Dr.  Sutherland — ,  describes  the  reports  from  India  as  indicating  great  deficiency  in  the  means  of  recreation 
instruction,  exercise,  and  occupation,  the  only  resource  being  idleness  or  vicious  indulgence.  P.  313, 
Q.  5494. 

Sir  A.  Tulloch — ,  considers  the  troops  Avould  be  healthier  if  they  were  more  employed  in  public  works 
and  fortifications.  Workshops  of  light  bamboo  might  easily  be  constructed  in  India,  and  gardens  provided  at 
each  station,  from  which  vegetables  might  be  sold  to  the  messes.  P.  317,  Q.  5551-5554.  It  would  be  a 
great  advantage  to  the  army  were  recruits  required  to  learn  to  read  and  write  before  being  discharged  from 
drill.  It  is  an  evil  that  the  soldier  is  not  sufficiently  trained  to  fatigue  ;  there  might  be  less  drill  and  more 
work  of  a  remunerative  kind.  P.  318,  Q.  5557-5561.  In  the  plains  of  India  the  men  cannot,  owing  to 
the  heat,  take  the  exercise  necessary  to  preserve  health.  P.  324,  Q.  5637. 

Dr.  Modat — ,  states  that  the  native  troops  are  fond  of  gymnastic  and  athletic  exercises.  P.  332, 
Q.  5741-5742. 

Serjeant-Major  Walker — ,  considers  it  would  be  an  excellent  plan  to  give  the  men  the  means  of  working  at 
different  trades,  as  at  Aldershott,  where  they  take  a  pleasure  in  doing  carpenters'  and  masons'  work,  &c. 
Nothing  tends  so  much  in  India  to  keep  the  soldier  in  health  as  to  keep  his  mind  employed.  There  are  no 
separate  grounds  for  games,  which  would  be  a  very  good  thing.  Gardens  were  attended  to  by  several  men 
who  were  gardeners,  they  being  let  off  other  duties.  This  was  a  great  advantage,  as  good  vegetables  are  the 
best  things  in  India,  but  the  gardens.should  be  much  larger.  Sufficient  gardeners  would  always  be  found,  if 
relieved  from  other  duties,  and  a  few  natives  could  do  anything  necessary  in  the  middle  of  the  day,  and  when 
the  regiment  moved  an  allowance  would  be  made.  The  giving  of  premiums  and  public  praise  for  the  best 
gardens  would  be  a  great  encouragement.    P.  343,  Q.  6041-6066. 

Lieut.-Col.  Ouciiterlony — ,  proposes  that  oil  gas  should  be  used  for  lighting  barracks  made  at  each  station 
from  the  common  oil  of  the  country  and  kitchen  refuse,  by  which  much  better  light  would  be  obtained  at  less 
cost  than  is  now  incurred  for  lamps,  which  do  not  enable  the  men  either  to  work  or  read  with  comfort. J 
P.  482. 

IX. — DISEASE  AND  MORTALITY, 

Sir  R.  Martin — ,  has  seen  great  invasions  of  cholera  and  fever  and  dysentery,  which  are  always  most  Disease  and 
found  in  the  worst  stations  as  regards  drainage,  malaria,  climate,  bad  ventilation,  overcrowding,  and  Mortality. 
filth.  The  correction  of  these  evils  would  be  the  best  preventive.  Intemperance  also  is  a  cause,  the 
prevalence  of  which  in  a  regiment  much  depends  on  the  character  of  the  commander.  Liver  disease,  liability 
to  which  increases  with  age,  prevails  almost  everywhere  and  is  often  associated  with  dysentery,  is  much 
influenced  by  the  circumstances  enumerated,  and  personal  hygiene.  There  is  much  rheumatism  caused  by 
sudden  alternations  of  temperature,  against  which  warm  clothing  is  the  safeguard.  There  is  also  mercurial 
rheumatism  produced  by  cold  while  under  the  influence  of  mercury.  Syphilis  prevails  to  an  enormous  extent§ 
(for  which  mercurial  treatment  is  most  detrimental,  but  it  is  still  often  resorted  to.  Q.  163,  164.)  Police  regu- 
lations are  uncertain  and  various.    Locks  have  been  frequently  established  and  again  abolished.    Scurvy  has 


*  See  Addenda,  pp.  238,  239,  Letters  from  old  non-commissioned  officers  stating  that  employment  in  trades  would  be  the  greatest 
boon  to  the.  soldier. 

f  The  Kirkee  Committee  recommend  singlestick  as  combining  dragoon  efficiency  with  amusement.    (Appendix,  p.  753.) 
%  The  Kirkee  Committee  notice  the  want  of  sufficient  light  in  barracks  at  night.    (Appendix,  p.  749.) 

§  Dr.  Macpherson  points  out  the  alarming  extent  of  syphilitic  disease.  Addendum  12,  par.  3,  p.  34.  On  the  last-mentioned 
subject  strongly  recommends  legislative  enactment,  authorizing  system  of  licence  and  control  in  cantonments  and  sea-port  towns,  to 
be  administered  by  commandant,  senior  medical  officer,  and  senior  magistrate  of  the  district  ;  that  individuals,  and  houses  open  to 
inspection,  should  be  licensed  and  registered  ;  and  Locks  established.  Such  an  experiment  was  made  at  Secunderabad  in  1855,  with 
almost  magical  success.    Addendum  13,  p.  34.    See  also  results,  p.  487. 

(c  2) 
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PRECIS  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Disease  and  been  seen  in  some  high  stations  owing  to  defective  diet  and  to  climate,  and  guinea-worm  prevails  in  Bombay  ; 
Mortality,    this  is  often  referred  to  impure  water.   Pp.  4  and  5,  Q.  94-128.    Fever  is  by  much  the  most  prevalent 

disease,  next  bowel  complaints  and  dysentery,  after  that  affections  of  the  liver  and  cholera.   P.  8,  Q.  213  and 

paper  appended.    The  mortality  among  the  British  troops  varies  from  30  to  70  per  1,000.    P.  16,  Q.  267-269. 

The  money  loss  during  30  years  may  be  moderately  computed  at  10,000,000/.  sterling.*    The  theory  that 

acclimation  renders  men  less  liable  to  disease  has  been  clearly  disproved. 

Colonel  Swatman — ,  stated  that  the  men  suffer  extensively  from  syphilis.  Could  not  see  how  this  was  to  be 

prevented  unless  by  the  re-establishment  of  locks,  which  he  thought  were  discontinued  as  a  measure  of  economy. 

P.  46,  Q.  532-538. 

Dr.  Duncan  Stewart — ,  does  not  think  that  acclimation  confers  any  immunity  from  tropical  disease. 
P.  50,  Q.  615. 

Mr.  A.  Stewart — ,  says  separate  hospitals  for  native  followers  are  required ;  and  Locks  are  much  called  for. 
These  cases  sometimes  amount  to  one  half  those  in  hospital.    P.  58,  Q.  728. 

Dr.  McLennan — ,  had  seen  cholera  prevailing  among  Hindoo  soldiers  and  their  families,  whilst  Mussulmans 
in  the  same  battalion  and  lines  entirely  escaped  attack.  This  was  attributed  to  bad  fish,  from  which  the 
latter  abstained.  Had  heard  of  several  instances  of  epidemics  attributed  to  the  vicinity  of  nuisances,  and  one 
at  Hyderabad  from  the  use  of  stagnant  water.  Intemperance,  night  exposure,  heat,  cold,  and  moisture  are 
predisposing  causes.  Cholera  is  most  prevalent  among  Europeans  in  hot  weather  ;  among  natives  in  cold. 
Diarrhoea  and  dysentery  also  are  most  prevalent  at  Bombay  in  the  cold  season,  but  generally  in  the  hottest 
and  wettest  months.  Dysentery  often  follows  fever  and  is  then  most  fatal.  Sanitary  measures  of  precaution 
and  removal  are  usually  resorted  to  on  any  epidemic  outbreak  ;  these  are  embodied  in  the  regulations.  Liver 
disease  is  very  prevalent  among  European  troops,  also  children  and  ladies  ;  the  natives  also  suffer  more  than 
is  generally  supposed  from  liver  disorders.  Should  expect  more  from  abstinence  from  liquor  and  avoidance 
of  rich,  stimulant,  or  full  diet  than  from  any  other  change.  Rheumatism  does  not  prevail  much  apart  from 
maladministration  of  mercury  for  syphilis.  Has  seen  scurvy  from  bad  diet  and  exposure  on  the  voyage  out.  It 
sometimes  occurs  among  the  natives  from  similar  causes.  Cause  of  guinea-worm  remains  in  obscurity  ;  pro- 
bably introduced  from  without  while  bathing  or  walking  in  marshy  ground.  Is  of  opinion  that  climatic 
influence,  intemperance,  and  sexual  disease  (from  which  latter  a  full  fifth  of  the  cases  in  the  Bombay  hospitals 
suffer)  are  the  three  chief  evils  affecting  the  health  and  life  of  the  soldier  in  India  (Pp.  89,  90,  Q.  1221-1231). 
Thinks  there  is  a  gradual  adaptation  to  the  change  of  climate,  but  the  man  one  year  out  is  better  able  to  bear 
exposure  than  those  10  years  in  the  country.    P.  93,  Q.  1291-1293. 

Dr.  Colvix  Smith — ,  states  that  the  suppression  of  grog  shops  and  the  establishment  of  a  Lock  hospital  at 
Secunderabad  immensely  improved  the  health  of  the  troops  in  1856.  P.  99,  Q.  1356.  The  native  troops 
quartered  close  to  a  tank  four  miles  long  suffered  much  from  fever,  and  guinea-worm  produced  by  the  water. 
Q.  1363.  Had  witnessed  epidemic  cholera  in  the  Madras  Rifles  on  the  march,  arising  from  fatigue  and  bad 
water,  which  ceased  on  the  first  rain.  At  Prome  also,  which  is  filthy,  crowded,  and  surrounded  with  swamps 
in  the  wet  season,  had  seen  cholera  among  the  native  population.  Considers  intemperance,  syphilis,  and 
malaria  the  three  chief  causes  of  disease  in  India,  all  of  which  may  be  much  diminished.  Locks  should  be 
re-established,  with  good  police.  Had  charge  of  a  Lock  at  Hyderabad  ;  and  the  commander  of  a  European 
regiment  observed,  "  Your  hospital  has  diminished  mine  by  at  least  one-third  since  its  establishment."")"  Thinks 
Locks  were  discontinued  from  false  modesty,  but  has  heard  that  there  was  an  abuse  of  police  authority  which 
induced  the  Government,  on  the  report  of  the  Inspector-General  of  Bengal,  to  abolish  these  hospitals.  Little 
could  be  done  without  the  police  ;  Pp.  102,  103,  Q.  1502-1537.  Men  suffer  from  fever  and  inflammatory 
diseases  for  first  few  years,  afterwards  from  chronic  affections.  Does  not  think  they  become  acclimatized. 
P.  105,  Q.  1607-1609.    Has  seen  erysipelas,  but  not  gangrene  in  hospitals.    Q.  1599-1601. 

Major-General  Cotton — ,  states  that  there  is  always  more  danger  from  cholera  on  the  march  than  at  stations. 
Has  been  much  puzzled  to  find  a  reason  for  the  outbreaks.  Had  found  "  Warburg's  fever  drops  "  invaluable. 
This  medicine  ought  to  be  in  every  hospital  and  camp.  Has  known  bad  fever  cured  by  it  in  a  few  hours. 
P.  129,  Q.  2114-2123. 

Mr.  Loxgmore — ,  gives  the  mortality  at  Dumdum  J  from  dysentery,  fever,  and  cholera  in  five  months 
during  the  mutiny  at  the  rate  of  27^-  per  cent,  per  annum  amoqg  women,  and  51-^  among  children.  Pp.  131,  132, 
Q.  2172-2180.    The  latrines,  &c.  were  very  offensive.    Q.  2219. 

Dr.  Maclean — ,  mentions  that  Secunderabad  was  remarkably  exempt  from  cholera  during  18  months  that  it 
prevailed  at  Hyderabad  ;  it  has  since  been  more  crowded,  and  the  epidemic  last  year  was  severe.  P.  139, 
Q.  2315.  A  malignant  form  of  dysentery  prevailed  there.  Q.  2339.  The  chief  mortality  in  all  stations  is 
from  dysentery,  cholera,  liver  complaints,  and  fevers.  Q.  2350-2352.  The  recent  sanitary  measures  adopted 
by  Sir  C.  Trevelyan  at  Fort  George,  Madras,  resulted  in  no  case  of  cholera  having  occurred  among  the  troops 
in  the  fort  during  a  severe  epidemic  in  the  town.  Q.  2353.  The  enormous  amount  of  syphilis  and  consequent 
loss  of  efficiency  is  becoming  quite  a  state  question.    The  ratio  of  cases  to  be  treated  is  about  27  per  cent. 


*  See  Suggestions,  p.  18;  and  Dr.  Balfour's  Observations,  p.  20.  See  also  Notes  on  Military  Hygiene,  by  W.  J.  Van  Someren, 
Madras  Army.  Epidemic  disease  is  produced  by  a  certain  general  condition  of  the  body  (e.g.,  induced  by  bad  air  and  water,  nuisances, 
&c.)  plus  the  specific  poison  of  a  particular  disease.  Instances  several  well  known  proofs  in  England,  and  points  out  the  prevalence 
of  epidemics  at  the  Indian  stations  ofKurracb.ee  (where  the  Rifles  lost  76  per  1,000  in  one  epidemic  in  1846);  Bellary,  Secunderabad, 
Vellore,  Colaba,  (the  slaughter-house  of  more  thousands  of  British  troops  than  are  destined  to  win  fifty  battles,)  all  mainly  arising 
from  overcrowding,  bad  drainage,  and  other  local  conditions.  Produces  proofs  of  injurious  effects  of  over-fatigue  in  India ;  also 
intemperance.  Gives  a  formula  for  production  of  disease,  similar  to  the  celebrated  one  by  Dr.  Bone  for  production  of  yellow  fever  in 
the  West  Indies.  Addendum  10,  p.  28.  See  further  remarks  on  the  Hill  Fevers  of  Southern  India,  by  Dr.  Heyne.  Fever  is  totally 
unknown  on  hills  formed  of  quartz,  felspar,  and  real  horn-blende  ;  on  iron  granite  it  is  virulent.  This  he  ascribes  to  magnetic  or 
electric  fluid  disengaged  in  great  quantity  in  the  hot  season.  Recommends  avoidance  of  hills  as  residence  where  magnetic  irons  and 
is  found,  or  within  two  miles  of  such.  Addendum  14,  p.  35. 

f  Dr.  Macpherson  observes,  that  688  men  of  the  home  force  are  always  in  hospital  from  syphilitic  disease  alone,  and  that  the 
money  lost  to  the  State  is  calculated  at  about  14,500/.,  per  annum.  (Appendix  p.  649.)  The  officers  of  the  medical  service  are 
almost  unanimous  in  recommending  the  establishment  of  locks.  Dr.  Grierson,  however  (Kurrachee),  argues  strongly  against  them 
on  moral  grounds,  insisting  on  the  expulsion  of  prostitutes  as  the  proper  remedy.  (Appendix,  p.  821.)  Mr.  Hare  remarks  that 
prostitutes  in  India  are  purchased  and  educated  for  the  trade,  and  it  is  only  necessary  to  punish  those  who  profit  by  the  women's 
earnings,  to  prevent  the  spread  of  disease.  (Appendix,  p.183-4.)  The  Umballa  Committee  are  of  opinion  that  locks  might  be 
aided  by  allowing  the  prostitutes  to  select  one  of  their  own  number  as  their  head;  let  her  be  well  paid  and  made  responsible  that  no 
diseased  woman  goes  undetected.  (Appendix,  p.  235.)  The  Chunar  Committee  (Mr.  Tweddell)  recommend  that  the  prostitutes, 
who  are  a  distinct  class  in  India  and  do  not  disguise  their  vocation,  should  be  registered  and  numbered  ;  and  suggests  that  a  small 
establishment  consisting  of  a  native  doctor  and  two  or  three  women,  under  the  superintendence  of  the  sanitary  officer  and  magistrate, 
would  be  more  suitable  to  native  ideas  than  a  regular  lock  hospital,  and  prove  more  effectual  in  reducing  the  amount  of  disease. 
(Appendix,  p.  90.) 

J  See  report  of  this  outbreak,  Addendum,  note,  p.  134. 
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Locks,  with  the  aid  of  the  magistrates  and  proper  supervision,  would  answer  well.  The  native  people  are  Disease  and 
very  obedient  to  authority.  P.  143,  Q.  2393-2406.  Strongly  recommends  the  introduction  of  an  ambulance  Mortality. 
system  for  sick  and  wounded  in  India  as  a  measure  of  economy  as  well  as  of  relief.    P.  145,  Q.  2420.  ~~ 

Dr.  M/Cosh — ,  states  that  the  debility  produced  by  heat  increases  with  the  time  of  exposure.  New  comers 
generally  do  not  feel  the  heat  so  much  as  old  Indians.  There  is  an  absence  of  epidemics,  cholera,  small- 
pox, and  fevers,  &c.  on  the  hills  ;  but  there  is  a  disposition  to  diarrhoea,  usually  not  dangerous,  often  bene- 
ficial, though  in  severe  cases  liable  to  run  on  to  dysentery.  Men  going  to  the  hills  in  a  scorbutic  state  have 
suffered  considerably  from  diarrhoea.*  Scurvy  prevails  in  Upper  India  from  want  of  vegetables.  Ascribes 
this  hill  diarrhoea — 1,  to  reduced  pressure  of  the  atmosphere  on  the  bowels  ;  2,  the  secretion  of  bile  (the  liver 
being  atfected)  is  lessened  ;  3,  reduced  perspiration  induces  extra  internal  secretion.  The  natives  suffer 
largely  from  a  disease  called  mahamurry,  referred  to  their  dirty  habits.  Pp.  148,  149,  Q.  2512-2562.  Ennui 
is  the  greatest  evil  the  medical  officer  has  to  struggle  with.  The  men  rushing  with  indifference  to  their 
graves;  he  trying  to  prevent  them.  P.  152,  Q.  2612.  Men  are  never  so  healthy  as  when  undergoing  the 
fatigues  of  a  long  march.    P.  154,  Q.  2686. 

Mr.  Julius  Jeffreys — ,  estimates  as  very  great  the  mortality  arising  from  solar  radiation  (apoplexy)  in 
India  ;  believes  that  in  particular  instances  it  has  amounted  to  50  per  cent.    P.  186,  Q.  2875-2886. 

Colonel  Greathed — ,  states  that  the  disease  and  mortality  in  the  8th  regiment  was  small  at  first,  and  con- 
tinued so  during  15  years.  They  never  had  cholera  except  at  Delhi.  In  the  hottest  station,  Deesa,  the  mor- 
tality during  three  years  was  remarkably  small.  The  men  were  accustomed  to  take  active  exercise.  A  man 
would  walk  14  miles  from  the  barrack,  shooting,  and  be  back  at  night;  the  well-conducted  men  always  having 
unbounded  liberty.  P.  204,  Q.  3201-3205.  Does  not  believe  in  acclimatizing.  After  six  or  eight  years'  service 
a  man  is  not  so  good  as  he  was ;  but  the  deterioration  mainly  arises  from  a  life  of  inaction.  This  would  be 
improved  by  gymnasia.  P.  209,  Q.  3303-3308.  Locks  should  be  re-established  ;  but  it  is  a  moot  question 
with  reference  to  the  tyranny  sure  to  be  exercised  by  the  police.  Thinks  the  men  are  chiefly  injured  by  the 
climate  ;  yet  it  is  not  mere  temperature.    Pp.  209,  210,  Q.  3316-3341. 

Dr.  Bird — ,  states  that  in  Bombay  diarrhoea  and  cholera  are  the  prevailing  diseases  in  May  and  June  ; 
dysentery,  gastro-enteric  cases,  with  bronchitis,  in  June  and  July  ;  and  rheumatism,  gastro-hepatic  disease, 
and  abscess,  in  August  ;  and  fevers  from  September  to  November.  The  ratio  of  mortality  was  from  40  to  55 
per  1,000  (1847-1857)  ;  whilst  at  Poona  and  Kirkee  it  did  not  exceed  10  per  1,000,  exclusive  of  reliefs  from 
the  low  districts.  At  Belgaum  it  was  19.  Pp.  213,  214,  Q.  3418-3420.  Does  not  consider  the  present 
army  medical  statistics  of  any  value.  They  should  be  reconstructed  and  combined  with  meteorological  and 
medical  observations  by  intelligent  medical  officers.  Conclusions  as  to  healthiness  of  station  can  only  be  formed 
after  residence  of  six  or  eight  years.  It  would  be  better  to  trace  the  history  of  each  regiment  throughout. 
P.  216,  Q.  3486-3506.  Ascribes  frequency  of  solar  apoplexy  to  sudden  exposure  to  the  sun,  often  aggravated 
by  spirits  on  the  march.  P.  220,  Q.  3574-3583.  Cholera  is  induced  by  miasmata,  heat  aided  by  bad  sanitary 
conditions,  improper  food,  vice,  &c.  Liver  disease  at  Belgaum  was  chiefly  caused  by  alternations  of  tempe- 
rature ;  also  rheumatism.  Woollen  clothing,  bathing,  and  temperance  are  the  best  preventives.  Scurvy  is 
a  blood  disease  analogous  to  rheumatism,  arising  from  deficient  nourishment  and  damp.  Guinea-worm,  pro- 
duced by  bad  water,  may  be  prevented  by  the  use  of  filters.  P.  220,  Q.  3589-3596.  Considers  that  the 
Europeans  can  be  acclimated,  so  far  as  temperature,  dryness,  or  humidity  is  concerned  ;  but  the  human  system, 
though  it  may  resist,  cannot  become  habituated  to  local  endemic  miasmata  ;  the  latter  are  removable  by 
hygienic  measures.  It  is  as  bad  to  transfer  men  too  suddenly  from  a  tropical  to  a  temperate  climate  as  the 
reverse.    Such  changes  are  better  borne  in  youth  than  in  mature  age.    Pp.  223-225,  15.  3650-3672. 

Brigadier-General  Russell — ,  states  that  at  Moulmein  the  men  just  landed  from  England  suffered  a  good 
deal  from  dysentery,  which  was  attributed  to  fresh  pork  and  intemperance.  P.  226,  Q.  3691.  Cholera  at 
Fort  George  was  attributed  to  an  open  drain  close  to  the  barrack-rooms.  Q.  3700.  Frequent  removals  to 
and  from  the  hills  would  be  regarded  with  some  dread,  as  a  regiment  seldom  moves  in  Madras  without  an 
attack  of  cholera,  generally  attributed  to  bad  water  and  over-fatigue.  At  Trichinopoly  his  regiment  escaped, 
owing  to  precautionary  measures  taken  whilst  cholera  raged  in  the  bazaar  and  artillery  barracks.  P.  230, 
Q.  3795-3800.  In  calculating  the  mortality  at  stations,  deaths  among  invalids  who  often  die  en  route 
ought  to  be  included  ; — not  being  so,  the  mortality  attributable  to  the  station  is  generally  understated.  Acci- 
dents, however,  are  included,  which  are  sometimes  numerous.  Mere  heat,  if  equable,  does  not  produce  exces- 
sive mortality.  In  Rangoon,  sickness  was  caused  by  insufficient  food, — meat,  fruit,  and  vegetables, — the 
country  did  not  produce  them.    P.  232,  Q.  3851-3860. 

Sir  P.  Cautlet — .  considers  valuable  a  suggestion  of  Mr.  Acton's, \  that  as  a  means  of  purification  from 
syphilis,  jets  of  water  from  cisterns,  provided  for  the  purpose,  should  be  constantly  running  in  all  the  barrack 
urinals,  by  which  means  local  ablution  could  be  frequently  resorted  to.    P.  238,  Q.  4010. 

Colonel  Campbell — ,  has  no  complaint  to  make  of  vices  among  the  soldiers  in  India.  Syphilis  is  not  com- 
mon, not  so  much  as  at  home.  There  is  great  power  to  check  it.  The  native  women  frequenting  the  bazaars 
are  known  ;  a  list  is  kept  by  the  bazaar-master,  and  if  three  or  four  men  were  found  going  in  hospital,  these 
women  would  be  all  examined  by  the  surgeon,  and  those  infected  either  cured  or  sent  off.  It  is  very  easily 
done  ;  not  at  such  a  place  as  Calcutta  perhaps,  but  at  the  stations  generally.  It  is  completely  in  the  hands  of 
the  commanding  officer.  The  sick  are  usually  attended  by  the  native  servants,  who  are  very  good  nurses. 
The  conduct  of  the  natives  depends  much  on  the  way  they  are  treated  themselves.  Has  known  a  regiment 
entirely  deserted  by  them.  Considerable  mortality  took  place  among  the  52nd  regiment  at  Subathoo,  caused 
by  a  four  days'  march  to  escape  from  barracks  in  a  shaky  state  at  Umballa,  in  the  rainy  season.  The  men 
were  ankle  deep,  and  the  regiment  lost  12  or  13  a  month  from  fever  and  ague,  for  three  or  four  months 
afterwards.    P.  246, Q.  4212-4241. 

Mr.  Elliot — ,  recommends  a  scientific  commission  to  investigate  the  circumstances  under  which  malaria  is 
generated,  in  order  that  better  precautions  against  fever  could  be  taken,  e.g.  in  the  selection  of  halting-places 
or  sites  for  stations.  An  elevation  of  less  than  5,000  feet  can  hardly  be  considered  safe.  Fever  prevails 
chiefly  at  the  foot  of  the  hills.  Thinks  malaria  is  sometimes  carried  up  ravines  by  the  wind,  so  as  to  affect 
places  in  themselves  free  from  it.  Geological  formation  is  thought  to  have  an  influence.  Clearing  the  jungle 
appears  to  have  been  beneficial  at  Segoor.  Any  district  once  cultivated,  and  afterwards  deserted,  appears  to 
be  unhealthy,  and  to  improve  by  being  again  brought  under  cultivation.    The  neighbourhood  of  rivers  seems 


*  The  Roorkee  Committee  believe  that  the  hill  diarrhoea  is  caused  by  water  loaded  -with  rotten  vegetable  matter.  Mr.  Hare 
has  often  prevented  patients  from  drinking  any  but  rain  -water  collected  in  a  tub,  by  stretching  a  sheet  on  four  poles,  and  always 
with  the  result  of  stopping  the  diarrhoea.    (Appendix,  p.  183). 

t  See  Mr.  Acton's  observations  recommending  compulsory  ablution  and  regimental  locks,  p.  489. 
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Disease  and  unfavourable.  The  wearing  of  gauze,  muslin,  or  cotton  appears  to  be  a  protection,  as  proved  by  Colonel 
Mortality.  Blake,  in  the  deadly  jungles  of  Rampa.  Places  long  free  from  malaria  may  be  suddenly  deluged  by  it. 
•   Pp.  247-251,  Q.  4242-4288. 

Mr.  Montgomery  Martin — ,  mentions  decaying  granite  as  producing  malaria,  e.g.  at  Hong  Kong.  Refer- 
ring to  Dr.  Heyne,  on  the  same  subject,  has  understood  that  the  limestone  formation  on  the  Indus  has  been 
productive  of  fever.  P.  252,  Q.  4291-4295.  The  Terrai,  along  the  lower  Himalayas,  is  covered  with  dank 
vegetation  and  forests,  yielding  at  all  times  a  pestiferous  gas.  There  is  no  great  unhealthiness  in  Tanjore  from 
irrigation  and  rice  cultivation.  The  fogs  in  Lower  Bengal  are  noxious,  to  avoid  which  the  mouth  is  often 
protected  by  muslin.  They  prevail  near  the  ground,  so  that  it  is  important  that  buildings  should  be  well  raised, 
as  the  upper  stories  are  comparatively  out  of  the  fog.  At  Badulla  and  other  places  people  may  sleep  on  the 
ground  without  injury.    Pp.  257,  258,  Q.  4380-4406. 

Mr.  A.  Grant — ,  states  that  various  sanitary  improvements  had  reduced  the  mortality  in  the  12  years  prior 
to  1854,  20  in  100,  as  compared  with  previous  returns  ;  but  that  in  the  sultry  and  malarious  plains  the 
mortality  must  always  be  high.  P.  260,  Q.  4454-4456.  At  Fort  William  the  mortality  is  now  69  in  1,000. 
Cawnpore  is  bad,  and  Allahabad  worse.  The  strong  men  only  should  remain  in  the  plains.  P.  261, 
Q.  4464-4466.  Five-sixths  of  the  mortality  arises  from  abdominal  affections,  induced  by  high  moist  tempera- 
ture, intemperance,  bad  food,  malaria,  overcrowding.  P.  262,  Q.  4474-4483.  The  filthy  state  of  ravines,  insuf- 
ficient ventilation,  &c,  at  hill  stations,  were  the  causes  of  diarrhoea,  &c.  ;  not  cold  or  damp.  P.  262, 
Q.  4484-4497.  Thinks  the  mortality  in  India,  now  upwards  of  six  per  cent.,  might  be  reduced  to  four  per 
cent,  by  proper  sanitary  arrangements  at  the  present  stations  ;  and  to  two  per  cent.,  if  only  stationed  in  good 
barracks,  at  such  places  as  Rawul  Pindi,  Sealkote,  Jullundur,  Meerut,  Agra,  Hazareebaugh,  Bangalore, 
Poona,  and  Belgaum,  with  depots  and  reserves  on  the  hills.    P.  264,  Q.  4539-4556. 

Dr.  Sutherland — ,  considers  that  the  zymotic  diseases  of  India  are  the  same  as  arise  in  England  from  want 
of  drainage  and  ventilation,  decaying  animal  and  vegetable  matter,  bad  water,  and  intemperance  ;  the  atmos- 
pheric conditions  appear  to  call  these  causes  of  disease  into  greater  activity.  The  ample  ration,  with  very 
limited  exercise,  is  beyond  doubt  a  cause  of  disease,  and  habitual  tippling  is  more  destructive  to  health  in  such 
a  climate  than  occasional  drunkenness.*  P.  313,  Q.  5494.  The  mortality  may  be  greatly  reduced  even  in  the 
plains,  in  which  every  sanitary  precaution  should  be  carried  out.    P.  316,  Q.  5526-5529. 

Dr.  Farr — ,  suggests  that  the  system  of  recording  and  analyzing  the  diseases  of  the  army  in  England  should 
be  extended  to  India,  which  would  show  the  mortality  in  each  regiment  year  by  year,  and  thus  test  the 
salubrity  of  the  different  stations.   P.  316,  Q.  5532,  5533. 

Sir  A.  Tulloch — ,  states  that  the  statistics  of  mortality  in  the  army  show  a  considerable  excess  in  warm 
as  compared  with  temperate  climates  ;  but  this  ratio  has  been  much  reduced  in  the  West  Indies  by  sanitary 
improvement.  P.  317,  Q.  5534-5543.  Doubts  whether  syphilis,  though  it  undermines  the  health  of  the 
soldier  to  a  considerable  extent,  is  much  more  common  among  the  military  than  civilians  ;  the  ordinary  pro- 
portion is  about  120  cases  per  1,000  men  annually.  The  average  mortality  in  India  from  1817  to  1855  was 
70  per  1,000  from  all  causes,  including  casualties  in  war.  Since  the  mutiny,  the  ratio  has  been  about  half  this 
mortality.  Upon  a  strength  of  70,000  men,  the  annual  loss  would  be  4,200,  which  might  probably  be  reduced 
to  1,400.  The  mortality  among  officers  of  the  same  average  age  as  the  men  is  about  25,  and  among  civilians 
20  per  1,000.  The  mortality  among  the  troops  need  not  exceed  20  per  1,000  if  placed  in  healthy  stations  and 
other  favourable  circumstances.  P.  318,  Q.  5562-5596.  Fever,  dysentery,  diarrhoea,  and  liver  disease  are 
.  the  most  fatal  in  tropical  climates  ;  syphilis  also,  which  acts  more  indirectly  by  reducing  the  general  health, 
and  much  increases  the  amount  of  invaliding.  It  has  been  proved  in  the  West  Indies  especially  that  it  was 
erroneous  to  suppose  that  men  suffered  greatly  from  want  of  acclimation.    P.  324,  Q.  5621-5642. 

Dr.  Motjat — ,  states  that  the  natives  are  liable  to  frightful  outbreaks  of  cholera,  fever,  and  dysentery.  Has 
known  900  out  of  1,000  men  in  hospital.  Up  country  sepoys  invariably  become  sick  in  the  lower  provinces. 
P.  331,  Q.  5722-5723.  The  mortality  among  them  is  much  higher  than  is  apparent  from  the  returns,  as 
men  if  sick  apply  for  leave,  and  die  at  home,  when  they  are  not  included  in  the  mortality  register.  The  sepoy 
generally  improves  much  at  first  after  joining  the  service.  Rheumatism,  the  sequelaa  of  fevers,  and  dysentery 
are  the  chief  causes  of  invaliding.  Among  the  Sikhs  and  Mahomedans  there  is  much  syphilis  ;  the  mortality 
would  be  double  what  appears  in  the  returns,  but  that  would  be  much  under  Europeans,  as,  being  in  their  native 
climate,  and  more  sober,  they  suffer  less  from  injuries  ;  inflammation  runs  a  very  mild  course  with  them.  The 
Hindoo  buys  no  meat,  the  Mahomedans,  Mughs,  and  Burmese  do.  Many  of  the  natives  are  in  capital  physical 
condition.  P.  332,  Q.  5743-5775.  In  the  prisons,  the  mortality  is  high,  probably  12  per  cent,  last  year. 
In  damp  malarious  districts  the  village  population  is  very  unhealthy  ;  but  in  the  elevated  districts  there  is  a 
very  fine  population.    They  deteriorate  exceedingly  from  change  of  climate.    P.  333,  Q.  5790-5800. 

Dr.  Wallich — ,  states  that  the  mortality  among  native  troops  greatly  varies.  Dysentery,  fever,  cholera, 
and  rheumatism  are  the  chief  diseases.  In  some  of  the  stations  there  is  much  syphilis,  men  are  often  sent 
away  when  past  cure.  There  is  no  control  over  their  diet  or  over  their  huts,  so  that  there  is  no  power  of 
preventing  disease.  The  men  would  not  object  to  such  proper  supervision,  if  it  were  made  a  condition  of 
their  employment.  Few  of  them  drink.  The  worst  evils  are  impure  water,  bad  drainage,  and  ventilation. 
Would  recommend  weekly  inspection,  and  the  use  of  prophylactics  and  gentle  medical  treatment  without 
sending  them  into  hospital  or  taking  them  from  duty.  They  should  be  encouraged  to  apply  to  the  medical 
officer  for  this  purpose,  when  slightly  affected  or  out  of  sorts.    P.  336,  Q.  5861-5922. 

Serjeant -Major  Walker — ,  states  that  more  men  are  invalided  and  killed  by  syphilis  than  any  other 
disease  except  fever.  It  might  be  diminished  by  vigilant  superintendence  of  the  women  by  native  doctors 
in  native  hospitals  ;  those  diseased  being  sent  away.  The  orders  of  Government  are  good  and  well  intentioned, 
but  not  properly  carried  out  by  subordinates.  Considers  much  disease  is  caused  by  bad  drainage  in  barracks, 
and  filth  in  the  neighbouring  towns,  e.g.  cholera,  fever,  dysentery  ; — but  the  men  prefer  India  to  other  stations 
after  experience  of  the  service.  Fresh  troops  stand  the  climate  better  than  old  soldiers,  but  the  latter  cannot 
bear  the  cold  in  England.  P.  345,  Q.  6089-6128.  The  sick  are  attended  by  natives  and  regimental  orderlies  ; 
there  is  no  ground  of  complaint.    P.  346,  Q.  6141-6145. 

Mr.  Julius  Jeffreys — ,  urges  the  use  of  the  respirator  for  weak  persons  going  to  the  hills.  He  further 
recommends  the  use  of  external  compression  of  the  limbs  in  cholera  ;  also  the  use  of  aromatic  oil  applied  to 
the  skin  as  a  protection  during  epidemics.    P.  499. 


*  The  Rawul  Pindi  Committee  consider  that  to  prevent  hepatic  disease,  soldiers  should  not  be  allowed  to  consume  so  much 
animal  food  in  hot  climates.  (Appendix,  p.  256.)  The  Ahmednuggur  Committee  condemn  health  parades  as  needless  and 
obnoxious.  For  neglect  of  immediate  application  men  should  have  "with  delay  "  marked  against  their  names  in  the  report  book, 
and  be  obliged  to  make  good  all  duties  missed  while  in  hospital.    (Appendix,  p.  840.) 
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Dr.  Dempster — ,  considers  that  troops  are  most  liable  to  disease  during  the  first  two  years  in  India,  e.g.,  Disease  and 
dysentery,  hepatitis,  remittent  fever,  and  sunstroke.    They  are  afterwards  less  obnoxious  to  these  diseases.  Mortality. 

Cholera  is  exceptional  ;  no  rule  can  apply.    A  detachment  of  300  men  landed  in  the  cold  season  in  1853,  and  «   

marched  straight  to  Meerut  ;  all  had  a  slight  attack  of  fever  in  the  ensuing  hot  season,  but  none  died.  It  is 
an  advantage  to  recruits  to  join  old  Indian  soldiers  who  understand  precautions.  After  10  years'  residence 
the  constitution  deteriorates  and  becomes  liable  to  chronic  liver  disease,  &c.  among  the  men,  though  iha 
officer  will  then  be  at  his  best.  P.  475.  Points  out  the  necessity  of  frequent  examinations  both  of  women  and 
men  to  guard  against  syphilitic  disease,  also  the  enforcement  of  frequent  ablution  on  the  part  of  the  latter, 
especially  after  contact.  P.  467. 

Dr.  Eatavell — ,  observes  that  in  the  absence  of  a  correct  census  there  is  great  difficulty  in  estimating  the 
mortality  among  the  natives  of  India.  The  only  means  are  the  records  of  the  places  of  interment.  Dis- 
pensaries, native,  and  gaol  hospital  returns  may  furnish  a  tolerably  correct  idea  as  to  the  prevalent  diseases. 
Also  returns  of  native  regiments,  though  these  have  often  serious  sources  of  error,  recruits  being  frequently 
predisposed  to  disease.  P.  480. 


X. — MORAL  CONDITION  OF  THE  SOLDIER. 


Lieut.-Colonel  Gall — ,  states  that  the  soldier  cannot  marry  without  consent  of  his  commanding  officer,  or 
if  he  does  his  wife  will  not  receive  the  usual  allowance  of  five  rupees  a  month.  About  12  per  cent,  of  married 
men  are  allowed  to  live  in  barracks.  There  are  not  many  marriages  without  leave.  Native  women  receive 
half  the  allowance  given  to  Europeans.  They  require  fewer  comforts  indispensable  to  Europeans.  Some  of 
them  are  well  conducted.  They  seldom  leave  the  country.  Generally  the  man  would  volunteer  into  another 
regiment  on  his  own  leaving  for  England.  P.  80,  Q.  1001-1012. 

Dr.  Maclean — ,  considers  that  if  marriage  were  encouraged  among  the  soldiers,  and  they  were  located  on 
the  hills,  they  would  be  much  better,  healthier,  and  happier  in  every  way  than  they  are  now.  They  would 
require  assistance  from  the  Government,  and  it  is  a  financial  question  of  considerable  importance.  P.  144. 
Q.  2407-2414. 

Dr.  McCosh — ,  states  that  artillerymen  are  generally  better  selected,  and  they  are  more  careful,  steady, 
studious,  and  active  than  soldiers  of  the  line  ;  they  look  forward  to  promotion,  and  they  suffer  much  less  from 
ill-health  in  consequence  of  their  better  habits.  Pp.  150,  151,  Q.  2567-2581.  Good  results  might  follow 
from  instructing  the  men,  especially  recruits,  as  to  care  of  their  health  ;  a  short  manual  should  be  placed  in  their 
hands.  The  soldier  should  have  more  inducement  to  live.  Having  no  motive  for  the  future  they  regard  life 
very  little.  They  should  have  the  means  of  living  when  discharged.  They  should  be  employed  in  public 
offices  and  works,  &c.  The  average  pension  of  29,000  men  is  &\d.  a  day.  The  soldier  should  have  light 
employment  or  a  better  pension  insured  to  him,  as  after  10  or  20  years  in  India  he  returns  a  broken-down 
man.   Pp.  151,  152,  Q.  2597-2620  ;  p.  154,  Q.  2684-2686. 

Sir  John  Lawrence — ,  believes  the  more  inducements  held  out  to  the  men  the  more  likely  they  are  to  behave 
well ;  he  would,  therefore,  advocate  increased  pensions.  P.  192,  Q.  2958-2959.  Moral  influences  should  be 
brought  to  bear  on  the  soldier  to  induce  him  to  look  more  to  the  future.  Marriage  should  be  allowed, 
which  makes  them  more  steady,  careful,  and  manageable.  Their  pay  should  be  increased  to  help  them. 
The  wives  keep  them  straight.  The  soldier's  wife  also  should  be  taken  care  of  and  allowed  to  go  with  the 
regiment.  The  desertion  of  his  wife  demoralizes  the  man.  The  women  should  be  carefully  looked  after  in 
cantonments,  by  a  picked  officer,  when  the  men  are  in  the  field.  Widows  also  should  be  taken  care  of,  the 
want  of  such  care  shortly  forces  them  into  unsuitable  marriages  or  worse.  Tickets  may  be  left  with  the 
paymaster  to  secure  remittances  to  families.  The  men  should  be  made  as  contented  as  possible,  which  would 
make  a  great  difference  in  their  feelings  and  fidelity.  The  practice  of  abandoning  the  wives  when  a  regiment 
goes  on  service  produces  terrible  results.    Pp.  199,  200,  Q.  3063-3070. 

Col.  Greatiied — ,  states  that  the  moral  tone  of  the  men  in  India  is  much  higher  than  it  is  in  England. 
There  are  no  pothouses  there.  Though  there  may  be  much  vice,  yet  the  native  bazaars  do  not  afford  them 
society  in  which  they  live.  P.  200,  Q.  3082-3084.  Has  frequently  known  a  fortnight  to  elapse  without  one 
man  out  of  1,000  (the  8th  regiment)  being  confined  for  drunkenness.  P.  203,  Q.  3160.  The  unbounded 
liberty  given  to  the  good  men  was  never  abused  ;  it  was  quite  a  point  of  honour  with  them  to  behave  well, 
and  there  were  never  any  disputes  between  them  and  the  natives.  P.  205,  Q.  3208,  3209.  It  would  be  a  great 
advantage  to  have  more  married  men,  say  25  per  cent.,  they  are  more  free  from  crime.  If  the  women  were 
better  cared  for  when  the  men  take  the  field,  much  might  be  done  to  remedy  the  present  evil ;  but  not  unless 
better  arrangements  be  made  for  the  maintenance  of  the  wives.  There  is  a  difficulty  when  the  regiment 
comes  home,  for  the  married  men  do  not  volunteer  in  the  same  proportion  as  the  unmarried,  though  admitting 
they  are  better  off  than  in  England.    It  arises  probably  from  the  loss  of  their  children. 

Brig.-Gen.  Russell — ,  considers  that  the  married  men  quartered  in  separate  huts  are  better  behaved, 
respectable,  and  contented.  They  are  more  healthy.  Would  allow  25  per  cent,  to  marry,  but  the  number 
would  seldom  be  kept  up.  A  man  should  have  at  least  50  rupees  to  start  with.  The  drain  on  the  canteen 
fund  is  heavy  for  the  families  when  the  regiment  is  away  on  service.  It  happened  more  than  once  that 
married  men,  from  regiments  ordered  home  volunteered  into  the  84th  regiment,  which  happened  to  be  sta- 
tioned near,  because  of  the  small  expense  of  moving  their  things.  P.  228,  Q.  3748-3765.  The  soldier  should 
be  treated  with  consideration  that,  he  may  imbibe  self-respect  and  control.  Men  are  very  much  what  they 
know  your  opinion  of  them  to  be.    P.  230,  Q.  3789. 

Colonel  Campbell — ,  considers  there  is  a  general  improvement  in  the  conduct  of  the  soldier  of  late  years, 
produced  by  improved  discipline,  the  good  conduct  warrant,  amusements,  and  encouragement  in  many  ways. 
P.  243,  Q.  4109-4112.  The  conduct  of  the  52nd  regiment  in  India  was  admirable.  Q.  4103.  Has  no 
complaint  to  make  at  all  about  the  vices  of  the  soldier  ;  it  would  be  impossible  to  get  1,000  men  to  behave 
better.    P.  246,  Q.  4212. 

Colonel  Durand — ,  is  of  opinion  that  a  larger  number  of  men  might  be  allowed  to  marry,  which  makes  them 
healthier  and  happier  ;  but  there  are  great  difficulties  in  regard  to  the  care  of  the  women,  and  to  the  service 
regulations  elsewhere.    P.  286,  Q.  5137-5140. 

Sir  C.  Trevelyan — ,  considers  that  motives  for  improving  their  condition  in  life  should  be  offered  to  the 
soldiers  to  induce  them  to  exertion,  such  as  the  prospect  of  employment  in  the  police  and  public  works,  com- 
missariat, ordnance,  and  other  departments  ;  we  should  thus  improve  our  administrative  system,  leaven  the  mass 
of  the  population,  benefit  the  men,  and  so  raise  the  character  of  the  service  as  to  encourage  recruiting.  This 
would  encourage  a  kind  of  colonization  eminently  applicable  to  India.  With  these  views,  he  had  established 
stipendiary  studentships  for  soldiers  at  the  Civil  Engineering  College  at  Madras.  Men  recommended  for 
good  conduct,  and  having  some  elementary  attainments,  were  allowed  to  compete  for  these,  but  the  number  of 
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applicants  was  so  great  that  a  preliminary  regimental  examination  was  found  necessary  to  decide  upon  th  e 
candidates  ;  and  thus  20  picked  men  were  collected  for  the  administrative  service.  This  system  might  be 
extended,  the  men  being  separated  from  the  army  at  the  end  of  a  fixed  probationary  period.  Such  induceme  nts 
being  held  out  would  not  only  tend  to  keep  the  men  out  of  mischief,  but  to  prevent  the  ennui  from  wh  ich 
their  health  suffers  more  than  from  actual  disease.    P.  299,  Q.  5357-5361. 

Sir  A.  Tulloch — ,  is  of  opinion  that  in  unhealthy  stations  the  spirits  of  the  men  break  down,  and  they  are 
often  driven  to  dissipation  in  consequence.    P.  324,  Q.  5635. 

Dr.  Mouat — ,  describes  the  bond  of  caste  among  the  Hindoos  as  much  loosened  ;  high-caste  men  will  often 
perforin  the  most  menial  duties  for  European  officers  who  treat  them  kindly.  Much  of  their  time  is  spent  in 
idleness.  There  is  generally  little  to  complain  of  on  the  score  of  temperance  among  the  sepoys,  but  the  Sikhs 
are  fond  of  drink.  P.  331,  Q.  5734-5740.  Does  not  think  it  possible  to  improve  the  condition  of  the  sepoy ; 
and  they  have  every  advantage  and  indulgence.  They  become  much  attached  to  those  officers  who  treat  them 
kindly.    P.  334,  Q.  5806-5811. 

Serjeant-Major  Walker — ,  states  that  it  is  difficult  to  get  women  fit  for  soldiers'  wives.  The  married  men 
are  much  more  comfortable  in  India,  and  far  better  off  with  detached  quarters.  If  the  wife  be  careful  he  may 
save  money.  When  on  active  service  the  women  are  left  at  the  depot.  The  married  men  are  steadier,  not 
so  often  in  hospital,  and  less  liable  to  many  diseases,  and  more  contented  than  the  single  men.  If  on  the  hills, 
more  men  might  be  allowed  to  marry,  but  on  the  plains  the  children  dwindle  away.    P.  344,  Q.  6067-6087. 


Hill 
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XL— STATIONS  ON  THE  HILLS. 

Sir  R.  Martin — ,  considers  that  altogether  heat,  with  malaria,  constitutes  the  most  powerful  source  of  disease 
in  India.  Proper  sanitary  arrangements  would  effect  much  improvement,  but  the  periodical  removal  to 
mountain  stations  is  also  of  great  importance — a  State  necessity.*  These  should  not  be  on  the  front  spurs, 
which  are  always  wet,  but  some  40  miles  to  the  rear,  where  it  is  comparatively  dry — e.g.,  at  Chenee  as  com- 
pared with  Simla,  where  this  has  been  overlooked.  In  Sylhet  and  Assam  the  same  oversight  has  occurred. 
Believes  there  are  table  lands  to  be  found  having  pasturage,  water,  shade,  and  means  of  cultivation  suitable 
even  for  cavalry  and  artillery.  The  present  hill  stations  are  often  too  high  as  well  as  too  wet,  and  injury  has 
often  been  caused  by  sudden  removal  from  a  dry  heat,  to  cold  and  damp.  The  mountain  ranges  should  be  used 
as  preservative  of  health  ;  they  are  not  curative.  If  troops  on  arrival  were  sent  to  the  hills  they  would  be 
maintained  in  health  and  vigour,  descending  annually  to  the  plains  in  the  cold  season  for  military  exercises, 
and  whenever  the  state  of  the  country  required  their  presence  ;  but  no  man  should  stay  longer  than  12  months 
at  one  time  in  the  plains.  Of  British  children  residing  in  the  plains  of  India  one  in  five  only  survive  the 
fifth  year,  while  in  the  mountains  they  thrive  as  at  home.  The  theory  that  acclimation  renders  men  less  liable 
to  disease  has  been  clearly  disproved.  Hill  stations  could  be  better  protected  by  medical  police  against  intem- 
perance, syphilitic  diseases,  &c.  Pp.  5,  6,  Q.  129—163.  Thinks  that  in  cantonments  in  the  hills  the  same  im- 
munity from  disease  might  be  experienced  as  in  the  mountains  of  Jamaica.  P.  8,  Q.  201.  Sick-leave  would  also 
be  greatly  avoided,  and  much  cost  of  buildings  for  treatment  of  disease  saved.  Q.  21 1,  212.  (See  also  Notes  on 
Mountain  Climates,  p.  11.)  The  best  elevation  has  yet  to  be  determined;  the  lower  ranges,  of  from  2,000  to 
4,000  feet,  have  been  hitherto  neglected.  Refers  to  recently  discovered  table-land  at  3,000  feet  near  Calcutta. 
2,500  feet  Avould  probably  be  above  the  fever  range.f  Solitary  mountains  are  preferable  when  they  can 
be  found,  as  Aboo  ;  and  by  so  placing  our  troops  the  idea  of  Hyder  Ali,  of  keeping  our  Europeans  in  cages, 
ready  to  let  slip,  Avould  be  realized.  It  is  the  general  native  belief,  according  to  Sir  Mark  Cubbon,  that  until 
these  heights  are  occupied  our  possession  of  the  country  is  insecure.  Believes  such  elevated  stations  may  be 
found  in  every  province,  but  none  such  should  be  permanently  occupied  until  tested  first  by  natives  and  then 
by  Europeans  in  huts.  Drill  may  also  be  advantageously  carried  on  at  such  high  stations.  The  subject  of 
sites  and  elevation  has  to  be  investigated  ab  initio.    Pp.  15,  16,  Q.  241-270. 

Colonel  Swatman — ,  believed  that  the  hill  stations  at  present  existing  are  very  confined,  so  that  the  men  do 
not  appear  to  enjoy  themselves.  P.  46,  Q.  502-510.  Considered  acclimation  beneficial  as  a  preparation 
for  future  service,  but  many  men  are  lost  in  the  process.  Officers  are  more  careful,  and  occupy  better 
quarters  ;  they  have  also  furloughs  of  two  years  after  ten  years  service,  they  therefore  suffer  less  than  the 
men.  If  there  were  space  enough  and  occupation  at  the  hill  stations  it  would  be  very  advantageous  to  station 
the  men  there.  Was  not  aware  of  any  plan  having  been  adopted  for  investigating  the  mountain  climates. 
P. 47,  Q.  550-572. 


*  Inspector  -general  Pearse  considers  the  intermediate  climate  of  Bangalore  more  suitable  for  newly  arrived  Europeans  than  any 
hill  station,  and  would  recommend  the  establishment  of  a  large  depot  there  accordingly.  (Appendix,  p.  609.)  Believes  the  location 
of  Europeans  on  the  hills  (independent  of  the  army)  would  be  productive  of  the  happiest  results  on  the  native  mind,  and  afford  the 
means  of  recruiting.    (Id.  P.  615.) 

f  See  Dr.  McLelland's  paper,  p.  17;  also  Suggestions,  p.  19,  pars.  11-18,  and  p.  20;  and  Observations  on  Myrung,  p.  23. 

Dr.  Brodrich,  Assistant-Surgeon,  Madras  Army,  reports  that  Goonali  in  Malwah  on  the  trunk-road,  about  half  way  between 
Indore  and  Gwalior,  on  elevated  table-land,  latento  formation,  more  than  2,000  feet  above  the  sea,  has  been  remarkably  free  from 
cholera,  and  troops  stationed  there  have  enjoyed  excellent  health.  The  rains  are  not  very  copious ;  the  heat  never  extreme  ; 
hot  winds  unfrequent,  and  with  little  dust.  In  the  cold  season  the  climate  is  unexceptionable ;  invalids  rapidly  recover.  There 
is  much  syphilitic  disease.  Thinks  this  might  be  got  rid  of  by  medical  police.  Dysentery  rare  ;  rheumatism  less  prevalent  than  at 
other  stations.  Country  undulating,  with  large  grass  prairies,  well  watered.  Wheat  grown  largely.  Excellent  breeding  station  for 
horses,  and  therefore  for  large  body  of  cavalry.  Sipree,  on  same  formation,  about  60  miles  distant,  would  be  equally  well  adapted 
for  infantry.    Addendum,  9,  p.  24. 

See  Opinion  of  Surgeon  J.  W.  Fletcher  as  to  healthiness  of  Morflong.  At  the  top  of  the  Cossiah  range  of  hills,  between  Assam 
and  Sylhet,  the  table-land  is  about  40  miles  wide.  Morflong,  about  mid-way,  has  5,800  feet  elevation.  Soil  rocky  and  gravelly; 
surface  undulating.  There  is  a  great  extent  of  land  suitable  for  buildings,  recreation,  and  military  evolutions.  Thinks  it  well  adapted, 
on  sanitary  grounds,  for  a  station.  Scarcely  a  day  in  the  rainy  season  during  which  the  men  could  not  get  out  for  exercise. 
Addendum  11,  p.  33. 

Also  Letter  from  Dr.  Macpherson,  pointing  out  the  desirability  of  various  salubrious  hill  ranges.  Troops  at  Cannanore  should  be 
placed  on  the  Neilgherries,  at  Trichinopoly  on  thePulnegs,  having  a  plateau  of  15  miles  by  30,  with  abundant  water.  The  Shinags, 
5,000  feet  high,  within  a  night's  run  of  Madras  by  rail,  where  all  recruits  from  England  might  be  placed.  Near  Vizagapatam,  not 
far  from  Bellary,  also  midway  between  Nagpore  and  Hoosingabad,  are  mountain  ranges.    Addendum  12,  p.  33. 

Dr.  Pinkerton  reports  that  Nynee  Tal  has  an  elevation  of  6,400  feet,  and  is  situated  in  a  glen,  with  a  lake  or  tal  in  its  centre. 
All  the  barrack  and  hospital  accommodation  is  as  bad  as  well  can  be ;  ill  drained  and  damp,  no  latrines,  every  kind  of  surface  filth. 
All  these  drawbacks  should  be  remedied.  The  climate,  during  eight  months,  is  clear,  bracing,  and  invigorating  ;  219  days  generally 
fine,  68  clouded,  and  78  rain,  hail,  or  snow.  Average  rain-fall  112  inches.  Temperature  at  dawn,  51  ;  noon,  64.  There  is  no 
diarrhoea  or  cholera.  During  the  four  bad  months  hepatic  complaints,  rheumatism,  head  affections,  and  intermittent  fever  are  common. 
But  though  invalids  gain  nothing  in  the  damp  season  they  lose  nothing,  and  recover  rapidly  afterwards.  Invalids  sent  here  should 
be  selected  with  reference  to  their  disease,  and  proper  accommodation  provided.  Of  599  sick  sent  thither  in  1858-9,  136  were 
invalided  and  19  died.    Addendum  15,  p.  37. 

See  Descriptions  of  Ottley,  Pett,  and  Ramandroog,  Addenda  16  and  17,  pp.  38-9. 
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Mr.  A.  Stewart — ,  tlriiiks  it  would  be  very  desirable  to  station  the  troops  on  the  hills  as  far  as  it  can  be  Hill 
carried  out.    P.  61,  Q.  781-783. 

Lieutenant-Colonel  Gall — ,  considers  that  it  would  be  advantageous  to  station  the  troops  on  the  high  lands 
if  it  could  be  accomplished.  Railways  will  facilitate  transport.  European  troops  quartered  on  the  lower 
range  of  the  north-western  Himaleh  would  hold  India  securely,  and  be  prepared  to  meet  invasion  from  the 
north-west,  and  defend  the  line  of  the  Upper  Indus.  Military  colonies  might  be  established  here.  Marriage 
encouraged,  and  inducements  held  out  to  settle.  Children  born  in  these  regions  grow  up  healthy  and  strong. 
Believes  Europeans  generally  would  be  as  healthy  there  as  in  Europe.  Troops  are  generally  kept  five  years 
at  a  station  ;  sometimes  three,  or  even  two  in  Sinde,  which  is  very  hot  and  unhealthy,  except  Kurrachee, 
which  is  healthy,  being  on  the  sea  coast,  and  visited  by  the  south-west  monsoon.  Believes  there  would  be 
fewer  applications  for  leave  were  the  troops  stationed  in  the  hills.  Expenses  of  officers  on  sick  leave  are 
paid  by  Government.    P.  80,  Q.  987-1000. 

Captain  J.  E.  T.  Nicolls — ,  describes  the  hill  stations  as  all  situated  on  the  ridge  or  spur  of  a  hill.  P.  81, 
Q.  1024.  These  stations  are  decidedly  favourable  for  the  preservation  of  European  health  ;  situations  in  the 
rear  would  be  far  preferable  as  being  less  exposed  to  the  monsoon.  Thinks  police  regulations  may  be  better 
enforced  than  in  the  plains,  but  that  natives  would  not  be  kept  out  by  want  of  roads,  as  they  would  resort  to 
bye-paths  if  they  desired  to  get  at  the  station.  Temporary  huts  might  be  used  whilst  such  situations  were 
being  tested.  Supplies  would  chiefly  have  to  be  carried  up  from  the  plains  at  considerable  expense,  and 
roads  constructed  of  great  length.  Vegetables  could  be  cultivated.  The  soldiers  avouIcI  be  by  so  much 
removed  from  the  scene  of  action.  The  hills  are  not  liked  from  want  of  space  for  moving  about,  and  less 
freedom  for  intemperance  and  debauchery.  Vegetables  could  be  cultivated  ;  cattle  might  also  be  raised,  the 
herbage  being  good.    Pp.  83,  84,  Q.  1108-1151. 

Dr.  McLellan — ,  does  not  think  that  any  great  advantage  would  be  gained  in  point  of  health  by  station- 
ing the  soldiers  on  the  hills,  except  for  better  police.  The  general  presence  of  invalids  on  their  way  home 
increases  the  mortality  at  Bombay,  nevertheless  the  policy  of  removing  troops  from  low  stations  to  mountains 
within  a  moderate  distance  is  advantageous  ;  is  quite  recognized  in  Bombay,  as  at  Poona,  where  supplies  are 
easily  obtained,  and  will  be  more  so  on  completion  of  the  railway ;  but  there  are  deadly  fevers  in  the  Deccan  ; 
at  Poona  even  there  is  fever  and  cholera.  At  Aboo  the  monsoon  is  heavy,  being  in  the  front.  Inland  from 
the  Ghauts  it  becomes  much  drier.    Pp.  90-92,  Q.  1232-1281. 

Dr.  Colvln  Smith — ,  is  of  opinion  that  the  stations  are  sometimes  too  high,  especially  in  Bengal,  e.g., 
Sinchul,  on  a  spur  where  it  always  rains  or  snows  ;  there  are  medium  ranges  available  both  in  Madras  and 
Bombay.  Ramandroog  in  Mysore,  at  3,000  feet,  is  very  healthy.  Plad  seen  invalids  at  Darjeeling  soon 
become  robust  and  strong  ;  others  suffering  from  dysentery,  chronic  disease  and  phthisis,  were  made  worse 
by  the  cold  and  damp.  Stations  in  the  mountain  ranges  are  the  most  healthy,  and  should  be  greatly  increased 
in  number  to  maintain  the  troops  in  ordinary  health.  There  would  be  a  great  saving  in  the  long  run  by 
preserving  men's  lives  and  prevention  of  sickness.  Considers  men  previously  living  in  the  plains  more  capable 
of  bearing  the  heat  than  those  fresh  from  the  hills,  though  the  troops  from  Simla  were  remarkably  healthy 
before  Delhi,  with  the  exception  of  cholera.  They  should  not  remain  in  the  hills  during  the  cold  season,  but 
descend  to  the  plains  for  drill,  &c,  for  Avhich  there  is  not  room,  e.g.,  at  Darjeeling.  Believes  there  is  no  want 
of  good  and  extensive  positions  in  India  on  high  lands  ;  there  has  been  no  systematic  inquiry.  There  should 
also  be  coast  stations.    Pp.  103,  104,  Q.  1543-1580. 

Major-General  Goodwyn — ,  considers  that  it  would  be  advantageous  to  place  more  troops  at  hill  stations, 
reducing  the  number  in  the  plains,  e.g.,  at  Jullundur,  Umballa,  Delhi,  and  Meerut.  With  rapid  means  of 
communication  there  would  be  no  difference  in  a  political  aspect.  The  late  Major  Abercrombie  agreed  in  this 
opinion.  Building  might  be  more  expensive  on  the  hills,  as  carriage  would  be  greater,  but  does  not  know  the 
rate  of  labour  there.    Pp.  Ill,  112,  Q.  1789-1804. 

Major-General  Cotton — ,  believes  the  Neilgherries  will  be  found  the  best  home  for  Europeans  in  all  India; 
not  being  precipitous,  but  everywhere  level  and  habitable,  roads  can  be  opened  with  facility.  Jackatalla  is 
out  of  the  rainy  portion  of  the  district,  and  troops  are  stationed  there  all  the  year  round  ;  the  men  first 
stationed  there,  though  very  confined  in  temporary  thatched  mud  barracks,  were  remarkably  healthy,  and 
none  died  except  amongst  those  Avho  came  up  invalids.  Pp.  124,  125,  Q.  2014-2025.  The  distance  from  the 
plains  to  the  south  is  20  miles,  to  the  north  40,  to  the  west  70.  Good  roads  have  to  be  made.  There  is  un- 
healthy jungle  intervening  from  20  to  30  miles  wide  on  all  sides.  Does  not  think  the  cost  of  maintenance  will 
be  greater,  when  things  are  settled,  than  in  the  plains.  Provisions  can  be  obtained  on  the  spot,  and  there  is  a 
large  extent  of  country  capable  of  cultivation.  Temporary  buildings  and  huts  should  be  used  for  testing  a  new 
climate,  but  this  is  not  required  in  the  Neilgherries.  Pp.  124,  125,  Q.  2017-2037  ;  also  P.  128,  Q.  2024-2029. 
Inquiries  should  be  made  wherever  hills  can  be  found.  Europieans  should  be  placed  there  (first  in  huts)  if  troops 
are  required  in  the  neighbourhood.  There  is  hardly  a  province  without  hills  within  two  or  three  days  march 
from  any  existing  station,  e.g.,  Mysore,  Travancore,  the  Deccan,  &c.  Thinks  malaria  is  often  very  local, 
probably  confined  by  trees,  as  in  a  tank,  or  the  form  of  the  ground  where  there  is  no  outlet.  A  new  hill  site 
should  always  be  tested  by  Europeans,  a  few  would  suffice.  The  health  of  the  natives  is  no  certain  guide. 
Any  elevation  of  6,000  feet  might  boldly  be  tried,  or  even  to  2,500  feet.  Mischief  sometimes  follows  the  first 
turning  up  the  ground ;  a  site  should  not,  therefore,  always  be  hastily  condemned  on  a  first  failure  ;  local 
knowledge  is  the  only  guide.  A  good  opinion  may  be  formed  as  to  the  probable  healthiness  of  a  site. 
Pp.  126,  127,  Q.  2055-2086. 

Dr.  Maclean — ,  is  of  opinion  that  it  is  possible  to  remove  most  of  the  plain  stations  to  neighbouring  hills, 
e.g.,  the  Neilgherries  ;  Beda,  2,000,  and  Ramandroog,  3,500  feet,  near  Secunderabad,  and  two  or  three  days 
from  Hyderabad.  Bangalore,  3,000  feet,  is  a  healthy  station  ;  the  men  enjoy  themselves  there,  as  at  Poona. 
The  Neilgherries  are  a  day  and  a  half  from  Trichinopoly,  and  are  available  also  for  Cannanore,  going  by  sea 
to  Naguputum  ;  the  Animallay  hills  also.  Troops  concentrated  on  the  Neilgherries  might  act  in  any  direction, 
so  that  very  small  garrisons  need  be  left  in  a  few  important  forts,  such  as  Madras.  One  season  is  not  a  sufficient 
test.  Pp.  137,  139,  Q.  2239-2305.  Booldana  has  not  been  used  for  troops,  but  people  are  remarkably 
healthy  there.  Q.  2323.  Chindwarra  is  four  or  five  days  from  Nagpore,  where  the  heat  is  excessive.  The 
Bombay  railway  will  pass  by  Nagpore.  Both  Jackatalla  and  Trimulgherry  were  at  first  unhealthy,  from  the 
neglect  and  filth  of  large  bodies  of  workmen  during  the  erection  of  the  buildings  ;  this  should  be  better 
regulated.  P.  140,  Q.  2321-2337.  The  hills  will  not  restore  health,  the  sea  coast  must  often  be  resorted  to, 
e.g.,  Waltair  ;  severe  cases  must  go  to  sea.  P.  142,  Q.  2356-2363.  The  cost  of  maintenance  may  be  greater 
on  the  hills,  but  the  saving  of  life  will  much  more  than  repay  it.    Q.  2372. 

Dr.  McCosh — ,  believes  that  at  Almorah  (5,600  feet),  Kumaon,  in  the  Himalayas,  10,000  men  might  be 
comfortably  cantoned,  and  very  perfect  sites  might  be  found  on  the  Deo  Dhoora  range,  6,000  or  7,000  feet. 
Also  at  Lohooghaut,  5,500  feet.    Thinks  the  latter  the  best  elevation.    Most  of  the  hill  stations  are  too  high. 

(d) 
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PRECIS  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Hill  During  the  cold  season  troops  might  encamp  on  the  Terrai,  which  is  then  healthy,  for  exercise,  and  be 
cations.  employed  in  clearing  the  jungle,  so  as  to  make  its  passage  safe  at  all  seasons.  A  railway  to  the  foot  of  the 
hills  from  Kanouge  would  place  the  troops  in  one  day  on  the  Ganges,  but  with  a  proper  amount  of  clearing  he 
should  not  apprehend  danger  from  marching  from  Bareilly  to  Almorah.  It  is  very  desirable  that  the  troops 
should  be  quartered  in  the  hills  ;  it  would  be  very  conducive  to  their  effective  strength.  During  the  mutiny, 
the  men  fresh  from  the  hills  went  through  the  campaign  at  Delhi  better  than  those  from  the  plains.  Pp.  148, 
149,  Q.  2488-2528.*  The  hills  generally  are  more  valuable  for  prevention  than  cure,  and  consumptive, 
dysenteric,  liver,  and  rheumatic  patients  should  not  be  sent  thither.  Yet  under  most  diseases  men  benefit 
largely  by  the  change  ;  or  when  suffering  from  ennui, — as  a  preparation  for  service.    P.  150,  Q.  2553-2556. 

Mr.  Julius  Jeffreys — ,  is  of  opinion  that  permanent  quarters  for  troops  should  not  be  higher  than  4,000 
or  5,000  feet,  and  that,  therefore,  there  should  be  stations  at  two  different  elevations,  some  being  at  7,000  or 
8,000  feet  for  persons  suffering  from  particular  forms  of  disease.  The  heavy  rains  would  be  avoided  by 
going  further  into  the  hills.    P.  187,  Q.  2887-2892. 

Sir  John  Lawrence — ,  has  no  doubt  the  men  would  be  healthier  in  the  hills,  though  it  does  not  agree  with 
some  constitutions  ;  but  there  would  be  difficulty  for  financial,  as  well  as  military  and  political,  reasons. 
The  bulk  of  the  troops  should  occupy  the  best  strategical  positions.  One  regiment  will  hold  a  country  which 
would  require  ten  to  recover  it  if  lost  ;  it  was  so  in  the  mutiny  ;  had  more  troops  been  stationed  at  Delhi  and 
Cawnpore,  those  places  would  not  have  been  lost.  Each  cantonment  should  be  held  in  sufficient  strength  to 
be  able  to  assume  the  offensive  at  any  time,  if  ready  to  do  so  the  occasion  may  never  arise.  The  Europeans 
are  few  and  at  a  long  distance  from  their  resources.  In  times  of  danger  there  is  a  kind  of  panic  apt  to  create 
confusion,  increasing  the  difficulty  of  bringing  up  reinforcements.  The  native  chiefs  have  considerable  power, 
though  it  is  much  exaggerated.  Railways  would  modify  these  circumstances,  but  does  not  believe  they  will  enable 
us  to  leave  the  plains  unprotected.  The  weakly  and  delicate  men  should  be  sent  to  the  hills  every  year,  and  the 
robust  kept  below  ;  thus  300  out  of  1 ,000  might  be  in  the  hills,  and  form  a  reserve  in  emergency.  In  Madras 
the  natives  are  more  gentle,  so  that  there  is  less  occasion  for  holding  strategical  positions,  and  these  also  are 
nearer  the  healthy  stations.  It  is  different  in  the  north, — e.g.,  Agra,  itself  a  capital,  watches  the  whole  of  the 
Gwalior  district  ;  the  best  arrangement  there  is  for  all  the  regiments  to  be  in  the  plains,  having  200  or  300 
men  from  each  in  the  hills,  which  should  be  thus  used  as  sanitaria.  The  natives  about  Peshawur,  for 
instance,  are  very  observant,  and  the  whole  valley  might  be  lost  in  twenty-four  hours.  It  is  not  possible  to 
foresee  when  and  how  danger  may  arise.  It  is  a  question  of  numbers  ;  with  80,000  men,  20,000  might  be  in 
the  hills  ;  with  70,000,  10,000.  In  the  event  of  an  outbreak  railways  may  bo  broken  up.  The  troops  must 
be  on  the  spot  to  overawe  and  prevent  disaffection.  Disarming  the  population  can  only  be  effected  to  a  very 
limited  extent.  It  requires  great  management.  There  are  greater  difficulties  on  all  these  questions  than 
people  can  conceive.  The  troops  should  be  chiefly  placed  where  the  natives  are  most  warlike.  Except  at 
Calcutta,  many  are  not  required  in  Bengal.  5,000  in  Bengal  would  go  further  than  10,000  in  the  upper 
provinces,  where  some  of  the  stations  are,  perhaps,  as  healthy  as  the  hills.  In  Madras  and  Bombay  there  is 
no  difficulty  in  making  hill  stations  available,  but  it  would  not  be  possible  to  place  the  majority  of  the  troops 
on  the  hills  in  Upper  India.  Having  open  field  works  might  enable  us  to  economise  the  force  to  some  extent. 
P.  193-196,  Q.  2963-3000.  Children  thrive  well  in  the  hills.  Thinks  the  mortality  is  less  than  in 
Enoland,  whereas  in  the  plains  they  die  at  a  fearful  rate.  They  all  wither  and  die,  chiefly  after  five  or  six 
years  old.  Q.  3072,  3073.  The  women  also  suffer  immensely.  At  the  Lawrence  Asylum,  and  similar  insti- 
tutions on  the  hills,  the  children  all  flourish,  they  run  about  all  day.  The  fathers  do  not  get  on  so  well 
because  the  stations  are  confined,  and  there  is  great  difficulty  and  fatigue  in  communication  with  neigh- 
bouring places,  therefore  they  do  not  get  enough  exercise.  This  would  not  apply  to  extensive  table-lands. 
P.  198^0;.  3042-3062. 

Colonel  Greathed — ,  thinks  the  mortality  among  regiments  quartered  in  the  hills  is  not  less  than  those  on 
good  plain  stations  :  no  doubt  the  hill-men  look  much  better.  Where  there  is  no  table-land,  e.g.,  Mussourie, 
there  is  great  difficulty  in  carrying  out  sanitary  arrangements,  and  filth  lies  in  all  directions  ;  when  the 
rain  falls  it  is  intolerable.  The  only  hill  station  he  had  seen  where  the  men  were  perfectly  healthy  was  on 
a  table-land  at  Mahableshwur,  but  they  cannot  be  kept  there  during  the  rains  ;  it  catches  the  south-west 
monsoon.  There  is  also  a  difficulty  in  the  want  of  ground  for  drill.  This  does  not  apply  to  the  Neilgherries. 
P.  207,  Q.  3261-3272.  Considers  it  of  the  first  importance  to  keep  bodies  of  troops  at  the  main  strategical 
points.  It  would  be  a  great  thing  to  have  the  men  in  the  hills,  could  it  be  done  with  equal  advantage, 
politically  considered.  By  railways  they  might  be  quickly  brought  down,  but  the  plains  should  not  be 
neglected.  P.  210,  Q.  3341-3351. 

Dr.  Bird  ,  found  the  climate  of  Mahableshwur  at  4,500  feet  less  beneficial  to  sick  than  had  been  expected, 

especially  in  affections  of  the  lungs  and  bowels.  It  is  cold  and  temperate  ;  residents  were  in  good  health,  but 
suffer  more  on  transference  to  the  plains.  The  air  is  rarefied  and  light,  unpleasantly  dry  in  fair  weather,  and 
surcharged  with  moisture  in  the  rainy  season.  P.  213,  Q.  3421-3425.  Considers  table-lands  of  2,000  feet, 
exposed  to  the  sea-breeze  and  protected  from  dry  land  winds,  the  most  healthy,  and  are  far  preferable  to  hill 
stations.  Diminution  of  atmospheric  pressure  counteracts  the  invigorating  effects  of  higher  ranges.  The 
confined  space  in  some  of  the  hill  stations  is  a  great  drawback.  Greater  elevations  from  3,000  to  8,000  may  be 
advantageously  used  for  change  of  air  for  debilitated  men  from  the  upland  plains.  Places  open  to  the  ocean 
breezes  with  no  great  rain-fall,  as  the  Neilgherries  and  Newera  Ellia  in  Ceylon,  might  be  found  advantageous  for 
the  residence  of  troops.  Would  use  such  places  as  Mahableshwur  as  prophylactic  stations  during  the  hot  months, 
and  in  that  way  all  the  benefit  may  be  had  that  can  be  obtained  from  hill  stations.  The  hill  climates  have 
been  more  beneficial  to  children  than  adults.  Danger  at  high  elevations  is  caused  by  underrating  the  power 
of  the  sun,  and  consequent  exposure.  People  while  on  the  hills  will  be  more  healthy  than  in  the  plains,  but 
suffer  more  in  again  descending.  There  is  acclimation  to  temperature,  but  men  quartered  in  hot  malarious 
plains  would  suffer  more  in  a  campaign  than  men  from  the  hills  under  the  same  circumstances.  P.  221-223, 
Q.  3597-3648. 

Brio-.-Gen.  Russell — ,  is  of  opinion  that  the  withdrawal  of  the  troops  from  the  plains  would  render  a  larger 
force  necessary.  The  sheathed  sword  must  always  be  in  view  of  the  natives.  Probably  100  men  in  each 
re°iment  would  suffer  from  the  change.  P.  230,  Q.  3791.  Considers  that  800  men  on  the  principal  road  or 
near  a  large  station  would  have  more  effect  on  the  native  mind  than  2,000  upon  the  hills,  and  soldiers  are 
unproductive  labourers.  In  case  of  disturbance  the  men  would  suffer  in  coming  down  by  forced  marches. 
Stations  have  been  selected  at  too  great  an  altitude;  for  six  months  the  men  are  living  in  the  clouds.  P.  230, 
Q.  3801-3809.    The  danger  during  the  mutiny  arose  from  the  native  troops  rather  than  the  population. 


*  See  also  P.  153,  Q.  2635-2642. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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The  health  of  the  army  is  most  important  ;  would  place  the  troops  where  they  would  be  likely  to  enjoy  the  Hill 
best  health,  provided  the  security  of  the  country  was  not  sacrificed.  P.  232,  Q.  3867-3879.  Stations. 

Sir  P.  Cautley — ,  states  that  at  Landour,  which  is  very  elevated,  there  are  many  ravines  and  hollows,  into 
which  refuse  and  filth  is  thrown,  so  as  to  be  extremely  offensive.  To  this  cause  may  probably  be  ascribed 
much  of  the  diarrhoea  which  prevails  at  these  hill  stations,  often  attributed  to  the  water.  P.  235,  Q.  3941- 
3946.  Considers  that  troops  are  sent  to  India  to  be  usefully  employed,  but  if  they  are  too  much  out  of  the 
way,  in  the  Himalayas,  they  would  be  of  no  use.  Elevated  plateaux,  easily  accessible  and  escaped  from, 
are  very  different.  There  are  such  elevated  spots,  but  covered  with  jungle,  and  the  difficulty  would  be 
how  to  test  them.  Probably  the  plan  would  be  to  send  up  natives  to  clear,  dig,  plant,  and  fence  in  a  spot,  and 
then  leave  it  for  a  time,  and  send  up  again  at  intervals.  A  new  station  cannot  be  fairly  tried  in  one  year  ; 
Harris'  valley  in  the  Gallicondah  range,  Madras,  was  too  hastily  abandoned.    Pp.  237,  238,  Q.  3993-4009. 

Colonel  Campbell — ,  would  say  that  a  regiment  should  go  to  the  hills  first  rather  than  afterwards,  and  be 
brought  gradually  into  the  plains.  They  are  better  for  preserving  than  restoring  health  ;  but  it  is  beneficial 
to  send  certain  invalids  thither  as  a  sanitarium.  In  Cashmere,  about  30  miles  from  Sealkote,  Dr.  Graham 
and  others  had  visited  a  beautiful  plain  16  miles  in  circumference,  with  good  water,  and  a  temperate  climate, 
calculated  for  any  number  of  troops  ;  there  is  not  generally  sufficient  space  for  troops.  If  stationed  in  the 
hills  they  should  be  brought  down  for  exercise  in  the  cold  season,  and  to  show  themselves.  It  would  not  be 
safe  to  leave  the  great  cities  without  garrisons.  Railways  might  make  a  difference.  Has  no  doubt  from  the 
number  of  troops  in  India  that  a  great  reduction  might  be  made  in  plain  stations  without  abandoning  really 
important  parts.    They  could  be  better  kept  in  bodies  not  too  large,  as  reserves.    P.  244,  Q.  4150-4166. 

Mr.  Elliot — ,  thinks  there  would  not  be  the  slightest  difficulty  in  Madras  in  administering  the  police  of  the 
country,  so  that  a  considerable  portion  of  the  troops  might  be  quartered  in  the  hills,  leaving  comparatively 
small  garrisons  at  the  plain  stations.  The  principle  has  been  largely  acted  on  by  withdrawing  the  whole 
military  force  from  all  the  provinces,  except  three  or  four  principal  stations,  and  with  the  best  results.  Is 
convinced  that  the  natives  are  intelligent  enough  to  understand  our  power,  and  to  be  aware  of  its  existence, 
though  they  may  never  see  a  soldier.  There  is  ample  room  on  the  Neilgherries,  also  on  the  Mahableshwur 
range.  Such  stations  should  be  used,  both  for  recruits  on  arrival  and  for  sick  in  a  majority  of  cases.  Pp.  248, 
249!    Q.  4269-4286. 

Mr.  Montgomery  Martin — ,  considers  it  advisable  to  place  the  troops  above  the  rain  gauge  limit,  which 
varies  in  different  parts  of  India  from  3,000  to  4,000  feet  ;  moisture  being  most  inimical  to  health,  whether 
conjoined  to  heat  or  cold.  Badalla  in  the  interior  of  Ceylon  is  a  valuable  spot  for  the  preservation  of 
European  health,  and  in  a  strategical  view  well  calculated  for  the  concentration  of  troops  to  be  moved  on  any 
part  of  the  Indian  coast.  Elevations  near  the  sea  have  a  great  advantage.  Considers  Mussora  Point  near 
Kurrachee  very  eligible.  Calcutta  is  highly  insalubrious,  and  the  seat  of  Government  must  sooner  or  later 
be  placed  higher  up.  In  Bengal  the  Rajmahal  hills  are  accessible.  There  is  a  healthy  region  in  Bundelcund. 
About  Malwah  the  rajpoots,  as  a  race,  have  maintained  their  vigour.  In  the  Deccan  the  people  are  more 
vigorous  than  in  the  valley  of  the  Ganges.    P.  252,  Q.  4296-4379. 

Mr.  A.  Grant — ,  states  that  there  is  nothing  which  would  render  it  inexpedient  to  station  a  large  body  of 
troops  on  the  Neilgherries.  The  locality  is  very  accessible;  there  is  plenty  of  room,  open  to  the  sea-breezes,  and 
by  moving  from  one  side  to  the  other  the  rains  may  be  altogether  escaped.  All  patients  are  benefited  there, 
except  those  suffering  from  affections  of  the  heart  and  brain.  Has  not  seen  any  diarrhoea  there,  nor  scurvy  ; 
vegetables  and  water  are  good  and  abundant.  European  labourers  might  be  employed  there  without  injury, 
and  with  their  families  might  occupy  that  country.  Would  not  recommend  Newera  Eilia,  Ceylon,  as  a  station 
for  troops ;  it  is  far  inferior  to  the  Neilgherries,  and  very  expensive.  Every  regiment  should  have  a 
convalescent  depot  on  the  hills,  to  which  the  weakly  men  and  officers  may  be  sent,  who  would  soon  be  set  up 
and  ready  as  a  reserve.  There  might  be  the  regimental  records,  workshops,  gardens,  &c,  and  recruits  might 
be  sent  thither  and  drilled.  One-third  or  half  the  whole  force  might  be  in  the  hills.  Pp.  259-261,  Q.  4407- 
4469.  Considers  the  hills  of  great  importance  for  the  cure  of  disease,  as  well  as  the  preservation  of  health. 
New  stations  at  first  unhealthy  have  proved  healthy  afterwards  ;  e.y.,  Pegu.  Cholera  has  not  been  known 
at  Darjeeling  or  Nynee  Till.    Pp.  262,  263,  Q.  4498-4521. 

Colonel  Durand — ,  thinks  it  would  endanger  the  security  of  the  country  to  place  large  bodies  of  troops 
permanently  in  the  hills,  but  that  the  depot  system  spoken  of  by  Mr.  Grant  would  be  exceedingly  useful. 
Any  surplusage  or  reserves  beyond  what  are  necessary  for  the  quiet  occupation  of  the  country  may  be 
stationed  in  the  hills,  especially  when  the  railroads  are  completed;  but  the  key-points,  e.g.,  Allahabad,  must 
not  be  given  up,  the  country  being  held  practically  by  the  sword,  and  small  posts  should  be  avoided.  It  is 
not  possible  to  keep  the  population  disarmed.    P.  285,  Q.  5122-5136. 

Sir  C.  Trevelyan — ,  considers  that  the  plain  stations  must  be  held,  and  troops  occupying  these  stations  are 
in  some  degree  acclimated  and  better  able  to  act  effectively  than  they  would  be  if  suddenly  brought  down  into 
the  plains.  In  the  hills  the  men  complain  of  want  of  society  and  amusement,  and  of  a  market  for  their  labour, 
if  disposed  to  work  ;  they  are  therefore  more  difficult  to  manage,  and  are  better  both  for  their  own  sakes 
and  the  public  service  in  the  plains.  All  efforts  should  be  brought  to  bear  on  the  conditions  of  health  there. 
Would  recommend  that  the  Wellington  barracks  be  made  a  sanitarium  for  the  south  of  India  for  weakly  men 
wanting  change  of  air  in  time  to  prevent  sickness,  and  they  should  have  the  same  freedom  to  resort  to  the 
sanitarium  as  officers  have.  Strong  men  prefer  being  in  the  plains.  The  railways  will  facilitate  transport  to  the 
sanitarium  ;  they  will  also  enable  smaller  garrisons  to  be  kept  at  the  present  stations  by  the  concentration  of 
a  large  force  at  healthy  stations  within  easy  reach,  e.g.  at  Bangalore,  which  commands  the  whole  of  Southern 
India.  Believes  small  posts,  e.g.  Vellore,  to  be  a  source  of  weakness,  and  for  this  reason  had  removed 
detachments  from  Dindigul  and  Masulipatam.  Thinks  the  employment  of  the  hills  as  sanitaria  for  the  whole 
army  would  promote  colonization  there,  as  all  the  men  would  become  acquainted  with  the  hill  climates,  and 
many  would  be  induced  to  settle  there.    P.  296,  Q.  5319-5357. 

Dr.  Hugh  Falconer — ,  thinks  no  station  would  be  favourable  for  European  troops  under  5,000  or  6,000 
feet.  Experiments  might  be  made  at  lower  elevations,  but  it  would  not  be  taking  advantage  of  the  conditions 
within  our  grasp.  The  forest  should  be  thinned  in  low  elevations  before  sending  up  troops.  The  information 
already  obtained  would  determine  the  climatic  characteristics  of  the  different  elevations.  P.  310,  Q.  5480-5489. 

Dr.  Sutherland — ,  observes  that  sanitary  considerations  which  have  hitherto  been  overlooked  must  be 
equally  attended  to  in  the  hills  as  the  plains  ;  otherwise  hill  stations  will  be  of  very  doubtful  benefit. 
P.  313,  Q.  5495  ;  P.  316,  Q.  5528-5530. 

Sir  A.  Tulloch — ,  considers  the  placing  of  troops  on  high  ground  is  very  important  as  far  as  it  can  be  done 
consistently  with  purposes  of  defence.  P.  317,  Q.  5549-5551.  Troops  at  unhealthy  places,  e  g.  Allahabad, 
might  be  frequently  moved  to  more  elevated  stations.  A  large  proportion  of  the  troops  might  now  be  con- 
centrated at  elevated  stations,  now  that  railways  are  being  laid  down.    Military  authorities  should  be  called 
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Hill  upon  to  state  wbat  number  of  men  it  is  necessary  to  keep  at  unhealthy  stations.  P.  322,  Q.  5597-5610.  The 
Stations.  strictly  tropical  diseases  are  not  found  to  prevail  in  the  hill  stations,  except  dysentery  and  diarrhoea,,  which 
probably  originate  in  other  localities.    P.  324,  Q.  5621-5626. 

Serjeant-Major  Walker — ,  states  that  the  soldiers  like  hill  stations,  they  invigorate  the  men.  To  mass 
the  main  body  of  troops  on  the  hills  with  turns  of  service  with  the  natives  in  the  plains  would  be  a  great 
advantage  to  the  army.  The  men  have  no  energy  in  the  plains.  Confinement  in  the  barracks  from  8  till  4 
is  irksome  to  them,  they  would  rather  be  out  in  the  sun.  P.  342,  Q.  6014-6023.  In  the  hills  all  disadvan- 
tages of  climate  would  be  avoided  ;  the  men  could  be  out  all  day.  It  is  in  the  plains  that  thousands  of  men 
die.    P.  343,  Q.  6030-6037. 

Dr.  Dempster — ,  agrees  with  Sir  It.  Martin  that  newly-arrived  troops  should  be  stationed  in  the  hills, 
say  for  three  years,  descending  only  occasionally  to  the  plains  during  the  cold  season.  Meteorological 
observations  have  hitherto  been  very  loosely  made  in  India,  except  at  Darjeeling,  and  by  the  German 
brothers  Schlagintweit,  whose  observations  may  doubtless  be  found  at  the  India  House.  P.  463.  The 
course  of  the  seasons  at  the  Landour  Convalescent  Depot  is  as  follows  : — March  is  often  cold  with  sudden 
showers.  With  April  begins  summer  weather  till  20th  June,  when  the  lesser  rains  set  in.  Heat  in  shade 
seldom  rises  above  74°,  but  the  heating  power  of  the  sun  is  almost  as  great  as  in  the  plains  ;  there  is  no 
accumulated  heat,  however,  so  that  the  slightest  shade  secures  a  cool  retreat,  and  the  cool  "  Dhoon  breeze  "  sets 
in  about  10  a.m.  till  sunset.  There  is  a  variable  interval  between  the  little  rains  and  the  regular  rainy 
season,  which  continues  till  the  middle  of  September.  These  are  followed  by  a  cool  bracing  and  transparent 
atmosphere,  which  is  highly  salubrious  ;  and  the  temperature  becomes  gradually  cooler  until  December  and 
January,  when  it  sometimes  freezes  and  snow  frequently  falls.  Sound  European  adults  and  children  retain 
their  health  here,  and  the  young  reduced  by  illness  rapidly  recover,  but  the  old  and  worn  usually  find  their 
complaints  aggravated  in  the  hills.  Diarrhoea  is  the  endemic  of  these  regions,  arising,  he  believes,  chiefly 
from  suppressed  perspiration  by  sudden  change  of  temperature.  Thinks  flannel  the  best  prophylactic. 
Sickly  regiments  sometimes  lose  numbers  of  men  on  being  transferred  to  the  hills.  Thinks  it  would  be 
preferable  to  send  these  to  such  a  station  as  Meerut.  Recommends  that  the  change  from  the  plains  to  the 
hills  should  always  be  gradual  ;  there  should  be  a  halting-place  half-way,  where  clothing  should  be  changed. 
Points  out  objections  which  may  be  urged  against  adoption  of  hill  stations,  but  is  convinced  they  may  be 
overcome,  and  many  eligible  sites  discovered  by  proper  search.    P.  463. 

Dr.  Eatwell — •,  considers  the  question  of  elevation  most  important  ;  some  are  of  opinion  that  elevations  of 
5,000  or  6,000  feet  are  preferable  to  7,000  or  8,000.  He  would  regard  any  site  below  3,000  with  extreme 
suspicion,  except  in  well-cleared  table-land.  The  deadliest  fevers  prevail  about  the  bases  of,  and  at  low 
elevations  in,  hills.  This  in  India  attributed  to  jungle,  but  on  the  hill  sides  at  Hong  Kong  and  Amoy, 
which  are  bare  of  trees,  the  malarious  fevers  during  his  three  years'  residence  exceeded  in  malignity  anything 
he  had  witnessed  in  Bengal.  Has  learned  to  regard  the  bases  of  hills  within  the  tropics  as  dangerous. 
Though  Bengal  is  a  rice  swamp,  severe  fevers  do  not  generally  prevail ;  but  enlarged  spleen  and  agues  are 
common.  In  China  saw  an  immense  amount  of  fever.  Is  satisfied  that  what  is  called  jungle  fever  may  occur 
independently  of  the  presence  of  forests.  Should  insist  that  mean  temperature  did  not  exceed  60°,  and  that 
a  station  should  have  at  least  7,000  feet  elevation.  The  character  of  the  flora  is  also  a  good  guide.  Thinks 
that  the  diarrhoea  prevalent  in  the  hills  depends  on  local  agencies  unconnected  with  elevation, — as  dampness, 
defective  ventilation  and  nuisances,  diet,  &c.    P.  480. 

XII.— SANITARIA  FOR  THE  SICK. 

Sanitaria.        Sir  R.  Martin — ,  thinks  that  for  restoring  the  health  of  invalids  in  India  a  foreign  climate  should  be 

  sought.    Australia  has  been  highly  recommended.*    P.  6,  Q.  148-153. 

Dr.  Rennie — ,  has  served  six  years  and  a  half  in  Western  Australia,  where  the  average  temperature  is  60°  in 
winter  and  75°  in  summer.  There  are  no  extremes  ;  seldom  hot  in  summer  more  than  three  days  consecu- 
tively, and  the  winter  resembles  the  English  summer.  The  whole  colony  is  healthy.  At  Fremantle  the  soil 
is  a  light  sand  ;  in  other  parts  a  light  loam,  not  much  cultivated,  but  capable  of  being  rendered  highly  pro- 
ductive. There  is  no  part  unhealthy.  North-westerly  winds  from  the  Indian  Ocean  are  most  prevalent,  from 
May  till  October.  The  rainy  season  is  short,  in  June  and  July,  the  water  percolating  rapidly  through  the 
soil.  Swan  River,  an  estuary  14  miles  inland,  is  the  only  river  of  any  extent.  Provisions  are  plentiful  and 
cheap,  both  vegetables  and  cattle.  The  climate  is  very  exhilarating.  The  convicts,  who  are  much  crowded 
and  over-fed,  suffer  in  the  hot  weather.  There  are  no  diseases  peculiar  to  the  country,  and  the  convicts  were 
made  healthy  by  sanitary  measures,  reduction  of  diet,  and  disuse  of  tobacco,  which  he  considers  highly  injurious 
in  warm  climates.  The  people  attain  to  great  age.  Children  born  in  the  colony  lose  their  teeth  early,  which 
he  attributes  to  their  being  over-fed  on  the  English  system.  The  natives  are  rapidly  disappearing,  their 
health  being  deteriorated  by  change  of  habits.  They  now  hunt  by  means  of  dogs,  and  have  no  physical 
exertion  as  formerly,  and  have  formed  habits  of  repletion,  dram-drinking,  and  smoking.  There  were  only 
seven  aborigines  remaining  in  Tasmania.  The  English  troops  are  very  healthy.  Had  addressed  a  letter  to 
the  Army  Medical  Department,  recommending  the  formation  of  a  sanitarium  at  Fremantle  for  invalids  from 
India. I  There  is  a  large  convict  establishment  not  needed  for  that  purpose,  which  might  easily  be  converted 
into  a  sanitarium.  Steamers  from  India  would  occupy  from  14  to  21  days  in  the  passage.  Pp.  65-71, 
Q.  827-895. 

Dr.  Colvin  Smith — ,  is  of  opinion  that  no  foreign  sanitarium  is  required.  If  men  would  not  recover  at  the 
sea  coast  or  hill  stations  they  should  be  sent  home.    P.  104,  Q.  1581-1582. 

Mr.  Roe — ,  considers  Swan  Rnrer  well  adapted  for  a  sanitarium.  It  is  about  three  weeks  from  Calcutta  by 
steam.  Regular  communication  must  be  first  provided.  J  The  temperature  is  equable;  in  1839  the  lowest  was 
45°,  the  highest  97°.  The  cost  of  maintaining  a  convict  is  22/.  a  year  ;  in  England  it  is  28/.  Provisions  are 
becoming  more  abundant  and  cheaper  ;  labour  is  costly,  but  roads,  &c.  are  made  by  convicts.  There  is  plenty 
of  water  for  domestic  purposes,  also  materials  for  building.    The  port  and  anchorage  are  good,  at  all  times. 


*  See  letters  by  Dr.  Jones  and  Dr.  Fergusson,  recommending  Western  Australia  as  a  sanitarium  for  troops  invalided  from  India, 
pointing  out  the  peculiar  salubrity  of  the  climate,  and  the  general  absence  of  disease ;  e.g.,  no  fevers,  epidemics,  or  even  syphilis. 
Addenda  3  and  4,  p.  21,  22.    See  also  No.  18,  p.  39. 

f  See  Addendum,  No.  1,  p.  71. 

j  See  letter  from  Sir  James  Stirling  on  the  climate  of  Western  Australia ;  contrasting  the  high  temperature,  varied  by  sudden 
chills,  and  the  moisture  prevailing  in  India,  with  the  comparatively  temperate,  dry,  and  equable  climate  of  Western  Australia,  which 
is  within  14  days  from  the  nearest  Indian  ports,  and  therefore  suggesting  establishment  of  a  sanitarium,  from  which  troops  may 
readily  be  recalled  by  telegraph.  Addendum,  No.  8,  p.  120.  See  also  various  statistics  and  opinions,  Addenda  1-7  and  9,  10, 
pp.  117-121. 
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The  company  of  troops  now  stationed  there  might  be  dispensed  with,  were  the  duty  performed  by  con-  Sanitaria. 

valescents.    There  is  no  opportunity  for  desertion.    The  sun  is  never  dangerous  ;  labourers  work  in  it.  The   

rain  in  winter  is  abundant.  The  mortality  is  remarkably  low.  Water  is  obtained  from  wells  and  streams. 
Any  amount  of  ground  is  available  for  sites  and  for  exercise.  The  convict  establishment  at  Fremantle 
might  be  converted  into  a  sanitarium.  Thinks  the  climate  of  King  George's  Sound  not  so  good  as  Swan 
River,  and  it  is  not  so  easily  approached  by  sea.  Children  born  in  the  colony  are  not  so  stout  as  English 
children.  Among  classes  not  remarkable  for  temperance  children  are  perhaps  neglected,  and  medical  advice 
is  not  easily  procured.    P.  112-121,  Q.  1805-1922. 

Dr.  Jones — ,  thinks  the  climate  of  Western  Australia  the  finest  in  the  world,  the  air  being  dry,  with  no 
continuation  of  great  heat.  There  is  no  malaria.  Considers  it  important,  men  being  enlisted  for  10  years, 
to  secure  their  services  for  the  whole  period  by  removing  them  for  a  short  time  from  the  influences  inducing 
disease  in  its  earlier  stages  at  any  period  of  the  year.  Much  of  the  expense  of  invalid  depots  and  home 
transport  could  thus  be  saved.  The  mental  relief  and  sea  voyage  (crossing  the  line)  would  greatly  assist 
the  cure,  and  more  than  compensate  for  the  extra  land  journey,  in  preference  to  removal  to  the  hills  in  India. 
The  climate  of  the  Cape  is  similar,  but  epidemics  occur  there  Avhich  do  not  in  Australia.  The  higher  pro- 
portion of  mortality  among  children  may  result  from  carelessness  and  the  absence  of  medical  assistance  in  the 
rural  districts.  There  is  a  powerfully  astringent  gum  in  the  colony  very  effective  in  diarrhoea.  Changes  of 
temperature  are  not  noticed  there.  Has  seen  many  men  in  India  whose  lives  might  have  been  saved  by 
removal  to  Australia.  The  convicts  are  over-fed  and  the  cooking  is  bad.  Thinks  men  might  be  comfort- 
ably conveyed  from  India  to  Fremantle  for  10/.  to  15/.  each.    P.  121-124,  1923-2007. 

Dr.  Maclean — ,  considers  Waltair,  on  the  coast  of  Vizagapatam,  admirably  adapted  for  a  sanitarium  and 
station  for  that  part  of  the  country,  being  open  on  three  sides  to  the  sea  and  protected  by  mountains  on  the 
fourth.  The  climate  is  equable,  and  there  is  no  fever  there.  P.  138,  Q.  2296-2300.  In  severe  cases  the  sick 
must  be  sent  to  sea.  Has  a  high  opinion  of  the  Cape.  Has  no  experience  of  Australia,  but  many  cases 
would  be  cured  in  such  a  place,  and  a  sanitarium  of  that  kind  is  required.  It  is  lamentable  to  see  the  number 
of  lives  lost  for  want  of  it,  "  waiting  for  death  "  in  hospital.  The  probability  is,  that  a  large  majority  of 
such  would  be  rendered  efficient  merely  by  the  voyage,  if  ships  be  properly  provided.*    P.  142,  Q.  2363-70. 

Sir  James  Stirling — ,  has  had  twelve  years'  experience  of  Western  Australia.  The  climate  is  exceedingly 
healthy.  Screw  steamers  would  make  the  passage  from  Calcutta  in  14  or  16  days.  King  George's  Sound  is 
the  finest  climate,  but  Swan  River  would  be  the  most  accessible.  The  heat  is  never  injurious  to  health  as  it 
is  exceedingly  dry  ;  the  people  labour  in  the  fields  without  injury.  For  building,  convicts  would  be  available, 
or  coolies  from  India.  Provisions  might  be  supplied  to  meet  any  demand.  Fruits  and  vegetables  would  be 
excellent  and  unlimited.  Two  companies  were  formerly  stationed  in  the  colony ;  believes  the  number  has  been 
increased ;  convalescents  from  India  might  perform  their  duty.  The  cost  of  transport  would  be  about  10/. 
per  man,  and  vessels  should  be  specially  devoted  to  that  service.  Sick  might  be  landed  in  Australia  at  all 
seasons,  and  would  recover  their  health  even  in  the  heat  of  summer.  The  voyage  would  be  lengthened  and 
more  boisterous  by  going  round  to  King  George's  Sound,  though  that  is  the  best  climate,  wonderfully 
equable.  Large  vessels  might  not  feel  it.  There  would  be  no  difficulty  in  the  landing  at  all  times  at  either 
place,  but  King  George's  Sound  has  the  best  accommodation  perhaps.  It  is  a  very  fine  harbour.  Pp.  211,  212, 
Q.  3352-3412  ;  see  also  Addendum  8,  p.  120. 

Dr.  Bird — ,  considers  that  debilitated  men  from  malarious  and  coast  districts  should  be  sent  to  maritime 
sanitaria,  as  Vingorla,  Bassein,  Poorbundhur,  and  Kurrachee  ;  and  probably  the  Sandheads  for  Lower 
Bengal.  P.  221,  Q.  3602.  Remittent  fevers  and  inflammatory  visceral  cases  should  be  sent  to  sea  or  a 
coast  station  ;  or  the  Cape,  Prince  of  Wales  Island,  or  Western  Australia.  P.  223,  Q.  3649.  Invalids  should 
be  landed  at  the  Cape  as  an  intermediate  station.  A  sanitarium  should  be  established  for  the  complete 
restoration  of  men  sent  down  to  the  coast,  who  are  often  sent  back  to  their  regiments  too  soon,  and  die  in 
consequence.    P.  224,  Q.  3669,  3670. 

Brig.-Gen.  Russell — ,  thinks  that  if  men  proceeded  to  sanitaria  as  officers  do  it  would  be  a  great  advantage. 
They  go  only  once  a  year,  and  when  the  time  comes  it  is  often  too  late.  A  regiment  on  arriving  at  Trichinopoly 
from  the  Cape  suffered  considerably  from  dysentery.  It  is  now  admitted  that  the  Cape  is  a  bad  preparation 
for  India.    P.  230,  Q.  3791,  3792. 

Mr.  A.  Grant — ,  would  use  bill  stations  as  sanitaria  in  moderate  cases  of  organic  disease.    Severe  cases 
should  be  sent  to  sea.    P.  261,  Q.  4472,  4473. 

XIII. — DISINFECTING  AGENTS. 

Dr.  Angus  Smith — ,  states  that  by  the  use  of  antiseptic  disinfectants  the  decomposition  of  organic  matter  may  Dis- 
be  prevented,  so  that  manure,  &c.  may  be  preserved  without  giving  off  injurious  gases.    Instances  experi-  infectants. 

ments  on  sewers  in  London  and  at  Carlisle,  by  Mr.  McDougall,  of  Manchester.    This  would  be  invaluable  in   

camps  and  military  stations  to  prevent  nuisance  previous  to  the  removal  of  foul  matters.  If  applied  to  land, 
antiseptics  will  also  arrest  all  animal  and  vegetable  decomposition  in  the  soil,  without  which  malaria  will  not 
arise.  The  destruction  of  insects  is  another  result  ;  limited  districts  of  country  might  be  disinfected  by  this 
means  with  greater  ease  than  corn  is  sown.  The  best  disinfectant  is  McDougalPs  powder  and  fluid.  The 
true  discovery  of  the  chief  ingredient  (carbolic  acid  or  creosote)  belongs  to  Baron  Reicbcnbach,  who  obtained 
it  from  wood.  Runge  got  the  same  from  coal.  The  extension  of  its  use  to  sewage,  &c.  was  due  to  himself 
(having  no  commercial  interest  in  it)  and  Mr.  McDougall.  It  is  exceedingly  cheap  ;  a  few  pence  would 
provide  sufficient  for  an  acre  of  land.  If  used  in  India  it  might  be  prepared  there  from  wood.  Thinks  the 
soil  to  which  it  was  applied  would  soon  get  into  a  more  wholesome  condition  ;  for  surface  impurities  the 
effect  would  be  instantaneous.  This  differs  from  from  Condy's  disinfectant,  inasmuch  as  it  does  not  oxidize 
or  destroy  the  manure,  and  is  much  less  expensive.  Considers  that  for  15,000/.  a  year  the  whole  of  London, 
including  streets,  sewers,  and  the  Thames  itself,  might  be  completely  disinfected.  The  powder  made  by 
Mr.  McDougall  had  been  used  very  beneficially  in  the  transport  of  horses  to  the  Crimea  ;  but  some  sent 
to  the  army  there  was  not  allowed  to  be  used,  being  returned,  and  sold  as  old  stores.  Camps  may  be  readily 
disinfected  by  this  means.  It  might  also  be  useful  on  turning  up  fresh  land,  e.g.,  for  railways  or  clearing 
jungle.    Pp.  155-162,  Q.  2687-2741.    The  air  test  which  he  uses  will  determine  the  amount  of  organic 


*  Dr.  Macpherson — ,  strongly  recommends  Curlew  Island,  in  the  Bay  of  Bengal,  for  a  sanitarium,  Addendum  p.  483.  The 
Chirrapoonjee  Committee  remark  that  sufficient  attention  has  not  been  paid  to  the  salubrity  of  the  roads  leading  to  sanitaria. 
(Appendix,  p.  147.)  The  Ahmednuggur  Committee  consider  good  sanitaria  along  the  Bombay  coast  to  be  a  great  want.  These 
would  often  be  preferable  to  hill  stations.  (Appendix,  p.  8.38.)  Mr.  Hare  recommends  that  invalids  from  India  should  often 
be  drafted  into  regiments  serving  in  cold  climates,  lor  three  or  four  years,  after  which  they  might  return  to  Iudia.  (Appendix,  p.  183.) 
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Dis-  matter  in  any  given  atmosphere.  There  is  putrefying  matter  deposited  on  the  walls  and  glass  of  ill-ventilated 
infectants.    rooms,  which  may  be  detected  by  this  means,  and  by  which  the  chief  evil  of  overcrowding  is  occasioned 

  P.  164,  Q.  2769-2772. 

Dr.  Lethebt — ,  states  that  Condy's  fluid  (permanganate  of  potash)  has  a  very  good  effect  for  disinfecting 
purposes  in  barracks  and  hospitals,  although  it  is  rather  expensive  when  used  in  sufficient  quantity  for 
such  a  purpose.  P.  267,  Q.  4608.  There  are  several  disinfectants  that  will  stop  putrefaction  and  enable 
sewage  to  be  removed  without  danger,  McDougall's  fluid  being  the  most  useful,  which  has  been  tried  in  the 
London  sewers  with  a  good  effect.  It  is  very  inexpensive,  and  prevents  putrefaction  without  destroying  the 
organic  matter,  which  Condy's  solution  does.    P.  269,  Q.  4690-4703. 

Mr.  Siebe — ,  describes  Harrison's  ice-making  machine  as  capable  of  producing  from  10  to  20  tons  of  ice  per 
day,  at  lVs.  per  ton.  Ether  and  salt  are  the  articles  used.  The  air  of  rooms  may  also  be  cooled  by 
this  process.  P.  326,  Q.  5659-5672.  The  machine  is  already  used  in  some  of  the  Bengal  hospitals,  on 
which  a  report  from  the  Calcutta  Gazette  is  appended.*    P.  327. 

XIV.— TRANSPORT  OP  TROOPS. 

TcANsroRT.  Sir  R.  Martin — ,  states  that  the  climate  traversed  between  England  and  India,  being  the  finest  in  the  world, 
if  the  ship  be.  under  proper  regulation,  the  soldier  ought  to  arrive  in  the  best  health.  The  overland  route 
is  rapid,  and  has  not  these  advantages,  so  that  as  regards  health  the  Cape  route  is  preferable.  The  diet  on 
board  ship  might  be  improved.  Pp.  7,  8,  Q.  193-200.  Railways  in  India  will  be  of  great  benefit  to  the 
health  of  the  army  by  affording  speedy  transport  to  the  hills.  P.  8,  Q.  203.  Neither  recruits  or  invalids 
should  be  detained  at  Calcutta,  but  sent  direct  to  or  from  the  river  steamer,  from  or  on  board  the  home-bound 
vessel  ;  much  drunkenness  and  injury  is  caused  by  their  detention.    P.  17,  Q.  277-280. 

Dr.  Duncan  Stewart — ,  states  that  recruits  for  India  embark  in  detachments  of  from  200  to  350  having 
enlisted  generally  for  cavalry,  infantry,  or  artillery,  and  they  are  distributed  to  regiments  and  localities  on 
arrival.  P.  48,  Q.  605.  Upwards  of  4,000  recruits  are  sent  from  TVarley  annually.  The  Cape  is  undoubtedly 
preferable  to  the  Suez  route  for  recruits.  The  arrangements  for  the  voyage  are  excellent  ;  nothing  can 
be  better.  6,189  men,  144  women,  and  99  children  went  out,  divided  into  29  embarkations,  in  1858.  Con- 
siders it  would  be  disadvantageous  to  stop  the  men  at  the  Cape  for  drill.    P.  50,  Q.  612-626  a. 

Dr.  McLennan — ,  considers  the  Cape  route  the  best,  except  that  in  the  autumn  troops  for  Bombay  might 
advantageously  go  by  the  Red  Sea  ;  it  is  too  hot  in  the  summer.  Men  should  arrive  in  December  and 
January,  having  first  been  drilled  in  England.    P.  93,  Q.  1286-1290. 

Dr.  Maclean — ,  has  known  much  suffering  among  sick  soldiers  on  board  ship  from  such  an  apparent  trifle 
as  mal-position  of  water  closets.    P.  142,  Q.  2370. 

Dr.  Bird — ,  thinks  great  improvement  might  be  effected  both  as  to  diet  and  clothing  on  board  transports  to 
India.  Diseases  are  caused  by  salt  provisions,  spirits,  and  unsuitable  dress  ;  porter  is  also  objectionable. 
P.  218.  Q.  3541-3548. 

Colonel  Durand — ,  is  of  opinion  that  suffering  and  loss  might  be  reduced  by  attention  to  the  countries  from 
which  troops  are  sent  to  India  ;  the  period  of  arrival  in  India  ;  and  the  mode  of  conveying  troops  from  the 
points  of  debarkation.f    P.  287,  Q.  5162. 

Sir  A.  Tulloch — ,  states  that  at  the  present  rate  of  mortality  in  India,  and  to  maintain  an  army  of  80,000 
men  on  the  ten  year  relief  system,  it  will  be  necessary  to  find  passages  for  about  30,000  men  annually,  at 
a  cost  of  300,000/.  ;  but  if  more  healthy  stations  be  selected,  more  relief  men  would  volunteer  into  other  regi- 
ments, and  time-expired  men  would  re-engage.    P.  323,  Q.  5611-5620. 

Dr.  Dempster — ,  is  of  opinion  that  on  the  voyage  spirits  should  not  be  allowed,  and  a  moderate  allowance  of 
light  malt  liquor  substituted.  Europeans  should  arrive  in  India  during  the  cold  season  ;  the  middle  of 
November  being  the  earliest  period,  which  allows  three  and  a  half  months  for  moving  up  the  country,  either 
on  the  march  or  by  railway.  Strongly  objects  to  river  transport,  over-crowding,  productive  of  cholera,  being 
the  result.    P.  463. 


XV. — THE  MEDICAL  SERVICE. 

Service'  Martin- — ,  says  the  Indian  medical  service  is  well  ordered  for  the  purposes  of  cure,  but  the  sanitary 

  '      department  is  altogether  w  nting.^    Candidates  should  pass  through  a  good  school  of  military  hygiene  in 

England.  Has  advised  tha  they  should  have  the  benefit  of  instruction  at  Chatham.  There  are  no  sanitary 
regulations,  and  medical  officers  have  at  present  no  power  to  enforce  attention  to  such  matters.  Describes 
the  medical  organization  generally.  Pp.  14,  15,  Q.  216-240.  Instruction  is  required  as  to  invaliding  rules 
for  officers  and  men.    The  old  invaliding  boards  are  unnecessary.    P.  17,  Q.  275,  276,  281. 

Col.  Swatman — ,  observed  that  medical  officers  can  only  suggest  sanitary  improvements,  but  the  suggestion 
would  be  attended  to  whenever  practicable  if  not  expensive  works  on  a  large  scale  must  go  through  the  usual 
routine  to  the  higher  authorities.  Commanding  officers  frequently  consult  surgeons  as  to  marching  and  halting 
of  the  men,  but  it  is  not  done  by  order.    P.  46,  Q.  517-531. 

Dr.  McLennan — ,  describes  the  Bombay  hospitals  as  having  a  very  full  and  efficient  establishment; 
recommends  a  slight  addition  in  the  allowances  made  to  the  warrant  officers,  and  that  the  ward  atten- 
dants should  be  permanently  enlisted.  P.  92,  Q.  1284.  Medical  officers  report  daily  as  to  sanitary  state  of 
the  regiment  ;  weekly,  monthly,  and  yearly  to  medical  superiors  ;  besides  special  reports.  Medical  officers 
cannot  be  appointed  presidents  of  committees  under  the  regulations  ;  an  unnecessary  indignity  which  ought  to 
be  removed.    P.  94-95,  Q.  1307-1313. 

Dr.  Colvin  Smith — ,  states  that  cleansing  is  well  attended  to  in  the  hospitals  and  the  dressers'  department 
in  Madras  is  very  good.  The  artillery  had  a  female  hospital  with  a  good  matron  ;  bad  lying-in  cases  were 
admitted.  P.  105,  Q.  1602-1  606  Thinks  the  medical  officer  should  have  more  authority  on  sanitary 
questions  ;  and  there  should  be  sanitary  committees  at  all  stations,  presided  over  by  a  sanitary  or  medical 
officer  of  health.    Pp.  105,  106,  Q.  1,621-1,635. 

Mr.  Longmore — ,  states  that  new  "  temporary  "  barracks  at  Barrackpore  were  about  to  be  erected  in  a  wrong 
position,  against  the  advice  of  the  medical  officer,  until  by  his  own  interference  a  medical  committee  was 

*  See  Mr.  Julius  Jeffreys'  remarks  on  the  ice-making  process,  and  plan  of  water  mill  for  working  same,  pp.  495-6. 

f  The  Rangoon  Committee  advise  that  the  soldiers  on  the  passage  out  should  he  partially  drilled  and  made  to  assist  the  sailor8 
in  various  ways,  to  keep  them  in  exercise.  Major  Haly  refers  to  hathing-parades  which  he  had  enforced  on  board  ship,  the  men 
being  placed  in  ranks  and  washing  each  other  according  to  systematic  drill,  described.  (Appendix,  p.  537.) 

t  See  Suggestions,  p.  19,  "Lastly,"  &c. 
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assembled  and  the  matter  set  right,  it  not  being  considered  necessary  to  c  onsult  medical  men  as  to  temporary  Medical 
arrangements.    P.  132,  Q.  2186-2188.    The  appointment  of  a  sanitary  officer  at  Calcutta  was  producing  much  Service. 

good  ;  reports  were  made  weekly  and  immediately  attended  to.  This  office  having  been  abolished  on  reduction,   

there  is  no  one  who  can  attend  to  the  work,  and  it  is  not  done.    Pp.  133,  134.  Q.  2209-2216. 

Dr.  McCosh — ,  considers  that  Indian  medical  officers  should  be  promoted  earlier.  There  are  now  assistant- 
surgeons  of  17  and  18  years'  service.  There  is  not  a  due  proportion  of  surgeons.  In  every  other  branch  of 
the  service  there  is  a  comparative  increase  in  the  higher  grades.  Another  grievance  is  that  the  surgeon- 
major  receives  no  higher  pay  than  the  surgeon.  In  no  other  service  does  an  officer  remain  17  or  18  years  in 
the  first  grade.  The  average  in  the  English  army  is  seven  or  eight  years.  These  things  have  promoted 
chronic  discontent,  and  no  eagerness  is  shown  to  enter  the  service.  Again,  no  assistant-surgeon  can  obtain 
a  pension  under  17  years'  service.  The  subordinate  branch  of  the  medical  department  is  in  a  satisfactory 
state.  Medical  officers  have  not  sufficient  power  to  ensure  attention  to  sanitary  recommendations  when 
commanding  officers  are  not  alive  to  such  matters.  Gives  an  illustration.  This,  however,  is  the  exception. 
Pp.  153,  154,  Q.  2647-2683. 

Colonel  Greatfied — ,  states  that  in  case  the  commanding  officer  did  not  attend  to  the  recommendation  of 
the  medical  officer,  he  would  report  to  his  superintending  surgeon,  who  can  bring  it  before  the  general  of 
division.  The  suggestions  of  the  medical  men  are  usually  attended  to  very  implicitly.  Has  never  seen  any 
difficulty,  or  a  medical  opinion  trifled  with.    Pp.  207,  208,  Q.  3273-3281. 

Dr.  Bird — ,  is  of  opinion  that  a  medical  officer  should  be  sent  down  to  the  coast  with  invalids  in  order  that 
the  medical  board  might  have  more  knowledge  of  the  cases,  and  the  men  should  not  be  delayed  at  the  presi- 
dency. Would  not  dispense  with  the  final  board,  who  should  be  selected  by  the  Commander-in-Chief.  Does 
not  think  that  officers  who  have  served  with  natives  only,  unless  very  intelligent,  would  be  as  well  suited 
to  supervise  Europeans  as  officers  of  experience  with  Europeans  ;  but  that  the  medical  officers  with  native 
troops  are  very  intelligent.    P.  225,  Q.  3673-3684. 

Mr.  A.  Grant — -,  considers  that  experience  in  India  is  necessary  to  enable  a  medical  officer  to  become  familiar 
with  the  diseases  of  the  country.  Knows  of  no  more  responsible  charge  than  the  care  of  a  British  regiment 
in  India.  The  medical  officer  requires  friendly  advice  and  assistance  from  experienced  medical  superiors. 
Pp.  263,  264,  Q.  4527-4535. 

Sir  C.  Trevelyan — ,  had  succeeded  in  establishing  a  school  for  dental  surgery  at  Madras,  in  connexion  with 
the  hospital, — considering  the  care  of  the  teeth,  which  has  hitherto  been  neglected,  of  great  importance  to  the 
soldier.  A  tooth-brush  should  be  added  to  the  kit.  P.  293,  Q.  5285-5288.  Suggests  that  a  manual  should 
be  prepared  of  the  conclusions  arrived  at  concerning  the  sanitary  state  of  the  army  in  India,  so  as  to  be 
available  for  every  medical  and  military  officer,  as  it  is  very  difficult  to  extract  the  existing  state  of  know- 
ledge from  lengthy  treatises  and  reports,  &c.  Every  officer  who  serves  in  India  should  be  exftected  to 
master  this  treatise.    P.  301,  Q.  5361-5362. 

Dr.  Sutherland — ,  observes  that  according  to  the  returns  the  Indian  medical  officers  have  hitherto  had  no 
definite  powers  as  to  sanitary  matters.  The  medical  regulations  issued  by  Lord  Herbert,  7th  October  1859, 
would  effect  immense  good  in  India.  To  the  absence  of  any  sanitary  system  is  to  be  attributed  much  of  the 
great  prevalence  of  disease  and  high  mortality  both  among  Europeans  and  natives,  the  surgeon  generally  not 
having  been  educated  for  such  duty.  The  sanitary  administration  should  be  a  special  one  ;  a  separate  one 
for  each  presidency,  which  should  be  also  applied  for  the  advantage  of  the  population.    P.  313,  Q.  5495-5507. 

Dr.  Dempster — ,  states  that  the  subordinate  hospital  assistants  are  generally  "  Eurasians  "  of  low  moral 
character,  and  considerable  peculation  is  the  consequence.  These  men  usually  prepare  the  returns  and 
indents  for  supplies,  whereby  much  fraud  is  practised.  Youths  educated  at  the  Lawrence  Asylum  might 
well  be  substituted  for  those  at  present  employed  in  this  service.  P.  477.  The  Bengal  dooly  is  superior 
to  that  used  in  Bombay ;  but  ambulances  should  be  provided  for  conveying  the  sick.    P.  478. 


By  Order  of  the  Commissioners, 

(Signed)       T.  BAKER. 


MINUTES   OF  EVIDENCE 

TAKEN  BEFORE 

THE  COMMISSIONERS  APPOINTED  TO  INQUIRE 

INTO 

THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA . 


Friday,  25th  November  1859. 


PRESENT  : 


The  Right  Hon.  SIDNEY  HERBERT,  M.P.,  in  the  Chair. 


Sir  Ranald  Martin,  C.B.,  F.R.S. 

Thomas  Alexander,  Esq.,  C.B.,  D.G.A.M.D. 

Colonel  E.  H.  Greatiied,  C.B. 


William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L 
John  Sutherland,  Esq.,  M.D. 


Sir  Ranald  Martin,  C.B.,  F.R.S. ,  Physician  to  the  Council  of  India,  examined. 


1 .  ( Chairman.)  How  long  have  you  been  in  India  ? 
— Twenty-two  years. 

2.  Have  you  served  with  Queen's,  Indian,  or 
native  troops  ? — With  all  three.  First  of  all  with  two 
regiments  of  Her  Majesty's  troops  of  the  line,  and 
afterwards  with  several  native  corps  both  infantry 
and  cavalry. 

3.  In  what  presidencies  have  you  served  ? — In 
Bengal. 

4.  At  what  stations  have  you  served  ? — Chiefly  in 
Lower  Bengal.  My  first  services  in  the  field  were 
in  hill  campaigns  in  Orissa  and  G-ondwana.  I  was 
ordered  on  a  special  mission  to  Hyderabad  in  the 
Deccan,  and  I  served  in  Burmah  during  the  first 
Burmese  war,  in  two  campaigns. 

5.  In  what  part  of  India  did  you  serve  the  longest  ? 
— At  the  presidency,  Calcutta,  where  I  held  a  military 
staff  appointment,  and  held  various  appointments 
besides. 

(5.  Will  you  describe  the  stations  with  which  you 
are  intimately  acquainted  with  reference  to  the 
healthiness  or  unhealthiness,  more  especially  as  re- 
gards climate,  local  position,  natural  means  of  drain- 
age, soils  and  sub-soils,  vegetation,  nullahs,  irrigation, 
l'avines,  ditches,  broken  ground,  proximity  to  native 
dwellings,  &c.  ? — I  am  very  well  acquainted  with  the 
stations  throughout  India  statistically  and  topographi- 
cally  by  the  constant  perusal  of  official  reports  about 
them  during  the  whole  course  of  my  service,  and  very 
much  since  I  came  home.  They  comprise  every  variety 
of  locality,  climate,  &c.  They  have  been  selected  gene- 
rally without  care,  the  structural  arrangements,  as  to 
barracks  and  hospitals  are  very  deficient,  and  many 
of  them  have  been  abandoned  on  account  of  their 
unhealthiness,  and  I  believe  that  many  more  must 
be  so  abandoned.  The  proper  selection  of  our  stations 
constitutes  one  of  the  prominent  features  in  a  paper 
which  I  shall  have  to  read  hereafter. 

7.  Speaking  of  the  stations  with  which  you  are 
personally  acquainted,  were  there  any  sources  of 
malaria  in  the  neighbourhood  of  them  ? — No  station 
which  I  have  ever  visited  in  India  was  exempt  from 
malarious  influences  which  were  perceptibly  detri- 
mental to  the  European  troops  in  occupation. 

8.  Were  they,  in  situations  where  the  soil  was 
damp? — Yes;  a  damp  soil  and  a  low  situation,  ill 
drained,  with  an  irregular  surface  retaining  the  water 
in  saucers,  spread  throughout  the  cantonments,  and 
generally  in  low  jungly  ground. 

9.  Are  they  subject  to  flooding  ? — Some  of  them 
are  subject  to  floodings. 


10.  Generally  speaking  what  would  you  say  of  the 
character  of  these  particular  stations  as  to  the  per- 
cautions  taken  with  regard  to  latrines,  urinals,  ablution 
houses,  and  the  means  of  removing  their  contents  to 
a  distance  ? — Generally  speaking  there  has  been  a 
great  neglect  of  those  matters. 

11.  Have  you  any  reason  to  believe  that  much  im- 
provement has  taken  place  in  these  matters  since  you 
left  India  ? — I  think  hardly  any,  or  certainly  but 
very  little. 

12.  When  did  you  leave  India? — At  the  end  of 
the  year  1840. 

13.  You  would  say  that  the  drainage  of  the  stations 
was  insufficient  for  the  purposes  of  health  ? — Almost 
universally. 

14.  With  regard  to  the  water  supply,  Avas  that 
generally  abundant  with  good  tanks  or  wells  ? — It  is 
generally  supplied  by  tanks  and  from  rivers  in  the 
stations  that  I  am  personally  acquainted  with,  and  I 
believe  it  is  generally  so  throughout  India.  The 
water  in  both  wells  and  rivers  requires  attention  in 
the  way  of  being  purified. 

15.  (Col.  Greathed.)  What  means  have  you  of 
knowing  the  state  of  the  cantonments  ? — From  a  con- 
stant perusal  of  the  topographical  and  statistical  re- 
ports from  the  stations,  and  the  evidence  of  medical 
officers  with  whom  I  am  continually  in  communication. 
It  is  the  only  Avay  to  obtain  knowledge  over  so  wide 
a  field.  Personally,  I  have  examined  the  barracks  and 
hospitals  of  Fort  William,  Dum-Dum,  Chinsurah, 
Berhampore,  and  Dinapore  in  Bengal,  and  those  of 
Fort  St.  George,  the  Mount,  and  Masulipatam  in 
Madras. 

16.  (Chairman.)  Can  you  suggest  any  improve- 
ment with  regard  to  the  water  supply  generally,  as  to 
the  sources  from  which  water  is  derived,  the  means 
of  storage  in  use,  and  the  means  of  distribution  to 
barracks  and  hospitals  ? — The  recommendation  ought 
to  be,  that  the  utmost  care  should  be  exercised  in 
choosing  pure  water  and  in  storing  it,  so  as  to  prevent 
decomposition.  Iron  pipes  are  preferable  for  convey- 
ing water  to  barracks  and  hospitals. 

17.  Is  not  that  already  done  ? — No,  it  is  usually 
dome  by  hand  carriage  ;  that  is  the  system  throughout. 
India  generally  ;  it  is  done  by  the  natives. 

18.  With  regard  to  storage,  I  believe  the  water  is 
always  stored  in  tanks  ? — Yes  ;  but  the  tanks  have 
been  very  much  neglected.  They  were  not  in  my 
time,  and  they  are  not  now,  I  believe,  sufficiently 
well  looked  after.  Their  preservation  and  the  con- 
struction of  the  bottoms  and  sides  of  the  tanks  was  a 
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Sir  R.  Martin,  question  that  came  before  the  Sanitary  Commission  of 
C.B.,  F.B.S.    Calcutta,  which  I  originated  ;  and  the  engineers  upon 
25  No    1859    *^a*  occasi°u  g^ve  evidence  upon  the  mode  they 
'  '   thought  best,  although  I  forget  the  technical  mode,  of 

making  the  sides  and  bottoms  of  the  tanks  ;  but  what 
they  recommended  has  not  been  done. 

19.  Will  you  describe  generally  the  construction  of 
the  barracks  in  j>oint  of  materials,  also  the  temporary 
huts  and  tents  used  for  barracks  and  hospitals  in  your 
time  ? — The  materials  have  been  always  of  brick  and 
mortar,  and  some  of  them  are  well  constructed,  as  at 
Berhampore,  in  Bengal,  which,  however,  was  subse- 
quently abandoned  on  account  of  its  unhealthiness. 
Both  the  structure  and  arrangements  are  defective 
almost  universally,  except  in  the  very  newest  bar- 
racks ;  and  there  only  with  regard  to  the  cubic  space 
of  air  allowed  per  man.  This  remark  applies  to  both 
barracks  and  hospitals.  Temporary  huts,  and  tents 
used  for  barracks  and  hospitals,  are  only  used  in  war, 
and  vary  with  the  scene  of  operation.  At  new  stations 
officers  and  men  are  sometimes  hutted  in  a  hurried 
and  imperfect  manner. 

20.  What  is  the  cubical  space  alloAved  ? — It  varies 
infinitely  ;  there  is  no  fixed  standard. 

21.  The  native  troops  hut  themselves,  do  they  not  ? 
— Yes,  they  do  ;  I  believe  an  alloAvance  is  made  by  the 
Government  for  the  expense  of  the  original  hutting. 

22.  Upon  what  plan  are  they  hutted  ?  How  many 
are  there  together  ? — Very  few  together  ;  one  and  two 
in  a  hut. 

23.  With  regard  to  the  barracks, — are  the  floors 
raised  above  the  level  of  the  ground,  so  as  to  have  a 
circulation  of  air  underneath  them  ? — None  that  I 
have  seen  have  been  constructed  upon  arches,  which 
ought  to  be  everywhere  the  universal  principle  ; 
neither  have  I  ever  seen  in  India  a  roof  constructed  as 
it  ought  to  be,  double. 

24.  Have  you  ever  known  the  floors  of  barracks 
and  hospitals  damp  ? — Continually,  so  as  to  render 
the  ground  floor  unfit  for  occupation  by  Europeans. 

25.  In  the  stations  that  you  are  acquainted  with, 
have  you  found  a  difference  in  the  health  of  the  sol- 
diers in  different  barracks  which  you  could  trace  in 
any  way  to  the  construction  of  the  barracks  ? — Very 
largely.  The  inspector-generals  of  hospitals  of  Her 
Majesty's  army,  with  all  of  whom  I  was  intimately 
well  acquainted  in  India,  spoke  universally  in  the 
language  of  complaint  upon  that  subject.  I  may  men- 
tion, as  a  specially  obnoxious  example  of  a  barrack 
and  hospital,  Secunderabad,  near  Hyderabad,  in  the 
Deccan,  which  for  30  years  was  condemned  by  every 
well-informed  medical  officer  and  by  every  superior 
staff  officer  who  served  there,  and  I  am  afraid  that 
the  improvements  made  were  really  not  improve- 
ments, and  so  the  station  remains  still  most  un- 
healthy ;  whereas  in  the  case  of  the  Company's 
artillery,  located  within  a  very  short  distance  of  this 
barrack  and  hospital,  which  has  been  occupied  by  the 
Queen's  troops,  were  always  healthy. 

26.  Will  you  describe  the  peculiarities  of  the  bar- 
racks ?  Are  they  built  generally  in  India  as  they  are 
in  England  ? — Too  much  so  ;  that  is,  narrow,  low, 
and  confined. 

27.  (Dr.  Farr.)  Are  they  built  in  stories  ? — 
Generally  of  one  story,  sometimes  two,  and  even  of 
three. 

28.  (  Chairman. )  Have  they  generally  a  verandah  ? 
— Yes,  generally  they  have. 

29.  But  not  with  double  Avails  or  a  double  roof  ? — 
Never. 

30.  (Col.  Greathed.)  With  a  verandah  all  round  ? 
Occasionally  it  is  so,  but  generally  to  the  east  and 
west. 

31.  (Chairman.)  About  what  breadth  of  v erairflah 
is  there  ? — The  breadth  varies  very  much ;  14  feet  on 
the  average. 

32.  Did  you  ever  know  of  a  verandah  being  used 
as  sleeping  accommodation  for  the  troops? — Yes,  when 
the  hospitals  have  been  over-crowded. 

33.  Do  you  think  that  that  is  a  dangerous  practice? 
—It  is  really  a  question  of  whether  it  may  not  some- 


times be  a  benefit  to  the  men,  as  compared  Avith  their 
being  in  the  over-crowded  inside  ;  but  still  it  is  an 
undue  exposure  of  the  men,  and  ought  never  to  be 
done. 

34.  Are  the  verandahs  generally  wide  enough  to 
enable  the  men  to  move  about  and  take  exercise  in 
the  heat  of  the  day  ? — Yes,  they  are  so  very  often, 
Avhen  the  verandahs  are  unencumbered. 

35.  You  have  stated  that  there  is  no  fixed  rule  as  to 
the  cubical  space.  I  suppose  that  there  is  none  as  to 
the  area  on  the  floors  ? — There  is  no  established  rule. 

36.  Some  of  the  barracks  are  very  lofty  inside,  are 
they  not  ? — Some  of  the  recently-built  barracks  are 
very  high. 

37.  Some  Avere  built,  I  believe,  by  Sir  Charles 
Napier  ? — Yes  ;  one  that  Avas  ordered  by  him  to  be 
built  in  Sinde  is  a  very  fine  barrack,  but  the  locality 
is  considered  unhealthy. 

38.  His  theory  was,  that  the  only  Avay  to  secure 
sufficient  cubical  space  for  the  men  was  to  build  an 
apartment  so  high  and  so  narroAv  that  it  Avas  impos- 
sible to  add  to  the  number  of  the  beds  ? — Such  a 
theory  is  unfortunate. 

39.  What  are  the  means  of  ventilation  used  in  the 
barracks  ? — Natural  ventilation  always. 

40.  Are  the  windows  in  about  the  same  proportion, 
or  are  there  more  or  feAver,  as  compared  Avith  similar 
buildings  in  this  country  ? — There  is  no  fixed  plan  as 
to  the  Avindow  or  door  construction. 

41.  Are  there  any  means  of  cooling  the  air  ? — The 
punka,  for  agitating  the  stagnant  air,'  is  the  one  gene- 
rally employed,  and  I  believe  it  is  the  best.  It  re- 
moA-es  from  around  the  body  of  a  sleeping  soldier, 
or  a  sick  soldier,  as  the  case  may  be,  the  stagnant  air 
which  is  apt  to  become  corrupted.  There  are  also 
wetted  tatties,  which  are  used  during  the  hot  Avinds, 
for  cooling,  by  evaporation. 

42.  Are  the  windows  always  provided  with  jalou- 
sies ? — Generally. 

43.  I  suppose  you  have  been  in  barrack-rooms  at 
night  ? — Yes. 

44.  Aie  they  offensive  ? — Those  of  Fort  William 
used  to  be  very  much  so. 

45.  I  suppose  they  must  have  much  more  open 
space  in  them  than  in  similar  buildings  in  England  ? 
—Yes. 

46.  They  therefore  Avould  be  sweeter  ? — Yes.  In 
hot  weather,  and  in  the  rains,  they  open  the  doors  and 
Avindows,  Avhich  is  a  matter  of  necessity,  OAving  to  the 
rarification  of  the  air,  and  the  necessity  for  breathing 
room. 

47.  HaA'e  you  any  remarks  to  make  Avith  regard  to 
the  prison  cells  ? — I  am  only  personally  acquainted 
with  those  in  Fort  William,  in  Avhich  I  served  as  a 
garrison  surgeon,  and  they  were  very  confined  indeed. 
I  thought  they  were  desperately  bad. 

48.  Are  there  generally  good  means  of  cleanliness 
in  the  Avay  of  washing  places  and  ablution  rooms  ? — 
Not  in  any  organized  and  systematic  Avay  ;  but  Avater, 
through  native  agency,  is  generally  not  difficult  of 
procurement  throughout  India  ;  labour  is  cheap,  and 
natiAre  labour  abundant. 

49.  It  is  cheaper,  I  suppose,  to  get  it  through  the 
natives  than  through  pipes  ? — I  suppose  it  is,  except 
that  in  the  one  case, — the  pipes, — the  supply  would  be 
constant,  and  open  to  the  immediate  wants  of  the 
soldier  and  his  family  when  he  has  one. 

50.  (Col.  Greathed.)  Do  not  you  think  that  if  you 
were  to  do  away  with  the  water-carriers,  as  a  part  of 
the  permanent  establishment  of  a  barrack,  the  greatest 
possible  inconvenience  Avould  be  found  in  the  case  of 
moA"ing  or  marching  a  regiment  for  the  want  of  these 
men  being  regularly  employed  Avith  the  regiment,  and 
always  moving  with  it  ? — I  think  generally,  through- 
out India,  labour  is  so  easily  procured  that  that  de- 
scription of  person  along  with  the  dhoolie  bearers,  and 
the  drivers  of  carts,  could  always  be  obtained  at  a 
large  station  within  a  few  hours'  notice  ;  they  are 
generally  glad  to  be  employed  by  the  Government  in 
any  shape.  It  may  be  a  question  whether,  in  eA'ery 
description  of  establishment,  some  should  be  retained 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


3 


permanently  on  the  musters  ;  I  think  that  a  portion 
of  every  establishment  might  with  advantage  be  kept 
up  permanently. 

51.  Do  you  not  think  it  of  the  greatest  importance 
that  the  men  who  go  into  action,  as  these  men  do 
with  the  soldiers,  should  personally  know  the  soldiers, 
and  be  well  acquainted  with  them  ? — Assuredly,  it  is 
of  the  greatest  importance,  in  reference  to  field  service. 

52.  {Chairman.)  Have  you  any  remark  to  make 
with  regard  to  the  means  provided  for  cleansing  and 
draining  the  bazaars,  and  whether  they  are  in  a  satis- 
factory state  ? — They  are  quite  as  deficient  as  the 
stations  of  which  they  form  a  part. 

53.  What  would  you  suggest  for  the  purpose  of 
improving  them  ? — Systematic  arrangements  under  a 
medical  police,  which  are  now  well  understood  by  all 
intelligent  medical  officers. 

54.  {Col.  Greathed.)  Are  there  not  sanitary  officers 
in  every  cantonment  ? — Not  yet. 

55.  {Chairman.)  Of  what  material,  and  quantities, 
did  the  ration  consist  in  India,  in  your  time  ? — It 
contained  a  sufficient  quantity  of  animal  and  vegetable 
matter,  good  bread,  and  generally  good  meat,  in  my 
time,  so  as  to  give  satisfaction  to  the  soldier  and  to 
his  officers. 

56.  Are  the  men  supplied  with  food  as  in  this 
country,  and  is  a  stoppage  made  from  their  pay,  or 
how  is  it  done  ? — They  are  supplied  by  the  commis- 
sariat in  Bengal  with  everything,  except  certain 
vegetables  and  little  comforts,  which  the  men  are  al- 
lowed to  procure  for  themselves. 

57.  The  ration,  I  believe,  is  of  a  very  different 
nature  from  that  which  is  issued  in  England  ? — No, 
not  very  different.  In  India  it  has  been  improved  of 
late  years. 

58.  Are  bread  and  meat  issued  in  the  same  quanti- 
ties?— Yes.   The  bread  is  still  not  what  it  ought  to  be. 

59.  The  commissariat  issues  other  things  besides  ? 
— Yes,  it  does. 

60.  Does  the  commissariat  issue  tea,  coffee,  and 
sugar  ? — Yes. 

61.  Do  the  men  get  their  vegetables  as  they  do 
elsewhere  ? — Yes.  As  you  are  referring  to  that  sub- 
ject, I  may  mention,  that  in  the  Madras  presidency 
an  attempt  was  made  to  give  a  money  ration  to  the 
soldier,  and  it  proved  injurious. 

62.  The  intention  was  to  enable  the  man  to  feed 
himself  ? — Yes;  under  his  non-commissioned  officers, 
and  captains  of  companies,  but  it  was  abandoned.  I 
heard  so  when  I  served  in  Bengal;  but  in  the  case  of 
married  and  steady  soldiers,  I  should  think  it  an 
excellent  plan. 

63.  I  suppose,  the  reason  why  the  experiment 
failed  was,  that  when  the  money  ration  was  issued,  it 
was  expended  very  much  in  spirits  ? — Very  much  so. 

64.  Is  there  a  spirit  ration  issued  to  the  soldiers  in 
India  ? — Yes,  or  (hey  are  allowed  to  have  it  at  the 
canteen,  Avhich  amounts  to  the  same  thing;  in  the 
field  it  is  issued. 

65.  Is  there  any  restriction  imposed  upon  the  sale 
of  spirits  to  soldiers  in  the  bazaars  ? — Restrictions  are 
always  attempted,  but  then  the  evil  of  open  canton- 
ments throughout  India,  is  the  difficulty  of  maintaining 
a  proper  system  of  medical  police,  especially  in  regard 
to  the  use  of  the  pernicious  bazaar  spirits. 

66.  I  suppose,  in  your  opinion,  the  use  of  spirits  is 
eminently  disadvantageous  in  a  climate  like  India,  ? — 
I  tl i ink,  with  respect  to  the  young  soldier,  it  is  very 
injurious  to  him,  and  that  beer  or  porter  would  be  far 

.  preferable,  and,  indeed,  the  same  rule  applies  to  the 
older  soldiers.  We  know  that  on  the  march  the 
soldier  can  get  no  dram  ration  but  what  is  issued  to 
him,  and  I  do  not  think  that  that  is  injurious. 

67.  Are  measures  taken  to  provide  them  with  beer 
and  porter  ? — Yes,  and  at  some  of  the  hill  stations  it 
has  even  been  brewed  of  tolerably  good  quality,  but 
it  does  not  keep. 

68.  And  successfully  ? — Yes,  with  the  exception 
stated. 

69.  Are  there  any  other  drinks  that  it  might  be 
advantageous  to  supply  to  the  soldier  ? — The  malt 


liquor  I  conceive  to  be  the  best,  and  the  free  issue  of 
tea  and  coffee  I  think  is  highly  desirable. 

70.  They  are  issued,  are  they  not,  as  part  of  the 
ration  ? — Yes,  tea,  coffee,  and  cocoa. 

71.  Will  you  be  good  enough  to  state  whether 
proper  regulations  are  in  existence  with  respect  to 
the  hours  of  drill,  and  also  whether  there  are  suffi- 
cient means  of  amusement  provided  for  the  soldiers  ? 
—With  respect  to  the  drill  I  apprehend  that  the 
regulations  are  generally  good  throughout  India,  and 
are  pretty  uniform  ;  but  with  regard  to  exercises  and 
amusements  they  still  depend  too  much  upon  the  local- 
ity and  upon  the  general  officer  commanding  a  division, 
and  upon  circumstances  other  than  what  I  apprehend 
they  ought  to  be  ;  these  matters  should  be  systemati- 
cally arranged,  for  they  are  matters  of  great  im- 
portance. 

72.  And  they  must  vary  according  to  the  part  of 
India  in  which  the  soldier  is  placed,  as  the  temperature 
may  vary  ? — Yes,  and  the  season  of  the  year. 

73.  {Col.  Greathed.)  Are  the  means  of  recreation 
very  deficient  in  India  ? — They  are  generally  deficient 
and  too  much  dependent  upon  the  will  of  persons. 

74.  {Chairman.)  That  is  necessarily  so  in  a  hot 
climate,  is  it  not,  where  you  have  to  deal  with  men 
having  very  little  notion  of  amusement  apart  from 
necessary  exercise  ? — Yes.  But  in  some  regiments  I 
know  that  in-door  amusements  have  been  carried  to  a 
very  great  and  beneficial  extent,  and  the  prosecution  of 
the  trades  of  the  men  encom'aged  for  their  own  benefit. 
In  the  3rd  Bombay  Fusiliers,  of  which  we  have  a  health 
history  extending  over  seven  years,  by  Dr.  Arnott, 
there  are  remarkable  instances  of  improvement  in  the 
men's  moral  character  from  these  indulgences;  courts- 
martial  and  crimes  diminished  in  proportion  as  the 
men  were  occupied  for  their  own  benefit.  I  may  men- 
tion upon  that  subject  that  it  has  been  the  opinion  of 
some  of  the  most  celebrated  of  the  army  surgeons  at 
home,  for  instance  the  late  Dr.  Robert  Jackson  and 
Dr.  William  Fergusson,  that  it  should  be  a  principle 
to  permit  a  soldier  to  do  for  himself  whatever  he  can 
do  without  injury  to  his  health  or  discipline,  and  I 
believe  it  is  a  sound  principle. 

75.  With  regard  to  the  dress  and  accoutrements,  do 
you  think  that  any  improvement  could  be  made,  or  is 
there  any  improvement  that  you  could  suggest  ? — 
Most  enormous  improvements  in  all  that  concerns 
personal  hygiene. 

76.  But  a  great  deal  has  been  done  in  late  years, 
has  there  not  ? — It  is  being  done  day  by  day,  but  it 
requires  to  be  done  systematically  and  by  order. 

77.  At  present  the  men  wear  linen  instead  of  cloth, 
do  they  not?  —  They  wear  very  much  the  cotton 
fabric  dresses  of  the  country,  which  are  better  suited 
for  them  than  linen. 

78.  And  they  wear  wicker  helmets  instead  of  metal  ? 
— Yes,  and  that  is  a  very  important  question  which 
every  person  would  like  to  see  determined,  namely, 
what  is  the  proper  head  dress  for  a  soldier  in  the 
various  climates  in  which  he  has  to  serve. 

79.  With  regard  to  the  under  clothing,  there  has 
been  great  difference  of  opinion  as  to  whether  the 
men  should  be  dressed  in  flannel  or  cotton  ? — I  think 
the  general  opinion  among  army  surgeons,  and  I 
believe  the  general  opinion  of  commanding  officers, 
is  that  flannel  is  an  essential  part  of  a  soldier's  dress 
in  the  field.  It  is  a  question  whether  it  is  necessary 
for  him  in  cantonments;  but  considering  his  reckless 
habits  and  well-known  carelessness,  I  believe  myself 
that  it  will  be  a  protection  to  him  even  in  time  of 
peace.  I  think  also  that  a  complete  flannel  dress,  to 
be  worn  immediately  on  coming  in  from  the  march, 
would  be  of  great  use  in  preserving  health. 

80.  {Col.  Greathed.)  Do  you  not  think  that  a 
cholera  belt  is  a  good  thing  to  wear,  and  as  good  as  a 
flannel  shirt  ? — No  ;  I  think  the  evaporation  from  the 
surface  of  the  body  is  so  great  in  India,  that  it  is 
necessary  there  should  be  a  slow  conducting  material 
in  the  body  dress  of  the  soldier,  and  cholera  belts  are 
superseded  by  flannel  shirts,  and  I  think  properly  so. 

81.  (Dr.   Farr.)  How  long  is  the  flannel  shirt 
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Shit.  Martin,  worn  ? — That  is  another  point  that  has  caused  the 
C.B.,F.R.S.    rejection  of  it  hastily,  both  by  officers  in  command 
— -         and  by  surgeons  ;  but  in  India  there  is  no  difficulty 
25  Nov.  18o9.   a|)0ut  washing  ;  labour  is  so  easily  obtained. 

82.  {Chairman.)  Suppose  a  man  had  issued  to  him 
two  shirts,  both  of  flannel,  but  of  different  colours, 
by  which  you  could  always  secure  that  they  should 
be  washed  once  a  week,  would  not  that  be  sufficient  ? 
— Yes,  for  cleanliness. 

83.  (31r.  Alexander.)  Do  you  think  that  the  soldier 
should  wear  it  night  and  day?— Most  assuredly,  for 
the  diseases  of  India  are  in  a  large  measure  contracted 
by  exposure  during  sleep.  I  may  mention  one  station, 
and  that  an  eminently  healthy  one,  Bangalore,  where 
a  soldier  upon  lying  down  and  falling  asleep  in  hot 
weather,  and  during  the  rains,  in  a  state  of  profuse 
perspiration,  suffers  from  a  sudden  change  of  wind  or 
a  cold  gust  from  the  mountains,  and  he  rises  with  a 
shivering  fit,  and  with  acute  inflammation  of  the 
liver,  and  a  flannel  shirt  there  would  be  a  great  pro- 
tection. Dysentery  and  all  the  tropical  diseases  result 
from  sudden  chills  and  exposure. 

84.  (  Chairman.)  What  weight  does  a  soldier  usually 
carry  in  India  ? — He  does  not  carry  a  knapsack,  that 
is  always  carried  for  him  ;  otherwise  I  believe  he 
carries  60  rounds  of  ammunition,  or  40. 

85.  And  a  native  carries  the  knapsack  ? — Yes. 

86.  Or  are  they  not  carried  in  waggons  ? — They 
are  carried  in  the  carts  of  the  country,  or  on  camels, 
where  they  can  be  obtained. 

87.  The  marches  in  ordinary  times  are  conducted 
at  hours  which  save  the  men  from  exposure  to  great 
heat  ? — They  are  usually  conducted  in  the  night,  and 
that  ought  to  be  the  case,  except  in  the  very  northern 
parts  of  India,  and  in  the  very  coldest  weather. 

88.  When  a  new  station  is  to  be  selected,  what  is 
the  process  that  is  gone  through  ;  who  are  the  persons 
who  are  employed  to  make  the  selection  ? — Speaking 
of  a  great  majority  of  the  old  stations,  they  have  been 
selected  by  the  general  officer  of  a  division  for  the 
time  being,  aided  by  any  person  whom  he  might  think 
it  proper  to  consult. 

89.  Generally  speaking,  I  suppose  they  have  been 
selected  rather  with  a  view  to  convenience  in  a  stra- 
tegical point  of  view  than  with  reference  to  the 
healthiness  of  the  site  ? — Presumptively  it  is  so  ;  but 
chance  had  much  to  do  with  it. 

90.  Is  any  distinction  made  between  the  stations  of 
the  barracks  with  regard  to  the  Queen's  troops  and 
what  were  the  Company's  troops  ? — None  whatever. 

91.  They  interchange  ? — Yes. 

92.  Are  there  not  certain  stations  appointed  for  the 
one,  and  certain  stations  or  barracks  appointed  for  the 
others  ? — Never. 

93.  You  do  not  know  what  is  done  now  as  to  the 
selection  of  stations  ? — It  remains,  I  believe,  exactly 
as  it  always  has  been. 

94.  Was  there  much  epidemic  disease  when  you 
were  on  service  ? — Enormous  invasions  of  epidemics, 
chiefly  of  cholera  and  fever,  which  infested  certain 
stations  at  intervals  of  time. 

95.  Could  you  at  all  trace  them  to  any  preventible 
causes  ? — It  has  always  been  found  that  epidemics 
fasten  most  firmly  upon  and  remain  longest  in  the 
worst  stations.  That  observation  applies  to  cholera, 
fever,  and  dysentery. 

96.  And  has  reference  to  questions  of  position, 
drainage,  malaria,  and  so  on  ? — Quite  so,  and  all  the 
local  circumstances  in  fact,  which  go  to  constitute 
climate. 

97.  But  in  addition  to  that,  you  would  say  the  con- 
dition of  the  barracks  and  bazaars,  and  the  over- 
crowding, and  the  want  of  cleanliness.  ? — Quite  so. 

98.  And  a  good  deal  would  arise  from  the  different 
habits  of  various  regiments,  more  or  less  addicted  to 
intemperance,  night  duties,  and  so  on  ? — Yes  ;  I  think 
that  very  much  depends  upon  the  individual  character 
of  the  commander,  which  has  ever  been  held  amongst 
military  surgeons  to  be  of  the  utmost  possible  im- 
portance. 

99.  These  would  comprise  a  list  of  the  causes  to 


which  you  would  attribute  the  prevalence  of  epidemics 
at  particular  stations  ? — Yes  ;  but  of  all  the  causes 
that  go  to  foster  and  maintain  epidemics,  the  ill  selec- 
tion of  localities,  the  structural  defects  as  to  ventila- 
tion, drainage,  cleanliness,  and  the  personal  habits  of 
the  soldiers,  are  the  important  questions. 

100.  When  an  epidemic  breaks  out,  are  there  any 
precautions  taken  universally  by  regulation,  or  is  it 
left  to  the  discretion  of  the  officers  commanding, 
aided  by  their  medical  men  ? — It  is  left  entirely  to 
the  discretion  of  the  officers  commanding,  aided  by 
such  medical  advice  as  they  may  call  in,  but  there  is 
nothing  systematic. 

101.  Are  there  any  regulations  bearing  upon  that  ? 
— I  do  not  think  there  are. 

102.  Could  you  suggest  any  improvements  in  that 
respect,  or  might  not  a  code  of  regulations  be  formed? 
— A  great  deal  might  be  done  in  that  way,  but  a  per- 
manent result  is  to  be  obtained  only  by  placing  every 
selected  station  in  a  position  of  defence,  if  I  may  so 
call  it,  against  the  invasion  of  epidemics,  by  the 
application  of  all  known  sanitary  appliances.  . 

103.  Such,  for  example,  as  draining? — Yes,  cleaning, 
draining,  and  levelling,  having  a  supply  of  pure  water, 
improved  structural  arrangements,  especially  with  re- 
gard to  ventilation,  and  good  habits  of  life  in  the  men. 

104.  And  proper  space  provided  for  them  ? — Yes. 

105.  Have  you  witnessed  in  the  stations  where  you 
have  been  a  great  prevalence  of  liver  disease  ? — 
Almost  everywhere,  but  more  in  particular  stations. 
I  may  mention  Bangalore,  which,  although  a  healthy 
station,  is  one  that  is  obnoxious  to  that  disease  from 
the  circumstance  that  I  have  mentioned  ;  but  it  is 
much  more  prevalent  in  Lower  Bengal,  for  instance, 
than  in  the  North-west  provinces, — in  the  country  of 
the  great  waters,  the  country  of  heat  and  malaria. 

106.  But  the  precautions  which  you  would  take 
against  disease  of  the  liver  are  not  the  same  which 
you  would  take  against  an  epidemic  ? — The  precau- 
tions taken  against  disease  of  the  liver,  in  addition  to 
being  of  a  general  sanitary  nature,  ought  to  be  very 
particular  Avith  reference  to  personal  hygiene. 

107.  (Dr.  Farr.)  Have  you  generally  found  liver 
disease  connected  -with  dysentery  ? — Liver  disease 
and  dysentery  are  continually  associated  with  each 
other,  so  as  to  be  a  most  marked  point  of  observation 
with  all  medical  officers  in  the  East  Indies  especially. 

108.  Do  you  think  that  liver  disease  is  the  second- 
ary affection  ? — It  presents  itself  as  associated  ah 
initio  with  dysentery  ;  and  it  presents  itself  as  a 
secondary  circumstance  in  the  form  of  abscess,  either 
from  purulent  deposit  in  the  liver,  or  from  absorption 
from  the  ulcerated  surface  of  the  bowel. 

109.  (Chairman.)  With  regard  to  rheumatism 
which  is  not  produced  by  the  same  causes,  what  pre- 
cautions are  taken  ? — Rheumatism  is  chiefly  caused 
by  sudden  alternations  of  temperature. 

110.  There  the  flannel  shirt  would  be  beneficial  ? 
— Yes ;  there  personal  hygiene  is  necessary  and  warm 
clothing.  But  there  is  another  form  of  rheumatism 
which  I  saw  a  great  deal  of  in  India  amongst  the 
troops.  I  was  both  assistant  surgeon  and  surgeon 
of  the  General  Hospital  in  Calcutta,  which  was  filled 
with  European  soldiers  of  both  services,  many  of  whom 
suffered  from  rheumatism,  produced  by  the  application 
of  cold  to  the  system  while  under  the  influence  of 
mercury.  We  used  to  term  it  mercurial  rheumatism, 
a  most  detrimental  form  of  disease,  which  causes  the 
invaliding  of  a  great  number  of  men. 

111.  Is  there  much  venereal  disease  in  India  ? —  .- 
An  enormous  extent. 

112.  I  shoidd  have  thought  that  in  that  country  it 
would  have  been  almost  extirpated  by  police  regu- 
lations ? — Such  were  formerly  enforced  at  the  sta- 
tions ;  and  courses  of  inspection  and  locks  were 
established,  but  they  have  been  established  and  abo- 
lished, and  established^  and  abolished  over  and  over 
again,  so  that  I  do  not  know  what  is  now  in  existence, 
or  whether  there  is  anything  in  existence  on  the 
subject.  It  is  in  the  same  state  of  uncertainty  that 
all  the  other  sanitary  arrangements  are. 
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113.  (Mr.  Alexander.)  Amongst  what  class  of  men, 
as  to  length  of  service,  did  you  find  the  largest  pro- 
portion of  cases  of  hepatitis,  from  seven  to  10  years' 
service,  or  from  10  to  15  ? — I  have  generally  observed 
that  the  liability  to  disease  of  the  liver  as  well  as  to 
all  other  diseases  in  India  has  increased  with  the  age 
of  the  soldier. 

114.  Are  deaths  from  hepatitis  rare  after  the  first 
year's  service  ? — Not  rare.  I  have  seen  detachments 
of  recruits  of  all  the  arms  arriving  in  Calcutta,  and 
generally  a  proportion  of  them  has  suffered  from  in- 
flammation of  the  liver,  fever,  and  bowel  complaints 
as  well. 

115.  (Chairman.)  With  regard  to  another  disease, 
is  scurvy  common  in  India  ? — It  has  been  seen  in 
some  of  the  mountain  stations,  owing,  I  believe,  prin- 
cipally to  defects  in  diet,  but  in  some  degree  to  climate. 

116.  Still  there  is  an  ample  ration,  and  a  great 
variety  in  the  ration  in  India  ? — -Generally,  it  is 
ample  and  various,  but  sometimes  deficient  in  respect 
of  fruits  and  vegetables. 

117.  Does  the  climate  tend  to  produce  that  disease 
by  exhaustion  ? — It  is  supposed  that  some  of  the 
hill  stations  have  favoured  the  advance  of  scurvy 
along  with  deficiencies  of  diet. 

118.  (Col.  Greathed.)  Is  there  a  deficiency  of 
vegetables  in  the  mountain  stations  ? — That  has  been 
alleged  to  have  occurred  on  the  occasions  I  have 
referred  to. 

119.  (Dr.  Farr.)  Vegetables  are  produced  in 
gardens  which  often  do  not  exist  in  the  mountain 
stations  ? — Quite  so. 

120.  (Chairman.)  Where  does  the  disease  called 
guinea-worm  prevail  ? — Very  largely  in  the  west  of 
India,  in  the  Bombay  presidency,  and  in  the  central 
parts  of  India. 

121.  Is  it  not  supposed  to  arise  from  the  use  of 
impure  water  ? — It  is  often  referred  to  that  cause. 

122.  And  do  you  think  with  truth  ? — It  has  been 
alleged  as  one  of  the  probable  causes  ;  but  in  reality, 
the  worm,  when  very  small,  penetrates  the  skin,  and 
effects  a  lodgment  in  the  cellular  tissue. 

123.  Do  you  think  it  is  at  all  increasing  ? — I  have 
seen  a  great  deal  of  it  amongst  officers  within  the 
last  two  years,  more  than  I  had  ever  seen  before, 
owing  to  the  large  influx  of  European  troops  ;  but 
they  were  all  from  western  or  central  India. 

124.  You  see  them  when  they  come  home  here  ? — 
Yes. 

125.  Does  the  change  of  climate  assist  them  ? — 
The  improvement  in  the  general  health  helps  the 
cure,  the  use  of  cold  water  seems  to  paralyze  the 
guinea-worm  and  to  favour  its  extraction. 

126.  Can  they  extract  them  in  England  ? — Yes, 
under  the  influence  of  a  jet  of  cold  water  I  have 
extracted  several. 

127.  In  India  I  believe  it  is  supposed  that  the 
natives  are  peculiary  adept  in  extracting  them  ? — The 
delicacy  of  the  native  hand  is  very  well  adapted  to  it. 

128.  If  the  worm  breaks  what  happens  then? — It 
causes  a  halt  in  the  cure  merely  ;  the  remaining  por- 
tion of  the  worm  is  sure  to  advance  towards  the 
surface,  so  that  you  can  obtain  a  portion  of  it  to  be 
coiled  round  a  little  roll  of  plaster,  which  is  the  usual 
way  of  doing  it. 

129.  Taking  all  the  causes  together  which  may  be 
supposed  to  influence  the  health  of  the  soldier  in 
India,  the  climate,  the  local  position  of  stations,  the 
defects  in  drainage,  proximity  to  marshes,  bad  con- 
struction of  barracks,  want  of  sufficient  space,  intem- 
perance, unsuitable  clothing,  and  exposure,  which 
should  you  say  is  the  one  which  has  the  most  generally 
detrimental  effect  upon  the  health  of  the  army  ? — 
Taking  any  one  cause  I  should  say  that  the  union  of 
heat  with  malaria  constitutes  the  most  powerful  one 
in  destroying  the  integrity  of  the  European  soldier's 
health,  and  conducing  to  his  fall  by  disease. 

130.  Then  it  would  appear  that  that  which  is  the 
most  effective  in  injuring  him  is  also  the  least  re- 
mediable ? — Excepting  the  neutralizing  effects  to  be 
obtained  from  purity  of  soil  and  purity  of  water  and 
improved  structural  arrangements  in  barracks  and 


hospitals,  and  care  in  diet.     These  circumstances,  Sir  R.  Martin, 
where  enforced  carefully,  go  as  far  as  can  be  to  neu-    C.B.,  F.M.S. 
tralize  the  effects;  but  a  certain  amount  of  destruction    0.  Noy- 1850 
and.  deterioration  of  European  health   must  result    "'  ' 
from  a  residence  at  the  stations  on  the  plains,  even  if 
the  soldiers  were  put  into  palaces. 

131.  Still  you  think  that  there  is  a  certain  amount 
of  precaution  which  could  be  taken,  which  would 
have  a  considerable  effect  in  reducing  disease  and 
lowering  mortality  ? — Yes,  which  would  have  the 
effect  of  greatly  reducing  them,  particularly  if  in 
aid  of  the  arrangements  which  I  have  ventured  to 
suggest,  the  soldiers  were  periodically,  I  should  say 
annually,  removed  from  the  stations  in  the  plains  to 
selected  stations  on  the  mountains. 

132.  Is  there  a  difference  generally  speaking 
between  the  health  of  the  officer,  and  that  of  the 
private  ? — A  very  great  difference,  and  always  in 
favour  of  the  officer. 

133.  Is  there  a  difference  between  the  health  of 
the  officer  and  the  civilian  ? — Yes.  The  civilian 
life  is  the  selected  life  in  Bengal,  so  much  so  that  a 
comparison  has  be"en  made  in  England  by  Mr.  Edwards 
the  actuary,  between  officers  of  various  ranks  and 
lengths  of  service,  and  civilians  of  various  ranks  and 
lengths  of  service,  and  the  comparison  is  always  in 
favour  of  the  civilian. 

134.  Both  of  those  facts  tend  to  sIioav  that  precau- 
tion has  a  very  great  effect  in  the  result  upon  the 
climate  ? — Un questionably . 

135.  You  say  that  the  true  thing  to  do,  is  to  give 
very  frequent  access  to  the  hills  ? — Yes;  and  that  is 
what  I  have  stated  in  the  paper  I  have  drawn  up  as 
of  the  first  necessity  always  in  India,  I  look  upon  it 
as  a  State  necessity. 

136.  Have  you  visited  the  hill  stations  yourself? — 
I  have  seen  some  of  the  mountains  in  various  provinces. 

137.  Which  of  them  ? — I  have  not  been  up  into 
northern  India,  and  I  have  not  resided  at  any  hill 
station.  I  have  merely  seen  that  there  are  mountains 
everywhere,  of  avail  for  our  purposes  ;  and  the  daily 
observations  of  our  medical  officers  all  over  India, 
since  my  time,  go  to  establish  the  fact. 

138.  They  are  very  wet,  are  they  not  ? — Unhap- 
pily, the  stations  selected  by  the  Government  in  India, 
have  often  been  in  the  front  ranges  of  the  mountains, 
receiving  the  brunt  of  the  south-west  monsoon,  and 
in  the  eastern  portions  of  Bengal  the  rain-fall  is 
counted  by  fathoms;  but  it  has  happened  there  as 
elsewhere,  that  at  some  distance  in  the  rear  of  these 
foremost  ranges,  40  or  more  miles  farther  back,  the 
rain-fall  is  that  of  temperate  regions,  where  the  cli- 
mate is  comparatively  dry  and  salubrious.  Unhap- 
pily, the  foremost  spurs  of  these  ranges  of  mountains 
have  too  often  been  selected,  in  neglect  of  those  in  the 
rear.  Those  who  selected  the  stations  were  incompe- 
tent. 

139.  Arc  not  those  ranges  in  the  rear  a  good  deal 
higher  ? — Taking  the  elevation  to  be  the  same,  the 
climate  is  greatly  better  in  the  rear,  and  that  is 
proved  by  comparing  Simla  in  the  Himalayas  to  Che- 
nee,  which  is  far  inland,  and  where  the  climate  is  said 
to  be  better  than  that  of  many  European  countries. 
The  same  oversight  occurs  in  Sylhet,  and  in  Assam. 

140.  Generally  speaking,  as  these  are  spurs  from 
very  high  ranges,  the  farther  you  go  in  the  greater 
the  elevation  you  are  forced  to  go  to  ? — Perhaps  so, 
but  even  with  a.  lower  elevation,  the  inmost  range 
would  be  preferable,  or  with  the  same  elevation  the 
inmost  range  would  be  preferable,  certainly,  on  ac- 
count of  its  lesser  degree  of  humidity. 

141.  It,  would  of  course  increase  the  expense  of 
getting  there,  the  further  you  went  in  ? — It  merely 
implies  so  many  more  miles  of  road. 

142.  Does  it  imply  the  same  facilities  for  procuring 
food  ? — I  think  so,  generally. 

143.  Is  there  much  pasture  there  ? — Many  of  them 
have  good  pasturage,  where  there  are  levels. 

144.  Generally  speaking.  I  suppose,  the  hill  sta- 
tions are  supplied  with  food  from  the  plains  ? — 
Always  those  which  we  have  selected;  but  there  are 
table-lands  in  India,  which  1  apprehend  to  be  suited 
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Sir  B.  Martin,  for  artillery  and  cavalry,  where  there  is  pasturage, 
C.B.,  F.R.S.    -water,  shade,  and  means  of  cultivation. 

—■ —  _         145.  At  what  sort  of  elevations  do  you  consider 
25  „.  ov.  1859.   tjiege  stations  are  most  to  be  found  ? — -The  stations 
'''  which  have  hitherto  been  occupied  by  the  order  of 

the  Government  of  India,  have  been  at  a  very  con- 
siderable elevation,  and  I  think  in  that  matter  we 
have  committed  an  error,  by  carrying  the  soldier  to 
so  great  an  elevation  as  6,000,  7,000,  and  8,000  feet; 
it  is  very  certain  that  we  have  removed  him  from  the 
foci  of  malaria,  but  it  has  too  often  happened  that 
we  have  carried  him  into  the  focus  of  another  class  of 
disorders,  namely,  bowel  complaints. 

146.  Would  not  the  change  of  temperature  alone 
bring  you  within  the  range  of  bowel  complaints  ? — 
It  is  the  temperature  and  the  humidity.  This  applies 
especially  to  Himalayan  ranges. 

147.  If  you  take  a  man  from  the  hot  plains,  where 
the  whole  emanations  of  his  body  passed  through  the 
pores  of  his  skin,  and  suddenly  transport  him  to  any 
station  on  the  hills,  where  there  is  a  lower  tempera- 
ture, the  pores  of  the  body  will  become  closed,  and 
nature  will  seek  another  outlet  ? — That  is  true,  and 
that  also  applies  to  a  great  mistake  which  has  often 
been  committed,  namely,  the  removal  of  troops  whose 
health  lias  been  damaged  in  the  plains  to  the  cold 
damp  mountain  ranges,  which  are  only  applicable  to 
healthy  men,  and  for  the  preservation  of  health.  The 
mountains  of  India  cannot  be  called  to  bear  upon  the 
cure  of  disease ;  they  are  not  curative,  but  they  are  to 
a  great  extent  preventive  of  disease. 

148.  What  would  you  do  for  the  purpose  of  re- 
storing health  ? — I  would  seek  a  foreign  climate,  the 
best  that  could  be  found. 

149.  Australia  for  example  ?  —  That  has  been 
spoken  of  as  a  wonderful  climate,  particularly  that 
part  of  it  which  is  nearest  to  India,  namely,  Western 
Australia,  respecting  which  medical  officers  serving 
in  Her  Majesty's  army  have  made  some  very  remark- 
able observations,  as  have  Admiral  Sir  James  Stirling 
and  others.  - 

150.  Do  you  refer  to  King  George's  Sound  ? — In 
that  quarter. 

151.  A  proposal  has  been  made  to  establish  a  sort 
of  sanitarium  for  India  at  the  Cape  of  Good  Hope, 
and  that  invalided  troops  should  be  brought  to  that 
place  ? — The  question  will  be  one  of  comparison  as  to 
which  is  the  better  climate  ;  no  doubt  there  are  good 
localities  at  the  Cape  of  Good  Hope,  but  the  accounts 
from  Western  Australia  are  of  the  most  remarkable 
character,  as  reported  by  the  officers  mentioned. 

152.  The  sea  voyage  has  of  itself  a  very  good  effect, 
has  it  not  ? — Yes,  the  removal  from  the  hot  pestilen- 
tial plains  in  India  is  in  itself  a  vast  gain  ;  indeed, 
many  stations  on  the  seaboard  of  India,  and  probably 
some  of  the  islands  off  our  coasts,  will  prove  cura- 
tive of  minor  diseases,  and  preventive  of  graver  forms 
of  diseases. 

153.  {Mr-.  Alexander.)  Australia  is  more  out  of 
the  way,  is  it  not  more  distant  ? — It  is  within  a 
much  shorter  distance.  By  steam  I  think  they  talk 
of  going  to  Western  Australia  in  14  days  ;  it  would 
be  a  question  in  both  cases  for  the  cure  of  dis- 
ease, and  I  apprehend  that  the  question  would 
be  settled  by  ascertaining  carefully  which  was  the 
best  climate  of  the  two.  Medical  officers  state  that 
Europeans  only  get  ill  in  Western  Australia  from 
over  eating  themselves,  which  produces  a  Severe  form 
of  dyspepsia,  and  others  from  lying  drunk  on  the 
ground,  from  which  they  contract  mild  forms  of  rheu- 
matism.. 

154.  (Chairman.)  Your  notion  is  to  make  use  of 
the  high  hill  stations  in  India,  not  for  the  purpose 
of  sending  invalids  thither  to  recover,  but  to  send 
men  in  sound  health  for  the  purpose  of  preventing  dis- 
ease ? — Solely  and  exclusively  with  those  objects; 

155.  Would  not  that  be  a  very  expensive  process  ? 
— I  think  not.  I  think  that  if  troops  soon  after  land- 
ing in  India  were  placed  in  elevated  positions  which 
had  been  carefully  selected  and  prepared  for  them 
beforehand,  they  would  be  maintained  in  a  state  of 
health  and  vigour,  and  they  should  descend  into  the 


plains  only  for  the  purposes  of  exercise  in  cold 
weather,  and  for  the  purposes  of  the  march  in  order 
to  perfect  the  lower  and  the  upper  extremities,  and 
to  improve  the  general  health. 

156.  Do  you  think  that  a  large  portion  of  the 
military  force  might  be  maintained  permanently  in 
garrison  in  the  hills,  but  at  stations  from  which  it 
would  be  possible  to  bring  them  down  to  places  where 
their  presence  might  be  required  ? — That  is  the  very 
plan  that  I  ventured  to  suggest  to  the  late  Commission 
on  "  the  organization  of  the  Indian  army,"  and  further 
than  that,  that  even  at  the  best  selected  and  most  care- 
fully prepared  stations  on  the  plains  no  British  soldier 
should  remain  longer  than  twelve  months,  and  at  the- 
end  of  that  time  he  should  go  for  refreshment  and  in- 
vigoration  to  the  nearest  mountain  station. 

157.  Taking  him  up  first,  I  suppose,  in  the  summer? 
— Taking  him  there  by  the  end  of  February,  or  the 
beginning  of  March. 

158.  Would  it  be  an  advantage  to  send  a  regiment 
to  the  hills,  upon  its  first  arrival,  before  it  went  into 
the  plains  ?— Assuredly  ;  that  would  be  the  best  of 
all  ;  that  a  regiment,  arriving  from  a  temperate  cli- 
mate, should  be  placed  there  upon  its  first  arrival, 
without  any  injurious  intervention.  Nor  are  the 
benefits  to  be  derived  from  a  pure  and  cool  air  in  the 
mountain  regions  of  less  importance  to  the  health  of 
susceptible  infancy — the  stage  of  life  in  which,  on  the 
plains,  tropical  influences  are  most  fearfully  exempli- 
fied. Dr.  Burke,  late  Inspector-General  of  Hospitals, 
states  that  Fort  William,  Calcutta,  is  one  of  the  worst, 
if  not  the  very  worst,  of  the  military  stations  in  India 
for  European  children — the  average  annual  mortality 
being  above  160  per  thousand.  But  wherever  placed 
on  the  plains  of  India,  the  soldier's  child  is  observed 
to  droop,  to  become  pale,  and  to  decay.  The  Princi- 
pal of  the  Lawrence  Asylum  says  that  the  children 
of  British  soldiers  in  the  plains  die  so  early  that  only 
about  one  in  five  is  found  surviving  the  fifth  year  of 
Indian  sojourn,  while  in  the  mountains  they  flourish 
like  children  in  healthy  English  districts. 

159.  You  do  not  believe  in  the  theory  of  acclima- 
tization, that  you  may  accustom  a  man  to  heat  by 
keeping  him  in  it  ? — No  ;  all  statistical  observations 
go  to  disprove  anything  like  acclimation  in  the 
East  Indies.  On  the  contrary,  the  disposition  to  dis- 
ease and  death  increase  by  length  of  service  and  age. 

1 60.  The  acclimatization  theory  seems  to  rest  upon 
the  supposition  that  if  a  thing  is  unwholesome,  the 
longer  you  are  exposed  to  it  the  less  harm  it  will  do 
you  ? — That  is  the  theory,  I  suppose  ;  but  there  is  one 
thing  which  a  soldier  does  acquire  by  a  long  residence 
in  hot  climates,  and  which  was  supposed  to  have  become 
of  considerable  practical  utility  in  the  old  European 
battalions  of  the  company,  namely,  that  the  old  soldier 
had  learnt  a  certain  amount  of  personal  hygiene,  which 
he  imparted  to  the  recruit  when  he  joined,  and 
that  was  considered  to  be  especially  the  case'  with  the 
artillery  battalions. 

161.  That  would  account,  would  it  not,  for  the 
better  rates  of  disease  and  mortality  in  the  Company's 
army,  as  compared  with  the  Queen's  troops  ? — Quite 
so,  and  conversely  for  the  non-acquaintance  of  regi- 
ments with  these  traditional  circumstances  of  precau- 
tion upon  their  arrival  from  England. 

162.  You  would,  if  it  were  consistent  with  the  mi- 
litary occupation  of  the  country,  distribute  the  troops 
upon  consideration  of  health,  selecting  a  station  upon 
high  ground,  in  preference  to  the  plain  ? — Yes ;  and 
also  that  no  soldier  should  serve  at  all  on  the  plains, 
excepting  at  such  stations  as  had  been  carefully  pre- 
pared beforehand,  such  as  the  Government  considered 
necessary  for  political  and  military  purposes,. 

163.  Is  there  greater  facility  for  obtaining  native 
spirits  in  the  hills  than  in  the  plains  ? — One  of  the 
great  advantages,  which  I  venture  to  suggest,  to  be 
derived  from  the  occupation  of  the  hill  ranges  would 
be  from  the  application  of  strict  rules  of  medical 
police  applied  especially  to  prevent  the  introduction 
of  spirits,  and  the  impure  intercourse  of  the  sexes, 
which  goes  to  increase  the  syphilitic  and  other  vene- 
real diseases  to  an  enormous  extent, — indeed,  to  an 
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extent  to  injure  the  British  army  in  India  in  an  incon- 
ceivable manner,  for  the  men  are  injured  not  only  by 
the  disease,  but  by  the  treatment  they  receive,  so  as 
to  render  them  thereafter  doubly  susceptible  of  all 
tropical  diseases.  The  mercurial  treatment,  even  when 
mildly  and  moderately  used,  is  most  detrimental. 

164.  (Dr.  Farr.)  Is  that  mode  of  treatment  con- 
tinued now  in  the  army  ? — For  syphilitic  disease.  I 
apprehend  that  it  is  not  abused  as  it  was,  but  it  is 
still  administered. 

165.  (Chairman.)  Is  there  much  difference  in  the 
hospitals  in  India,  as  compared  with  those  in  England, 
with  regard  to  the  accommodation  provided  in  them  ? 
— There  is  the  same  want  of  strict  attention  to  venti- 
lation as  there  is  almost  universally  in  England. 

166.  Do  they  use  the  same  kind  of  beds  and  bed- 
ding ? — There  is  a  very  good  form  of  cot  used  having 
a  rattan  bottom  to  it. 

167.  How  are  they  arranged,  are  they  placed  be- 
tween the  windows  or  along  a  dead  wall  ? — They  are 
placed  against  the  wall,  whether  there  are  windows 
or  no  windows. 

168.  Is  the  provision  that  is  made  for  medical  at- 
tendance and  nursing  different  from  that  in  England  ? 
— It  is  different  in  this  respect,  that  there  exists  in 
India  a  subordinate  medical  department  in  every  Eu- 
ropean hospital  ;  one  is  a  steward,  who  represents  the 
commissariat  of  the  hospital,  and  another  is  the  apo- 
thecary who  prepares  and  administers  the  medicine 
as  it  is  ordered  in  the  case  book.  They  are  a  class  of 
warrant  officers  who  are  carefully  trained  and  well 
educated  in  the  first  instance,  and  they  are  so  im- 
portant, that  in  fact,  no  European  hospital  in  India 
could  do  without  them. 

169.  Is  there  not  also  a  class  of  native  attendants  ? 
— Yes  ;  who  are  most  useful. 

170.  Who  take  the  place  of  orderlies  in  this 
country  ? — No,  hospital  servants  ;  there  are  orderlies 
as  in  England. 

171.  Men  who  are  taken  from  the  ranks  ? — Yes. 

172.  Are  not  there  attendants  upon  the  sick  natives 
too  ? — Yes,  natives  who  attend  the  sick,  and  very 
useful  they  are. 

173.  Very  handy,  are  they  not  ? — Remarkably  so; 
they  are  very  attentive,  sober,  and  industrious. 

174.  Should  you  say  upon  the  whole,  that  the 
military  hospitals  in  India  are  equal  to  those  in 
England,  or  are  they  better  or  worse  ? — I  believe  that 
they  are  not  surpassed  by  any  hospitals  in  the  world 
as  to  personal  care  and  attentions. 

175.  Are  the  buildings  ample  ? — The  buildings  are 
generally  defective. 

176.  In  Avhat  conditions  are  the  latrines  and  drains? 
— They  are  deficient  generally. 

177.  Is  there  much  cleanliness,  and  are  precau- 
tions taken  in  the  way  of  lime  washing,  and  so  on  ? 
— There  are  ablutions  ;  water  is  to  be  had  generally, 
and  it  freely  used  by  the  native  sweepers. 

178.  Do  they  lime  wash  the  walls  frequently  ? — 
The  walls  are  whitewashed  periodically  by  order  of 
the  quartermaster  general  department — the  barrack 
department. 

179.  Have  you  ever  gone  out  to  India  with  re- 
cruits from  England  ? — No  ;  but  as  first  assistant 
and  afterwards  as  surgeon  to  the  general  hospital  at 
Calcutta  for  the  reception  of  Europeans,  and  as 
garrison  surgeon  at  Fort  William,  I  had  frequent  op- 
portunities of  seeing  and  of  often  inspecting  batches 
of  recrui  ts  as  they  arrived  from  England. 

180.  What  character  of  men  were  they,  better  or 
worse  than  those  who  enter  the  service  here  ? — They 
appeared  to  be  always  of  an  excellent  description  for 
the  artillery  service.  The  recruits  for  Her  Majesty's 
regiments,  and  for  the  Company's  European  batta- 
lions, both  of  which  arrived  together,  were  treated 
together,  and  their  physical  character  appeared  to  de- 
pend upon  commercial  and  manufacturing  prosperity 
at  home  ;  they  were  sometimes  better  and  sometimes 
worse. 

181.  I  suppose  the  voyage  out  strengthened  them 
very  much  ? — They  all  arrived  in  improved  health, 


probably  too  robust  and  plethoric  for  so  bad  a  Sir  B.  Mariiti, 
climate  as  Calcutta.  CB.j  F.R.S. 

182.  (Mr.  Alexander.)  At  what  ages  should  you    25 Nov~I859 

recommend  that  men  should  be  sent  out  ? — I  think  _  

that  no  recruit  at  all  should  be  sent  to  India,  but  that 

every  man  should  go  out  as  a  thoroughly  drilled 
soldier,  and  the  nearer  he  was  to  the  age  of  23  the 
better. 

183.  (Chairman.)  You  think  that  the  whole  of 
his  military  instruction  should  have  been  given  to 
him  before  he  was  sent  out  ? — Yes,  in  a  temperate 
climate.  I  know  that  this  has  occurred  very  recently, 
that  boys  who  were  sent  out  for  the  European  cavalry 
regiments, — the  permanent  local  force, — were  most 
materially  injured  by  the  riding  school,  and  the  drill 
being  carried  on  throughout  the  entire  year,  rainy 
season  and  hot  season,  as  well  as  in  the  cold  season  ; 
and  those  men  ought  never  to  have  been  subjected 
to  such  a  drill  in  so  unfavourable  a  climate,  they 
should  have  undergone  that  drill  in  this  country. 

184.  (Mr.  Alexander.)  As  a  general  rule  you  would 
exempt  men  on  their  first  arrival  in  India  from  a  good 
deal  of  the  drill  which  they  have  at  present  to  under- 
go ? — Yes,  I  would  exempt  them  for  the  first  year 
from  any  over-exertion  of  any  kind  where  the  circum- 
stances of  the  service  permitted  it. 

185.  (Chairman.)  According  to  your  plan,  no  re- 
cruiting drill  would  be  requisite,  as  they  would  have 
been  made  regular  soldiers  before  they  came  out  ? — 
Yes. 

186.  And  you  would  keep  them  at  the  depot  from 
one  to  two  years  ? — Yes. 

187.  Would  not  that  add  very  much  to  the  public 
cost  ? — Yes  ;  I  am  of  course  confining  myself  to  the 
sanitary  point.  It  is  a  great  question  for  the  Govern- 
ment to  determine  ;  but  I  believe,  referring  to  the  age 
of  23,  that  in  the  French  army,  where  these  questions 
have  been  minutely  entered  into,  it  is  held  that  no 
soldier  is  fit  to  encounter  any  hard  work  until  he  has 
attained  the  age  at  least  of  23. 

188.  Men  are  taken  here  at  the  age  of  18  ? — That 
is  very  well  for  the  purpose  of  training  and  drilling 
in  the  climate  of  England  ;  but  I  apprehend  that  he 
should  not  be  sent  out  of  that  climate  until  he  has 
been  perfected  in  his  drill,  and  confirmed  in  his  bodily 
health. 

189.  Would  not  the  expense  of  the  additional  drill 
at  home  be  repaid,  if  the  result  was  that  there  Avas  a 
smaller  degree  of  disease  and  mortality  in  India  ? — 
Most  assuredly  ;  but  that  is  a  point  that  is  hardly  at 
all  considered  by  the  general  mass  of  observers.  It 
is  a  most  important  one,  and  I  believe  it  illustrates  a 
truth  of  universal  application,  namely,  that  sanitary 
improvement  all  over  the  world,  more  than  repays  its 
own  expenses. 

190.  (Mr.  Alexander.)  Are  you  aware  of  the  mor- 
tality which  takes  place  from  the  age  of  20  to  23,  and 
from  24  to  26  ?  Can  you  give  the  proportions  ? — No  ; 
but  I  believe  the  law  is  of  universal  application  both 
in  tropical  as  Avell  as  in  temperate  climates,  that  dis- 
ease and  mortality  increase  with  age. 

191.  (Chairman.)  At  present,  do  you  know  the 
length  of  time  for  which  men  are  drilled  before  they 
are  sent  out  ? — The  time  I  apprehend  is  very  uncer- 
tain, and  always  too  short. 

192.  It  varies  with  emergencies  ? — Yes,  quite  so  ; 
with  the  call  of  service. 

193.  So  far  as  the  transit  to  India  goes,  you  are  of 
opinion  that  it  certainly  is  a  source  of  improved 
health  to  the  men  ? — The  climate,  which  the  soldier 
has  to  traverse  from  the  shores  of  England  to  those  of 
India,  is  about  the  finest  in  the  world;  it  is  neither 
too  hot  nor  too  cold,  and  provided  sanitary  circum- 
stances are  attended  to  during  the  voyage,  such  as 
ventilation  and  cleanliness,  and  a  regular  system  of 
Avatch  upon  deck,  the  soldier  ought  to  arrive  in  India 
in  the  finest  possible  health,  going  round  by  the 
Cape. 

194.  (Dr.  Farr.)  What  is  your  opinion  with  regard 
to  the  overland  passage  to  India  ? — That  has  the  dis- 
advantage of  being  a  rapid  transit,  without  having 
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Sir  R.  Martin,  the  equable  and  improving  climate  that  I  have  nien- 
C.B.,  F.R.S.  tic-lied. 

'  195.  (Chairman.)  You  think  that  a  man  going  to 
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 "        '  India  by  the  long  sea  voyage  would  probably  arrive 

in  better  condition  than  a  man  going  by  the  overland 
route  ? — Yes. 

196.  (Mr.  Alexander.)  Is  there  not  a  great  advan- 
tage in  being  able  to  transport  the  men  rapidly,  in 
case  of  necessity? — Upon  the  military  question  there 
can  be  no  difference  of  opinion  as  to  the  superior 
rapidity  of  the  one  route  over  the  other. 

197.  (Chairman.)  Is  there  anything  that  you  would 
suggest  as  an  improvement  in  the  mode  of  treatment 
while  the  men  are  on  board  ship  ? — The  chief  atten- 
tion, I  think,  ought  to  be  paid  to  ventilation,  cleanliness, 
and  diet.  I  apprehend  that  the  diet  has  generally 
consisted  too  much  of  animal  food,  the  salt  ration  in 
particular,  and  too  little  of  vegetables  and  soft  bread, 
which  latter  article  ought  never  to  be  wanting  to  a 
soldier  anywhere. 

198.  But  could  they  have  soft  bread  on  board  ship  ? 
. — The  French  have  it.  They  bake  it ;  and  I  appre- 
hend that,  with  the  same  attention  on  the  part  of  the 
commissariat,  it  might  be  done. 

199.  (Mr.  Alexander.)  You  would  give  more  vege- 
tables in  lieu  of  a  certain  portion  of  animal  food  ? — 
Yes. 

200.  (Chairman?)  Lime  juice  is  supplied  on  board 
ship  ? — That  is  always  supplied  ;  but  it  ought  never 
to  be  required.  I  may  mention,  in  reference  to  that 
question,  that  genei'ally  throughout  India  the  arrange- 
ments for  the  cure  of  disease  are  admirable,  but  they 
are  not  at  all  so  for  the  prevention  of  disease  ;  for  this 
greatest  purpose  they  are  almost  universally  wanting. 

201.  You  have  stated,  that  23  is  an  age  before 
which  you  think  men  ought  not  to  arrive  in  India, 
can  you  state  after  what  age  he  should  come  back 
again,  or  how  long  you  think  that  a  man  can  safely 
remain  in  India  before  the  climate  will  have  a  visible 
effect  on  his  constitution  ? — I  think  that  if  a  soldier 
was  treated  as  I  have  suggested,  that  he  should  not 
come  to  the  plains,  except  for  the  purposes  of  exercise 
in  the  cold  weather,  and  that  he  should  for  a  large 
proportion  of  his  time  occupy  the  mountain  ranges 
and  the  table  lands,  which  are  everywhere  to  be 
found  throughout  India,  he  might  at  least  expect  to 
be  on  a  footing  of  health  and  longevity  that  has  been 
found  to  exist  in  the  mountain  ranges  in  Jamaica, 
where  the  health  of  the  British  soldier  has  been  com- 
pared with  that  of  the  same  men  in  England,  and 
where  the  mortality,  I  believe,  has  been  under  22  per 
thousand  per  annum.  I  believe  that  the  same  amount 
of  immunity  from  disease,  and  the  same  prospect  of 
length  of  service  by  residence  in  the  mountain  ranges, 
may  be  secured  in  almost  every  province  in  the  East 
Indies,  and  the  daily  reports  from  India  on  the  newly- 
discovered  mountain  ranges  go  to  establish  that  fact. 

202.  Have  you  ever  accompanied  troops  during 
their  transit  to  the  interior  by  the  rivers  ? — I  have 
only  seen  that  in  respect  to  the  army  in  Burmah.  I 
saw  British  troops  conveyed  up  the  Irrawaddy  on  the 
^occasion  of  the  Burmese  war.  That  is  all  the  ex- 
perience I  have  had  of  river  communication. 

203.  Is  that  a  matter  that  is  well  arranged  with 
regard  to  the  fitting  of  the  vessels,  and  so  on  ? — It  is 
not  so  well  done  as  it  ought  to  be,  nor  so  well 
regulated.  It  is  often  done  under  the  pressure  of 
circumstances,  the  service  demanding  the  presence  of 
troops  at  different  places,  without  reference  to  the 
season,  and  without  many  comforts  which  the  soldier 
ought  to  have.  I  believe  in  that  respect  that  the  in- 
troduction of  railways  in  India  will  be  an  enormous 
benefit  to  the  health  of  the  soldier,  by  transporting 
him  speedily  to  the  colder  regions  in  the  north-west. 

204.  Are  not  the  banks  of  the  rivers  in  India  ex- 
tremely unhealthy  ? — The  banks  of  the  rivers  where 
they  are  low  and  marshy,  are  extremely  unhealthy,  but 
generally  speaking  the  banks  of  the  Ganges,  «\vith 
which  I  am  best  acquainted,  are  not  of  that  character, 
and  the  soldier  very  soon  gets  out  of  the  country  of 


the  great  waters,  namely,  Bengal  proper,  and  gets  into 
the  central  province  of  Behar. 

205.  The  men  during  their  transport  on  the  rivers 
are  not  exposed  to  any  unhealthy  influences  ? — No, 
excepting  on  landing  :  when  they  are  on  the  water 
it  is  all  very  well  provided,  the  accommodation  on 
board  is  generally  suitable. 

206.  (Dr.  Farr.)  Where  do  they  obtain  their  water 
from  ? — Generally  from  the  rivers,  allowing  the  sandy 
particles  to  gravitate  to  the  bottom  of  a  vessel :  when 
they  land  they  usually  have  the  benefit  of  tank 
water.  * 

207.  (Chairman.)  What  length  of  furlough  are  the 
men  usually  allowed  in  India  ? — There  has  been  no 
systematic  furlough  at  all  for  the  European  soldier 
that  I  am  acquainted  with. 

208.  Nothing  but  sick  leave  ?— Hardly  that,  I  think. 
None  but  the  officers  got  sick  leave  in  my  time.  I  do 
not  think  that  any  system  of  sick  leave  has  been  es- 
tablished, until  the  other  day,  when  non-commissioned 
officers  were  permitted  to  come  home  on  furlough. 

209.  (Dr.  Farr.)  Does  that  refer  to  the  two  ser- 
vices, both  the  Queen's  and  the  Company's  ? — I  think 
it  applies  to  both.  It  has  been  too  much  the  custom 
in  India,  in  chronic  states  of  disease  which  follow 
upon  acute  tropical  affections,  to  keep  a  soldier  in 
hospital  or  to  send  him  to  mountain  ranges  which 
were  very  unsuitable  for  him. 

210.  (Chairman.)  Do  you  know  what  proportion 
of  men  and  officers  are  usually  absent  on  furlough  or 
sick  leave  ? — I  do  not. 

211.  Upon  your  principle  of  moving  the  men  pe- 
riodically to  the  hills,  you  would  avoid  the  necessity 
for  so  much  sick  leave  ? — Quite  so,  and  there  would 
be  an  enormous  saving  in  the  cost  of  buildings  and 
the  treatment  of  disease. 

212.  You  would  not  suggest  any  improvement  in 
the  present  practice  as  to  furlough,  but  you  would  en- 
deavour to  make  it,  comparatively  speaking,  unneces- 
sary, by  moving  the  men  to  healthy  stations  before 
their  sickness,  instead  of  afterwards  ? — I  would  dwell 
in  the  most  emphatic  manner  upon  the  importance  of 
every  measure  of  prevention  so  as  to  secure  the  ut- 
most amount  of  health  to  the  men  consistently  with 
the  service  in  the  country.  It  is  the  duty  of  the 
State  to  place  the  British  soldier  in  the  best  climates 
to  be  found  within  our  Eastern  dominions. 

213.  What  are  the  diseases  on  account  of  which 
men  are  principally  invalided  from  India  ? — Of  all 
the  diseases  in  India,  by  much  the  most  prevalent  is 
fever.  Remittent  and  intermittent  fevers  are  the 
great  diseases  :  next  in  frequency  and  importance 
come  the  bowel  complaints  and  dysenteries  of  India : 
after  that  diseases  of  the  liver  and  cholera.  These 
are  the  great  divisions  of  tropical  disease,  and  from 
their  immediate  results  or  from  their  remote  conse- 
quences arise  the  sicknesses  and  deaths  of  European 
soldiers  in  India,  and  it  is  for  the  treatment  of  chronic 
affections,  structural  and  organic  affections,  that  I  ap- 
prehend some  climate  beyond  the  shores  of  India  is 
necessary  for  the  cure  of  a  great  number  of  our  sol- 
diers, and  cures  to  be  aided  by  a  climate  which  India 
does  not  possess. 

214.  You  have,  I  believe,  put  upon  paper  a  resume 
of  your  opinions  upon  all  these  subjects  ? — Yes. 

215.  Will  you  have  the  goodness  to  read  it  to  the 
Commission  ? — Before  proceeding  to  place  before  the 
Royal  Commission  the  questions  suggested  in  the  paper 
I  am  about  to  read,  I  beg  leave  to  state  that  it  refers 
to  the  following  subjects : — 1.  The  selection,  for 
occupation  by  European  infantry,  of  the  best  moun- 
tain stations  to  be  found,  on  careful  examination,  within 
our  eastern  possessions.  2.  The  selection  of  the  best 
table  lands  for  occupation  by  the  European  artillery  and 
cavalry.  3.  The  careful  selection  and  improvement  of 
all  such  stations  on  the  plains  as  must,  for  political  and 
military  purposes,  be  occupied  by  British  soldiers. — 
N.B.  These  subjects  have  x*eference  to  the  preserva- 
tion of  health,  and  conduce  to  the  promotion  of  military 
efficiency.  4.  The  selection  of  the  foreign  climate 
best  suited  for  the  cure  of  the  sequelas  to  the  acute 
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tropical  diseases  in  Europeans. — N.B.  This  last  has 
reference  to  the  cure  of  disease  only,  and  is  supple- 
mentary to  the  first  subject  ;  while  all  the  subjects 
taken  together,  constitute  the  first  and  greatest  con- 
siderations which  can  engage  the  attention  of  the 
authorities.  The  circle  of  investigation  will  thus  be 
completed,  in  so  far  as  the  all-important  questions  of 
the  prevention  and  cure  of  disease  depending  upon 
climate  and  locality  are  concerned. 

On  the  Cantoning  of  British  Troops  in  the  Moun- 
tain Ranges  throughout  India. 

"  1 .  The  recent  military  and  political  disturbances  in 
India,  and  the  enormous  increase,  consequently,  of  the 
European  forces  there,  have  given  additional  interest  and 
importance  to  all  the  questions  affecting  the  preservation 
of  the  British  soldier's  health,  while  they  suggest  many 
grave  and  cautious  measures  of  general  policy  for  the 
future.  In  the  first  rank  of  sanitary  precaution  most  assu- 
redly stand  the  removal  of  the  great  bulk  of  our  forces  to 
the  elevated  ranges  throughout  our  eastern  possessions. 
The  real  strength  of  the  British  empire,  as  depending  upon 
the  health  of  the  European  forces,  has  never,  in  India  at 
least,  been  either  appreciated  or  economised  with  sufficient 
skill.  The  science  and  art  of  military  hygiene  must  be 
brought  into  full  and  free  operation  in  our  armies  at  home 
and  abroad,  and  then  it  will  be  found  that  a  much  smaller 
number  of  recruits  than  has  ever  yet  been  reckoned  will 
sustain  our  musters  up  to  the  required  points,  both  as  to 
numbers  and  efficiency. 

"  2.  Setting  aside  for  the  moment  the  urgency  of  hygienic 
precaution  on  the  score  of  humanity,  and  of  financial  con- 
siderations, I  question  whether,  as  matter  of  fact,  an  Euro- 
pean army  of  eighty  or  even  of  fifty  thousand  men,  can,  in 
the  present  manner  of  recruiting,  be  effectively  maintained 
under  an  annual  decrement,  by  all  causes,  of  120  per  thou- 
sand, such  as  has  hitherto  resulted  from  the  occupation  of 
the  plains  of  Hindostan  by  British  troops. 

"  3.  Facilities  for  recruiting  will  not  increase  at  home 
with  peace,  commercial  and  manufacturing  prosperity  and 
plenty,  not  to  mention  the  annually  increasing  inducements 
to  emigration  into  our  various  colonies.  In  time  of  war,  I 
question  whether  the  smaller  garrison  could  he  maintained 
in  India  under  the  present  rate  of  mortality. 

"  4.  The  influence  of  the  press  too,  both  at  home  and 
abroad,  is  not  to  be  overlooked,  as  affecting  the  question. 
For  one  man  who  read  newspapers  at  the  beginning  of  the 
present  century,  five  hundred  read  or  are  read  to  in  our  day, 
and  the  results  on  the  economy  and  discipline  of  our  land 
forces,  silent  though  they  proceed,  are  sure,  ere  very  long, 
to  become  of  vast  importance  for  our  good  or  evil,  just  as 
the  ruling  powers  of  the  day  may  direct  and  guide  the 
event.  We  have  educated  the  masses,  and  they  have  learnt 
to  organize  strikes  and  other  associations.  To  judge  aright 
on  this  question,  we  must  look  carefully  back  to  the  con- 
dition of  our  army  in  former  times,  and  watch  the  simple 
and  silent  character  of  the  changes  it  has  undergone,  before 
we  can  hope  to  arrive  at  safe  conclusions  respecting  the 
future. 

"  5.  I  venture  to  throw  out  a  suggestion,  which,  to  some, 
may  appear  irrelevant,  but  which  in  reality  is  closely  con- 
nected with  my  subject,  namely,  that  the  influence  of  the 
press  on  the  recruiting  of  the  European  army  of  India  is 
likely  to  become  very  powerful.  I  am  thoroughly  satisfied 
that  if  our  British  battalions  are  made  to  serve  and  to  suffer 
unnecessarily  on  the  plains  of  India,  there  to  die  as  hitherto, 
the  recraiting  for  that  branch  of  the  national  force  will 
speedily  come  to  a  stand  still,  and  that  mainly  through  the 
influence  of  the  press. 

"  6.  I  have  said  '  unnecessary  '  service  on  the  plains, 
because  I  hold  that  nothing  short  of  a  proved  necessity 
can  warrant  the  condemnation  of  the  British  soldier  to 
a  residence  on  the  hot  and  pestilential  low  grounds  of 
India.  It  is  by  reducing  our  garrisons  on  the  plains  to 
their  minimum,  by  placing  them  in  field  works  open  to 
the  winds,  in  stations  of  proved  salubrity  comparatively,  and 
by  relieving  them  at  the  end  of  every  year,  and  removing 
them  for  mental  and  bodily  refreshment  and  invigoration 
back  to  the  higher  grounds,  that  their  health  and  content- 
ment may,  in  my  view  of  the  case,  be  preserved.  Hitherto 
under  the  ramparts  of  our  old  forts  and  in  our  badly  selected 
and  ill-arranged  stations  and  open  cantonments,  our  men 
have  sank  away  at  the  well-known  rate  already  mentioned. 
But  I  may  here  observe  that  the  constant  and  familiar  spec- 
tacle of  such  unnatural  losses  of  men,  is  as  prejudicial  to  the 
moral  improvement  of  the  individual  soldier,  as  the  aggre- 
gate loss  is  destructive  of  endeavours  to  maintain  or  to 
augment  our  forces.  As  it  is,  the  time  expired  men  from 
the  British  regiments  in  India  are  beginning  to  return 
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progress  of  Indian  finance,  both  officers  and  men  should  

be  made  to  feel  contented  by  removal  to  the  healthier  locali- 
ties of  the  country  ;  a  beneficent  object,  to  be  promoted  on 
every  ground  of  sound  policy.  If  the  natural  wants  of  the 
case,  involving  only  a  pure  and  cool  air,  with  the  means  of 
exercise  and  amusement,  be  not  anticipated,  the  moral  and 
physical  necessities  of  the  European  garrison  will  settle  the 
question  by  the  arrest  of  recruiting  for  India,  and  by  the 
premature  return  to  England  of  the  limited  service  men, 
two  rapidly  exhausting  courses,  for  the  prevention  of  which 
the  remedy  is  now  at  hand,  if  we  .would  but  apply  it.  By 
persisting  to  confine  our  British  soldiers  to  the  dreadful 
monotony  and  endless  miseries  of  barrack  life  in  the  plains 
of  India,  we  shall  burn  the  candle  at  both  ends,  and  leave 
the  ultimate  settlement  of  an  important  question,  now  very 
easy  of  being  settled,  to  be  concluded  in  a  manner  injurious 
to  all  authority. 

"  7-  In  order  to  render  military  exercises  conducive  to 
health  and  efficiency  we  should  bring  down  our  battalions 
upon  the  plains  in  every  cold  season,  there  to  be  perfected 
in  the  march  and  in  the  fire,  the  two  requisites,  according 
to  the  highest  authority,  which  go  to  make  a  complete 
soldier.  Another  advantage  of  the  hill  stations  will  be  that 
the  young  recruits  may  there  be  drilled  and  trained  without 
injury  to  health.  It  is  by  combining  the  sanitary  with  the 
political  and  military  requirements  of  our  position  in  India 
that  we  may  hope  to  maintain  our  rule  in  the  East ; — a 
circumstance  hitherto  overlooked  in  our  administration. 

"  8.  And  let  us  hope  that  antagonism  of  races  and  un- 
worthy animosities  may  soon  give  place  to  peace  and  good 
government,  to  a  general  disarming  of  the  people  throughout 
Hindostan,  so  that  thus  our  European  troops  may  not  be 
any  longer  required  for  purposes  of  overawing  and  coercing 
armed  subjects.  Were  it  only  for  the  repression  of  turbulent 
action  in  religious  fanatics  and  the  outbursts  of  opposing 
creeds,  disarming  should  at  once  be  carried  out  universally, 
as  a  measure  beneficent  to  the  people  beyond  all  others. 

"  .9.  That  which  has  been  done  so  easily  and  effectually 
in  the  warlike  kingdoms  of  Lahore  and  Oude  may  surely  be 
done,  even  with  greater  facility,  elsewhere.  But  however 
this  may  be,  it  can  never  serve  the  purposes  of  the  Govern- 
ment to  destroy  British  troops  by  endemic  and  epidemic 
diseases  contracted  in  the  performance  of  duties  which  ought 
not  to  fall  upon  them.  To  employ  Europeans  thus  in  India 
is  but  needlessly  to  throw  away  our  strength.  This  sacri- 
fice, if  unhappily  it  must  be  made,  will  have  to  be  proved, 
not  only  to  be  necessary  to  us  as  the  rulers,  but  also  to 
be  useful  to  the  natives  of  the  country.  England  will 
be  reconciled  only  to  sacrifices  which  are  shown  to  be 
inevitable.  The  Turks,  who  are  far  outnumbered  in  the 
European  portion  of  their  Empire  by  their  Christian  sub- 
jects, have  for  ages  mastered  the  latter  populations,  simply 
by  the  act  of  disarming ;  and  we  are  not  unfamiliar  with 
temporary  disarming  Acts,  even  within  our  own  free  United 
Kingdom. 

"  10.  By  locating  the  main  bulk  of  our  European  forces 
in  the  hill  ranges,  on  the  other  hand,  we  obtain  advantages 
so  great  as  to  assure  at  once  the  safety  and  security  of  our 
eastern  empire  with  the  least  possible  deduction  from  our 
strength.  The  measure  of  precaution  suggested,  then, 
appears  to  me  to  be  a  State  necessity. 

"11.  We  know  that  in  Jamaica  the  simple  act  of  re- 
moving British  regiments  from  the  plains  to  an  elevation 
of  some  2,500  feet  has  been  attended  with  the  most  bene- 
ficent results,  the  annual  mortality,  which  used  for  ages  to 
be  130  per  1,000  and  upwards,  having  sunk  at  once  to  22 
per  1,000,  or  about  the  average  of  the  troops  serving  in  the 
United  Kingdom,  while  the  survivors,  unlike  their  comrades 
on  the  plains  of  India,  enjoy  an  European  condition  of 
health.  If  it  was  necessary  in  former  times  to  retain  20  out 
of  the  30,000  British  soldiers,  forming  the  then  garrison  of 
India,  in  the  plains,  it  cannot  be  necessary  to  keep  6'0  or 
more  thousand  men  there  now  under  conditions  with  which, 
unhappily,  we  arc  but  too  well  acquainted.  Can  we  indeed 
spare  men  so  well  as  to  be  able  to  afford  to  sacrifice  them  at 
such  rates  ? 

"  12.  The  simple  enumeration  of  such  facts  as  these  will 
render  a  lengthened  detail  of  advantages  unnecessary ;  and 
that  India  possesses  all  these  geographical  advantages  in 
larger  measure,  and  to  a  greater  degree  of  protective  influ- 
ence, perhaps,  than  our  West  Indian  possessions,  no  one 
can  reasonably  doubt. 

"  13.  The  truth  should  be  every  day  repeated  by  us, 
that  it  is  really  the  climate,  and  not  internal  or  external 
enemies  that  we  have  to  dread  in  India.  What,  indeed, 
has  the  British  power  to  apprehend  from  the  natives  so 
long  as  we  retain  our  recollections  and  our  common  sense  ? 
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 require  European  soldiers  for  purposes  of  coercion  or  re- 
pression. It  is  by  good  laws,  by  a  well-ordered  military 
police,  and  not  by  an  European  army  of  repression,  that 
our  native  subjects  are  to  be  held  in  order.  If  we  are  to 
retain  our  hold  of  India  to  any  good  purpose,  we  must 
have  the  people  and  the  climate  on  our  side. 

"14.  I  have  in  my  letters  to  the  chairman  of  the  late 
Court  of  Directors,  of  dates  the  12th  of  August  and  1st  of 
December  1857,  indicated  the  details  of  investigation 
necessary  to  the  establishment  of  permanent  camps  and 
cantonments  in  the  mountain  ranges  all  over  India,  and  I 
believe  they  will  be  found  sufficient.  But  there  is  one 
other  very  important  caution  which  I  would  here  beg  leave 
earnestly  to  impress  on  the  authorities  in  reference  to  this  sub- 
ject, and  it  is,  that  no  hill  station  be  permanently  occupied 
or  founded  until  its  salubrity  shall  be  tested  and  proved 
by  years  of  actual  residence,  first  by  natives  and  then  by 
Europeans  ;  the  men  being  meanwhile  placed  under  cheap 
and  lightly-constructed  huts.  The  neglect  of  this  simple 
precaution,  obvious  though  it  appears,  has  occasioned  much 
unnecessary  disappointment,  sickness,  and  death  amongst 
our  European  troops ;  not  to  mention  much  inconsiderate 
and  unfounded  disparagement  of  the  very  mountain  climates 
of  which  we  stand  so  much  in  need.  It  has  also  caused  a 
waste  of  the  public  money. 

"  15.  Medical  police  is  of  more  importance  in  tropical 
climates  than  in  any  others,  owing  to  the  more  violent, 
acute,  and  rapidly  destructive  course  of  disease  in  such 
countries  ;  and  the  importance  of  the  subject,  together  with 
the  difficulties  attendant  upon  its  details  of  execution,  have 
been  most  painfully  manifested  in  all  our  open  canton- 
ments all  over  India.  We  may  take  it  for  granted,  how- 
ever, that  in  most  hill  stations  the  difficulty  of  approach, 
excepting  by  the  authorized  public  road,  would  greatly 
facilitate  the  exclusion  of  two,  at  least,  of  the  greatest 
banes  of  cantonment  life  on  the  plains,  the  poisonous 
spirituous  liquors  of  the  bazaars,  and  the  venereal  infection. 

"  16.  A  few  sentries  ought  to  be  sufficient  to  guard  a 
well-chosen  hill  station  from  these  great  evils ;  while  our 
sad  experiences  on  the  plains  prove  that  no  amount  of 
police  establishment,  no  number  of  sentries,  has  ever  been 
able  to  protect  our  old,  ill-chosen  stations.  It  is  by  those 
medical  officers  only  who  have  watched  the  causes  of  de- 
struction to  European  health  in  India,  and  who  have 
studied  its  topographical  and  medical  statistics,  that  the 
grave  national  importance  of  this  subject  can  be  justly 
appreciated,  in  reference  to  syphilis  especially.  But  the 
resulting  evils  are  not  confined  to  the  individual,  or  even 
to  the  existing  generation.  Were  there  no  considerations 
which  recommend  the  selection  of  hill  stations  for  British 
troops  in  India,  other  than  those  here  referred  to,  I  venture 
to  say  that  they  would  yet  be  paramount.  If  the  mountain 
climates  of  India  did  not  possess  that  which  they  are 
known  to  enjoy,  namely,  a  pure,  cool,  and  bracing  air, 
still,  I  repeat  it,  the  two  considerations  named  ought  to 
to  give  them  a  preference.  The  strength  of  the  British 
army  of  India  must  be  counted  not  by  the  muster-rolls, 
but  by  its  soundness  of  health  and  its  consequent  real 
efficiency,  both  on  moral  and  on  sanitary  grounds. 

"17-  I  would  here  observe,  that  two  circumstances  of 
neglect  or  oversight  have  hitherto  materially  retarded  the 
useful  application  of  the  mountain  climates  to  the  wants  of 
the  British  soldier  in  India,  and  led  to  hasty  and  erroneous 
conclusions  respecting  their  advantages,  namely :  first,  the 
sending  regiments  into  the  hills  which  had  been  seriously 
damaged  in  health  by  fevers,  and  bowel  complaints  especially, 
while  serving  on  the  plains ;  and  secondly,  the  inconsiderate 
and  hasty  construction  of  barracks  and  hospitals  upon  hills 
the  salubrity  of  which  had  not  been  practically  tested  by 
some  years  of  previous  residence — stations  which,  through 
original  ignorance  and  neglect,  it  may  be  necessary  to 
abandon.  It  cannot  be  too  often  repeated  that  it  is  to  men 
in  health,  and  as  a  means  of  preserving  health,  that  the 
mountain  ranges  throughout  India  can  be  beneficial." 

"  18.  Supplementary  to  the  question  of  the  mountain 
climates,  as  preservative  of  health  in  India,  I  beg  leave  to 
call  attention  to  another  requisite,  second  only  in  importance 
to  the  other,  namely,  the  curative  influence  in  the  sequelae  to 
acute  tropical  diseases  of  certain  climates  to  be  found  in 
Western  Australia — places  of  resort  in  sickness,  for  the  want 
of  which  our  soldiers  have  perished  annually  in  India  in 
large  numbers. 

"19.  When  the  acute  disease,  whether  it  has  been  mala- 
rious fever,  dysentery,  or  inflammation  of  the  liver,  has  been 
arrested  in  its  progress,  so  as  immediately  to  save  life,  there 
still  follows  but  too  often  chronic  visceral  diseases,  for  which 


the  climates  of  India,  whether  of  the  plains  or  the  moun- 
tains, offer  aggravations  rather  than  cures. 

"  20.  Here,  then,  we  must  seek  for  foreign  aids,  for  aids 
which  are  not  to  be  found  in  the  climate  of  England. 
Under  the  physical,  social,  or  moral  circumstances  of 
the  soldier,  he  still  requires  the  assistance  of  the  State 
in  a  climate  which  shall  not  be  too  cold  or  too  warm. 
The  winter  and  spring  seasons  of  Europe,  even  if  placed 
in  a  well  ordered  general  hospital,  must  prove  prejudicial  in 
many  of  the  secon  dary  forms  of  disease  above  mentioned,  as 
compared  with  a  milder  air;  not  to  mention  the  remote- 
ness of  home,  with  the  costs  and  the  trouble  of  a  double 
passage. 

"21.  The  climate  of  Western  Australia,  so  far  as  my 
inquiries  and  those  of  qualified  medical  officers  who  have 
served  there  have  extended,  affords  advantages  of  unequalled 
character  and  extent  for  the  restoring  the  health  of  invalids 
suffering  from  the  sequelae  to  tropical  diseases  of  every  kind ; 
but  as  ample  information  on  this  most  interesting  and 
important  subject  will  be  obtained  from  the  best  informed 
quarters,  I  need  not  offer  further  observation  on  the  subject. 
The  mountain  ranges  of  India  present  the  highest  means 
of  preserving  health,  while  the  climate  of  Western  Australia 
furnishes,  probably,  the  highest  curative  means  to  be 
obtained  from  climate. 

"  22.  It  will  be  seen,  then,  that  four  means  of  vast  sanitary 
importance  conjoin  to  the  proper  disposal  of  the  British 
garrison  of  India,  viz :  first,  the  careful  selection  of  such 
stations  on  the  plains  as  must,  for  political  and  military 
reasons,  be  occupied  by  Europeans,  implying  proper  struc- 
tural arrangements  of  every  kind ;  secondly,  the  occupation 
of  table  lands  by  the  artillery  and  cavalry ;  thirdly,  the  per- 
manent occupation  by  the  infantry  of  stations  on  the  hill 
ranges  throughout  our  eastern  possessions,  for  the  preserva- 
tion and  maintenance  of  health ;  and,  fourthly,  the  selection 
of  the  best  convalescent  stations  beyond  sea  for  the  care 
of  such  invalids  as  may  not  regain  their  health  in  India. 
On  this  latter  subject  I  would  observe,  that  if  the  reports 
of  the  medical  officers  who  have  served  in  Western  Australia 
be  confirmed  by  future  experiences,  we  shall  there  have 
obtained  a  climate  as  nearly  perfect  as  can  be  hoped  for  in 
any  quarter  of  the  globe. 

"23.  I  would  again  beg  leave  to  urge  the  establishment 
in  our  Indian  armies  of  a  well  supported  sanitary  depart- 
ment separate  and  distinct  from  that  ordered  for  the  cure 
of  disease  and  wounds.  Personal  hygiene,  which  must  be 
left  to  the  care  of  the  regimental  surgeons  and  the  medical 
staff  of  general  hospitals,  ought  necessarily  to  be  separated 
from  the  general  military  hygiene — the  preserver  of  armies. 
Not  to  go  further  back,  it  was  owing  to  the  absence  of  a 
reliable  and  influential  sanitary  staff  that  our  armies  perished 
at  Walcheren,  at  Rangoon,  in  China,  and  in  the  Crimea.  It 
has  been  through  the  want  of  such  officers  as  I  have  pro- 
posed to  introduce  into  our  armies  that,  in  all  our  expedi- 
tions, and  in  all  our  foreign  possessions,  our  soldiers  have 
melted  away,  destroyed  by  sanitary  neglects  in  our  camps, 
by  unwholesome  stations,  and  by  defective  barrack  and 
hospital  accommodation ;  stations  selected  by  ignorance  and 
which  would  have  been  condemned  at  the  first  glance  of 
experience  by  a  qualified  medical  officer  of  health. 

"24.  It  would  appear,  from  tables  prepared  by  Sir  Alex- 
ander Tulloch  of  British  soldiers  discharged  from  the  Com- 
pany's sendee,  during  six  years  antecedent  to  1857,  that  the 
average  period  of  service  of  those  admitted  to  pension  was 
15  years  10 2  months  ;  while  the  average  length  of  service  of 
those  discharged  without  pension  was  eight  years  and  six 
months.  The  service  of  those  who  purchased  their  discharge, 
again,  was  but  seven  years  one  and  a  half  months ;  making 
the  general  average  11  years  and  six  months.  Here  we  have 
a  remarkable  illustration  of  the  deleterious  influence  of  the 
climate  of  the  plains  on  the  European  constitution. 

"  25.  A  return  should  be  called  for  of  stations  on  the 
plains  that  have  been  abandoned  on  account  of  their  un- 
healthiness,  and  also*  of  the  number  which  ought  to  be 
abandoned  on  the  same  grounds. 

"P.S. — I  have  not  spoken  hereof  the  depressing  influ- 
ences on  the  mind  and  body,  the  loosening  of  the  bonds  of 
discipline,  resulting  from  the  constant  observation  of  sick- 
ness, suffering,  and  death,  if  even  existing  but  for  short 
periods  ;  for  the  subject  would  lead  me  into  lengthened 
disquisition.  I  believe,  however,  that  such  a  course  of 
deteriorating  service  is  even  more  detrimental  to  military 
discipline  than  the  continuance  of  active  warfare,  as  sig- 
nalized by  Napoleon. 

"  2.  It  is  perfectly  well  ascertained  (and  I  witnessed  the 
fact  on  a  large  scale  at  Rangoon)  that  scenes  of  death 
harden  men ;  indeed,  there  is  a  peculiarly  desperate  and 
horrid  callousness,  '  a  brutality  sui  generis,'  which  is 
fostered  by  them.  It  is  surely  not  well  that  our  soldiers 
should  be  made  on  so  many  occasions  familiar  with  scenes 
of  unnecessary  distress.    These  are  considerations  of  a 
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purely  moral  nature ;  but  they  are  eminently  deserving  the 
careful  regard  of  Governments. 

3.  I  have  also  abstained  from  referring  more  directly 
to  the  disposal  of  the  corps  of  artillery  and  cavalry,  as 
obviously  they  cannot  be  placed  upon  very  high  grounds. 
But  we  shall  find  almost  as  many  table  lands  as  mountains 
throughout  India;  in  the  former  of  which  localities,  many 
of  them  of  proved  salubrity,  the  two  great  arms  referred 
to  can  be  well  placed,  so  as  both  to  secure  their  sanitary 
welfare  and  their  influence  as  parts  of  the  great  garrison 
of  India. 

4.  In  the  experiences  of  the  French  army  it  was  found  in 
the  wars  of  Napoleon  that  soldiers,  the  natives  of  the 
southern  and  middle  departments  of  France,  sustained  the 
heats  of  Egypt  and  Syria,  and  also  the  frosts  of  Russia, 
better  than  soldiers  in  the  same  ranks,  the  natives  of  the 
northern  departments  of  France,  of  Germany,  and  of 
Holland. 

5.  It  was  said  at  the  time,  and  it  has  since  been  recorded 
by  the  first  Baron  Larrey,  that  the  French  soldiers  of  the 
middle  and  southern  departments  of  France,  stood  the 
Russian  winter  on  the  retreat  better  than  the  pursuing 
Russians. 

6.  Robert  Jackson  declared  that  English  soldiers,  and 
Highlanders  wearing  kilts,  bore  the  frosts  of  Holland  better 
than  the  Dutch  and  the  Russians  with  whom  they  served. 

7.  All  circumstances  go  to  prove  that  soldiers  bred  in 
temperate  climates  are  better  able  to  sustain  great  heats  and 
excessive  colds  than  such  as  are  born  and  bred  in  warm  or 
in  the  colder  latitudes. 

8.  All  the  known  experiences,  French  and  English,  tend 
to  the  conclusion  that  a  residence  in  the  temperate  moun- 
tain regions  of  India,  while  preserving  our  men  from  sick- 
ness, would  render  them  less  susceptible  of  the  effects  of 
the  heats  of  the  plains. 

9.  The  natives  of  Central  Asia,  of  Persia,  of  Affgha- 
nistan,  of  the  Punjab,  and  such  as  inhabit  the  mountain 
regions  of  those  countries,  are  more  healthy  and  vigorous 
when  brought  into  the  plains  of  India  than  the  inhabitants 
the  plains  themselves. 

10.  The  Goorkah  battalions  in  our  service  have  always 
been  healthy  when  serving  in  the  plains. 

11.  The  Nipal  force  recently  employed  in  our  aid  on  the 
plains  of  India,  was  in  an  effective  condition  of  health. 

12.  The  contrary  supposition  of  all  this  would,  indeed,  go 
to  prove  that  the  keeping  men  in  good  health,  in  the  first 
instance,  tends  only  to  make  them  more  liable  to  sickness 
afterwards,  and  that  men  rendered  sickly  on  the  plains  of 
India  must  become  less  sickly  by  being  made  to  continue 
there." 

Note  on  the  Mountain  Climates  of  India. 

Robert  Jackson,  who  appreciated  the  value  of  the  moun- 
tain climates  of  hot  countries,  says  that  "  The  choice  of  a 
proper  position  for  the  establishment  of  military  quarters 
is  not  obscure  or  difficult.  It  is  known  to  the  scientific 
by  a  view  of  locality,  and  to  the  ignorant  by  experience." 

It  has  been  found  in  Jamaica,  by  the  removal  of  British 
troops  from  the  plains  to  an  elevation  of  only  2,500  feet,  that 
the  annual  mortality  amongst  them  has  been  reduced  from 
147  and  130  per  1,000  to  about  22  per  1,000  per  annum. 

2.  There  is  nothing  known  in  the  climate  of  the  East 
Indies  which  need  preclude  the  expectation  of  similar  results 
from  the  adoption  there  of  similar  measures  of  precaution. 
Several  of  the  mountain  climates  of  India,  as  that  of  the 
Neilgherrics  and  others,  are  described  by  British  planters  as 
"  the  finest  in  the  world."  Dr.  Hooker  says  of  Darjeeling, 
that  "  its  climate  cannot  be  exaggerated  for  healthiness 
when  compared  with  the  plains  of  India."  Mr.  Hodgson, 
late  Resident  in  Nepal,  says  of  the  central  elevation  of  the 
Himalaya :  "  For  months  the  thermometer  hardly  ranges 
5°  day  and  night,  and  that  about  '  temperate  '  of  Fahrenheit, 
or  the  perfection  of  temperature ;  and  altogether,  the 
climate  is  one  of  the  safest  and  most  enjoyable  in  the 
world."  Dr.  McCosh,  speaking  of  Kumaon,  says :  "The 
elevation  above  the  sea  is  5,000  to  6,000  feet,  with  a  climate 
and  vegetation  almost  European ;  and  a  residence  here 
makes  one  forget  he  is  in  India." 

3.  But  even  in  the  table-lands  of  India,  as  those  of 
Poona  and  Bangalore,  some  2,000  and  2,800  feet  in  eleva- 
tion, to  which  many  more  may  be  added,  the  annual  mor- 
tality of  British  troops  is  reduced  to  about  30  per  1,000, 
although  the  regiments  in  question  conveyed  into  those 
higher  grounds  the  diseases  of  the  plains  in  which  they  had 
previously  served.  In  13  years  of  the  present  system, 
according  to  General  Tremenheere  of  the  Bengal  Engineers 
27,267  Englishmen  have  passed  away,  a  large  proportion  of 
whom  might  have  been  saved,  had  they  been  placed  on  the 
mountains  which  nature  has  placed  in  our  very  path. 

4.  If  such  be  the  case,  and  Sir  A,  Tulloch  has  given 


statistical  proof  of  the  fact,  it  is  reasonable  to  anticipate  Sir  JR.  Martin, 
that  if  we  place  healthy  Europeans  in  stations  of  still    C.B.,  F.B.S. 

higher  elevations  than  the  table-lands  of  Poona  and  Ban-   

galore,  we  shall  obtain  still  greater  reductions  in  mortality.    25  Nov.  1859. 

5.  Irregular  and  imperfect  as  have  been  the  trials  hitherto  

made  of  the  mountain  climates  throughout  India,  they  have 
demonstrated,  on  the  whole,  that  European  health  and  life 

may  be  greatly  promoted  and  preserved ;  to  a  degree,  indeed, 
nowhere  to  be  obtained  in  the  plains.  General  Tremenheere 
declares  that,  "  in  a  military  point  of  view,  the  access  to  the 
hills  is  one  of  the  chief  wants  in  India." 

6.  Mr.  Grant,  of  the  Bengal  Army,  Surgeon  to  the  late 
Governor  General,  after  relating  the  results  of  some  of  the 
least  satisfactory  of  the  experiences  about  the  Simla  group 
of  hills,  declares,  nevertheless,  "  that  the  sanitary  advan- 
tages of  a  mountain  residence  are  not  problematical,  but 
have  been  real  and  important." 

7.  It  is  proved,  for  instance,  that  while  the  children  of 
British  soldiers  stationed  in  Fort  William,  Calcutta,  perish 
at  the  annual  rate  of  160  per  1,000,  they  are  made  "to 
flourish  like  children  in  healthy  country  districts  in  Eng- 
land "  when  placed  in  the  Lawrence  Asylums  in  the  moun- 
tains. 

8.  The  Principal  of  che  Lawrence  Asylums,  above  quoted, 
declares  that  "  the  children  of  British  soldiers  in  the  plains 
die  so  early  that  only  about  one  in  five  is  found  surviving 
the  fifth  year  of  residence  there." 

.9.  On  the  other  hand,  hill  ranges  have  been  so  misused 
and  mismanaged  as  to  produce  only  their  worst  influences, 
taking  but  little  advantage  of  their  best. 

10.  In  1844-45  the  9th  foot  and  1st  Bengal  Fusiliers, 
also  the  29th  foot  and  2nd  Bengal  Fusileers,  were  sent  to 
hill  stations,  the  two  first  named  having  been  severely 
sickened  by  fevers,  diarrhoea,  and  dysentery  in  Affghanistan 
and  at  Kurnool ;  and  the  two  last  by  service  in  Sinde,  and 
by  a  scorbutic  taint  for  years  before.  All  four  regiments, 
as  might  have  been  expected  on  removal  to  the  hills, 
suffered  severely  from  diarrhoea  and  dysentery. 

11.  "  Of  late  years,  as  observed  by  Mr.  Grant,  regiments 
in  a  less  unhealthy  state  have  been  sent  to  the  hills,  and 
there  has  been  a  very  great  improvement  in  barrack  accom- 
modation, as  well  as  in  the  conservancy  department." 

12.  The  diarrhoea,  termed  in  India  "the  white  flux," 
when  not  contracted  in  the  plains,  would  appear  to  be 
confined  to  certain  stations  in  the  Himalayas,  as  the 
Simla  group  of  hills;  for  at  Landour.  Murree,  Darjeeling, 
the  Neilgherries,  and  Mahableshwur,  bowel  disorders  do  not 
prevail.  This  circumstance,  together  with  the  existence  in 
the  Simla  group  of  local  sanitary  neglects,  has  given  rise 
to  the  expectation  that  some  at  least  of  the  causes  of  dis- 
ease in  these  last  are  of  a  removable  nature. 

13.  Mr.  Grant  observes,  justly,  that  in  the  plains  "pro- 
tracted diarrhoea  of  a  malarious  origin,  associated  with 
scorbutic  taint,  is  by  no  means  uncommon ;"  an  important 
fact  in  relation  to  the  subject  here  under  consideration. 
"When  regiments  thus  tainted  are  removed  to  mountain 
regions,  perhaps  of  doubtful  eligibility  originally,  the  re- 
sults cannot  fail  to  be  disastrous.  Here  we  have  the 
high  grounds  used  so  as  only  to  produce  the  worst  in- 
fluences. 

14.  Another  fact  related  by  Mr.  Grant,  and  deserving  of 
serious  notice,  is,  that  "  he  witnessed  no  evidence  of  this 
scorbutic  affection  among  the  hill  people." 

15.  The  elevation  of  the  several  hill  stations  occupied  by 
the  British  troops  on  the  northern  frontiers  of  the  Bengal 
presidency  are  stated  by  Surgeon  Tritton  to  be  as  follows  :  — 

"Subathoo  -  -  -  4,200  feet. 
Simla  -  -  -  7,400  „ 
Landour  -  •  -  7,300  „ 
Almorah  -  -  -  5,000  „ 
Kussowlie  -  -  -  6,200  ., 
Dugshai  -  -  -  5,400  „ 
NyneeTal  -       -    6,200  „ 

Sunawur     -       -       -    6,000  „ 

16.  "  Almorah  is  perched  on  an  isolated  hill,  while 
Subathoo,  with  reference  to  surrounding  mountains,  is  in  a 
hollow,  both  being  almost  barren  of  trees." 

17.  "Sunawur  has  a  southern,  Kussowlie  a  northern 
aspect,  both  being  abundantly  wooded." 

18.  "  Simla  is  in  the  heart  of  the  mountains,  its  air  all 
mountainous ;  while  Landour  has  the  expansive  valley  of 
the  Deyra  at  its  feet,  and  derives  from  it  daily  refreshing 
breezes." 

19.  The  greater  amount  of  cold  and  dampness,  the 
greater  amount  of  sanitary  neglects,  in  one  station  as  com- 
pared to  another,  will  go  some  way  to  account  for  their 
relative  unsuitableness  for  persons  suffering  from  bowel 
disorders ;  but  the  whole  question  demands  the  most  careful 
revision  and  consideration. 

20.  One  thing  seems  to  be  ascertained,  namely,  that  hill 
stations  too  closely  surrounded  by  higher  hills,  and  stations 
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Sir  R.  Martin,  forming  spurs,  or  situated  on  front  ranges  that  border  on 
C.B.,  F R.S.    the  plains,  thus  bearing  the  brunt  of  the  S.  W.  rainy 

  monsoon,  are  not  eligible  for  occupation  by  Europeans. 

25  Nov.  1859.       21.  At  Chenee  in  Kunawur,  less  than  a  hundred  miles 

 "     inland,  and  in  rear  of  Simla,  "the  climate  is  dry,  elastic, 

and  invigorating ;  the  sky  is  generally  of  a  clear  azure  blue  ;" 
and  while  the  Simla  group  of  hills  received  a  rain-fall  of 
45  inches  in  three  months,  that  at  Chenee  was,  Mr.  Grant 
"  felt  sure,  under  two  inches." 

The  IS  eilgherries  are  of  the  receded  class  of  mountains, 
and  have  moderate  rain  fall,  while  the  Western  Ghauts 
beng  in  front,  receive  the  brunt  of  the  S.W.  rainy  monsoon. 

22.  But  although  "  it  were  difficult  to  find  a  climate  more 
congenial  to  the  feelings  or  more  calculated  to  restore  the 
invalid  "  than  that  of  Chenee,  yet  Kunawur  is  regarded  by 
Mr.  Grant  as  "  not  adapted  for  winter  residence,  the  cold 
being  far  too  severe  and  penetrating,  and  the  country  being 
then  unapproachable  from  the  roads  being  blocked  up  with 
snow." 

23.  Mr.  Grant,  after  presenting  certain  numerical  returns, 
sums  up  his  experiences  as  follows  : — "  The  return  No.  1 
shows  that,  adverse  as  were  the  circumstances  of  the  29th 
regiment  as  regarded  its  state  of  health  on  arriving  in  the 
hills,  and  its  accommodation  there,  still  the  mortality  was 
reduced  in  the  first  year  to  nearly  one-third  of  what  it  had 
been  during  the  two  previous  years  in  the  plains  ;  and  in 
the  second  year  it  became  still  further  reduced,  amounting 
scarcely  to  more  than  one-half  of  what  it  had  been  during 
the  most  favourable  year  from  the  arrival  of  the  regiment 
in  India." 

24.  "  By  the  return  No.  2  of  the  60th  foot,  the  com- 
parison of  results  is  not  so  decidedly  favourable ;  yet  the 
improvement  in  the  first  year  of  residence  in  the  hills  is 
remarkable  and  gratifying,  so  is  the  diminution  of  the 
admissions,  especially  as  regards  periodic  fever  in  the 
second  year ;  but  with  a  singular  and  lamentable  increase 
of  mortality  arising,  probably,  from  concealed  relapses  of 
diarrhoea,  passing  into  hopeless  chronic  flux." 

25.  "The  return  No.  3  shows  results  that  are  remarkably 
favourable  to  the  climate  of  Dugshai,  even  as  regards  the 
mortality  from  bowel  complaints ;  and  I  have  added  the 
return  No.  4,  to  prove  that  this  new  station  will  bear  com- 
parison with  Poona,  reputed  to  be  one  of  the  healthiest, 
if  not  the  most  healthy,  cantonment  in  India." 

26.  "  It  has  been  already  remarked  that  children,  al- 
though they  suffer  from  hill  diarrhoea,  experience  a  singular 
immunity  from  its  dangers.  It  may  go  on  for  a  long 
time  apparently  not  injuring  their  constitutions,  and  rarely 
running  into  dysentery ;  they  look  easy,  and  are  stout  and 
lively,  although  their  stools  are  of  a  chalky  whiteness.  So 
far  as  my  own  observations  extend,  the  hill  climate  is 
very  conducive  to  the  health  of  children,  and  I  believe  that 
this  fully  accords  with  the  experience  of  others."  General 
Tremenheere  says,  "  they  eat  as  much  beef  as  children  in 
England." 

27.  "  I  may  here  notice  the  success  of  that  noble  in- 
stitution, the  Lawrence  Asylum ;  and  I  can  offer  no  better 
proofs  of  the  healthiness  pf  the  site  at  '  Sunawur,'  and  of 
the  admirable  internal  economy  of  the  institution,  than  are 
offered  in  the  following  extracts  and  returns  from  the  last 
published  report  of  its  able  and  humane  principal  and 
secretary  : — '  The  health  of  the  children  during  the  past 
year  has  been  unprecedented  in  any  former  period.  It  is,  of 
course,  impossible  to  account  for  the  great  difference  which 
is  sometimes  found  to  exist  in  the  health  of  the  same  com- 
munity at  different  periods ;  but  it  is  not  unreasonable  to 
believe,  that  in  the  case  of  the  Asylum,  the  precautionary 
measures  employed  may  have  tended  to  the  desirable 
result.  Boarded  floors,  warm  covering  for  the  feet, 
seclusion  of  the  children  in  inclement  weather,  attention 
to  ventilation  and  diet,  improved  intellectual  status  and 
physical  constitution,  and  prompt  medical  care,  all  may 
have  had  their  share,  more  or  less.'  " 

28.  "  But,  to  the  thoroughly  English  climate  of  Sunawur 
must  be  accorded  the  chief  place  among  the  causes  con- 
tributing to  health.  Sheltered  on  all  sides  by  higher  ranges, 
yet  open  to  the  breezes  from  the  various  gorges  in  the 
surrounding  hills,  its  climate  is  a  happy  medium  between 
the  winter  cold  of  Simla  and  Kussowlie,  and  the  summer 
heat  of  Subathoo,  whilst,  in  a  most  important  point,  it  has 
the  advantage  of  most  hill  stations,  that  of  an  abundant 
supply  of  water." 

29.  "  On  the  whole,  it  would,  perhaps,  have  been  im- 
possible to  have  selected  a  locality  better  adapted  for  the 
purpose  in  view,  —  the  raising  a  population  thoroughly 
English  in  habits,  in  physical  constitution,  and  in  mental 
vigour."  "  The  appearance  of  European  children  at  Dar- 
jeeling,"  says  Mr.  Hodgson,  "  might  alone  suffice  to  prove 
the  suitableness  of  the  climate  of  the  Himalaya  at  6,000 
to  8,000  feet  for  European  colonization,  confirmed  as 
such  evidence  is  by  that  of  the  aspect  and  health  of  such 


adult  Europeans  as  come  here  with  uninjured  constitutions, 
and  have  led  an  active  life  since  their  arrival.  Finer  speci- 
mens of  manly  vigour  the  world  could  not  show.' ' 

30.  "  Since  the  first  commencement  of  the  Lawrence  Asy- 
lum in  April  1847,  a  period  of  five  years  and  nine  months,  in 
which  the  annual  average  number  of  children  maintained 
has  been  one  hundred  and  six,  four  deaths  only  have 
occurred.  Of  them,  one  girl  died  of  consumption  after 
one  month's  residence,  she  having  arrived  in  a  dying  state. 
The  second,  a  boy,  died  of  quinsy,  caught  on  his  way  up, 
on  the  third  day  after  arrival.  The  third,  a  girl,  died  in  a 
fit  of  epilepsy,  in  the  first  month  of  residence,  her  mother 
having  died  of  the  same  disease.  The  fourth,  a  boy,  died 
of  hooping-cough  acting  upon  a  malformed  chest ;  which 
last  is,  in  truth,  the  only  case  in  which  death  can  be  said  to 
have  ensued  from  disease  contracted  in  the  asylum,  givino- 
an  annual  average  of  death  to  strength  of  -0015.  The 
general  appearance  of  the  children  is  fully  equal  to  that  of 
well-reared  children  in  our  healthiest  rural  districts  in 
England." 

31.  "It  was  at  one  time  supposed  that  children  of  mixed 
parentage  could  not  be  likely  to  derive  the  same  benefit 
from  a  cold  and  bracing  climate  which  might  be  expected 
in  the  case  of  pure  Europeans.  But  this  opinion  has 
proved  to  be  erroneous,  as  this  class  is  found  to  improve  in 
muscular  strength  and  bodily  and  mental  activity  equally 
with  their  European  compeers ;  and  it  is  confidently  hoped 
that,  from  their  amalgamation  with  these  last  in  the  in- 
stitution, they  will,  in  process  of  time,  lose  all  traces  of 
native  habits  and  feelings ;  and  that  at  no  distant  date  a 
race  of  Anglo-Indians  will  issue  from  the  Himalaya  hills, 
who  will  prefer  claims  to  the  confidence  and  respect  of  the 
Indian  public,  before  which  existing  prejudices  against  this 
numerous  and  important  class  will  gradually  disappear." 

32.  The  Principal  of  the  Lawrence  Asylum  then  furnishes 
"  Medical  Returns,"  of  which  the  following  is  the  sum- 
mary : — 

1850,  ratio  of  sick  to  strength     -  -    4"  11 

L851,  „  „  5-95 
1852,     „         „         „         -         -  3-02 

33.  Mr.  Grant,  recurring  to  the  military  experiences,  says : 
"  It  ought  further  to  be  more  particularly  noticed  that  no 
healthy  corps  has  yet  been  sent  to  any  of  the  hill  stations, 
on  the  contrary,  almost  all  the  regiments  were  in  an  in- 
efficient condition,  the  constitutions  of  the  men  having 
been  more  or  less  broken  down  or  tainted  with  malaria, 
and  numbers  of  them  suffering  from  intermittent  fever  and 
its  sequela?,  enlarged  spleen  and  liver." 

'  34.  "  We  know  with  what  unequal  force  a  morbific 
atmosphere  will  affect  a  body  of  men  so  predisposed  and 
one  comparatively  healthy,  located  there  rather  to  maintain 
health  than  to  renovate  it ;  and  doubtless,  therefore,  with 
regiments  in  an  efficient  condition,  the  saving  of  life  and 
constitution  will  show  a  proportional  increase,  as  in  the 
22nd  foot,  which  was  comparatively  healthy  when  it 
arrived  in  Dugshai." 

35.  "  The  real  auxiliary  agency  of  the  hill  climates  in 
states  of  disease  has  yet  to  be  determined ;  the  best 
established  facts  are — the  diminution  in  the  admissions  from 
fever,  the  general  mildness  of  type,  and  the  diminished 
mortality  compared  with  what  occurs  on  the  plains." 

36.  "  My  own  impression  is,  that  to  render  the  sanitary 
experiment  completely  successful,  we  must  advance  further 
into  the  interior  of  the  Himalayas ;  and  instead  of  con- 
fining the  stations  to  mountain  ranges  that  border  on  the 
plains,  where  the  climate  and  vegetation  have  much  of  a 
tropical  character,  we  must  advance  beyond  the  influence 
of  the  periodical  rains  to  the  vicinity  of  the  snowy  ranges, 
where  we  possess  a  climate  as  bracing  and  as  healthy  as 
that  of  Switzerland,  with  a  soil  equally  productive  and 
scenery  equally  grand." 

37.  "  At  a  distance  from  Simla  of  less  than  1 00  miles 
in  a  direct  line,  and  only  140  by  the  old  route,  we  find  in 
the  interior  of  Sunawur  elevated  and  temperate  slopes,  on 
some  of  the  vast  mountain  ranges  which  skirt  the  right 
bank  of  the  Sutlej,  and  these  sheltered  and  comparatively 
fertile  spots  are  now  being  made  accessible  by  means  of  the 
new  Hindostan  and  Thibet  road ;  instead  of  an  atmosphere 
super-saturated  with  moisture,  gloomy  and  depressing,  we 
have  here  throughout  the  whole  hot  and  rainy  season  of 
the  plains  a  climate  dry,  elastic,  and  invigorating,  and 
when  mists  arise  they  are  attracted  by  the  lofty  snow-clad 
peaks,  and  rarely  descend  into  the  valleys ;  the  showers  of 
rain  are  few  and  gentle,  and  besides  the  almost  complete 
absence  of  humidity,  there  is  no  evidence  of  miasmal 
contamination." 

38.  "  The  climate  is  powerfully  tonic ;  appetite  and 
digestion  are  improved,  the  languid  pulse  increases  in 
force,  the  tone  of  the  mind  is  restored,,  and1  there  is  a 
buoyancy  and  elevation  of  spirits,  and  a  lightness  and 
freedom  about  the  chest  which  we  seldom  feel  in  the  plains; 
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instead  of  the  slow  and  uncertain  convalescence  at  Simla, 
where  we  experience  all  the  disadvantages  of  humidity  in 
excess,  there  is  immediate  and  manifest  relief  from  the 
change :  we  are  stimulated  to  bodily  exercise,  and  so  dry 
is  the  climate,  and  so  modified  the  temperature  by  the 
proximity  of  the  snowy  ranges,  that  we  may  expose  our- 
selves both  by  day  or  by  night  with  impunity ;  even  the 
shade  of  a  tree  forms  a  cool  retreat,  and  most  travellers 
have  no  other  protection  than  a  small  flimsy  tent,  which 
when  rolled  up  does  not  form  a  coolie's  load." 

39.  "  In  fact,  it  were  difficult  to  find  a  climate  more 
congenial  to  the  feelings,  or  more  calculated  to  restore 
the  invalid,  and  as  yet  the  results  of  experience  fully 
warrant  the  warmest  eulogy  of  it.  For  cases  of  chronic 
bowel  complaint,  and  that  large  class  of  rheumatic 
syphilitic  affections  which  is  rarely  benefited,  but  often 
aggravated  by  residence  in  our  present  hill  stations,  it  is 
admirably  suited  ;  so  also  with  cachectic  subjects,  and  those 
suffering  from  periodic  fevers  and  their  sequels.  The  only 
exceptional  cases  would  be  diseases  of  the  heart  and  a  few 
affections  of  the  lungs,  for  which  the  stimulus  of  a  rarified 
atmosphere  is  injurious ;  but  all  such  cases  are  unfit  for  a 
mountain  climate?  and  they  ought  never  to  be  sent  to 
the  hills." 

40.  "  When  this  magnificent  region,  as  yet  but  little 
frequented,  shall  have  been  made  easy  of  access,  it  is  much 
to  be  desired  that  a  convalescent  depot  may  be  established 
in  it.  There  are  few  obstacles  really  in  the  way  of 
such  an  experiment;  the  additional  expense  incurred  on 
account  of  its  remote  position  would  be  fully  counter- 
balanced by  the  favourable  results  to  be  confidently 
anticipated." 

41.  "The  soil  is  rich  and  productive  of  as  fine  vegetables 
as  I  have  ever  tasted.  Supplies,  which  are  now  dear,  will 
be  cheapened  by  the  opening  of  the  new  road.  Wood  is 
plentiful  on  the  spot  ;  water  is  good  and  abundant,  the 
rivulets  being  numerous,  and  never  drying  up,  a3  at 
Simla." 

42.  "  Some  of  the  mountains  have  a  moderate  slope 
towards  the  Sutlej,  and  are  laid  out  in  terrace  cultivation  ; 
here  every  variety  of  temperature  is  within  easy  access,  for 
in  the  lower  lines  of  terraces,  near  the  banks  of  the  river, 
the  climate  is  as  warm  as  in  the  plains,  and  thus  in  the 
ascent  of  one  mountain  side  there  may  be  observed  the 
vegetation  of  two  zones ;  the  plantain  at  the  lowest  level, 
about  the  centre  the  vine,  higher  still  the  apricot  and  the 
peach,  and  highest  of  all  the  brambleberry,  the  strawberry, 
and  the  rough  whin-bush,  which  last  spreads  its  prickly 
arms  on  the  verge  of  the  snow  line." 

4.3.  "  The  vine  grows  luxuriantly  in  the  open  fields,  and, 
considering  how  little  care  is  bestowed  on  its  culture,  it  is 
surprising  that  the  grapes  should  be  so  large  and  luscious 
as  we  find  them  ;  there  are  about  ten  varieties,  and  they  are 
so  plentiful  that  a  basketful  may  be  purchased  for  a  few 
annas.  For  the  invalid  they  would  be  a  valuable  article  of 
food,  and  it  would  not  be  difficult  to  prepare  from  them  a 
very  tolerable  wine  for  ordinary  use." 

44.  Mr.  Grant  concludes  a  very  able  and  truthful  report 
on  the  stations  in  the  Himalayas  by  "the  expression  of 
his  opinion  that  it  would  be  scarcely  possible  to  overrate 
the  boon,  both  to  officers  and  men,  of  the  establishment  of  a 
sanitarium  in  Kunawur,  as  an  auxiliary  agent  in  the  cure  of 
many  cases  of  functional  disorder  and  chronic  disease,  for 
which  the  humid  climate  of  our  present  hill  stations  has 
been  found,  after  many  years  experience,  to  be  wholly 
unsuited." 

45.  Out  of  some  ten  or  twelve  different  mountain  regions 
and  hill  stations  in  southern  India  described  by  Captain 
Ouchterlony  and  Dr.  Baikie,  in  their  evidences  before  the 
Committee  of  the  House  of  Commons  on  Colonization  and 
Settlement  in  India,  I  will  here  confine  my  notice  to  the 
Neilgherry  mountains,  being  as  yet  by  far  the  best  known, 
and  "  standing  unrivalled  in  the  entire  range  of  southern 
and  central  India."  Captain  Ouchterlony  not  only  recom- 
mends that  "  the  mass  of  the  European  force  for  the 
protection  of  southern  India  shall  be  located  in  the  hills," 
but  that  they  should  be  made  the  "seat  of  government," 
the  climate  being  described  by  many  as  "  far  superior  to 
that  of  England." 

46.  "  From  tables  of  the  temperature  on  these  hills," 
says  Dr.  Baikie,  "  it  will  appear  that  the  mean  temperature 
of  the  year,  the  mean  maximum  and  mean  minimum, 
bear  about  the  same  relation  to  each  other  as  in  England, 
but  are  about  ten  degrees  higher,  while  the  daily  range  is 
somewhat  less.  The  highest  observed  temperature  in  Eng- 
land, and  the  lowest,  are  greatly  above  and  below  respec- 
tively the  corresponding  points  on  the  Neilgherries  ;  that  is 
to  say,  the  extremes  in  England  are  greater.  The  power  of 
thestm's  rays,  another  most  important  point,  is  considerably 
less  on  the  Neilgherries  than  in  England." 

47.  "  The  average  mean  temperature  is  58  degrees,"  while 


"  the  comparative  lightness  of  the  S.  W.  rainy  monsoon  Sir  R.  Martin 
is  such,  that  although  prolonged,  the  quantity  of  rain  is    C.B.,  FJl.S. 

very  small ;  it  is  only  about  44  inches  in  the  year,  against   

120  inches  on  the  Western  Ghauts."  25  Nov.  1859. 

48.  The  rain-fall  diminishes  as  we  proceed  eastward,   

that  is,  as  we  recede  from  the  exposed  western  front.  This 
"difference  is    so   great   that,   within    15  miles  'Maha- 

bleshwur '  there  is  only  57  inches  against  300." 

49.  "  Their  adaptation  for  stationing  European  troops  is. 
I  should  say,  the  very  best  in  India,  from  their  great  faci- 
lity of  access,  the  mean  rate  of  temperature,  and  their  great 
healthiness  for  Europeans." 

50.  "  The  men  we  had  on  the  Neilgherries,"  says  Captain 
Ouchterlony,  were  highlanders  of  the  74th  regiment,  fresh 
from  England,  and  we  never  had  a  sick  man  ;  sickness  was 
unknown  among  the  men  ;  they  were  able  to  drill  anytime 
of  the  day ;  pieces  of  garden  ground  were  given  to  them, 
and  they  were  the  happiest  men  I  ever  saw.  The  engineer 
had  large  working  parties  of  these  men,  and  gave  them 
two  shillings  a  day ;  they  became  most  useful  servants  of  the 
State  as  well  as  trained  soldiers ;  they  are  now  building 
their  own  barracks." 

51.  "Before  quitting  the  subject,  I  would  beg  leave  to 
suggest  the  importance  of  establishing  a  school  on  the  Neil- 
gherries for  the  education  of  the  children  of  the  European 
troops  serving  in  the  Madras  presidency,  similar  in  plan 
and  principle  to  those  in  operation,  and  I  believe  with  the 
greatest  success,  on  the  Himalayas,  and  on  Mount  Aboo  in 
the  Bombay  presidency.  The  mortality  amongst  young 
children  nurtured  in  low-country  barracks  is  fearful;  and  I 
believe  1  am  within  bounds  in  stating  that  scarcely  one 
child  in  four  reaches  maturity." 

52.  There  are  considerations  of  a  general  nature  attaching 
to  this  subject,  and  which  I  think  ought  not  to  be  omitted. 
Colonel  Lloyd  and  Major  Herbert,  of  the  Bengal  Army 
the  officers  who  first  visited  the  Darjeeling  range  of 
mountains,  were  so  struck  with  the  advantages  presented 
by  the  climate,  that  they  declared  that  settlements  in 
the  hill  districts  generally  throughout  India  would  tend 
more  than  any  other  circumstance  to  attach  English 
families  and  capitalists  to  the  soil  of  India.  "That  the 
Himalaya,  generally  speaking,"  says  Mr.  Hodgson,  "  is 
a  region  eminently  healthy  can  be  doubted  by  no  competent 
judge,  and  is  demonstrable  at  once,  and  readily,  by  pointing 
to  the  finely  developed  muscles,  pure  skins,  cheerful  coun- 
tenances, and  universally  well-formed,  strong-boned  bodies 
of  the  native  inhabitants,  whose  health,  strength,  and 
capacity  of  enduring  toil  and  carrying  heavy  burdens,  are 
as  notorious  as  are  their  exemption  from  bodily  malforma- 
tions and  from  most  of  the  direct  diseases  to  which  flesh  is 
heir,  as  well  in  the  tropics  as  in  the  high  latitudes  of 
Europe  ;  results  owing  to  the  pre-eminent  equability'  and 
temperateness  of  the  climate,  added  to  the  simple  active 
habits  of  the  people." 

53.  Dr.  Hooker,  speaking  of  the  same  range,  adds,  that 
hill  settlements  generally  have  had  already  a  great  effect  in 
civilizing  the  natives  of  India,  and  he  thinks  that  this 
influence  will  go  on  increasing.  The  civilizing  effect  became 
apparent  "  at  once ;"  the  people  from  the  surrounding 
countries  having  "  come  in  to  take  service  as  police  and 
domestics,  and  settled  as  cultivators  ;  they  brought  pro- 
visions for  sale,  they  aided  in  building  houses  and  erections 
of  all  kinds,  and  they  assisted  in  conveying  things  from  the 
plains  to  the  hills."  Formerly  "  there  was  hardly  a  person 
there;  it  was  all  but  uninhabited."  Now  it  has  increased 
with  a  "  rapidity  similar  to  that  of  an  Australian  colony." 

54.  Referring,  finally,  to  the  question  of  strategic 
points,  I  would  only  observe  that,  as  yet,  their  very 
numbers,  and  their  positions,  are  not  agreed  upon  by  the 
civil  and  military  authorities  in  India;  a  circumstance 
which  may  be  ascribed  to  the  difficulties  inherent  to  so 
great  a  subject.  But  strategic  questions,  in  their  more 
ordinary  sense,  will  soon  be  settled  by  the  establishment  of 
railway  communications,  when  everything  will  depend  on 
time. 

55.  All  I  would  venture  to  say  as  a  professional  man, 
and  confining  myself  to  the  question  as  affecting  health 
only,  is,  that  the  reasonableness,  if  not  the  necessity,  for 
the  occupation  by  British  troops  of  certain  given  stations 
on  the  plains  ought  to  be  proved  to  the  satisfaction  of  the 
ultimate  authorities,  before  any  such  stations  be  ultimately 
occupied. 

56.  I  would  further  urge  that,  in  all  and  every  station  on 
the  plains,  the  European  garrison  be  of  the  very  smallest, 
consistently  with  security,  and  that  it  be  relieved  ami  sent 
to  the  higher  grounds  at  the  end  of  each  year.  We  should 
thus  inflict  the  smallest  possible  amount  of  evil  upon  our 
British  garrison.  Upon  a  long  and  careful  consideration 
of  the  subject  here  submitted  to  the  Royal  Commission  in 
all  its  relations,  I  have  come  to  the  settled  conclusion  that, 
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Sir  R.  Martin,  whether  in  civil  or  military  affairs,  the  cause  of  good  govern- 
C.B.,  F.B.S.    ment  and  the  cause  of  humanity  are  one. 

  57.  "  It  has  been  said  that  the  climate  of  the  West  Indies 

25  Nov.  1859.    is  so  unwholesome  that  a  residence  in  it  is  fatal  to  most  of 

 those  who  go  there.    Without  disputing  that  fact,  I  may 

safely  assert  that  it  is  not  more  unwholesome  or  unfa- 
vourable to  European  constitutions  than  the  climate  of 
Bengal."  So  wrote  the  Duke  of  Wellington  during  his 
service  in  India ;  and  even  now,  after  a  century  of 
possession,  we  count  our  British  settlers  there  by  tens. 

58.  If  we  would  avoid  the  dangers  of  another  army  of 
treacherous  and  trained  mercenaries,  we  must  find  suitable 
stations  for  our  European  troops,  where  they  may  enjoy 
health  and  vigour,  and  be  at  all  times  available  for  service. 
If  this  is  not  done,  England  will  not  be  equal  in  time  of  war 
to  meet  the  drain  of  men  and  money  of  keeping  up  a  garri- 
son of  eighty,  or  even  of  fifty  thousand  men  in  India.  "We 
must  build  barracks  or  lose  Sinde,"  was  the  constant 
declaration  of  Sir  Charles  Napier. 

59.  The  natives  of  India  may  at  certain  times  and  on 
certain  occasions  like  to  see  their  garrisons,  and  this  they 
may  do  every  cold  season,  when  the  British  forces  descend 
upon  the  plains  for  military  exercises ;  but  I  am  strongly 
disposed  to  conclude  that,  like  other  people  in  other 
countries,  they  will  exaggerate  that  which  is  unfamiliar  and 
remote.  The  little  European  party  of  General  Neill  struck 
terror,  it  is  true,  at  Benares  and  Allahabad ;  but  it  was  not 
so  much  the  little  party  or  its  astonishing  leader  that  ter- 
rified the  people,  as  the  contemplation  of  the  great  forth- 
coming European  army,  of  which  General  Neill's  party  was 
imagined  to  be  but  the  advanced  guard.  The  people  of 
India,  like  other  people,  respect  that  which  is  unfamiliar 
and  remote.  Napoleon  has  said  that  there  never  was  a 
general  who  did  not  cry  out  for  a  large  army ;  but  there 
are  others  besides  generals  who  are  given  to  raising  the 
same  cry. 

60.  To  dispute  the  advantages  to  the  British  soldier  of 
recourse  to  the  mountain  climates  of  India,  is  to  dispute 
the  advisableness  to  him  of  avoiding  illness.  Certain  it  is 
that  well-paid  functionaries,  who  have  lived  long  and  in 
luxury,  on  the  plains,  are,  without  any  ill  intention,  the 
worst  possible  judges  in  this  case  •  so  much  so,  that  the 
difference  between  these  gentlemen  and  the  soldier,  without 
reckoning  the  absence  of  sympathy  in  the  former,  con- 
stitutes a  distinct  phase  of  existence ;  the  one  does  not 
understand  the  desires  or  the  wants  of  the  other.  Euro- 
peans who  have  lived  in  wealth  and  luxury  on  the  plains 
are  scarcely  incommoded  by  the  hot  and  rainy  seasons,  and 
the  cold  weather  is  one  of  much  enjoyment  to  them.  Be- 
sides these  considerations,  they  do  not  know  the  miseries  of 
the  barrack  life. 

6L.  It  has  indeed  been  said,  but  on  grounds  purely  theo- 
retical, that  soldiers  when  placed  on  the  hill  ranges  must 
fall  sick  if  suddenly  brought  down  to  serve  on  the  plains ; 
as  if  making  men  healthy  were  the  sure  way  to  make  them 
sick  thereafter.  All  the  ascertained  facts  and  all  the  rea- 
sonings from  them  are  directly  opposed  to  this  theory. 

Officers  and  their  families  have  during  many  years  been 
visiting  the  various  hill  stations  throughout  India,  with 
the  view  to  refresh  and  invigorate  them,  by  avoiding  the 
heats  and  the  fevers  of  the  plains ;  and  the  results  have 
been  everywhere  generally  satisfactory,  even  under  mistaken 
arrangements  at  times. 

62.  Captain  Crofton,  of  the  Bengal  Engineers,  assures 
me  that  the  practice  of  the  officers  in  charge  of  the  Trigo- 
nometrical Survey  has  been  to  remove  the  European  portion 
of  their  establishments  to  the  nearest  hill  stations  for  the 
hot  and  rainy  months,  and  always  with  a  beneficial  result. 
Even  the  removal  for  a  month  or  two  has  been  found  of 
advantage  in  obviating  fevers,  and  in  removing  such  fevers 
as  had  seized  on  the  men  in  the  plains,  where  they  worked 
with  more  good  will  and  vigour  after  their  temporary  and 
refreshing  absence. 

63.  In  an  able  article  on  the  reorganization  of  the  Indian 
Army,  in  the  Calcutta  Review  for  1859,  the  author  advocates 
the  fixing  of  European  brigades,  by  way  of  reserve  force, 
in  the  Himalayas,  "  where  these  troops  would  be  kept  in  a 
"  healthy  and  efficient  condition,  ready  for  employment 
"  whenever  or  wherever  their  services  might  be  called  for." 

"  In  1857,  when  the  Mutiny  broke  out,  the  European 
"  Brigade  quartered  in  the  hills  about  Simla,  was  the  only 
"  force  ready  for  immediate  action,  and  formed  the  nucleus 
"  of  the  small  but  gallant  army  that  laid  siege  to  Delhi 
"  and  saved  India.  This  is  a  lesson  that  assuredly  ought 
"  not  to  be  forgotten,  but  rather  to  be  improved  upon." 
With  exception  of  an  outbreak  of  epidemic  cholera,  this 
force  is  said  to  have  arrived  before  Delhi,  through  the  arid 
burning  plains,  in  a  remarkable  state  of  health. 

64.  Under  the  double  aspect  of  a  political  and  military 
necessity,  this  great  hygienic  consideration  of  the  occupa- 
tion of  the  mountain  regions  throughout  India,  must  at  alJ 


times  invest  the  subject  with  an  extraordinary  degree  of 
interest  and  importance,  whatever  may  be  the  temporary 
neglect  of  it  by  the  authorities  in  India.  It  is  an  assured 
question  in  the  eventual  military  arrangements  for  our 
Eastern  possessions,  being  founded  on  the  pressing  wants 
of  our  armies  there. 

The  relations  of  the  army  surgeon  to  this  paramount 
question  must  every  day  become  more  intimate ;  and  the 
medical  departments  of  the  three  Indian  presidencies  must 
prepare  themselves  for  this  closer  connexion. 

65.  In  a  country  such  as  ours,  the  climate  of  which  must 
have  made  a  residence  in  the  higher  grounds  and  hills  any- 
thing but  agreeable  to  the  natives  of  the  south  of  Europe, 
the  Romans  nevertheless,  the  better  to  overawe  and  control 
the  various  peoples  inhabiting  the  plains,  fixed  a 'great 
number  of  their  stations,  throughout  England  and  Wales, 
on  high  grounds  ;  occasionally,  as  at  Malvern,  Seaford,  and 
other  districts,  upon  the  highest  hills  within  the  respective 
circles. 

66.  There  is  one  circumstance  of  a  social,  hut  most 
important  character,  which  entitles  the  British  soldier  in 
India  to  the  special  consideration  of  authority.  In  all  other 
of  our  possessions,  but  especially  in  our  colonies,  the  soldier 
finds  companionship  in  civil  life;  but  in  India,  if  he  would 
have  any  associates  out  of  the  barrack,  he  must  fall  into 
the  snares  of  the  vilest  of  natives,  whose  sole  business  is  to 
plunder  him  and  minister  to  his  worst  vices.  Officers  in 
command  in  India  should  have  more  regard  to  this  most 
sad  condition  than  it  has  hitherto  received.  The  State 
authorities  would  then  consider  the  question  in  all  its 
bearings. 

Lastly.— It  is  hardly  necessary  to  say  that  in  common  with 
all  localities,  in  all  climates,  the  hill  stations  throughout 
India  will  require  for  their  sanitary  improvement  careful 
and  persistent  attentions  ;  for,  however  good  the  mountain 
climates,  they  cannot  be  regarded  as  independent  of  the 
labour  of  man,  without  which  no  climate  can  be  perfected. 

216.  (Chairman.)  Do  you  exact  from  your  candi- 
dates for  the  medical  service  any  knowledge  of 
military  hygiene,  or  any  knowledge  of  precautionary 
science  ? — None  whatever.  I  think  that  the  medical 
department  in  India  is  well  ordered  for  all  the 
purposes  of  cure,  but  that  the  sanitary  department  is 
altogether  wanting  in  it. 

217.  You  take  from  the  medical  schools  of  the 
country  the  best  of  the  candidates  possessing  a  fair 
knowledge  of  medicine  and  surgery  ? — Quite  so,  as 
taught  in  the  civil  schools  of  the  country. 

218.  Do  you  take  any  steps  after  their  examina- 
tion, and  after  they  have  come  from  the  medical 
schools,  to  impart  to  them  any  peculiar  knowledge, 
which  would  be  useful  to  them  in  their  profession  as 
military  surgeons  in  a  tropical  climate  ? — None  what- 
ever. All  their  knowledge  of  sanitary  science  must 
arise  from  the  future  course  of  the  service,  and  too 
often  at  the  expense  of  the  soldier. 

219.  Should  you  not  think  it  an  advantage  if  they 
were  passed  through  some  professional  school  of  army 
medicine  and  surgery  before  they  left  England  ? — 
Unquestionably,  and  the  subject  has  long  been  pre- 
sent to  the  minds  of  army  medical  officers.  So  far 
back  as  the  year  1798,  Mr.  John  Bell,  of  Edinburgh, 
on  witnessing  the  sufferings  of  the  wounded  arriving 
from  the  battle  of  Camperdown,  recommended  that  a 
school  should  be  formed,  under  the  orders  of  the  Ad- 
miralty, for  the  training  and  instruction  of  naval 
surgeons,  and  Dr.  Robert  Jackson  recommended  the 
same  for  the  army. 

220.  At  Calcutta,  when  a  young  assistant-surgeon 
comes  out,  is  he  not  passed  through  the  hospitals  ? — 
They  serve  by  regulation,  three  months  at  the  general 
hospital  of  the  presidency. 

221.  A  military  hospital  ? — It  is  so  in  the  case  of 
four-fifths  of  them,  but  we  took  in  the  townsmen  from 
Calcutta.    It  is  a  large  general  hospital. 

222.  There,  I  suppose,  the  young  surgeon  would 
see  something  of  tropical  disease  ? — Nothing  beyond 
that.  They  are  placed  there  to  observe  the  course 
and  the  progress  of  cure  of  tropical  disease,  and 
nothing  else. 

223.  Do  they  see  much  of  tropical  epidemics  there  ? 
— Yes,  they  do,  a  great  deal,  and  of  both  acute  and 
chronic  diseases — cholera  especially,  as  breaking  out 
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among  newly-arrived  batches  of  recruits,  and  seamen 
in  the  river. 

224.  You  are  aware,  probably,  that  a  school  is  being 
established  at  Chatham  with  a  view  to  compensate  for 
this  deficiency  in  the  Queen's  army? — I  am' aware  of 
it,  and  I  consider  it  the  greatest  boon  quoad  the 
medical  department  of  the  army  that  has  ever  been 
granted. 

225.  And  the  Indian  Government  are  now  con- 
senting that  their  candidates  for  service  in  the  local 
army  shall  likewise  pass  through  that  school  ? — The 
matter  was  referred  to  me  by  Sir  Charles  Wood,  and 
I  reported  most  urgently  that  our  officers  should  have 
the  same  privileges  of  instruction. 

226.  Is  there  any  regulation  with  regard  to  the 
employment  of  sanitary  officers  in  India,  with  camps 
or  with  armies  ? — None  whatever ;  but  I  have  a  letter 
from  Mr.  Arnott,  the  principal  medical  officer  of  the 
division  under  Sir  Hugh  Rose,  informing  me  that  on 
their  capture  of  Jhansi  and  Gwalior,  Sir  Hugh  Rose, 
at  his  suggestion,  appointed  a  medical  officer  of  health, 
and  that  the  results  were  most  beneficial  in  the  Euro- 
pean  camp,  under  the  excessive  heats  of  the  season 
and  the  arduous  course  of  the  service. 

227.  There  are  sanitary  reports  made  as  to  the 
sanitary  state  of  regiments  by  every  medical  officer  in 
India  ? — Yes,  of  the  European  battalions.  They  are 
expected  to  give  a  topographical  sketch  of  the  climate 
and  the  locality,  but  nothing  of  a  sustained  nature 
was  ever  done  until  Sir  Charles  Metcalf  ordered  a 
plan,  which  was  submitted  by  me  to  the  Governor- 
General,  to  be  carried  out  generally  throughout  the 
three  presideucies  of  India  ;  and  that  is  still  the  rule. 

228.  Have  those  officers  who  make  reports  any 
power  to  carry  into  effect  their  suggestions  ? — None 
whatever  ;  it  rests  with  the  authorities,  civil  and 
military. 

229.  How  is  the  medical  department  of  the  Govern- 
ment in  India  carried  on  ;  as  well  upon  the  whole  as 
in  tliis  country  ? — It  used  to  be  in  my  time  governed 
by  a  board,  which  was  composed  of  the  three  senior 
officers  of  the  older  surgeons  of  each  presidency — the 
three  oldest  of  the  old — formed  into  a  governing  and 
administrative  board  ;  and  I  believe  it  was  owing  to 
the  representations  which  I  made  to  the  Government 
of  India  and  the  Government  at  home,  and  especially 
owing  to  Lord  Dalhousie,  that  it  was  altered.  There 
is  now  a  director-general,  a  selected  officer,  at  each 
presidency,  who  conducts  the  duties  of  the  department. 

230.  Is  there  any  common  head  over  the  three  presi- 
dencies ? — No,  each  acts  in  his  particular  presidency. 

231.  Are  there  not  besides  medical  boards  at  the 
presidencies  ? — Those  were  the  old  seniority  boards 
which  I  mentioned. 

232.  Do  they  not  exist  now  ? — No.  They  were 
abolished  expressly  by  a,  minute  of  Lord  Dalhousie. 

233.  There  is  a  director-general  of  each  presi- 
dency ? — Yes. 

234.  But  no  medical  board  ? — No ;  that  has  been 
abolished,  because  it  had  been  a  seniority  one,  and 
useless. 

235.  Are  there  inspectors  and  inspectors-general  of 
the  Queen's  troops,  and  what  duties  do  they  perform  ? 
— They  perform  the  same  duties  that  they  do  at  home, 
and  as  the  rank  prescribes.  There  are  also  super- 
intending surgeons  to  every  division  in  the  army. 

236.  To  whom  do  those  different  authorities  report 
to  the  three  medical  heads  of  the  whole  department  ? 
— The  superintending  surgeon  reports  to  the  medical 
head,  and  to  the  general  of  division. 

237.  The  head  of  each  presidency,  the  director- 
general,  is  always  a  local  officer  ? — Yes. 

238.  Do  the  Queen's  officers  report  to  him  ? — No, 
I  think  not  ;  I  think  they  report  to  the  director- 
general  at  home. 

239.  Have  you  any  wish  to*  state  anything  with 
regard  to  pay  allowances  and  retirements,  or  are  you 
satisfied  that  they  are  on  a  good  footing  ? — I  think 
that  all  those  ma  tters  have  been  very  liberally  ordered 
iu  all  times  by  the  old  East  India  Company.  There 
have  been  recent  differences  in  respect  to  the  royal 


warrants  which  have  been  issued  for  the  Queen's  Sir  E.  Martin, 
medical  department  in  India,  in  which  inequalities    C.B.,  F.R.S. 

and  restrictions  are  complained  of,  and  with  justice,   

by  our  officers,  but  that  is  a  very  recent  matter.  25  NoT-  1859' 

240.  Having  reference,  I  think,  to  the  inspectors- 
general  ? — It  has  reference  also  to  the  retiring  allow- 
ances, and  certain  differences  according  to  rank  and 
length  of  service. 

241.  (Dr.  Farr.)  You  have  frequently  referred  to 
the  hill  stations,  will  you  be  good  enough  to  state 
precisely  what  you  mean  by  them  ? — I  mean  such  hill 
stations  as  shall  secure  to  the  European  the  absence  of 
malaria,  with  as  much  coolness  as  can  be  obtained 
in  that  climate,  along  with  purity  of  air  and  venti- 
lation at  that  elevation.  It  has  yet  to  be  ascertained 
where  we  can  find  the  different  degrees,  or  even  the 
best  of  them. 

242.  You  have  mentioned  the  effect  of  the  hill 
stations  in  Jamaica,  are  you  aware  that  the  character 
of  the  hill  stations  in  the  West  Indies  is  the  same  as 
the  character  of  the  hills  and  mountain  ranges  in 
India  ? — I  can  anticipate  no  difference.  The  climate 
of  mountain  ranges  is  found  in  all  parts  of  the  world 
to  have  strict  relation  to  the  elevation,  so  that,  I  be- 
lieve, you  obtain  a  reduction  of  one  degree  of  tem- 
perature for  every  350  feet  of  ascent. 

243.  Are  not  the  stations  in  the  West  Indies  often 
on  the  summits  of  the  hills  ? — I  believe  they  are  at 
Newcastle  and  other  stations  in  Jamaica,  and  being 
on  the  tops  of  those  ranges,  they  have  been  found 
extremely  salubrious,  although  the  elevation  has  not 
been  half  that  at  which  stations  have  been  occupied 
in  the  East  Indies. 

244.  Many  of  the  stations  that  would  be  called  hill 
stations  in  India  would  be  on  the  sides  of  the  great 
mountain  ranges,  which  are  covered  with  perpetual 
snow,  and  therefore  of  a  totally  different  character  ? 
— Yes,  they  would  be  of  a  different  character.  The 
character  of  the  mountain  climate  depends  very  much 
upon  the  character  of  the  neighbouring  ranges,  and 
whether  they  are  or  are  not  covered  with  snow.  It 
is  only  iu  the  Himalayas  that  you  have  anything  like 
a  permanent  snow  range  ;  in  the  other'  ranges  they 
have  not  any  at  all,  and  the  question  that  I  submitted 
to  the  Chairman  of  the  Court  of  Directors  was  a 
careful  examination  of  the  several  elevations,  in  order 
to  ascertain  which  was  the  best.  Hitherto  I  believe 
that  we  have,  without  due  attention  to  the  matter, 
neglected  the  lower  ranges,  namely,  the  range's  of 
from  2,000  to  4,000  feet  in  elevation  ;  Ave  have  not 
condescended  to  look  at  them,  and  yet  it  may  happen 
that  they  would  prove  of  eminent  value.  I  may 
mention  that  a  medical  officer  in  the  province  of 
Orissa  found,  only  the  other  day,  a  very  fine  table 
land  of  about  3,000  and  odd  feet  in  elevation,  with  a 
delightful  temperature,  within  reach  of  the  sea  breezes 
of  Bengal,  and  close  to  Calcutta.  It  had  never  been 
looked  at  before,  so  that  it  shows  that  the  very  agita- 
tion of  the  subject  publicly  is  now  drawing  the 
attention  of  medical  officers  to  this  important  question 
of  medium  elevations. 

245.  (Chairman.)  Is  there  not  a  very  great  rain 
fall  at  the  place  you  have  referred  to  ? — It  will  have 
the  rain-fall  simply  of  the  province  of  Orissa,  which  is 
the  adjoining  one  to  Bengal  ;  it  is  close  to  the  bay  of 
Bengal,  and  it  will  of  course  have  to  meet  the  south- 
west monsoon  just  as  the  district  around  has. 

246.  (Dr.  Farr.)  You  prefer  the  innermost  stations, 
such  as  Chenee,  to  other  stations,  such  as  Simla, 
which  are  on  the  sides  of  the  hills  ? — Yes.  I  appre- 
hend that  they  will  be  found  preferable  to  the  more 
advanced  ranges,  because  these  last  have  to  meet  the 
brunt  of  the  south-west  monsoon  against  which  the 
violence  of  the  long  rain-storm  impinges  ;  and  there 
the  rain-fall  is  found  to  be  double  or  treble  what  it  is 
30  or  40  miles  in  rear  of  the  front  ranges. 

247.  As  a  general  principle  would  you  not  expect 
that  hills  of  a  moderate  elevation  would  be  more 
likely  to  afford  good  sanitary  sites  than  the  sides  of 
very  lofty  mountains  that  are  constantly  Wetted  by 
the  descending  snow  ? — Ass'tiredly,  and  hence  a  pre- 
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Sir  R  Martin,  ferencc  is  to  be  given  to  solitary  mountains,  when 
C.B.  F.R.S.   procurable;  but  where  they  are  discovered,  as  in  the 

■         r      case  of  Mount  Aboo  in  the  west  of  India,  they  are 

•5  IS"T'  18°9'  eminently  desirable  on  account  of  the  coolness  which 
belongs  to  elevation,  aud  the  freedom  of  ventilation 
which  appertains  to  isolation. 

248.  Such  are  the  hill  stations  which  you  would 
recommend  as  stations  for  the  troops  in  India  ? — 
Yes;  and  by  placing  our  British  soldiers  in  them,  Ave 
should  realize  the  idea  of  Hyder  Ali,  the  father  of 
Tippoo  Sultan,  and  founder  of  the  kingdom  of  Mysore, 
and  keep  our  Europeans  in  cages,  ready  to  let  slip  on 
occasions  of  necessity.  The  late  Major-General  Sir 
Mark  Cubbon,  the  celebrated  commissioner  of  Mysore, 
stated  that  a  general  belief  prevails  amongst  all  classes 
of  natives  of  India,  that  until  our  European  soldiers 
are  in  military  occupation  of  the  mountain  ranges 
throughout  the  country,  our  possession  of  the  empire 
is  not  secure. 

249.  And  those  stations  may  be  found  perhaps 
without  removing  the  troops  the  same  distance  as 
you  would  have  to  remove  them  if  you  sent  them  up 
on  to  the  Himalayas  ? — My  belief  is,  simply  from  a 
careful  examination  of  the  map  of  India,  that  there 
is  not  a  great  province  in  our  possession  that  does 
not  contain  a  mountain  range  available  for  the  troops 
in  that  province. 

250.  Is  Mount  Aboo  capable  of  being  made  a  per- 
manent station  from  what  you  have  heard  of  it  ? — I 
believe  it  is,  but  that  is  only  an  opinion.  I  have  ven- 
tured to  suggest  that  no  hill  station  should  be  occupied 
permanently  until  its  salubrity  has  been  tested  by 
occupancy  for  so  many  years  in  the  wood  huts  of  the 
country. 

251.  How  high  does  malaria  generally  ascend  in 
India  ? — That  point  in  the  East  Indies  has  not  been 
ascertained,  but  in  the  West  Indies  it  has  been  pre- 
sumed never  to  rise  to  an  elevation  of  2,500  feet,  so 
that  that  small  amount  of  elevation  would  appear  to 
raise  the  soldier  out  of  the  fever  range. 

252.  There  are  no  observations  made  in  India  ? — 
No  accurate  ones,  but  I  believe  that  the  same  prin- 
ciple will  hold  in  the  east  as  in  the  west  with  regard 
to  elevation. 

253.  Which  of  the  hill  stations  do  you  consider 
objectionable  as  invalid  stations,  or  is  it  a  general 
objection  that  you  entertain  ? — It  applies  unhappily 
to  most  of  the  high  elevations  which  have  hitherto 
been  chosen  by  the  Government  of  India  for  the  oc- 
cupation of  European  troops. 

254.  Can  you  briefly  compare  the  chief  sanitary 
characteristics  of  the  hill  stations  with  those  of  the 
stations  in  the  plains,  and  state  in  what  they  differ  ? 
— They  must  necessarily  differ  in  three  great  points. 
First,  in  the  coolness,  which  is  obtained  by  elevation, 
and,  secondly,  which  is  hardly  of  less  importance,  the 
absence  of  malaria  ;  and,  thirdly,  in  the  purity  of  the 
air,  as  compared  to  that  of  the  plains.  The  securing 
of  these  three  advantages  alone  should  give  to  the 
mountain  ranges  a  preference  everywhere,  because 
the  long  continued  application  of  heat  to  the  European 
system  degrades  the  constitution,  even  without  the 
intervention  of  the  malarious  tropical  influences  which 
I  have  mentioned. 

255.  Are  the  sanitary  influences  which  are  brought 
to  bear  upon  the  Company's  troops  and  upon  the 
Queen's  troops  precisely  the  same  ? — Altogether  the 
game,  so  far  as  the  official  regulations  can  affect  them. 

256.  Then  how  do  you  account  for  the  difference 
in  the  mortality,  which  in  the  Company's  troops  is 
lower  than  among  the  Queen's  troops  ? — If  there  is 
any  material  difference  between  the  two,  I  should 
refer  it  to  the  circumstance  which  I  have  already 
mentioned,  viz.,  the  better  personal  hygiene  of  the 
old  soldier  of  the  East  India  Company. 

257.  Then  with  regard  to  the  question  of  acclima- 
tization, the  Company's  troops  remain  in  India  longer, 
upon  the  whole,  than  the  Queen's  troops,  do  they  not  ? 
— Yes ;  but  in  the  return  to  which  I  have  referred, 
by  Sir  Alexander  Tulloch,  the  length  of  residence 
would  really  appear  to  have  been  short,  for  after  all 


there  has  been  a  continual  succession  of  changes,  and 
I  dare  say  that  a  soldier  of  40  years  of  age  is  seldom 
to  be  found  among  the  Company's  troops,  unless  it 
was  in  the  character  of  a  non-commissioned  officer, 
or  engaged  in  the  ordnance  department,  being  men 
in  comfortable  positions. 

258.  Still  upon  the  whole  they  do  remain  longer  in 
India  than  the  Queen's  troops,  and  yet  the  mortality 
amongst  them  is  lower  ? — I  am  not  aware  that  that 
is  so. 

259.  Another  circumstance  to  which  you  have  re- 
ferred was,  that  the  Company's  troops  are  sent  out  at 
a  younger  age  than  the  Queen's  troops  generally  ? — 
I  am  not  aware  that  they  are. 

260.  I  suppose  that  the  Queen's  regiments  are  sent 
out  complete,  and  are  partly  composed  of  old  soldiers, 
so  that  they  must  be  really  older  than  the  Company's 
troops  ? — I  suppose  they  must;  and  then  I  should  say, 
that  the  very  traditional  habits  which  I  have  referred 
to  as  imparted  by  the  old  soldiers  of  the  Company  to 
the  recruits,  must  have  tended  in  a  greater  degree 
than  I  should  have  expected  to  preserve  the  recruits. 

261.  {Chairman.)  Is  it  not  the  fact,  that  the  period' 
ibr  which  the  Queen's  troops  generally  remain  in 
India  has  been  about  1 5  years  ? — That  I  believe  is 
about  the  average. 

262.  Then,  in  that  case,  the  arrival  of  a  regiment 
with  men  of  different  ages  in  it,  only  rules  over  the 
first  few  years  of  their  stay,  because  after  that,  their 
numbers  must  be  kept  up  continually  by  young  re- 
cruits, until  the  whole  regiment  has  entirely  changed 
its  character  ? — Quite  so. 

263.  Fifteen  years  are  so  long  a  time,  that  you  may 
say  there  is  not  much  difference  in  the  time  that  the 
men  remain  in  India,  as  between  the  two  services  ? — 
I  should  say  not. 

264.  {Col.  Greathed.)  Are  not  the  Company's 
troops  rather  older  in  age  as  recruits  than  those  of  the 
line  ? — We  observed  that  especially  in  regard  to  the 
artillery  ;  the  others  I  do  not  remember  ;  but  we  all  re- 
marked upon  the  fine  character  of  the  artillery  recruits. 

265.  {Dr.  Farr.)  You  do  not  object  so  much  to 
sending  out  troops  at  earlier  ages  as  to  the  working 
of  those  troops  in  India  too  soon  ? — No.  There  is 
another  advantage  to  be  derived  from  localizing  the 
European  troops  in  mountain  ranges,  namely,  that 
these  stations  might  be  made  fields  of  drill  and  dis- 
cipline being  in  a  temperate  climate ;  and  even  the 
great  table  lands,  such  as  Goonah,  which  is  now  oc- 
cupied by  Main's  Horse,  and  Gugoonda  and  Seepree, 
not  very  far  from  it,  are  table  lands  upon  which  large 
masses  of  artillery  and  cavalry  might  be  located  so  as 
to  undergo  drill  without  so  much  injury  to  their  health. 

266.  {Col.  Greathed.)  Goonah  is  not  at  all  a  hill 
station ;  it  is  a  table  land  of  the  Deccan  ? — It  is  said  to 
be  3,000, 1  do  not  know  how  many  hundred,  feet  above 
the  level  of  the  sea,  but  I  speak  of  that  as  hearsay, 
as  being  a  table  land,  and  compared  favourably  with 
the  plains,  very  healthy  ;  but  these  are  all  points  to 
be  ascertained  by  future  observation  of  a  careful  nature. 

267.  What  is  the  average  mortality  in  India  ? — It 
varies  everywhere  with  the  station. 

268.  {Chairman.)  Allahabad,  I  believe,  is  about 
one  of  the  worst  ? — Yes,  and  Cawnpore,  which  is  an 
old  station,  is  very  bad  also. 

269.  The  mortality  varies  from  30  to  70,  does  it 
not,  per  1,000  ? — Quite  so. 

270.  Do  you  know  anything  about  the  table  lands 
in  the  Himalayas,  and  as  to  the  possibility  of  locating 
troops  in  their  lower  ranges  ? — I  have  inquired  mi- 
nutely into  that  subject  from  various  officers,  civil  and 
military, — civil  officers  and  engineers, — and  several 
of  them  have  told  me  that  the  great  province  of 
Kumaon  possesses  table  lands  of  great  extent,  and 
of  a  high  elevation,  which  are  well  worthy  of  careful 
examination  by  order  of  the  Government,  and  I  have 
no  doubt  that  there  are  such  places.  Chenee,  (de- 
scribed by  Surgeon  A.  Grant,  already  quoted,)  a 
station  that  I  have  mentioned  in  the  rear  of  Simla,  is 
another  place  where  I  believe  there  are  grounds  for  en- 
campments, though  perhaps  not  sufficient  as  compared 
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with  Kumaon.  But  the  truth  as  to  the  subject  has 
to  be  investigated  ah  initio  ;  the  whole  question  of 
the  mountain  ranges  of  India,  and  the  climates  most 
suited  to  the  occupation  of  European  troops.  I  may 
mention,  with  reference  to  this  great  question,  a  very 
interesting  and  curious  circumstance  that  was  observed 
by  Montesquieu  and  others,  that  the  condition  of  India 
and  its  frequent  military  revolutions  were  indeed  the 
result  of  climate  and  of  a  physical  necessity — the  ab- 
sence of  a  temperate  zone  ;  that  the  conquerors 
inhabited  the  surrounding  high  grounds,  and  the 
slaves  and  the  cowards  occupied  the  plains  ;  and 
therefore  the  continued  immigration  of  the  one,  and 
conquest  by  them,  was  a  physical  necessity  derived 
from  climate.  Imitating  this  law  of  nature,  as  it  ap- 
pears to  be,  we  should  place  the  European  soldier 
in  India  in  the  best  elevated  ranges  which  are  within 
our  reach  ;  thus  soliciting  the  purest  atmosphere  and 
the  lowest  temperature  within  our  reach,  such  as  we 
find  in  the  mountain  regions,  the  natural  substitute 
for  a  temperate  zone  ;  while,  of  necessity,  we  call 
into  continual  action  the  labour  of  man.  In  other 
words,  while  we  institute  those  sanitary  measures, 
general  and  personal,  without  which  no  locality  on 
our  earth,  however  favoured,  can  be  safely  occupied 
by  man. 

The  vicinity  of  swarming  and  fetid  native  towns, 
bazaars,  and  of  native  lines  occupied  by  sepoys, 
has  ever  been  and  must  always  be  seriously  detri- 
mental to  the  health  and  character  of  British  soldiers, 
both  from  their  extremely  defective  sanitary  condi- 
tion and  from  their  containing  so  large  numbers  of 
natives  of  the  lowest  and  most  depraved  classes  of 
both  sexes  ;  persons  whose  business  it  is  to  minister 
to  the  worst  propensities  of  the  soldier.  In  most  of 
the  military  stations  throughout  India  it  would  be 
difficult  to  determine  whether  they  derive  more  of 
their  injurious  tendencies  from  defects  of  locality  or 
from  their  state  of  defiance  of  all  measures  of  sound 
medical  police. 

To  remedy  the  one  or  the  other  of  those  enormous 
evils  will,  I  fear,  involve  a  work  of  generations  ;  so 
that  the  removal  of  the  British  troops  from  such 
sources  of  depravation,  moral  and  physical,  to  some 
better  localities  than  such  as  are  at  present  occupied 
by  them  would  seem  imperative  as  an  immediate 
duty  to  the  army  and  to  the  State,  if  we  are  to  arrest 
the  present  enormous  rates  of  sickness  and  mortality 
in  our  Indian  garrison. 

Besides,  the  labour  and  cost  of  a  just  system  of 
sanitary  improvements  in  so  many  towns  and  stations 
over  the  vast  area  of  British  India  would  be  some- 
thing inconceivably  great,  while  in  the  hill  ranges 
the  required  time,  labour,  and  cost  would  be  insigni- 
ficant, comparatively. 

271.  (Mr.  Alexander.)  You  would  also  recommend 
that  the  recruits,  on  first  landing  in  India,  should  be 
sent  on  direct  ? — That  is  a  question  to  be  determined. 
If  the  mountain  ranges  possess  a  climate  at  all  to 
be  estimated  as  a  temperate  climate,  it  may,  per- 
haps, turn  out  that  the  European  soldier  may  be 
drilled  and  trained  in  the  mountain  ranges  as  in  any 
other  temperature. 

272.  Instead  of  allowing  the  recruit  to  remain  at 
Calcutta,  would  you  not  recommend  that  he  should 
proceed  to  join  the  head-quarters  of  his  corps  at  once? 
— Unquestionably. 

273.  And  at  the  depots,  would  you  not  recommend 
that  skittle-alleys  should  be  constructed,  with  open 
sides  and  tiled  roof's,  and  cricket  and  other  amuse- 
ments encouraged  ? — I  would  recommend  everything 
that  would  tend,  by  exercise  and  amusement,  to  im- 
prove the  physical  frame  of  the  European,  and  divert 
and  occupy  his  mind. 

274.  (Col.  Greathed.)  What,  is  your  opinion  as  to 
the  possibility  of  doing  away  with  the  issue  of  spirits 
in  cantonments  ;  at  present  it  is  a  source  of  revenue  ? 
. — I  think  that  it  ought  not  to  be  a  source  of  revenue 
I  think  that  the  issue  of  ardent  spirits  to  soldiers  in 
India  is  everywhere  a  questionable  matter,  except 


when  in  full  march;  then  one  or  two  drams  in  the  Sir  R.  Martin, 

24  hours,  if  they  were  given  immediately  after  a  meal,    C.B.,  F.1LS. 

might  rather  prove  beneficial  than  otherwise  ;  but   „„  " 

%  '  ii  j-i.  ■  l  >  j  Nov.  1859. 
under  all  other  circumstances,  as  it  is  now  arranged,  

it  is  prejudicial  to  his  health. 

275.  (Mr.  Alexander.)  You  are  aware  that  inva- 
lids returning  from  the  up-hill  country,  having  passed 
one  board  have  still  to  pass  a  board  at  Calcutta,  or 
at  Kurrachee;  do  you  approve  of  that  ? — I  have  been 
continually  upon  those  invaliding  boards,  and  my  own 
impression  was,  and  still  is,  that  they  were  unneces- 
sary. Almost  every  man  that  came  before  us  was 
merely  an  old  and  worn-out  soldier,  or  else  he  was  in 
a  condition  of  organic  disease,  which  left  not  a  mo- 
ment's question  as  to  what  should  be  done  with  him. 

276.  Are  you  aware  that  several  men  have  been 
sent  back  by  boards  sitting  in  the  low  country,  who 
have  eventually  died  ? — I  think,  in  reference  to  that 
question,  that  the  medical  officers  require  to  be 
instructed  in  the  rules  upon  which  leaves  are  to  be 
granted  both  to  officers  and  to  men,  for  it  is  a  subject 
that  is  very  little  understood  by  them  now.  I  ven- 
tured to-day  to  give  to  Dr.  Sutherland  some  sugges- 
tions on  that  head.  It  too  often  happens  that  surgeons 
conceive  it  to  be  "  very  efficient,"  as  they  term  it,  to  re- 
tain invalids  and  persons  who  refuse  to  convalesce, 
upon  the  muster  roll,  and  it  is  in  my  opinion  injurious 
both  to  the  State  and  to  the  individual.  I  have  never 
acted  upon  that  principle  myself,  I  have  always  sent 
an  officer  to  the  place  where  I  thought  he  would  most 
speedily  regain  his  health,  and  in  doing  so  I  thought 
that  I  did  my  duty. 

277.  Would  it  not  be  better  if  the  recruits  were 
brought  down  by  steamers  instead  of  by  the  country 
boats  ? — The  more  rapid  the  transit  the  better,  no 
doubt  ;  there  is  a  great  deal  of  laxity  of  discipline 
and  drinking  in  coming  down  the  rivers. 

278.  And  it  would  be  far  preferable,  would  it  not, 
to  transfer  those  men  from  the  steamboat  that  brought 
them  down  at  once  to  the  vessel,  without  landing 
them  at  Calcutta  ? — Yes  ;  the  landing  of  the  old 
soldier,  like  that  of  the  young  recruit,  has  often 
been  most  destructive.  The  invalids  used  to  land  at 
Fort  William,  and  they  would  come  in  great  numbers 
into  the  general  hospital,  with  no  additional  illness 
than  that  which  was  caused  by  drunkenness. 

279.  (Chairman.)  And  the  same  observation  would 
apply  iu  a  reverse  way  to  recruits  arriving  at  Cal- 
cutta, where  they  should  not  be  detained  ? — Entirely. 

280.  They  remain  in  Calcutta  some  little  time,  do 
the3r  not  ? — Yes  ;  they  wait  there  for  unknown  pur- 
poses, so  far  as  I  know,  perhaps  until  the  commis- 
sariat is  ready,  or  an  officer  is  found  fit  to  take  the 
command,  the  detention  being  most  injurious. 

281.  {Mr.  Alexander.)  As  a  general  rule  you 
would  have  the  decision  of  the  up-country  boards 
made  final  ? — I  would  ;  I  do  not  see  the  use  of  the 
supplemental  boards  at  all. 


ADDENDA. 


No.  1. 

Extract  from  the  "  Medical  Topography  of  Bengal," 
by  Dr.  M'Clelland. 

"  At  Prome,  in  1853,  there  were  five  or  six  burials  daily 
out  of  an  European  force  of  little  more  than  1,000  men, 
until  they  were  changed  to  the  heights.  This  great  mor- 
tality was  checked  by  the  change,  although  the  hills  to 
which  the  troops  were  removed  were  not  more  than  100  to 
150  feet  in  height. 

"  The  unhealthiness  of  the  low  ground  was  caused  not 
by  the  overflowing  of  the  river,  hut  by  saturation  of  sedi- 
ments formed  in  a  basin  of  clay,  into  which  the  river  found 
its  way  through  the  porous  soil,  and  which  could  not  be 
drained.  Something  of  the  same  sort  may  account  for  the 
unhealthiness  of  Cawnporc,  which  might  be  difficult  to 
rectify  by  drainage,  as  the  water  might  still  lodge  beneath 
the  level  of  the  drains,  and  produce  its  effects  on  the  local 
climate  just  the  same.  Thus  there  may  ire  no  remedy  for 
ill-chosen  sites." 


IS 


MINUTES  OE  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir  It.  Martin,  "  Free  drainage  is  the  most  direct  means  of  counter- 
C.B.,  F.R.S.  acting  the  influence  of  malaria,  and  as  this  is  naturally 
— —  attained,  more  particularly  in  isolated  mountain  elevations, 
25  Nov.  1859.    such  situations  are  usually  free  from  fevers,  although  these 

  diseases  are  not  uncommon  in  warm  mountain  valleys  ;  thus 

proving  that  it  is  only  in  proportion  as  mountains  are 
better  drained  and  ventilated  than  the  plains  that  they  are 
more  free  from  fever.  For  these  reasons  I  entirely  agree 
with  Sir  R.  Martin,  in  his  evidence  before  the  Army  Com- 
mission, that  elevations  of  2,500  to  4,000  feet  would  be 
sufficient  to  overtop  malaria  in  Bengal  and  the  north-west 
provinces.  Whatever  the  nature  of  the  soil  might  be  at 
such  elevations,  there  would  be  such  facilities  for  local 
drainage  as  to  render  the  invasion  of  endemic  remittents 
out  of  the  question.  Besides  which,  the  lower  temperature 
of  such  elevations  would  lessen  the  disengagement  of  ma- 
laria, render  it  more  feeble,  and  the  European  constitution 
at  the  same  time  less  predisposed  to  its  effects. 

"  Towns,  cantonments,  and  barracks  may  be  drained 
%  with  more  or  less  facility  according  to  the  elevation  of  their 

sites  above  adjacent  rivers  and  plains.  A  perfect  system  of 
drainage  to  a  degree  to  render  cantonments  on  the  plains  of 
India  altogether  exempt  from  malaria  would  be  impossible, 
although  the  evil  might  thus  be  much  lessened. 

"  The  extent  to  which  the  Army  is  crippled  by  fever  in 
the  plains  of  India  has  suggested  the  proposal,  strongly 
urged  on  -the  attention  of  the  authorities  by  Sir  R.  Martin,  of 
locating  European  troops  in  hill  stations  raised  above  the 
influence  of  malaria." 

"  The  moral  effect  of  a  large  European  force  in  such  a 
position,  for  instance,  as  Sohajepore  would  be  much  greater 
than  that  of  the  same  force  distributed  widely  over  the 
country,  tvhile  troops  might  be  readily  thrown  on  any  part 
of  the  low  country  in  which  their  presence  might  be  likely 
to  be  required  by  means  of  railways.  On  the  other  hand, 
by  following  the  example  of  the  natives  of  India  in  the 
adoption  of  their  sites  in  the  plains  for  all  our  great  esta- 
blishments, we  lose  sight  not  only  of  the  sanitary  wants  of 
European  troops  in  India,  but  also  of  the  first  principles  of 
our  own  superior  civilization,  which  should  teach  us  the 
value  of  the  most  salubrious  spots,  at  least  for  our  own 
institutions  and  our  own  communities. 

"  With  the  facilities  that  railways  afford,  there  is  no 
reason  why  many  civil  establishments,  and  even  the  seat  of 
Government  itself,  should  not  be  placed  on  the  table-lands 
referred  to,  for  which  there  would  be  ample  space." 

"  There  can  be  no  doubt  that  any  elevation  on  a  rocky 
light  soil  above  1,000  feet  would  be  preferable  to  the  plains. 
Although  the  heat  during  the  months  of  April,  May,  and 
J une  would  be  little  less  during  the  day  than  that  of  the 
plains,  the  nights  would  be  cool  and  more  refreshing ; 
and  the  months  of  August,  September,  and  October  would 
present  a  much  lower  temperature  than  the  plains,  as  in  the 
case  of  Hazareebaugh,  at  an  elevation  of  1,500  feet.  If 
Hazareebaugh,  or  any  other  part  of  the  table-land  on  which 
it  stands,  were  selected  for  the  advantage  it  possesses  of  a 
lower  temperature  during  the  nights  at  all  seasons,  as  well 
as  both  day  and  night  during  the  three  unhealthy  hot 
months  of  August,  September  and  October,  so  fatal  to  our 
European  troops  in  the  plains.  One  hundred  and  twenty 
miles  of  railway  from  the  heights  to  the  Ganges  at  Monghyr 
would  make  a  large  force  stationed  on  the  table-lands  avail- 
able for  all  duties  now  required  of  the  European  troops 
stationed  at  Dinapore,  Berhampore,  and  Ghazeepore. 

"  Nor  would  the  use  of  such  a  railway  be  necessarily 
limited  only  to  military  purposes  alone,  but  might  be  made 
the  means  of  furnishing  cheap  supplies  of  coal  to  the 
Ganges  from  the  upper  beds  in  the  Damooda  valley  and  its 
tributaries,  as  well  as  from  the  coal-field  of  Curhurbalee  in 
Pergunnah  Coruckdyah,  through  which  the  line  would 
almost  pass. 

"  Proceeding  from  Hazareebaugh  still  further  to  the  west- 
ward, passing  over  the  table-lands  Sirgoodjah  and  Main- 
pat,  of  which  we  know  little,  we  have  a  range  of  high 
country  running  parallel  with  the  Ganges,  presenting  fine 
table-lands  at  Sohajepore,  the  elevation  of  which  has  been 
variously  stated  at  from  3,500  to  5,000  feet.  I  believe  the 
latter  to  be  the  most  correct.  The  table-land  is  within  a 
range  of  1.30  to  150  miles,  or  less,  in  a  direct  line,  of  Mir- 
zapore  and  Allahabad.  Here,  as  we  have  also  excellent 
coal,  we  should  have  the  same  interest  in  making  it  avail- 
able on  the  higher  portion  of  the  Ganges,  where  it  would 
be  still  more  valuable.  But  that  is  a  small  object  com- 
pared with  the  climate  this  table-land  would  afford  to  our 
European  troops." 

"  The  following  is  from  Thornton's  Gazetteer  : — 
"  '  Amarakantak,  in  the  district  of  Ramgurh,  Saugor,  and 
Nerbudda  territories,  latitude  22°  40'  N.,  longitude  81°  50'  E. 
According  to  an  account  of  some  intelligent  Brahmins,  who 
had  visited  the  temple,  it  is  situated  in  the  midst  of  the 
table-lands.    The  spot,  formerly  the  object  of  conflicting 


claims,  was  adjudged  within  British  territory  in  1826,  by 
the  treaty  of  Nagpore.  The  place  is  one  of  considerable 
resort  for  Hindoo  pilgrims,  though  the  surrounding  country 
is  in  general  a  wild  and  nearly  pathless  jungle,  regarded  by 
the  natives  as  the  abode  only  of  wild  beasts,  demons,  and 
savage  goonds.  Although  only  120  miles  south-east  of  the 
British  station  of  Jubbulpore,  it  has  been  so  imperfectly 
explored  that  no  tolerable  approximation  has  been  made  to 
show  its  elevation  above  the  sea,  some  making  it  5,000  and 
others  3,500.  The  height,  however,  is  sufficient  to  render 
the  climate  much  cooler  than  the  country  about  Jubbulpore, 
which  has  an  elevation  of  1,500  feet,  and  in  the  hottest 
seldom  exceeds  95°  Fahr.' 

"A  writer  who  visited  the  place  in  1841,  described  it  as 
too  cold  for  the  usual  winter  crops  of  Hindostan,  which  are 
nipped  by  the  frost. 

"  During  the  month  of  May  the  climate  is  truly  delightful. 
Everything  around  is  fresh  and  green ;  the  air  is  elastic  and 
buoyant,  with  dew  falling  every  night.  Fifteen  or  twenty 
days  seldom  pass,  even  in  the  dry  season,  without  showers. 
On  the  east  and  south  the  table-lands  at  Amarakantak  ter- 
minate by  precipitous  cliff's.  On  the  north  and  west  are 
broad  elevated  plains,  extending  for  50  or  60  miles  in  the 
direction  of  north  and  west,  over  which  the  prevailing  wind 
blows. 

"  Captain  Franklin,  who  visited  Sohajepore  on  these  table- 
lands in  1821,  speaks  in  high  terms  of  the  climate.  He 
found  coal  a  few  miles  north-west  of  Sohajepore,  and  about 
an  equal  distance  from  the  upper  tributaries  of  the  Sone 
river,  and  also  at  the  confluence  of  the  Tipan  with  the  Sone 
river,  about  30  miles  from  the  source  of  the  latter  and  the 
same  distance  south-east  of  Sohajepore.  Thus  we  appear 
to  have  elevated  table-lands  and  plains,  presenting  fine 
temperate  climates,  and  abounding  in  natural  resources, 
within  150  miles  of  Allahabad,  but  of  which  we  have  very 
little  information,  the  tract  of  country  having  never  been 
surveyed  and  rarely  visited  by  Europeans. 

"Patchmaree. — About  150  miles  to  the  eastward  of  the 
table-lands  of  Sohajepore,  in  the  Mahadee  hills,  between 
Baitool  and  Hosingabad,  is  the  the  table-land  of  Patchma- 
ree, situated  in  the  Nagpore  district.  It  is  about  five  or  six 
miles  in  diameter,  composed  of  sandstone,  and  elevated, 
according  to  Captain  Franklin,  4,500  feet.  The  soil  is  light 
and  sandy.  The  usual  cold  weather  crops  are  grown  here 
with  difficulty,  as  the  frost  generally  nips  the  buds,  although 
it  is  not  quite  so  cold  as  it  is  at  Sohajepore.  Ferns  are  said 
to  be  abundant,  which  indicates  a  moist  climate. 

"  Speaking  of  the  climate,  the  writer  in  the  Bengal  and 
Agra  Gazetteer  observes,  that  the  natives  speak  favourably 
of  it ;  certainly,  in  the  month  of  May  the  climate  has  been 
found  such  as  to  suit  the  most  delicate  European  constitu- 
tion, while  the  cold  season  is  intensely  cold  and  invigorating. 
It  may  also  be  mentioned  that  at  Multai,  above  Baitool,  the 
climate,  although  not  nearly  so  cold  as  at  Patchmaree,  is 
perceptibly  cooler  than  it  is  at  Baitool. 

"  Alluding  to  this  table-land,  but  more  especially  to  that  of 
Amarakantak,  already  described,  the  writer  alluded  to  in  the 
Bengal  Gazetteer  concludes  his  remarks  by  the  following 
observations  : — '  A  bracing  climate,  mineral  treasures  of 
unexplored  value,  rich  and  unappropriated  lands,  abundance 
of  moisture  for  all  agricultural  purposes,  beautiful  scenery, 
and  a  vast  variety  of  products  of  almost  every  description 
are  to  be  found  in  these  table-lands,  to  which  Providence 
has  been  so  lavish  in  its  gifts,  but  which  man  has  not  yet 
been  taught  to  appreciate.' 

"  Why  should  we  have  so  little  information  regarding  these 
table-lands,  their  climates  and  resources.  The  truth  is, 
hill  stations  have  hitherto  been  looked  upon  rather  with 
disfavour  on  the  part  of  Government,  as  so  many  induce- 
ments for  leave  of  absence  to  officers  whose  duties  lay  in  the 
plains ;  but  the  case  is  altered  when  it  is  proposed  to  make 
them  the  permanent  stations  of  European  troops." 


No.  2. 

Suggestions  for  promoting  the  Health  and  Effi- 
ciency of  the  British. Troops  serving  in  the  East 
Indies. — By  Sir  Ranald  Martin,  C.B.,  F.E.S. 

To  the  Chairman  of  the  Honourable  the  Court  of 
Directors,  East  India  House. 

1.  It  is  stated  by  Colonel  Sir  Alexander  Tullcch,  as  the 
result  of  investigations  in  the  War  Office,  made  by  desire 
of  Mr.  Sidney  Herbert,  that  amongst  British  officers  and 
soldiers  of  the  Queen's  and  Company's  armies  serving  in  the 
East  Indies,  there  occurred,  from  1815  to  1855  inclusive,  a 
total  mortality,  exclusive  of  casualties,  of  about  100,000 
men,  "  the  greater  portion  of  whose  lives  might  have  been 
saved  had  better  localities  been  selected  for  military  occupa- 
tion in  that  country." 
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2.  Dr.  Burke,  late  inspector-general  of  hospitals  in  Ben- 
gal, has  stated  that  in  the  station  of  Secunderabad  alone, 
during  thirty  years  of  its  occupancy  by  British  soldiers,  the 
cost  to  the  State  on  account  of  loss  of  life  amounted  to 
150,000?.,  estimating  each  soldier  as  worth  100?.  But,  esti- 
mating the  loss  of  life  mentioned  by  Sir  A.  Tulloch  at  the 
same  valuation  of  100?.  each  man,  we  arrive  at  a  loss  in 
money  of  10,000,000/.  sterling. 

3.  Then  there  has  been  enormous  waste  of  the  public 
,  funds  on  account  of  barracks  and  hospitals,  placed  in  sta- 
tions so  unhealthy  that  they  were  subsequently  abandoned. 
The  buildings  for  the  European  troops  at  Berhampore, 
Bengal,  abandoned  since  1835  on  account  of  its  unhealthi- 
ness,  are  stated  by  the  finance  authorities  of  Calcutta  to 
have  cost  since  1757  nearly  17,000,000/.  sterling.*  Ten- 
nant  declares  that,  up  to  this  time,  the  sums  expended  by 
the  East  India  Company  for  the  accommodation  of  their 
European  troops,  "  if  laid  out  at  the  compound  interest  of 
the  country,  would,  at  a  determinate  period  not  very  remote, 
have  equalled  the  national  debt." 

4.  Looking  to  these  enormous  sums,  often  absolutely 
worse  than  wasted,  of  what  account  in  the  comparison  has 
been  the  cost  of  the  medical  establishments  of  India?  how 
truly  saving  of  the  public  revenues  must  be  a  well-ordered 
and  well-directed  and  a  well-contented  medical  corps  !  In 
truth,  the  importance  of  an  efficient  medical  establishment 
is  so  great  that  we  cannot  put  a  money  value  on  it. 

5.  As  regards  the  preservation  of  European  health  in 
India,  and  indeed  in  all  tropical  climates,  the  due  selection 
of  locality  is  the  first  consideration;  and  next  in  impor- 
tance stands  the  structural  arrangements  in  barracks  and 
hospitals. 

6.  As  to  barracks,  provided  the  site  be  of  sufficient  eleva- 
tion, well  cleared,  drained,  and  levelled,  with  a  good  water 
supply,  the  material  need  not,  I  think,  be  of  a  costly  charac- 
ter— well-constructed  huts  for  the  accommodation  often  or 
twelve  men  forming  a  good  protection  against  the  inclemen- 
■  cies  of  weather.  Such  simple  and  cheap  structures  will,  I 
believe,  prove  more  conducive  to  the  health  of  the  European 
soldier  in  the  mountain  ranges  of  India  than  the  most  costly 
barrack,  and  the  same  may  be  said  of  hospital  huts  for  the 
reception  of  the  same  number  of  men ;  viz.,  ten  or  twelve. 
In  stations  on  the  arid,  hot  plains  of  India,  the  same  struc- 
tures would  answer  well ;  but  if  large  brick-built  barracks 
and  hospitals  be  preferred,  they  should  be  very  spacious, 
double-roofed,  and  raised  on  arches. 

7.  The  considerations  involved  in  the  subject  of  the  last 
paragraph  are  of  the  utmost  importance,  whether  viewed  in 
a  sanitary  or  financial  light ;  and  the  subject  has  hitherto 
been  altogether  neglected  in  locating  troops  in  most  of  our 
foreign  possessions;  although  our  experiences  in  all  our 
European  campaigns  have  demonstrated  that  the  soldiers 
who  were  hutted  fared  well,  while  such  as  were  massed  in 
barracks  and  general  hospitals  perished  at  enormous  rates. 

8.  This  experience  has  been  uniformly  accordant,  whether 
the  climate  was  hot  or  cold,  whether  our  men  were  serving 
in  Holland  or  in  the  Crimea. 

.9.  The  Irish  sufferers  from  typhus,  during  the  famine, 
who  were  massed  in  workhouses  and  hospitals,  perished  in 
enormous  numbers,  whereas  those  who  were  thrown  along 
the  roads  and  under  the  hedges  recovered  in  goodly  pro- 
portions ; — of  so  much  more  avail  is  pure  air  towards  the 
restoration  of  health  than  a  fine  building.  The  thorough 
ventilation  through  the  openings  and  crevices  of  huts 
supplies  the  sick  with  what  they  don't  obtain  in  our  ill- 
constructed  barracks  and  hospitals — namely,  pure  air. 

10.  They  were  not  palaces  that  were  constructed  by  order 
of  Sir  Charles  Metcalfe  on  the  mountains  of  Jamaica,  but  a 
substantial  form  of  hut,  which,  on  a  pure  and  elevated  soil, 
was  all  that  was  required.  Buildings  such  as  those  just 
referred  to,  constructed  of  the  most  ordinary  materials,  have 
been  found  to  assure  health,  while  Indian  experiences  prove 
that  costliness  of  material  and  splendour  of  structure,  apart 
from  a  good  locality,  will  not  prevent  disease. 

11.  The  importance  of  determining  the  true  physical  cha- 
racters, and  the  exact  medical  topography  of  all  the  moun- 
tain ranges  throughout  India — especially  of  those  situated 
in  provinces  in  which  it  is  desirable  that  British  troops  may 
reside — has  now  become  imperative.  European  soldiers 
cannot  maintain  health  or  vigour  in  the  plains,  and  the 
selection  of  suitable  mountain  stations  has  become  more 
than  ever  a  state  of  necessity. 

12.  The  experiences  of  the  Himalaya  positions,  of  those 
of  the  Neilgherry  mountains,  and  of  those  of  Ceylon,  as 
sanitary  stations,  prove  that  by  residence  on  their  respective 
elevations  the  European  is  removed  greatly  above  the  range 
of  the  malarious  fevers  of  India.  But  while  this  great  and 
valuable  fact  is  admitted,  it  is  undoubtedly  true  that  he  is, 


*  Influence  of  Tropical  Climates,  p.  424. 


in  too  many  instances,  carried  into  the  range  of  another  Sir  7?.  Martin, 
class  of  diseases — namely,  that  of  bowel  complaints.    This    C.B.,  F.R.S. 

circumstance  has  been  found  in  various  of  our  mountain   

positions  to  constitute  a  serious  drawback  from  the  other-  25  Nov.  1859- 
wise  great  benefits  derived  from  a  residence  in  them.  ■  

13.  Another  disadvantage  from  the  hill  stations  hitherto 
occupied  by  us  in  the  East  Indies  was  noticed  by  me  when 
serving  in  Bengal — namely,  that  while  the  hill  climates  are 
permanently  serviceable  against  the  malarious  fevers  of  the 
country,  their  influences  in  conducing  to  the  cure  of  these 
and  other  diseases  is  limited  in  extent ;  the  soldier  being 
troubled  with  relapses  of  his  disorders  on  descending  into 
the  plains,  unless  kept  in  the  hills  for  a  long  time.  The 
mountain  ranges,  therefore,  which  have  hitherto  been  occu- 
pied by  Europeans  stand  forth  as  possessing  climates  pre- 
servative against  fevers,  and  as  such  we  must  improve  them, 
and  use  them  wherever  required. 

14.  When,  on  the  other  hand,  we  find  the  British  soldier 
lingering  under  chronic  or  structural  diseases  contracted  on 
the  plains,  a  removal  to  the  seaboard,  or  to  an  insular  sani- 
tarium, or,  still  better,  to  England,*  will  be  found  the  only 
effective  means  of  restoration ;  and  this  last  resource  of 
medicine  should  never  be  denied  to  him,  for  the  climate  of 
the  mountains,  invaluable  in  prevention,  will  not  cure  disease. 

15.  Referring  to  what  has  been  stated  in  paragraph  12, 
how  are  we  to  escape  from  the  admitted  evils  hitherto  expe- 
rienced in  the  very  high  positions  occupied  by  us  ?  Where 
and  how  are  we  to  obtain  that  amount  of  elevation  which, 
while  it  removes  the  European  from  out  of  the  range  of 
malarious  fevers,  may  not  place  him  in  that  of  an  exhausting 
and  dangerous  diarrhoea  ?  This  is  the  great  desideratum 
■ — one  hitherto  unascertained  because  unsought  for;  yet  no 
examinations  which  may  fall  short  of  ascertaining  this 
desired  medium  elevation  can  be  deemed  satisfactory  of  our 
sanitary  wants. 

1(5.  In  the  climates  of  yellow  fever,  an  elevn.tion  of  2,500 
feet  is  found  sufficient  to  remove  the  European  from  the 
locality  of  pestilence,  without  placing  him  in  that  of  bowel 
disorders;  and  in  the  mountain  stations  of  Jamaica  the 
mortality  amongst  British  soldiers  is  found  to  exceed  but 
little,  if  at  all,  that  of  the  same  class  of  men  in  the  United 
Kingdom. 

17.  Let  us  then  have  a  series  of  careful  and  scientific 
examinations,  by  competent  persons,  of  the  lower  and  me- 
dium ranges  of  hills  throughout  India,  in  order  that  the 
great  sanitary  problem  may  be  solved  in  a  conclusive 
manner — namely,  the  providing  a  place  of  resort  for  our 
European  troops  which  shall  be  alike  free  from  malarious 
fevers  and  from  disorders  of  the  bowels.  That  such  pro- 
curable localities  are  to  be  found  in  the  East,  as  they  have 
been  in  the  West,  is  my  firm  belief,  and  let  them  be  per- 
severingly  sought  for. 

]  8.  Let  the  solitary  hills — those  islands  on  the  plains — 
be  sought  for,  and  carefully  examined ;  they  give  sanitary 
excellences  peculiar  to  themselves. 

Lastly,  let  there  be  appointed  for  the  sanitary  duties  of 
the  aiiny,  at  each  of  the  Indian  presidencies,  a  medical 
officer  of  health — an  officer  of  scientific  attainments  and  of 
rank,  who  shall  be  attached  to  the  quartermaster-general's 
department ;  we  shall  thus  add  to  the  department  of  mili- 
tary topography  that  of  medical  topography.  The  medical 
officer  of  health  should  preserve  in  his  office,  for  the  use  of 
the  scientific  persons  concerned,  plans  and  models  of  the 
best  barracks  and  hospitals  which  may  be  from  time  to  time 
approved  by  the  military  powers  of  Europe,  in  order  that 
the  most  recent  improvements  may  be  rendered  available 
wherever  buildings  of  the  nature  indicated  may  be  found 
necessary. 

The  duties  of  the  medical  officer  of  health  should  be,  in 
peace,  to  examine  and  report  on  all  sites  and  on  the  con- 
dition of  camps,  temporary  military  stations  and  canton- 
ments, on  convalescent  stations  and  sanitaria,  on  mountain 
ranges  suitable  for  troops,  and  on  solitary  mountains  and 
their  capabilities,  on  the  plans  and  structure  of  barracks 
and  hospitals,  and  on  everything  relating  to  the  health  and 
comfort  of  the  soldier. 

In  war,  he  should  be  attached  to  the  quartermaster- 
general  in  the  field,  and  be  always  in  advance  with  this 
officer,  so  as  to  master  the  medical  topography  of  the  scene 
of  action  ;  and,  where  military  reasons  of  imperative  neces-  . 
sity  do  not  overrule  sanitary  considerations,  the  advice  and 
opinion  of  the  medical  officer  of  health  should  be  received 
on  the  sites  of  camps,  whether  temporary  or  permanent, 
and  on  all  matters  having  reference  to  the  sanitary  condition 
of  the  camp. 


*  This  was  written  before  the  quest-ion  of  Western  Australia,  or  other 
climate,  became  known  or  discussed.  Hitherto  there  has  been  no 
alternative  forthe  soldier  but  to  wait  for  death  in  the  Indian  hospitals, 
or  be  sent  home,  generally  as  a  discharged  invalid. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir  It.  Martin  In  a  recent  Report  to  Her  Majesty  by  a  Royal  Commis- 
C.B.,  F.R.S.   sion,  of  which  I  was  a  member,  and  which  was  ordered  to 

  inquire  into  the  organization,  government,  and  direction  of 

25  Nov.  1859.   the  medical  department  of  the  British  army,  the  appoint- 

>   ment  of  a  medical  officer  of  health,  as  long  previously 

recommended  by  me  for  the  service  of  the  Indian  army, 
was  strongly  urged  upon  Her  Majesty's  attention,  with  a 
view  to  the  great  benefits  to  be  expected  from  the  services 
of  such  an  officer. 

J.  R.  Martin. 

Grosvenor  Street,  London, 
August  12,  1857. 


Sir,  Grosvenor  Street,  December  1,  1857. 

Having  recently  submitted  to  the  consideration  of 
the  Chairman  of  the  Honourable  the  Court  of  Directors 
certain  suggestions  for  the  selection  of  localities  for  the 
European  troops  in  the  East  Indies,  and  feeling  assured 
that  the  mountain  climates  to  be  found  throughout  our 
possessions  in  the  East  must  be  largely  used  for  the  pur- 
pose stated,  I  beg  leave  to  submit  further  suggestions 
which  may  prove  of  use  to  such  officers  as  the  Governor- 
General  of  India  may  appoint  to  examine  and  report  on 
the  important  subject  in  question. 

I  do  not  mean  that  these  are  all  the  questions  which  may 
be  examined ;  but  I  trust  they  will  be  found  to  comprehend 
the  most  useful  subjects  to  be  investigated  and  ascertained 
previously  to  fixing  on  permanent  stations  in  the  mountain 
climates  of  the  East. 

I  have,  &c. 

J.  R.  Martin. 

To  Sir  James  Cosmo  Melvill,  K.C.B,, 
Secretary,  East  India  House. 

Suggestions  for  the  Investigation  of  Mountain  Climates  in  the 
East  Indies: — 

1st.  The  medical  history  of  mountain  climates,  noting 
the  physical  character  and  state  of  health  of  the  inhabitants 
at  different  elevations. 

2nd.  Climates  of  elevated  valleys  as  compared  to  those  of 
plains. 

3rd.  Climates  at  different  degrees  of  mountain  elevation. 
4th.  Differences   produced  by  the   different   aspects — ■ 
N.,  S.,  E.,  W. 

5th.  Differences  produced  by  disposition  of  surrounding 
hills. 

6th.  Climates  of  solitary  mountains. 

7th.  Meteorology  of  mountain  climates  : — 

a.  Temperature  at  different  elevations. 

b.  Range  of  diurnal  variations  at  different  elevations. 

c.  Range  of  annual  variations  at  different  elevations. 

d.  Atmospheric  pressure  at  different  elevations. 

e.  Humidity  at  different  elevations. 

f.  Rain  and  snow  at  different  elevations. 

g.  State  of  the  sky  at  different  elevations.  Electricity. 

h.  Relative  dryness  of  the  air  of  mountains  as  compared 

to  plains. 

i.  Rate  of  evaporation  at  different  heights. 

j.  Frequency  and  intensity  of  aerial  currents  at  different 
heights. 

Jc.  Power  of  the  solar  rays  at  different  heights. 
I.  Relative  moisture  of  the  soil  at  high  and  low  ele- 
vations. 

m.  Relative  amount  of  dew  at  high  and  low  elevations. 
7i.  Relative  frequency  of  atmospheric  renewal  at'  high 
and  low  elevations. 
8th.  Physiological  influences  of  mountain  climates  of  the 
medium  elevations  of  from  2,000  to  4,000  feet : — 

a.  On  the  nervous  centres.  d.  On  secretion. 

b.  On  respiration.  e.  On  digestion. 

c.  On  circulation.  /.  On  locomotion. 

g.  Summary  of  the  influence  of  diminished  pressure. 

h.  Summary  of  the  influence  of  diminished  oxygen. 
9th.  Physiological  influences  of  mountain  climates  of 

elevation  from  4,000  to  8,000  feet  :— 

a.  On  the  nervous  centres.  d.  On  secretion. 

b.  On  respiration.  e.  On  digestion. 

c.  On  circulation.  /.  On  locomotion. 

g.  Summary  of  the  influences  of  diminished  pressure. 

h.  Summary  of  the  influences  of  diminished  oxygen. 
10th.  Pathological  influences  of  mountain  climates  at 

medium  elevations  of  from  2,000  to  4,000  feet : — 

a.  Diseases  of  the  nervous  centres. 

b.  Diseases  of  the  thoracic  viscera. 

c.  Diseases  of  the  abdominal  viscera. 

d.  Rheumatism,  fevers,  and  their  types. 

e.  Ophthalmia. 
/.  Other  diseases. 


11th.  Pathological  influences  of  mountain  climates  of 
elevations  of  from  4,000  to  8,000  feet  :— 

a.  Diseases  of  the  nervous  centres. 

b.  Diseases  of  the  thoracic  cavity. 

c.  Diseases  of  the  abdominal  viscera. 

d.  Rheumatism,  fevers,  and  their  types. 

e.  Ophthalmia. 
/.  Other  diseases. 

12th.  The  habitations  best  suited  to  mountain  climates. 

13th.  The  best  modes  of  water  supply  on  elevated  ranges. 

14th.  The  kinds  of  diet  suited  to  various  altitudes. 

15th.  The  kinds  of  clothing  suited  to  elevated  regions. 

16th.  Capabilities  of  elevated  ranges  for  the  cultivation 
of  vegetables  and  fruits. 

17th.  Facilities  for  cultivating  trees,  and  the  influence  of 
arboriculture  on  mountain  climates. 

18th.  Facilities  for  exercising-grounds. 

(Signed)       J.  R.  Martin. 

Grosvenor  Street,  Dec.  1,  1857. 


Sir,  East  India  House,  Dec.  24,  1857. 

I  HAVE  had  the  honour  to  receive  your  letter  of  the 
1st  instant,  with  its  enclosed  paper  of  suggestions  for  the 
investigation  of  mountain  climates  in  the  East  Indies. 

In  .reply,  I  have  received  the  commands  of  the  Court  of 
Directors  to  convey  to  you  their  best  thanks  for  this  docu- 
ment, and  to  state  that  a  copy  of  it  will  be  forwarded  for 
the  observation  and  notice  of  the  government  in  India. 

I  am,  &c. 

J.  R.  Martin,  Esq.  James  M.  Melvill. 


No.  3. 

The  following  Observations  are  taken  from  a  Keport 
by  Dr.  Graham  Balfour,  of  the  Army  Medical 
Department  : — 

"  If  it  be  deemed  necessary  to  maintain  a  much  larger 
European  force  in  India  than  heretofore,  considerable  diffi- 
culty may  be  experienced  in  obtaining  recruits  over  and 
above  the  numbers  now  required  to  keep  the  army  up  to 
the  establishment.  Whether,  therefore,  the  force  shall  be 
local  or  form  part  of  the  general  army,  the  question  of  the 
best  means  of  securing  the  efficiency  of  soldiers  in  India  is 
one  of  great  importance,  and  it  deserves  consideration 
whether  it  would  not  be  possible  to  reduce  the  mortality  to 
such  an  extent  that  the  increased  numbers  might  be  kept 
up  by  a  supply  of  recruits  not  greatly  in  excess  of  that  now 
required. 

"  The  mortality  of  the  Indian  presidencies  from  183S  to 
1856  was,  exclusive  of  men  killed  in  action 

Bengal,   76 '26  per  1,000  of  the  strength. 
Bombay,  60  "94         „  „ 
Madras,  41  '50  „  „ 

And  the  average  for  the  whole  of  India  was  64 '54  per  1,000. 
But  these  averages  result  from  the  mortality  of  stations, 
varying  between  127  per  1,000  at  Loodiana,  and  24  per 
1,000  at  Bangalore. 

"  If  the  whole  or  greater  part  of  the  army  in  India  could 
be  retained  at  stations  in  which  the  mortality  is  the  same  as 
at  Bangalore,  Poena,  or  Meerut,  a  reduction  would  be 
effected  in  the  deaths  equal  to  half  the  present  amount. 

"  In  all  three  presidencies  there  are  ranges  of  mountains 
in  which  stations  for  troops  might  be  found  at  elevations 
of  several  thousand  feet  above  the  level  of  the  sea.  Such 
places  have  already  been  tried,  but  chiefly  as  sanitaria,  to 
which  invalids  have  been  sent  for  the  recovery  of  their  health. 
Thus,  in  the  Bengal  presidency  Murree,  Landour,  Darjee- 
ling,  and  Simla;  in  Bombay  the  stations  of  Poorundhur 
and  Mount  Aboo  ;  and  in  the  Madras  presidency  Jackatalla 
and  Ootacamund  have  been  so  employed. 

"  The  medical  officers  report  most  favourably  of  the  effect 
of  residence  at  these  on  men  whose  health  has  broken  down 
while  serving  in  the  plains  ;  but,  of  course,  no  deductions 
as  to  the  probable  rate  of  mortality  among  healthy  men  can 
be  drawn  from  the  returns  of  these  sanitaria.  These 
stations  have,  however,  been  occupied  by  troops  in  the 
Himalayan  range,  Kussowlie,  Subathoo,  and  Dugshai,  all 
of  them  at  an  elevation  of  upwards  of  6,000  feet  above  the 
level  of  the  sea.  On  the  average  of  five  years  (1850-54), 
the  mortality  at  these  stations  was  a  little  under  3  per  cent. 
If  it  were  deemed  practicable,  in  a  military  point  of  view, 
to  retain  the  greater  part  of  the  European  force  on  these 
mountain  ranges,  detaching  to  the  lower  grounds  such  a 
number  of  regiments  as  might  be  required  for  necessary 
duties,  and  relieving  them  frequently,  a  great  saving  of  life 
might  be  effected,  and  the  men  living  in  a  bracing  climate 
and  with  constitutions  less  affected  by  the  enervating  heat, 
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would  be  kept  in  a  higher  state  of  efficiency  in  case  of  their 
services  being  required  in  the  field.  By  the  extension  of 
the  railroads  to  the  foot  of  the  mountains,  a  great  advantage 
would  be  gained :  the  long  marches,  in  which  the  troops  so 
often  suffer  from  disease,  or  if  they  do  not,  frequently  lay 
the  seeds  of  future  disease  from  exposure  to  malaria,  would 
be  less  frequent,  and  regiments  could,  immediately  on  land- 
ing, be  moved  up  to  the  hill  stations,  and  be  retained  there 
till  the  men  had  become  somewhat  acquainted  with  the 
customs  of  the  country,  and  acquired  the  habit  of  not  ex- 
posing themselves  unnecessarily.  There  is  one  point  only 
to  which  I  think  it  necessary  to  call  special  attention,  in 
case  this  system  should  be  carried  into  effect,  namely,  the 
necessity  of  providing  the  troops  with  suitable  warm  cloth- 
ing, for  at  these  stations  the  temperature  at  night  falls  so 
low,  that  it  is  necessary  to  issue  firewood  to  the  troops 
during  eight  or  nine  months  in  the  year. 

"  I  may  add  that  these  views  of  the  advantage  to  be  de- 
rived from  quartering  the  troops  in  the  mountains  are  not 
hypothetical,  but  are  founded  on  the  great  benefit  which 
has  attended  this  system  in  Jamaica,  where  since  the  Euro- 
pean soldiers  were  moved  to  Newcastle,  and  chiefly  stationed 
there  and  at  Maroon  Town,  the  mortality  has  been  reduced 
to  about  one  third  of  the  rate  previous  to  that  change,  if 
deaths  from  disease  contracted  in  the  low  grounds  be  ex- 
cluded." 

Investigations  by  Sir  A.  Tulloch  show  that  at  Bangalore 
for  the  last  year,  1859,  the  1st  Dragoon  Guards,  with,  a 
strength  of  600,  lost  only  10  men,  or  if  per  cent.  That  at 
Sealkote  out  of  550,  only  11  died  iast  year  in  the  7th 
Dragoon  Guards,  or  2  per  cent.  That  at  Poona  and  Deesa 
only  -0  died  last  year,  out  of  about  1,100  in  the  33rd  Foot, 
or  lyT  per  cent.  That  at  Bangalore  and  Jackatalla,  14  only 
out  of  about  1,200,  in  the  60th  Foot  died,  or  about  1^  per 
cent. 


No.  4. 

Western  Australia  recommended  as  a  Sani- 
tarium for  the  Restoration  to  Health  and  Use- 
fulness of  European  Soldiers,  prostrated  by 
those  Diseases  of  India,  for  which  the  Climate  of 
the  Hill  Stations  does  not  afford  a  Remedy. — By 
a  Medical  Officer  in  Her  Majesty's  Service,  who 
has  had  experience  with  Troops  both  in  Australia 
and  India. 

Dear  Sir,  Kurrachee,  May  29,  1359. 

As  a  friend  to  the  profession,  and  one  whose  object, 
during  a  long  career  of  usefulness,  has  been  to  benefit  the 
British  soldier,  I  have  taken  the  liberty  to  forward  the  copy 
of  a  letter  on  the  subject  of  a  Sanitarium  at  Western  Aus- 
tralia, published  by  me  in  the  "  Bombay  Standard,"  of  April 
the  27th.  The  letter  has  been  favourably  commented  on  by 
the  Indian  press,  and  I  entertain  a  hope  will  meet  with 
similar  consideration  at  your  hands,  and  from  others  equally 
interested  in  the  objects  of  the  profession,  and  the  lives  of 
those  occurring  to  me  as  unnecessarily  sacrificed  to  a  per- 
tinacious adherence  to  official  routine.  I  have  endeavoured, 
in  the  first  instance,  to  satisfy  my  readers  that  Western 
Australia  and  the  rest  of  the  Australias  are  separate  colo- 
nies, that  Swan  River  being  on  the  western  coast  is  within 
easy  distance  from  India,  its  peculiar  salubrity  will  strike 
you  as  remarkable,  more  especially,  its  exemption  from  that 
curse  of  the  British  army,  Syphilis  Primitiva.  This  hygienic 
condition,  I  feel  assured,  might  be  maintained  by  establish- 
ing proper  precautions  to  prevent  the  introduction  of  the 
disease  with  an  increase  of  population. 

The  absence  of  Sanitaria  at  the  ports  of  embarkation  in 
India  is  a  drawback  to  the  health  of  Europeans,  and,  even 
where  they  do  exist,  the  mere  removal  of  a  sick  soldier  to  a 
less  unhealthy  locality  does  not  constitute  sufficient  change. 
Many  men  require  entire  removal  from  the  country  origi- 
nating their  diseases ;  for  them,  Western  Australia  consti- 
tutes an  excellent  asylum.  The  voyage  from  India,  under 
the  circumstances  alluded  to  in  my  ietter,  and  the  health- 
reviving  influence  of  the  S.E.  trade  wind,  would  soon  restore 
them  to  their  original  condition. 

As  a  measure  of  economy  to  Government,  the  facts  I  have 
adduced  appear  to  me  sufficiently  convincing.  Western 
Australia  is  a  penal  colony.  For  the  safety  of  the  colonists, 
an  equivalent  military  force  must  be  maintained,  and  this 
can  be  readily  accomplished,  without  additional  outlay,  by 
constituting  a  Sanitarium — employing  the  convalescents  on 
military  duty.  Invaliding  would  thus  be  materially  reduced, 
as  soldiers  will  take  their  discharges  in  the  colony. 

1  think  you  will  agree  with  me  that  our  system  of  in- 
validing is  injudicious,  that  the  detention  of  such  cases  as 
require  change  of  climate  during  the  hot  months  is  prejudi- 
cial, if  not  cruel.  I  have  perused  your  work  with  great 
satisfaction ;  the  acute  observation  and  sound  judgment 


displayed  on  all  questions  affecting  the  European  soldier  Sir  R.  Martin, 
must  make  every  medical  officer  regret  that  men  like  your-    C.B.,  F.R.S. 
self  do  not  predominate  at  the  head  of  our  departments  in  ht-"" 
India.    I  may  perhaps  be  accused  of  prejudice,  but  I  cannot    25  Wov-  1859' 
refrain  from  remarking  that  dislike  to  innovation,  and  dread  — — — 
of  official  censure,  rule  rampant ;  cramping  the  good  inten- 
tions of  junior  officers,  conscious  of  the  glaring  evils  mani- 
fest in  our  sanitary  arrangements.    I  may  say,  it  is  with 
pain  I  daily  witness  the  sad  defects  in  the  accommodation 
and  disposition  of  those  entrusted  to  my  medical  care — the 
determined  defiance  of  all  hygienic  rules,  and  the  utter  in- 
capacity in  military  authority  to  understand  the  importance 
of  the  several  measures  urged  upon  them.    For  instance, 
men  limited  to  less  than  700  feet  of  cubical  space,  because 
such  was  apportioned  by  the  quartermaster-general,  stink- 
ing urinals,  confined  bath  rooms,  with  insufficient  means 
for  ablution,  bad  drainage,  imperfect  clothing,  unfiltered 
water,  badly  managed  cooking,  and  a  host  of  other  defects. 
I  conceive  the  period  must  arrive  when  all  questions  affect- 
ing military  hygiene  shall  be  left  to  the  medical  department 
only,  that  their  decision  shall  be  final,  without  reference  to 
any  other  authority ;  until  such  time,  life  will  be  sacrificed, 
and  the  benefits  resulting  from  our  experience  not  sufficiently 
appreciated. 

I  shall  feel  obliged  by  any  suggestions  you  may  feel 
disposed  to  offer,  and  for  the  weight  of  your  influence 
to  bring  the  subject  of  my  letter  before  those  most  likely 
to  promote  its  intentions.  I  must  mention  that  I  am 
already  indebted  to  you,  as  at  .the  recommendation  of 
Sir  George  Russell  Clerk,  in  18-17,  you  were  kind  enough 
to  furnish  me  with  a  letter  of  introduction  to  the  then 
director-general,  Sir  James  MacGregor,  which  tended, 
with  my  previous  recommendations,  to  get  me  into  the 
service, 

I  am,  Sir, 

Yours  faithfully, 

H.  H.Jones,  M.D., 

Staff  Surgeon, 
Sir  J.  R.  Martin.  Royal  Army. 


To  the  Editor  of  the  "  Bombay  Standard." 

Sir, 

As  frequent  allusion  has  been  made,  within  the  last 
eighteen  months,  to  the  subject  of  sanitaria  for  British 
troops  stationed  in  India,  I  venture  to  offer  a  few  observa- 
tions, trusting  that,  with  suggestions  from  others,  they  may 
prove  of  ultimate  value. 

I  doubt  not  the  question  has  arisen  in  the  mind  of  every 
thinking  man,  as  to  whether — considering  the  large  body  of 
Europeans  collected  in  India,  besides  the  local  sanitaria — 
some  more  suitable  situation  might  not  be  selected  in  the 
Southern  Pacific,  within  reasonable  steam  distance  from 
India,  and  entirely  devoid  of  the  malarious  influences 
affecting  European  constitutions.  That  such  recommen- 
dations are  afforded  by  Western  Australia,  four  years' 
residence  as  a  professional  man  enables  me  to  affirm. 

Western  Australia,  the  smallest  as  regards  population  of 
the  Australias,  extends  from  an  undefined  latitude  N.  to 
34°  S.,  the  latitude  of  King  George's  Sound.  The  territory 
inhabited  by  Europeans  ranges  from  the  parallel  of  about 
28°  N.  to  Cape  Leuwin,  running  in  an  easterly  direction  from 
120  to  150  miles,  beyond  which  the  impassable  barrier  of 
sand,  described  by  all  explorers  as  constituting  the  central 
desert  of  Australia,  defies  animal  and  vegetable  existence. 
The  colony  abounds  in  natural  products ;  is  rich  in  mineral 
wealth;  prolific  in  the  finest  timber  ;  the  wood  of  Jarrah, 
resisting  the  ravages  of  marine  and  other  destructive  insects, 
and  is  consequently  admirably  adapted  for  ship-building  and 
railroad  purposes.  As  a  horse-breeding  country,  Western 
Australia  is  universally  recognised,  and  its  capabilities  as  a 
wine-producing  country  are  annually  rendered  more  mani- 
fest— the  soil  growing  grapes  surpassing  in  richness  and  in 
abundance  the  far-famed  produce  of  Southern  France. 
Perth,  the  capital,  is  situated  in  34°  54',  and  is  surrounded 
by  lakes,  from  which,  by  percolation  into  wells,  the  inhabi- 
tants are  supplied  with  wholesome  drinking  water.  The 
town  is  remarkably  free  from  fever.  Individual  cases  occa- 
sionally occur  among  the  civil  residents,  plainly  traceable 
to  defective  sanitary  precautions  in  the  establishment  itself. 
During  the  four  years  alluded  to,  I  had  not  occasion  to 
attend  one  case  of  fever  among  the  troops  under  my  charge. 

The  colony,  though  a  British  possession  since  1829,  has 
not  been  visited  by  any  of  the  severe  epidemics  affecting 
the  other  Australias.  Small-pox,  measles,  scarlatina,  and 
curious  enough,  venereal,  except  in  the  form  of  a  mild  gleet 
contracted  from  the  aborigines,  are  unknown.  The  medi- 
cal records  of  the  detachment  99th  regiment,  and  Royal 
Sappers  and  Miners,  from  1852  to  1856,  will  guarantee  the 
total  absence  of  that  bane  of  the  British  army — Syphilis 
Primitiva.  Dysentery  is  a,  rare  disease.  Diarrhoea  is  also 
unfrequent ;  in  fact,  diarrhoea  may  generally  be  considered 
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Sir  R.  Martin,  as  a  salutary  effect  of  nature ;  when  proving  troublesome  or 
C.B.,F.R.S.    inconvenient,  the  colony  affords,  in  the  natural  exudation 

  from  a  species  of  Eucalyptus,  a  remedy  familiar  to  every 

•25  Nov.  1859.    settler  and  native;  a  small  fragment  of  which,  removed 
 from  the  bark  and  chewed,  is  sufficient  to  check  the  ordi- 
nary bowel  affection  of  the  country. 

Disease  of  the  liver,  like  dysentery,  is  extremely  rare,  con- 
sidering the  amount  of  alcohol  consumed  in  proportion  to  the 
population.  This  immunity  may  be  pronounced  as  very 
remarkable. 

With  such  peculiar  exemptions  from  the  bodily  evils  to 
which  man  is  heir,  little  doubt  can  remain  as  to  the  recom- 
mendation of  Western  Australia  on  the  score  of  health. 
Medical  officers,  in  charge  of  European  troops  in  India — I 
allude  to  those  especially  in  the  neighbourhood  of  ports  of 
embarkation — have  frequent  occasions  to  regret  the  absence, 
at  the  commencement  and  advance  of  the  hot  season,  of 
ready  means  of  disposing  of  their  more  urgent  sick  to  a  less 
unhealthy  atmosphere.  The  invaliding  season,  you  are 
aware,  commences  at  the  close  of  the  autumn,  when  regi- 
mental medical  officers  bring  forward  such  men  as  are  in- 
capacitated for  further  Indian  service.  The  men  passed  at 
these  annual  invaliding  boards  usually  proceed  home; 
should  others  after  this  period  indicate  symptoms  requiring 
change,  the  surgeon  has  no  alternative  but  to  go  on 
treating  until  his  skill  fails,  unless  the  regiment  be  in  the 
neighbourhood  of  a  sanitarium,  and  his  patient's  strength 
admit  of  removal ;  when,  however,  such  favourable  alter- 
natives do  not  offer,  the  men,  of  necessity,  die.  It  is  to 
the  consideration  of  these  latter  I  would  apply  my  obser- 
vations. 

The  climate  of  Western  Australia  I  have  already  repre- 
sented as  healthy.  From  the  middle  of  March  until  the 
beginning  of  November,  it  is  not  surpassed  by  any  in  the 
world.  During  the  months  of  April,  May,  June,  July, 
August,  September,  and  October  there  is  an  elasticity  of 
the  atmosphere  indescribably  exhilirating,  when  nature 
allows  a  licence  to  the  European,  denied  to  the  resident  of 
India.  Man  feels  not  intended  to  die.  Do  what  he  will, 
the  vital  power  is  predominant,  urging  him  to  physical 
labour  and  exposure,  enough  elsewhere  to  demonstrate  in- 
sanity. WTith  advantage,  I  think,  from  February,  such 
cases  as  are  considered  to  require  change,  should  be  shipped 
every  fortnight  or  month  by  the  P.  and  O.  Company's 
vessels  from  the  several  ports  of  India  and  China  to  Point 
1  de  Galle,  where  they  might  be  embarked  on  board  Govern- 
ment steamers,  ready  to  receive  them,  and  thence  transmitted 
direct  to  Freemantle.  By  this  arrangement,  a  sick  man 
would,  in  little  more  than  a  fortnight  (taking  Captain 
Mangles'  calculation),  from  Calcutta,  Bombay,  or  Kair- 
rachee,  be  landed  at  the  sanitarium.  I  can  speak  practi- 
cally of  the  benefit  of  sea  air,  even  in  the  Indian  seas, 
between  Calcutta  and  Suez,  on  constitutions  debilitated  by 
protracted  bodily  or  mental  suffering ;  but  nowhere  is  this 
benefit  so  decided  as  in  the  south-east  trades.  Under  the 
influences  of  these  breezes,  the  sick  man  feels  a  regenerate 
creature.  In  three  days,  from  Galle,  by  steam,  the  equator 
can  be  crossed,  the  invalid  removed  entirely  from  the  influ- 
ences tending  to  perpetuate  his  disease,  and  ushered  into 
the  so-much-desired  trade  winds.  The  method  of  convey- 
ance, I  propose,  by  steam,  has  several  advantages  over  sail- 
ing vessels.  Time  can  be  calculated  to  a  certainty.  The 
sick  soldier  is  made  aware  that  in  a  few  days  he  will  be  intro- 
duced into  a  healthy  atmosphere.  The  novelty  of  the  pro- 
ceeding is  itself  reviving  (for  a  soldier  can  appreciate  variety 
as  well  as  his  more  educated  officer).  The  steamer  being  on 
even  keel  is  better  adapted  for  severe  cases,  more  especially 
men  wounded. 

Viewing  the  establishment  of  a  sanitarium  at  Western 
Australia  as  a  source  of  ultimate  economy  to  Government,  I 
.would  urge : — 

1st.  That  many  a  useful  life,  now  lost  in  India,  might  be 
saved. 

2nd.  That  many  men,  now  invalided,  would  not  require 
to  go  home ;  in  fact,  invaliding  might  be  materially  reduced, 
as  soldiers  have  a  partiality  for  the  Australian  colonies,  and 
will  willingly  take  their  discharge  in  the  colony  in  preference 
to  returning  to  England. 

3rd.  Western  Australia  being  a  penal  colony,  Government 
is  necessitated  to  maintain  a  certain  permanent  military 
establishment,  which  the  colonists  do  not  consider  adequate 
to  the  influx  of  the  penal  element.  The  convict  population 
will,  if  they  do  not  already,  exceed  the  civil  and  military ; 
the  colonists  have,  therefore,  petitioned  for  an  increased 
military  force,  which  might  be  avoided  by  carrying  out  the 
measures  I  propose.  The  sick,  as  they  improve,  ought  to 
be  dispersed  throughout  the  colony,  to  do  regular  duty.  The 
settlers  in  the  rural  districts  are  totally  unprotected,  for  the 
safety  of  whom,  if  Western  Australia  is  to  continue  the 
outlet  for  British  malefactors,  Government  must  provide 
sufficient  security. 


4th.  In  the  event  of  another  outbreak  in  India,  an  imme- 
diate large  force  would  be  available ;  the  presence  of  such  a 
force,  I  conceive,  would  exercise  the  same  deterring  influence 
over  both  mutineers  and  convicts. 

The  ports  of  Western  Australia  are  four,  Freemantle, 
Bunbury,  Vasse,  and  King  George's  Sound.  As  a  harbour 
King  George's  Sound  is  by  far  the  best.  This  last  is  recom- 
mended as  the  most  convenient,  by  Captain  Mangles,  for 
the  site  of  a  sanitarium,  but  he  appears  to  have  overlooked 
the  fact  that  the  great  barrier  to  the  approach  to  the  Sound 
is  the  boisterous  nature  of  the  weather  round  Cape  Leuwin ; 
six  days  out  of  seven  the  wind  is  strong,  raising  fearful  seas. 
During  the  winter  months  the  navigation  is  pronounced 
positively  dangerous,  and  therefore  certainly  not  adapted 
for  invalids  or  sick.  Albany,  moreover,  is  at  present  ill 
provided  with  the  necessaries  of  life,  and  being  distant  from 
the  seat  of  Government,  convalescents  would  not  afford  that 
protection  so  much  needed  in  the  more  populous  districts. 
Bunbury  and  Vasse  are  both  unfit,  their"  harbour  exposed, 
and  population  small. 

The  most  eligible  port  is  that  of  Freemantle.  There 
vessels  may  ride  at  all  seasons  of  the  year,  sheltering  them- 
selves under  Garden  Island  during  the  winter  months.  The 
means  of  disembarkation  would  be  the  same  as  provided  for 
the  convicts,  concerning  whose  welfare  in  these  matters  the 
authorities  are  more  considerate  than  for  soldiers. 

I  would  recommend  the  principal  hospital  to  be  at  Perth, 
which  is  pleasantly  a,nd  picturesquely  situated  within  thirteen 
miles  by  water  from  Freemantle.  The  sick  from  Freemantle 
can  be  conveyed  by  steamer.  At  York,  Toodjay,  Bunbury, 
Vasse,  Campion  Bay,  might  be  convalescent  stations  or 
barracks  for  men  who  are  able  to  afford  assistance  in  their 
proper  military  capacity.  The  nomination  of  those  medical 
officers  from  India,  as  staff,  who  have  already  suffered  from 
climate  would  be  conferring  a  great  boon. 

The  sick,  having  thus  enjoyed  the  benefit  of  the  more 
favourable  month,  might  in  the  early  part  of  November,  if 
recovered,  be  reconveyed  to  India;  those  still  debilitated 
remaining  in  the  colony  for  further  treatment.  When 
alluding  to  the  months  from  April  to  October  as  being 
favourable,  I  refer  to  them  as  less  hot  than  November, 
December,  January,  and  February.  During  these  latter 
the  thermometer  reaches  occasionally  to  above  100°  Fah. ; 
consequently,  a  considerable  amount  of  lassitude  is  induced, 
though  totally  differing  from  the  same  sensation  experienced 
in  India. 

Having  trespassed  further  on  your  valuable  columns  than 
originally  contemplated,  I  must  plead  the  importance  of  the 
subject.  Humanity  requires  that  while  studying  the  interests 
of  the  state,  the  lives  of  those  instrumental  to  our  position 
in  India  should  be  equally  consulted.  England  is  proud  of 
her  noble  sons,  who,  under  privations  and  adversities  suffi- 
cient to  crush  the  stoutest  heart,  have,  without  murmur,  at 
the  voice  of  their  country,  braved  battles,  and  their  still 
greater  enemy,  the  tropical  sun,  to  uphold  our  empire  in  the 
East.  Surely,  for  the  alleviation  of  the  sufferings  of  such 
men  during  their  hours  of  sickness,  more  active  and  suitable 
measures  ought  to  be  adopted. 

West  Australian. 


No.  5. 

Extract  from  "  A  Sketch  of  the  Colony  of  Western 
Australia." 

Climate  and  Seasons. 

There  has  now  been  upwards  of  fourteen  years'  experi- 
ence of  the  climate  of  Western  Australia,  and,  during  that 
period,  it  has  not  been  even  once  subjected  to  any  of  the 
droughts  which  have,  within  the  same  time,  occasionally 
visited  the  older  Australian  colonies,  and  committed  such 
devastation  amongst  the  flocks,  herds,  and  crops. 

The  nearest  approach  to  drought  at  Western  Australia 
since  the  foundation  of  the  colony,  can  only  be  called  a 
"  dry  season ;"  none  of  the  sheep  were  destroyed  by  it 
(though  occasionally  suffering  for  want  of  water) ;  the  crops 
of  that  year  proved  abundant  and  of  excellent  quality.  The 
eastern  coast  was  at  the  same  time  suffering  severely  ; 
thousands  of  sheep  and  lambs  were  cutoff,  and  the  crops  of 
whole  districts  parched  up  and  totally  destroyed.  This  wide 
difference  between  the  climate  of  two  places,  parts  of  the 
same  great  continent,  lying  in  the  same  parallel  of  latitude, 
has  been  thus  accounted  for.  The  prevalent  winds  in 
Australia  are  the  west  and  north-west ;  these,  blowing  over 
an  immense  extent  of  ocean,  arrive  at  the  western  coast  sur- 
charged with  moisture  which  they  scatter  over  the  surface 
of  the  western  country :  proceeding  towards  the  east,  they 
traverse  a  tract  of  arid  interior,  to  which  they  bring  no 
refreshing  showers, — dry  and  exhausted,  they  mingle  with 
the  heated  atmosphere  of  the  countries  over  which  they  pass, 
and  bear  to  the  eastern  side  of  the  continent  their  blighting 
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and  parching  influence.  Thus  the  moisture  which  they 
brino-  from  the  ocean  being  exhausted  during  their  passage 
from  the  western  coast  across  the  interior  to  the  east,  it 
happens  that  while  the  western  side  receives,  during  ten 
months  of  the  year,  its  regular  and  sufficient  rains,  and 
enjoys  the  other  two  (being  harvest  months)  without  a 
shower,  the  eastern  coast  is  parched  up  not  only  for  months, 
but  sometimes  even  for  years. 

At  the  same  time,  the  atmosphere  is  clear  and  free  at  all 
seasons  from  mist  or  fog.  This  is  attributable  to  the  gradual 
advent  of  the  winter,  which  commences  in  a  light  shower 
and  increases  by  degrees  into  a  succession  of  rains,  and  by 
these  regulated  gradations  from  the  dry  to  the  wet  season, 
the  earth  becomes  saturated  gradually,  instead  of  suddenly 
and  emits  no  mists  or  vapours. 

The  climate  of  Western  Australia  has  been  found  so 
conducive  to  health  that  many  who  have  resorted  to  it  in 
dread  of  the  rigours  of  an  English  winter  whilst  suffering 
from  pulmonary  complaints  have  been  completely  restored 
to  convalescence  shortly  after  their  arrival  in  the  colony. 
So  mild  is  the  climate  that  many  of  the  early  settlers,  though 
previously  unaccustomed  to  hardships,  night  after  night 
folded  themselves  in  their  cloaks  and  slept  upon  the  ground 
without  suffering  any  ill  effects  during  their  exploring 
expeditions  in  the  bush. 

Many  high  medical  authorities  have  recorded  their  con- 
fident testimony  in  favour  of  the  climate,-  especially  Dr. 
Crichton,  the  colonial  surgeon,  and  Dr.  Johnson,  of 
H.M.S.  Sulphur.  Mr.  W.  H.  Sholl,  surgeon  of  much 
experience,  reports  most  favourably  of  its  effects  on  the 
constitution  and  the  especial  absence  of  pulmonary  com- 
plaints among  the  settlers.  The  heat  of  summer  is  unat- 
tended by  fevers  and  the  cold  of  winter  by  coughs ;  the 
atmosphere,  he  states,  is  so  light  that  the  harvesters  feel 
no  inconvenience  with  the  thermometer  at  ninety  degrees 
and  upwards,  and  infection  is  swept  away  by  a  strong  sea- 
breeze,  which  sets  in  at  noon  daily,  and  purifies  the  air. 
Mr.  VV.  P.  Dinely,  the  surgeon  of  Freemantle  gaol,  has 
lately  published  a  letter  in  which  he  gives  his  warmest 
testimony  in  favour  of  the  climate.  As  it  has  possibly  not 
yet  reached  many  of  our  readers,  we  extract  the  following 
paragraph  : — "  We  have  no  particular  extremes  of  heat  or 
"  cold  ;  though  the  days  in  summer  are  hot,  the.  nights 
"  invariably  are  cool,  enabling  us  to  rise  in  the  morning  in 
"  cheerfulness  and  health,  entirely  exempt  from  that  lassi- 
"  tude  and  debility  which  warm  climates  generally  occa- 
"  sion.  Measles,  small-pox,  typhoid  or  puerperal  fevers,  or 
"  any  of  those  dire  diseases  to  which  the  mother  country  is 
"  subject,  are  here  unknown.  We  have  almost  a  cloudless 
"  sky,  a  clear,  dry  atmosphere,  and  a  climate  unsurpassed 
"  by  any  in  the  world.  In  conclusion,  1  will  only  add  that 
"  I  think  above  all  others  it  is  peculiarly  adapted  to  those 
"  persons  who  unfortunately  suffer  from  affections  of  the 
"  chest."  Mr.  Milligen,  surgeon  of  Her  Majesty's  72nd 
regiment,  also  speaks  in  high  terms  of  the  climate,  and 
general  observers,  unacquainted  with  the  principles  of 
medicine,  but  speaking  from  their  own  experience,  have 
assured  us  that  it  has  the  most  invigorating  effect  upon  the 
frame. 

The  seasons  are  the  reverse  of  those  of  England ;  the 
summer  commencing  in  November,  and  winter  in  May. 
The  summer  is  the  dry  season,  and  the  thermometer  ranges 
from  80°  to  85°  in  February;  the  winter  is  the  wet  season, 
the  thermometer  falling  to  60°  or  65°  in  August.  The  ex- 
tremes of  the  thermometer  in  each  of  these  months  are, 
February  61°  to  95°,  and  August  50°  to  71°.  The  charac- 
teristics of  summer  are  occasional  showers,  morning  land 
and  noon  sea  breezes,  light  dew  in  the  morning  and 
clear  sky  at  night ;  winter  is  attended  by  slight  cold, 
sudden  and  heavy  rains  and  hail ;  a  fire  is  occasionally 
acceptable,  but  snow  and  ice  are  very  rarely  seen.  The 
winter  is  so  mild  that  the  foliage  never  leaves  the  trees ;  the 
last  year's  leaves  are  forced  off  only  by  the  coming  year's 
buds,  and  all  the  plants  are  evergreen. 

The  following  opinions  have  been  recorded  of  the  climate 
by  eminent  medical  men,  who  have  had  opportunities  of 
witnessing  its  effects  : — "  As  a  proof  of  its  salubrity,  during 
three  years  H.M.  ship  Sulphur  was  employed  upon 
this  station,  not  a  single  death,  and  very  few  important 
cases  of  disease,  occurred,  notwithstanding  the  very  great 
exposure  of  her  men.  When  exploring  the  country  for 
several  days,  and  sometimes  weeks,  they  have  been  exposed 
to  the  sun,  fatigued  in  the  evening  after  a  day's  excursion, 
slept  in  the  open  air  (and  that  repeatedly  in  wet  weather) 
without  suffering  in  the  slightest  degree."' — J.  M.  John- 
son, Esq.,  M.D.,  Surgeon  of  H.M.  ship  Sulphur.  "  I  have 
met  with  several  individuals  here  who,  on  leaving  England, 
were  great  sufferers  from  dyspepsia,  and  disorders  of  the 
digestive  organs,  generally  from  the  nervous  affections  which 
so  often  accompany  them — hypochondria,  asthma,  and  bron- 
chial diseases,  who  have  recovered  their  health  in  a  wonder- 


ful degree  since  their  arrival.  Children  thrive  remarkably  Sir  li.  Martin, 
well;  and  I  may   add,  every  description  of  live  stock     C.B.,  F.R.S. 

although  collected  from  different  climates — England,  India,   

America,  Africa,  &c,  find  here  a  congenial  temperature." —       ^T°v-  1859. 

William  Milligen,  Esq.,  M.D.,  Surgeon,  6th  Dragoons.   

"  Nothing  can  be  more  delightful  than  the  climate  gene- 
rally ;  and  its  invigorating  influences  on  the  human  consti- 
tution, especially  those  of  Europeans,  renders  it  more  fit  for 
invalids  than  any  other  in  the  world.  Several  persons 
arrived  in  the  colony,  suffering  from  pulmonary  and  bron- 
chial affections,  asthma,  phthisis,  hcemoptysis,  or  spitting  of 
blood,  hopeless  of  recovery  in  England,  are  now  perfectly 
recovered,  or  living  in  comparative  health.  Small-pox  and 
measles  are  unknown." — Joseph  Harris,  Esq.,  Acting- 
Government  Surgeon.  "  From  pulmonary  complaints  we 
are  happily  free :  and  even  when  these  have  gone  to  some 
length  in  other  countries,  removal  to  this  climate  has  been 
of  the  highest  possible  benefit.  Children  are  exempt  from 
the  diseases  common  to  them  in  England — small-pox, 
measles,  scarlet  fever,  and  hooping  cough  are  unknown 
here." — W.  H.  Sholl,  Esq.,  Colonial  Surgeon,  pro  tempore. 
"  We  have  almost  a  cloudless  sky,  a  clear,  dry  atmosphere, 
and  a  climate  unsurpassed  by  any  in  the  world." — W.  P. 
Dineley,  Esq.,  Surgeon  of  Freemantle  gaol.  "  We  have 
no  fevers  or  epidemics  here."— Dr.  Fergusson,  of  Aus- 
tralia. 


No.  6. 

Statement  of  the  Men  of  Her  Majesty's  Indian 
Service,  who  have  come  to  England,  for  each 
Year  during  the  last  Seven  Years. 

1852  -         -         -  258 

1853  -         -         -  300 

1854  -         -         -  415 

1855  -  -          -  34/ 

1856  -         -         -  379 

1857  -         -         -  348 

1858  -  -  -  326 

Total     -       -  7)2,373(339 


No.  7. 

Return  showing  the  Number  of  Men  discharged  at 
Chatham  as  Invalids  from  Troops  of  the  Line 
in  the  East  Indies  in  the  following  Years  : — 

1852  -         -         -  391 

1853  -         -         -  572 

1854  -         -          -  439 

Total    -       -  3)1,402(467 


No.  8. 

Observations  on  the  Plain  of  Myrung,  in  the 
Cossya  Hills,  as  an  eligible  Site  for  a  Euro- 
pean Cantonment,  by  T.  C.  Robertson,  Esq., 
late  Commissioner  in  Assam,  and  Governor  of 
Agra. 

68,  Eaton  Square, 
My  dear  Sir  Ranald,  July  8,  1861. 

In  the  year  1832  and  the  two  following  years,  I  held 
the  post  of  Governor  General's  Agent  in  Assam,  and  on  the 
north-east  frontier.  From  Chirra  Poonjee,  on  the  southern 
side  immediately  over  Sylhet,  to  Nunglow  on  the  northern, 
at  the  head  of  the  slope  into  Assam,  the  Cossya  hills,  form- 
ing a  sort  of  promontory  running  out  from  Tartary  into 
low  lands  of  Bengal,  are  about  40  miles  in  breadth. 

The  elevation  of  Chirra  Poonjee  is  about  5,000  fee 
above,  the  level  of  the  plain  of  Sylhet,  and  being  exposed  to 
the  full  force  of  the  watery  monsoon,  is  enveloped  in  clouds 
and  rain  for  at  least  four  months  of  the  yegr.  This  liability 
has  given  a  bad  name  to  the  whole  region,  and  the  delicate 
denizens  of  Calcutta,  scared  by  Mr.  Longueville  Clarke's 
picture  of  the  inclemency  of  the  climate,  could  never  be 
brought  to  perceive  that  at  about  four  or  five  miles  from 
Chirra  Poonjee,  and  to  its  rear,  there  is  a  steep  ridge  of 
nearly  a  thousand  feet  in  perpendicular  height,  which  stops 
the  progress  of  the  clouds  coming  from  the  south-west,  and 
arrests  the  deluge  from  that  region. 

I  had  been  struck  with  the  apparent  difference  between 
the  climate  on  the  north  and  that  on  the  south  side  of  the 
ridge  in  question  ;  in  the  course  of  my  frequent  rides  across 
the  mountains,  in  passing  from  one  part  of  my  extensive 
jurisdiction  to  another,  but  knowing  the  uncertainty  of  any 
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such  cursory  observations,  I  requested  a  most  intelligent 
young  officer,  of  the  Sylhet  light  infantry,  Lieutenant  Main- 
waring,  who  was  to  pass  a  whole  rainy  season  in  command 
of  a  detachment  posted  at  Myrung,  to  keep  a  meteorologi- 
cal journal,  marking  the  quantity  of  water  ascertained  to 
have  fallen  on  each  day  of  his  three  months'  sojourn  at  that 
seldom-visited  spot.  This  was  done,  and  the  result  was 
most  satisfactory,  showing  the  fall  of  water  at  Myrung  to 
be  at  least  one-third  less  than  that  at  Chirra. 

I  may  mention  one  proof  which  I  remember  of  the 
difference  in  point  of  humidity  between  Chirra  Poonjee  and 
Myrung. 

At  the  former  place  daily  wiping  is  necessary  to  prevent 
a  mould  accumulating  on  books  or  any  leathern  article, 
while  at  the  latter  no  precaution  of  the  sort  is  needed.  As 
to  the  salubrity  of  the  climate  I  may  mention,  that  as  the 
hills  during  the  two  years  of  my  rule,  in  that  quarter, 
were  in  a  state  of  subsiding  insurrection,  a  small  detach- 
ment was  always  posted  at  Myrung,  where  both  officers 
and  men  preserved  their  health. 

I  never  halted  there  for  any  length  of  time,  but  I  have 
visited  it  at  all  seasons.  In  the  rains  I  found  it  mild  and 
pleasant,  and  when  last  I  was  there,  in  the  month  of 
February,  the  ground  was  crisp  with  hoar-frost  in  the 
morning,  and  the  air  clear  and  bracing  throughout  the 
day.  Though  with  a  rough  surface  there  is  a  considerable 
extent  of  table  land  in  the  immediate  vicinity,  such  as  is 
not  often  to  be  found  among  the  hills  in  India. 

I  do  not  remember  whether  I  reported  these  facts  officially 
to  the  Government,  but  I  know  that  I  did  send  a  copy  of 
Lieutenant  Mainwaring's  journal  to  the  editor  of  a  Calcutta 
paper,  by  whom  it  was  given  to  the  public,  my  object  at 
that  time  being  to  induce  the  Calcutta  people  to  turn 
their  thoughts  to  Myrung  as  the  most  fitting  place  within 
their  reach  for  a  sanitarium. 

But  though,  for  various  reasons,  I  did  not  then  put  it 
forward  as  a  matter  for  the  consideration  of  Government, 
I  was  not  without  a  wish  on  military  and  political  grounds, 
that  so  healthy  and  commanding  a  position  as  Myrung 
should  not  be  lost  to  the  European  portion  of  the  army  in 
India,  perceiving  as  I  did  that  the  presence  of  such  a  force 
at  that  point  would  give  strength  and  consistency  to  the 
whole  frontier  from  Rungpore  to  the  extremity  of  Chitta- 
gong.  With  all  my  love  for  the  old  Bengal  sepoy,  I  had 
not  failed  to  perceive  during  the  three  years  of  my  camp 
life  in  Arracan  and  Ava,  that  he  was  out  of  his  element  in 
that  humid  climate,  and  could  not  be  safely  relied  on  unless 
supported  by  Europeans  to  act  effectively  against  Burmese 
entrenched  in  one  of  those  stockades,  which  they  run  up 
with  such  wonderful  celerity.  It  was  a  great  object  then  to 
have  some  of  our  own  armed  countrymen  stationed  at  some 
healthy,  yet  accessible  point,  whence  they  could  be  brought 
in  an  emergency  to  support  the  sepoy  garrison  of  any  of 
our  frontier  districts.  Now  this  was  an  advantage  possessed 
by  Myrung  in  a  remarkable'  degree.  Two  marches  would 
bring  troops  to  Chattur,  on  the  Sylhet  side,  and  three 
would  take  them  to  Gohatee  in  Assam.  At  either  of  those 
places  water  carriage  could  easily  be  provided  to  convey 
them  to  any  place  where  their  presence  might  be  required. 

Materials  for  building,  stone,  and  wood  are  to  be  had  in 
the  Cossya  hills,  and  the  very  best  coal  for  warming  the 
barracks. 

Things  have  so  changed  since  I  was  in  that  quarter  that 
it  is  not  to  support,  but  to  overawe  my  old  friend  Jack 
Sepoy,  that  Europeans  may  now  require  to  be  suddenly 
called  in.  The  large  and  yet  decaying,  and  consequently 
discontented  town  of  Dacca,  ought,  I  conclude,  to  be 
watched,  and  a  provision  for  this  object  could  be  easily  be 
combined  with  the  establishment  of  what  I  propose  at 
Myrung. 

Suppose  a  regiment  to  be  there  cantoned,  and  a  small 
fortified  position  to  be  constructed  at  Dacca.  Could  not 
a  company  be  detached  to  garrison  it  from  the  head- 
quarters, thus  by  the  ordinary  process  of  a  relief  ensuring 
the  presence  of  a  restraining  force  in  the  great  city,  without 
exposing  it  to  the  climate  of  the  plains  for  more  than  a 
month  at  a  time  ?  In  conclusion,  let  me  remind  you  that 
Sir  Edward  Ryan  was  one  of  the  first  who  visited  Myrung, 
and  though  he  nearly  killed  some  of  his  legal  staff  by  over 
fatigue,  came  away  with  a  favourable  impression  of  the 
place. 

I  am, 

Dear  Sir  Ranald, 

Very  truly  yours, 

T.  C.  Robertson. 

Sir  Ranald  Martin,  C.B.,  F.R.S., 
&c.        &c.  &c. 
Physician  to  the  Council  of  India. 


No.  9. 

A  Report  upon  the  Station  of  Goonah,  considered 
especially  as  to  its  Applicability  for  the  Locale  of 
European  Troops. 

Goonah  is  situated  on  the  Grand  Trunk  Road,  leading 
from  Indore  to  Gwalior  and  Agra,  in  the  dominions  of 
Maharajah  Sindia,  and  is  about  175  miles  (N.E.)  from 
Indore,  95  (S.W.)  from  Jhansi,  130  (S.S.W.)  from  Gwalior; 
as  the  crow  flies  it  is  distant  rather  over  100  miles  (S.E.) 
from  Kolah,  and  175  (E.)  from  Neemuch,  and  60  (S.W.) 
of  Sissree,  by  the  road. 

Its  bearings  are — 

Latitude    -    24°  39'  0" 

Longitude-    77°  18'  15"  (Col.  Thuillier.) 

Itself  a  small  and  unimportant  village,  the  nearest  town 
of  any  size  is  "  Bujrunghur,"  otherwise  called  by  the  natives 
"  Jyenuffur."  This  is  a  considerable  town,  distant  five  miles 
south  of  Goonah,  and  is  supplied  amply  with  the  produce 
of  the  neighbourhood  :  it  is  commanded  by  an  extensive 
fort,  now  in  a  partially  ruinous  condition. 

The  other  nearest  towns  of  importance  are  Chunderi,  in 
Sindia's  dominions,  Seronfe,  belonging  to  Amir  Khan,  the 
Nuwab  of  Tonk,  Esdghur,  the  head  quarters  of  the  Sir 
Soobah  of  Maharajah  Sindia,  and  Rafaghur,  where  there 
is  a  strong  fort  and  a  town  belonging  to  the  representative 
of  an  ancient  Rajput  family,  the  Rajahs  of  Rafaghur. 

This  station,  placed  on  the  elevated  table  land  of  Mahouh, 
stands  at  a  considerable  height  above  the  level  of  the  sea ;  I 
do  not  remember  the  precise  altitude,  but  I  believe  it  is 
considerably  higher  than  Mhow  (1,862  feet  above  sea  level), 
or  Indore  even,  which  is  13  miles  north  of  the  latter  place,  and 
which  lies  1,998  feet  above  the  level  of  the  sea. 

It  rests  on  a  fine  bed  of  the  latento  formation,  which,  on 
this  road,  first  appears  at  Rafaghur,  and  crops  out  constantly 
in  the  neighbourhood,  alternating  with  beds  of  alluvial 
deposit,  the  so-called  regan  or  black  cotton  soil. 

From  this  latento,  ajuspideous  clay  of  varying  density, 
consisting  of  silicate  of  alumina  and  an  oxide  of  iron,  iron 
is  procured  by  rude  methods  in  some  villages  adjoining 
Goonah. 

I  will  beg  to  digress  here  to  remark  on  the  remarkable 
infrequency  of  cholera  attacking  districts  and  towns  where 
this  geological  formation  prevails ;  this  fact,  which  was 
specially  inquired  into  by  Dr.  Balfour,  of  Madras,  was  found 
to  obtain  in  a  very  remarkable  manner  in  the  Carnatic  and 
south-western  coast  of  the  peninsula. 


History  of  the  Place. 

I  believe  that  Goonah  was  a  station  for  troops  during  the 
Pindari  wars. 

Latterly  a  detachment  of  Gwalior  contingent  cavalry 
occupied  the  place,  whilst  the  late  Major  Burlton  officiated 
in  the  place  as  a  political  assistant  in  Gwalior ;  during  this 
time  the  salubrity  of  the  place  was  widely  known. 

Several  years  ago  Colonel  Hill,  then  brigadier  command- 
ing the  late  Gwalior  contingent,  chose  Goonah  as  the  site 
for  a  great  camp  of  instruction  :  to  this  place  the  bulk  of 
the  contingent,  the  Malwah  levy,  the  Bheel  corps,  and 
others,  gathered  and  remained  in  it  a  considerable  time, 
during  which  all  arms  enjoyed  excellent  health. 


T)escription  of  Goonah. 

To  enable  this  I  append  a  rude  sketch  map  of  the  village 
and  its  environs,  drawn  from  memory,  showing  the  site  of 
the  present  European  barracks,  the  lines  occupied  by 
Mayne's  horse,  &c,  &c. 

At  present,  August  of  this  year,  there  are  cantoned  at 
Goonah  the  following  details  : — 

Royal  Artillery,  2  guns  with  25  men;  H.M.'s.  71st 
N.  L.  I.,  200  men;  3rd  Bengal  European  Infantry, 
100  men;  9th  Bombay  Native  Infantry,  300  men; 
Head-quarter  wing,  Mayne's  horse,  400  men. 
These  occupy  positions  in  the  station  which  I  will  now 
detail,  referring  to  the  map  for  explanation  of  the  various 
sites. 

In  August  the  European  details  were  accommodated  in  the 
temporary  sheds  on  the  east  of  the  Trunk  Road,  whilst  the 
pukka  barracks  were  building ;  these  last  are  immediately 
east  of  the  sheds. 
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 a  repaired  bungalow,  which  is  now  used  as  an  hospital  for 

the  European  troops. 

Opposite  the  Native  Infantry  lines  are  the  officers'  quarters 
on  a  slope  of  latento. 

To  the  east  of  these  is  the  long  ridge  of  latento  on  which 
a  wing  of  Mayne's  horse  are  hutted.  This  is  a  very  fine 
site  for  troops,  being  at  a  considerable  elevation  so  as  to 
secure  perfect  drainage.  The  southern  slope  of  this  long 
ridge  ends  at  the  road  which  leads  to  Chunderi ;  on  the 
opposite  side  of  this  road  is  a  tank  of  water  formed  by 
damming  up  the  river  at  the  Bund,  which  is  at  the  western 
extremity  of  the  tank.  Though  this  tank  may  be  requisite 
for  the  purpose  of  watering  the  cattle,  in  other  respects  I 
consider  it  objectionable,  as  it  is  almost  totally  dried  up  in 
the  latter  part  of  the  hot  season,  and  must  be  a  source  of 
marsh  poison. 

The  temporary  sheds  and  pukka  barracks  are  un- 
fortunately situated,  as  the  ground  they  occupy  is  low,  and 
in  the  S.W.  monsoon  almost  afloat.  When  their  site  was 
being  determined  upon,  I  explained  to  the  committee  this 
objection  to  the  site,  and  proposed  another,  but  my  objec- 
tion was  overruled,  and  it  was  determined  to  fix  upon  this 
situation  as  the  ground  could  easily  be  drained,  and  because 
moreover  in  this  position  they  would  be  commanded  by 
the  fort. 

West  of  the  sheds  is  the  Grand  Trunk  Road  running 
north  and  south,  to  the  west  of  this  road  stands  the  village 
of  Goonah,  an  assemblage  of  wretched  squalid  huts,  occupy- 
ing either  side  of  one  long  street ;  beyond  the  village,  and 
occupying  higher  ground,  are  the  ruins  of  the  old  Mahratta 
cantonment. 

Beyond  these  various  buildings  on  every  side  is  the 
jungle,  with  abundance  of  grass  and  a  scanty  brushwood  in 
places. 

Climate, 

The  rains  in  this  part  of  Malwah  are  not  very  copious, 
the  lack  of  meteorological  instruments  precludes  me  from 
stating  what  the  average  fall  exactly  is,  but  I  should  esti- 
mate it  at  25  to  30  inches. 

During  this  prevalence  the  surrounding  country  is  very 
much  cut  up,  the  black  soil  being  churned  into  a  thick 
tenacious  mud,  which  presents  an  almost  insuperable  bar 
to  wheel  carriages  for  the  time.  At  this  time  the  atmosphere 
is  not  oppressive  nor  enervating,  and  the  sick  list  is  not 
materially  swelled,  excepting  under  circumstances  where 
prolonged  exposure  has  been  inevitable. 

I  may  mention  that  in  1858,  from  September  11th  to 
December  3rd,  the  regiment  to  which  I  was  attached  formed 
part  of  the  field  force  under  Major-General  Michel,  and 
moved  in  a  line  of  country  which  may  be  defined  as  in- 
cluded in  an  irregular  quadrangle,  whose  sides  were,  1st,  the 
Trunk  Road  from  Sarungpoor  to  Goonah  ;  2nd,  a  line  drawn 
from  Sarungpoor  through  Bhilsa  to  the  neighbourhood 
of  Saugor ;  3rd,  from  Saugor  to  Thiree ;  4th,  from  Thiree 
through  Chunderi  to  Goonah ;  these  limits  will  roughly  map 
the  outlines  of  the  country  in  which  the  force  acted  during 
the  latter  and  heavier  part  of  the  rains.  The  climate  of  these 
parts  on  the  average  was  a  fair  representative  of  that  ex- 
perienced at  Goonah,  and  during  the  hard  and  harassing 
duties  of  the  force,  the  health  of  the  troops,  European  and 
native,  was  excellent. 

I  cannot  imagine  a  more  rude  test  of  the  effects  of  climate 
on  troops  actively  employed  during  the  rains  than  this  well- 
known  pursuit  of  Tantia  Topee,  and  the  sick  list  through- 
out was  astonishingly  small. 

I  speak  of  the  climate  of  this  quadrangle  being  analogous 
to  that  of  Goonah,  but  here  I  do  very  scant  justice  to  the 
latter  place;  it  enjoys  advantages  which  most  of  the  points 
within  this  space  are  strangers  to.  To  these  I  shall  pre- 
sently allude. 

During  the  hot  season  the  heat  is  never  extreme  at 
Goonah  ;  the  hot  winds  are  unfrequent,  and  bring  with  them 
little  of  the  dust  that  is  so  distressing  an  accompaniment  of 
them  in  other  parts.  The  nights  and  early  mornings  are 
always  agreeable  and  refreshing. 

In  the  cold  season  the  climate  is  unexceptionable,  there 
is  a  dry  keen  invigorating  freshness  in  the  air  that  I  never 
experienced  elsewhere  in  India,  and  at  such  times  the 
hospitals  are  nearly  empty. 

I  have  an  experience  of  Goonah  dating  from  February  7th 
1858  to  July  of  1859 ;  during  this  time  many  detach- 
ments of  European  troops  have  passed  through  Goonah, 
staying  there  different  periods  of  time,  and  latterly  Euro- 
peans have  been  permanently  cantoned  in  it. 

I  have  no  statistics  at  hand  to  found  an  analysis  of  the 
ratio  of  sickness  upon,  and  can  only  speak  in  general  terms 


of  such.  The  first  brigade  of  the  Central  India  field  force, 
Brigadier  Smith's  detachments  of  the  Rajputana  field  force, 
Colonel  Robertson's  and  Major  Chetwode's  columns,  with 
other  bodies  of  men,  European  and  native,  have  sojourned 
at  Goonah  during  this  period,  and  have  invariably  enjoyed 
excellent  health  the  while. 

After  the  surprise  and  defeat  of  Feroze  Shah,  at  Runnod, 
by  Sir  Robert  Napier,  I  was  directed  to  form  an  European 
hospital  at  Goonah,  where  I  treated  his  sick  and  wounded, 
with  those  of  Colonel  Somerset's  and  Colonel  Rich's  columns, 
besides  accommodating  the  sick  of  the  details  of  Royal 
Engineers,  and  Hill's  86th  regiment  stationed  at  Goonah. 

From  the  formation  of  this  depot  for  the  sick,  to  the 
breaking  up  of  the  same,  embracing  a  period  of  six  or  seven 
weeks,  only  one  European  died  in  hospital,  of  the  sequeke 
of  remittent  fever,  contracted  in  the  jungles  about  Chuppra 
when  with  the  cavalry  brigade.  The  sick  and  wounded 
made  good  and  rapid  recoveries,  and  the  Goonah  climate 
was  mainly  instrumental  in  enabling  me  to  break  up  the 
depot  in  February  of  1859. 

During  the  18  months  I  spent  there  I  had  a  great  number 
of  sick  and  wounded  European  officers  under  my  care,  from 
Chunderi,  Jhansi,  Gwalior,  Seronfe,  and  elsewhere;  at  this 
time  Goonah  was  generally  regarded  as  a  sanitarium,  and 
the  results  of  the  stay  of  these  officers  was  invariably  bene- 
ficial. Most  of  them  recovered  perfectly  and  rejoined  their 
corps  and  departments,  whilst  those  whose  constitutions 
had  received  too  rude  a  shock  to  admit  of  their  restoration  to 
perfect  health  in  the  tropics,  were  sufficiently  invigorated  to 
allow  of  their  safe  removal  to  the  coast  for  embarkation 
to  Europe. 

Since  J anuary  of  this  year  European  troops  have  been 
permanently  quartered  at  Goonah,  and  the  small  amount  of 
sickness  amongst  them  was  very  frequently  the  subject  of 
remark  from  the  officers  attached  to  the  various  details. 
The  Europeans  were  mostly  under  the  charge  of  Assistant- 
surgeon  Leach,  of  Her  Majesty's  71st  Highlanders,  who 
would  be  able  to  furnish  returns  showing  accurately  the 
ratio  of  sick  to  strength,  if  ajjplied  to. 

Prevailing  Diseases. 

I  have  at  times  remarked  amongst  the  poor  and  squalid 
population  of  Goonah,  who  have  sought  medical  aid  at  my 
hands,  traces  more  or  less  of  splenic  enlargement ;  but  this  is 
greatly  attributable  to  their  poverty  and  squalor,  and  the 
lack  of  the  proper  remedies  when  assailed  by  marsh  fever ; 
the  place  has  not  the  reputation  of  being  a  "  feverish  "  one, 
and  the  prevalence  of  affections  of  the  intermittent  type 
amongst  the  men  of  my  regiment  was  in  no  way  commen- 
surate with  what  I  should  have  anticipated,  had  I  founded 
my  expectations  on  the  condition  of  the  village  class. 

On  our  first  arrival  several  of  the  irregulars  suffered  from 
fever,  whose  predominant  type  was  a  proclivity  to  pulmonary 
congestion  and  jaundice ;  all  of  these  recovered  and  the 
variety  disappeared,  and  has  not  yet  been  since  remarked,  I 
believe. 

The  place  has  an  infamous  notoriety  for  the  extensive 
prevalence  of  syphilitic  disease,  and  from  some  of  our  men 
who  had  been  stationed  here  in  previous  years,  whilst  serv- 
ing with  the  Gwalior  contingent  cavalry,  I  learned  that  this 
had  long  been  the  case.  At  one  time  this  accident  was  so 
fertile  a  source  of  disease,  amongst  both  European  and 
native  troops  at  Goonah,  as  to  elicit  inquiries  from  the 
brigadier-general  commanding,  as  to  its  possible  diminution 
by  a  system  of  medical  police. 

To  this  end,  I  furnished  a  scheme  to  Colonel  Hope,  then 
commanding  the  station,  but  it  was  not  acted  upon.  I 
believe  that  a  plan  might  very  easily  be  devised  that  would 
rid  the  station  of  this  pest. 

During  this  last  year  a  vast  number  of  the  European  and 
native  troops  who  served  in  the  many  "raids  "  into  the 
Seronfe  jungles  were  affected  by  guinea  worm,  which  they 
carried  with  them  over  the  country  to  various  stations.  I 
never  yet  met  with  a  case  of  this  kind  where  the  least  sus- 
picion could  be  entertained  of  the  parasiting  originating  in 
Goonah. 

Dysentery  is  rare  at  Goonah,  and  I  cannot  remember  a 
single  fatal  case  occurring  to  either  European  or  native 
under  my  care  there. 

Amongst  the  native  details  it  existed  in  a  very  mild  form, 
and  was  readily  subdued. 

The  only  case  of  cholera  I  have  seen  in  Mahoah  was  that 
of  a  "  Dhoby,"  a  servant  attached  to  an  officer  of  my  corps ; 
whilst  on  our  return  to  Goonah,  from  Hosungabad  by 
Seronfe,  he  was  seized,  at  Aron,  with  symptoms  of  spas- 
modic cholera,  and  died  half  way  between  that  place  and 
Goona. 

I  have  some  recollection  of  having  heard  of  a  case  or  cases 
of  cholera  occurring  between  Sigori  and  Goonah,  I  think  in 
the  25th  Bombay  Native  Infantry,  whilst  on  the  march 
from  Gwalior  to  Poona. 
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MINUTES  OP  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir  It.  Martin,  Fewer  cases  of  rheumatism  and  its  allied  affections  were 
C.B-,  F.R.S.    admitted  into  my  hospital  at  Goonah  than  into  any  other 

  hospital  I  have  ever  had  charge  of  in  India  during  my  five 

25  Nov.  1859.    years  service. 

 During  eighteen  months  at  Goonah  we  had  only  one 

death  in  the  regiment.  This  case  was  that  of  a  Sikh  who 
died  at  Goonah,  I  think  of  remittent  fever,  whilst  I  was 
away  on  field  service  with  Colonel  Rich's  column. 

This  case,  and  that  of  the  European  to  which  I  previously 
alluded,  were  the  only  fatal  casualties  I  can  recall  to  memory 
in  18  months  experience;  and  I  may  mention  that  I  have 
sometimes  seen  80  and  90  patients  in  a  day  whilst  at  Goonah. 

I  do  not  know  of  any  circumstance  existing  at  Goonah 
that  should  he  prolific  of  disease,  excepting  the  presence  of 
the  tank  I  have  spoken  of.  That  abolished,  I  do  not 
think  any  place  could  be  more  favourably  situated  or 
circumstanced. 

The  country  surrounding  Goonah  is  undulating,  and 
presents  a  constant  succession  of  great  prairies  of  grass  of 
an  excellent  quality  for  forage.  The  supply  of  this  would 
he  practically  inexhaustible,  I  believe,  and  would  furnish 
food  in  abundance  for  cavalry  and  horse  artillery  for  many 
years  to  come. 

Should  it  be  decided  on  to  mass  together  any  considerable 
force  of  mounted  men,  I  cannot  picture  a  more  advantageous 
site  for  them  than  Goonah,  where  every  favouring  circum- 
stance will  be  found  existing.  The  inexpediency  of  brigading 
European  troops  at  either  Gwalior  or  Jhansi  will  be  apparent 
to  all  who  have  experience  of  these  two  places ;  whilst 
Goonah  is  sufficiently  near  to  either  to  act  as  a  menace,  and 
in  it  the  troops  will  have  all  the  advantages  of  climate,  &c, 
that  the  place  enjoys. 

Wheat  is  grown  in  great  quantities  about  Goonah,  and 
furnishes  flour  of  unexceptionable  quality.  Hulthi  and 
chenna  are  abundant,  and  at  present  moderately  cheap. 
When  the  Gwalior  Contingent  detachment  occupied  Goonah, 
I  believe  sixty  seers  were  ordinarily  sold  for  the  Company's 
rupee. 

I  think  that  Goonah  is  exceedingly  well  adapted  for  a 
breeding  establishment,  should  it  ever  be  deemed  necessary 
to  form  a  stud  farm  for  the  supply  of  horses  to  Malwah, 
Rajpootana,  &c. 

Site  for  a  Cantonment. 

I  have  previously  spoken  of  the  present  locality  of  the 
European  barracks,  and  the  reasons  for  selecting  the  site 
in  question.  I  will  now  point  out  the  site  I  recommended 
at  the  time,  and  which  is  unquestionably  the  best  position 
for  the  cantoning  of  troops  on  the  spot. 

It  is  an  extensive  high  and  dry  ridge  of  latento,  to  the 
west  of  the  Gwalior  and  Indore  road,  and  north  of  the  old 
Mahratta  cantonment.  It  has  a  good  slope  to  the  eastward, 
where  it  is  bounded  by  the  stream,  and  is  sufficiently  exten- 
sive for  all  practical  purposes. 

It  has  been  occupied  at  different  times  by  various  camps, 
once  by  Sir  Robert  Napier's  force ;  and  it  is  the  proper  and 
the  only  unexceptionable  site  in  the  immediate  vicinity  for 
a  camp  or  cantonment. 

Next  to  this  locality,  I  should  place  the  fine  ridge  on 
which  Mayne's  horse  were  being  hutted  when  I  left.  Here, 
and  on  the  site  I  have  just  described,  a  large  cavalry  camp 
might  most  advantageously  be  distributed,  and  there  is 
plenty  of  water  close  to  both. 

All  these  localities  are  well  known,  and  minute  measure- 
ments, &c,  of  them  might  be  obtained  by  reference  to  the 
authorities  on  the  spot. 

Water. 

It  is  only  necessary  to  bore  to  a  very  moderate  depth  in 
the  latento  to  ensure  any  particular  locality  with  an  unfail- 
ing supply  of  most  excellent  water.  There  are  already  wells 
in  all  directions  ;  they  never  require  repairs,  for  the  latento 
wall  hardens  on  exposure  to  the  air  almost  to  the  consis- 
tence of  granite.  This  abundance  of  good  water  at  Goonah 
is  (mite  a  notorious  fact  in  the  neighbourhood. 

I  will  append  a  few  remarks  on  an  adjoining  station 
called 

Sipree. 

This  is  distant  about  60  miles  north-east  of  Goonah,  and 
was  formerly  a  station  for  the  Gwalior  Contingent.  Here 
were  stationed  at  one  time  a  regiment  of  native  cavalry,  a 
battalion  of  native  infantry,  and  a  battery  of  gholundauze. 
It  is  a  beautiful  place,  and  is  exceedingly  healthy,  resting, 
like  Goonah,  on  the  latento  formation.  There  is  a  well 
supplied  bazaar  here,  and  a  very  fair  building  stone  (sand- 
stone) is  found  in  the  neighbourhood. 

There  are  a  series  of  small  hills  in  the  cantonment,  where 
formerly  stood  the  houses  of  the  European  officers;  and 
just  without  the  cantonment  is  a  noble  site  for  a  camp  or 
barracks. 


There  were  at  Sipree,  last  August,  a  detail  of  Royal 
Artillery,  200  of  the  3rd  Bengal  European  Infantry,  300  of 
Meade's  horse,  and  200  of  the  9th  Bombay  Native  Infantry. 

Additional  particulars  relative  to  this  station  may  be 
learned  from  Major  Meade,  commanding  there,  and  Dr. 
Dalzell,  the  medical  officer  in  charge  of  the  troops  there. 

Grass  and  water  abound  here  as  at  Goonah ;  and  were  one 
place  chosen  as  the  station  for  cavalry  and  horse  artillery, 
the  other  would  serve  as  the  locale  for  infantry,  who  would 
thus  be  very  nigh  to  both  Jhansi  and  Gwalior,  and  obviate 
the  very  undesirable  necessity  for  quartering  European 
soldiery  at  these  two  unhealthy  and  trying  situations. 

Henry  C.  Brodrich,  M.D., 
Assistant-Surgeon,  Madras  establishment,  in 
medical  charge  Mayne's  horse, 

Macclesfield,  Dec.  14,  1859. 
To  Sir  J.  R.  Martin, 
&c.  &c. 


No.  10. 

Notes   on  Military  Hygiene,   by  W.  I.  Van 
Someren,  Madras  Army. 

The  augmentation  of  the  company's  European  force  in 
this  presidency  is  now  more  than  a  mere  rumour,  and  the 
site  of  barracks  for  a  cavalry  corps  an  agitated  question. 

At  present,  also,  an  extensive  relief  of  regiments  is  taking 
place,  and  already  have  the  marching  orders  proved  to  many 
individuals  but  the  signal  of  death.  As  usual,  cholera  dogs 
the  footsteps  of  every  moving  corps,  and  Dr.  Campbell,  with 
the  7th  N.  I.,  and  Mr.  Grant,  of  the  11th  N.I.,  have  fallen 
victims  to  the  scourge  with  hundreds  of  natives,  men,  women, 
and  children. 

This  then  appears  a  favourable  opportunity  to  call  the 
attention  of  the  ruling  powers  to  the  subject  of  military 
hygiene — a  subject  whose  very  name  signifies  its  importance, 
but  how  much  is  this  importance  magnified  by  the  fact,  that 
to  ignorance  or  neglect  of  certain  means  for  the  preservation 
of  health,  many  thousands  of  valuable  lives  have  been  from 
time  to  time  sacrificed,  an  unholy  holocaust.  Our  experi- 
ence in  all  the  three  presidencies  verifies  this  assertion.  In 
Barrackpore,  Dacca,  and  Cawnpore, — in  Secunderabad, 
Bellary,  and  Velio  re, — in  Colaba,  Hyderabad,  and  Kurra- 
chee,  epidemic  cholera,  fever,  and  dysentery  have  decimated 
our  regiments.  The  specific  poison,  constituting  the  poten- 
tial cause  of  each  of  these  malignant  diseases,  has  found  our 
assemblages  of  troops  in  the  state  best  prepared  for  its  ope- 
ration, and  the  evil  seed,  thus  sown  in  a  favourable  soil,  has 
germinated,  sprung  up,  and  brought  forth  bitter  fruits,  a 
hundred-fold.  Whatever  may  be  the  origin  and  nature  of 
these  different  poisons,  we  become  aware  of  their  pervading 
existence  in  any  locality  only  by  their  dire  effects,  and  are 
equally  powerless  to  dissipate  them  and  to  annihilate  the 
sources  whence  they  spring.  But  we  may,  notwithstanding, 
"  from  this  nettle  danger  pluck  the  flower  safety."  By  im- 
proving the  sanitary  condition  of  our  troops,  both  in 
quarters  and  on  the  line  of  march,  we  have  it  in  our 
power  to  mitigate  greatly  the  severity  of  epidemic  visita- 
tions, perhaps  even  to  prevent  their  occurrence.  The  seeds 
of  disease  will  not  sprout  in  an  unpropitious  soil,  the  leaven 
of  disease  will  lie  harmless  in  the  largest  mass  of  matter 
incapable  of  fermentation. 

I  need  scarcely  mention  that  this  important  subject,  the 
prevention  of  disease,  was  one  all  but  unheeded  and  un- 
known, even  at  home,  twenty  years  ago.  Within  this  period, 
however,  it  has  excited  a  large  amount  of  attention  and 
inquiry,  not  only  in  England,  but  over  all  Europe  and  the 
United  States,  and  sanitary  reform  has  become  the  burden 
of  several  legislative  enactments.  In  the  course  of  their 
hygienic  investigations,  medical  men  have  accumulated  a 
large  number  of  useful  facts  and  established  general  princi- 
ples of  the  highest  practical  import,  but  these  are  stored  in 
medical  works,  sealed  books  to  the  public  at  large.  With 
the  object  of  rendering  some  of  this  information  better 
known  and  thus  seconding  the  efforts  of  a  part  of  my  pro- 
fession to  extend  to  the  Madras  army  the  sanitary  improve- 
ments of  England,  I  now  address  you.*  By  this  means  I 
also  hope  to  awaken  an  interest  in  the  subject  in  the  minds 
of  our  public  functionaries.  The  army  in  general  hails 
with  pleasure  the  advent  of  an  able  commander-in-chief,  the 
medical  service  in  particular  blends  with  its  pleasure  the 
fervent  hope  that  through  his  intervention  the  hygienic  con- 
dition of  the  soldier  may  be  advanced,  and  our  assemblages 
of  troops  become  less  obnoxious,  both  in  cantonment  and 
in  camp,  to  the  invasion  of  cholera  and  cognate  maladies. 

Montesquieu  has  said  that  "  un  fait,  qui  n'emporte  pas 
"  une  ide'e,  duquel  on  ne  peut  s'elever  pour  voir  plus  loin,  est 


*  This  memoir  was  originally  addressed  to  a  local  press. 
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"  un  caillou  qui  ne  vaut  pas  la  peine  d'etre  ramasse,  et  qu'il 
"  faut,  au  contraire,  repousser  du  pied  pour  en  debarrasser  la 
"  route."  Just  such  a  suggestive  idea  as  the  French 
philosopher  contemplates  by  contrast  in  this  passage  has 
been  derived  from  late  observations  of  epidemics.  Accord- 
ing to  an  authority,  "  we  have  a  strong  presumption  that 
"  the  cause  of  the  invasion  of  epidemic  diseases  in  each  indi- 
"  vidual  case  may  be  expressed  by  this  simple  formula, — a 
"  certain  general  condition  of  the  human  body,  plus  the 
"  specific  poison  of  the  particular  disease.  When  these  two 
"  antecedents  are  concurrently  present,  the  disease  is  in- 
"  variably  produced ;  when  either  of  them  is  wanting,  the 
"  disease  cannot  be  developed."  It  is  this  general,  condition 
of  the  human  body  which  constitutes  the  predisposition  to  the 
disease,  and  results  itself  from  the  ojjeration  of  what  have 
been  designated  predisposing  causes.  Such  are  imperfect 
ventilation,  offensive  effluvia,  impure  water,  and  some  others, 
with  all  of  which  we  are  only  too  familiar,  although  their 
removal  is  quite  within  our  power.  But  an  interesting 
question  here  presents  itself — in  what  does  that  condition  of 
the  system  consist,  which  is  essential  to  the  operation  of  the 
morbid  poisons  ?  To  answer  this  intelligibly  I  must  pre- 
mise, that  decomposing  compounds  are  always  present  in 
our  blood  in  minute  proportion,  minute  because  they  are 
scarcely  introduced  in  their  natural  amount  into  the  circula- 
tion before  they  are  ejected  from  the  system  by  the  skin, 
lungs,  bowels,  and  kidneys.  The  eliminating  power  of  these 
organs,  however,  is  not  unlimited,  and  although  they  form 
ample  outlets  for  the  quantity  of  effete  matter  generated  by, 
or  introduced  into,  the  body  placed  in  healthy  conditions, 
they  are  inadequate  to  their  removal  in  a  body  placed  in  cer- 
tain conditions  adverse  to  health.  An  excess  of  organic 
compounds  in  progressive  decomposition  then  taints  the 
circulating  fluid — "  the  life  of  all  the  blood  is  touched  cor- 
ruptibly," and  needs  but  the  specific  poison  of  a  grave 
disease  to  develope  a  general  dangerous  disorder.  There  is 
much  to  favour  the  belief  that  a  sweet  infusion  of  malt  is 
not  more  peculiarly  susceptible  of  being  changed  by  the 
action  of  a  ferment  than  is  blood  thus  contaminated  of  being 
altered  by  the  leaven  of  disease.  It  is  this  striking  analogy, 
if  not  perfect  identity,  in  the  modus  operandi  of  an  ordinary 
ferment  and  that  of  the  potential  cause  of  many  maladies, 
which  has  led  to  their  inclusion  in  the  Registrar-General's 
returns  at  home  under  the  denomination  of  Zymotic — a  con- 
venient term  which  has  been  generally  adopted,  and  is  used 
to  imply  that  the  specific  poisons  of  these  diseases  act  on  the 
blood  in  the  manner  of  ferments.  The  "  certain  general  con- 
"  dition  of  the  human  body,"  then,  which  prepares  it  for  the 
pernicious  operation  of  Zymotic  poisons,  is  an  undue  accumu- 
lation in  the  blood  of  degenerating  matter,  and  such  an 
accumulation  all  the  recognized  predisposing  causes  of 
zymotic  disease  are  calculated  to  produce  

I  have  lately  been  on  the  track  of  a  marching  regiment 
that  suffered  severely  from  cholera  en  route.  The  scourge 
did  not  appear  in  camp  till  about  half  a  long  journey  had 
been  accomplished,  and  then  continued  to  strike  down  its 
victims  daily  till  the  corps  was  comfortably  settled  in  quar- 
ters. In  none  of  the  towns  or  hamlets  along  the  line  of 
march  did  the  pestilence  gain  a  hold,  nor  was  it  introduced 
into  the  cantonment  of  whose  garrison  the  regiment  now 
forms  a  part.  Are  we  to  suppose  that  the  choleraic  influence 
was  limited  to  the  camp,  and  accompanied  it  because  for- 
tuitously the  route  of  the  cholera  was  that  of  the  corps  ? 
The  subsidence  of  the  disease  simultaneously  with  the 
housing  of  the  wearied  sepoys,  however,  opposes  so  vague 
and  fanciful  a  conjecture,  and  points  rather  to  the  operation 
of  certain  causes  rendering  this  assemblage  of  men  pecu- 
liarly liable  to  an  epidemic  visitation ;  among  these  causes 
fatigue  and  insufficient  nourishment  doubtless  held  a  pro- 
minent place.  *  *  *  * 

All  these  predisposing  causes  determine  in  the  blood  an 
excess  of  decomposing  matters — the  general  condition  of 
the  body  which  is  one  of  the  factors  in  the  formula  already 
given — in  one  of  three  ways  : — 

1.  By  introducing  into  the  system  degenerating  elements 
ah  extra.  In  this  manner  it  is  that  putrescent  food,  water 
polluted  by  fat  id  matter,  and  air  loaded  with  noxious  effluvia, 
contaminate  the  blood. 

2.  By  the  excessive  production  of  decomposing  matters 
in  the  body  itself — the  modus  operandi  of  fatigue,  severe 
injuries,  &c. 

3.  By  impeding  the  elimination  of  elements  tending  to 
putrescence — under  which  head  are  ranged  an  insufficient 
supply  of  air,  a  high  external  temperature,  and  imbibition  of 
alcohol. 

There  is,  however,  one  predisponent  that  cannot  be  in- 
cluded under  any  of  the  above  categories — I  allude  to 
starvation. 

Of  all  the  causes  just  enumerated,  I  have  only  to  do  with 
such  as  are  shown  by  experience  to  operate  in  rendering  our 


troops,  European  and  native,  liable  to  epidemic  visitations  Sir  R.  Martin, 
— they  are  C.B.,  F.R.S. 

1.  Insufficient  air.   

2.  Impure  air.  25  Nov.  1859. 

3.  Fatigue.   ~™ 

4.  Intemperance. 

5.  Insufficiency  of  food, — a  predisposing  cause  chiefly 
among  native  troops,  and  among  these  principally  on  the 
line  of  march.  This  may  appear  at  first  view  a  matter  of 
personal  and  not  public  hygiene — one  which  the  individual 
and  not  the  State  should  correct — but  it  is  one  so  fre- 
quently operative,  and  so  fertile  of  the  worst  effects,  that  I 
cannot  but  include  it  among  those  of  which  it  is  the  duty 
of  Government  to  take  cognizance  and  devise  means  for  its 
removal. 

First. — It  would  be  superfluous  to  argue  about  the  para- 
mount necessity  of  fresh  air  to  all  and  every  one.    The  fact 
that  the  same  air  cannot  pass  repeatedly  through  the  lungs 
without  becoming  perfectly  unequal  to  the  purification  of 
the  blood  has  been  proved  over  and  over  again,  and  by  no 
case  more  startlingly  than  that  of  the  notorious  Black  Hole 
in  Calcutta.    Connected  with  this  case,  however,  there  is 
a  significant  circumstance  which  has  been  but  partially 
noticed,  and  it  is  this, — that  many  of  the  23  who  escaped 
suffocation  on  that  fearful  night  were  subsequently  cut  off 
by  "  putrid  fever  " — their  incarceration  proved  equally  fatal 
to  them  but  in  a  different  way — though  not  suffocated,  their 
blood  was  so  tainted  by  the  inhalation  of  an  atmosphere 
inadequate  to  the  depurating  process  of  respiration,  as  to 
render  them  an  easy  prey  to  a  zymotic  disease.    When  the 
supply  of  air  is  insufficient,  then  the  lungs  cannot  eliminate 
the  decomposing  matters  which  they  are  intended  to  remove, 
and  these  remain  to  circulate  in  excess  in  the  blood.  But 
not  only  by  obstructing  the  excretion  of  effete  matters  does 
the  cause  under  review  produce  a  dangerous  accumulation 
thereof,  for  imperfect  ventilation  and  overcrowding  confine 
the  putrescent  effluvia  that  are  constantly  exhaled  as  such 
from  the  lungs  and  skin,  and  the  deleterious  operation  of 
an  impure  air  is  superadded  to  that  of  its  insufficient 
supply.    Who  has  not  observed  how  offensive  to  the  smell 
the  atmosphere  becomes  in  a  room  where  many  persons 
have  been  confined  for  some  time  ?   and  equally  offensive 
is  the  odour  of  garments  that  have  been  too  long  worn, — 
Collard  de  Martigny  detected  in  the  fluid  exhaled  from  the 
lungs  as  much  as  three  parts  in  1,000  of  organic  matter, 
which  soon  became  putrid  when  kept  in  a  closed  vessel  and 
exposed  to  an  elevated  temperature,  and  matter  very  similar 
is  also  given  off  from  the  skin.    Air  thus  vitiated  becomes 
a  source  of  supply  of  putrescent  matters  to  the  system 
which  receives  them  through  the  lungs,  and  "  thus  imper- 
"  feet  ventilation  becomes  the  means,  not  only  of  preventing 
"  the  due  elimination  of  decomposing  matter  from  the 
"  body,  but  actually  of  re-introducing  its  poisonous  pro- 
"  ducts  into  the  blood,  by  the  very  process  which  was 
"  designed  for  the  purification  of  the  vital  fluid."  The 
cases  of  Taunton  workhouse,  Tooting,  and  Millbank  prison, 
tell  a  fearful  tale  of  the  liability  to  cholera-invasion  pro- 
duced by  a  scanty  supply  of  air,  but  we  need  not  travel 
so  far  for  evidence  of  this.     Alluding  to   one  of  the 
regiments   (the    Rifles)  in   Kurrachee,  assistant-surgeon 
Thorn  in  his  report  of  the  frightful  outbreak  of  cholera, 
in  that  station  in  1846*,  states — "  I  feel  persuaded  that 
"  this  corps  would  have  had  very  little  sickness,  had 
"  they  been  less  crowded  in  barracks  and  their  rooms 
"  ventilated  by  better  arrangements,  such  as  a  medical 
"  board  recommended  at  the  moment  the  disease  was 
"  breaking  out."    The  Rifles  lost  76'5  per  1,000  men 
during  the  epidemic,  and  no  wonder !  "  The  barracks  were 
"  built  in  rows,  the  canteen,  schoolroom,  and  other  high 
"  buildings,  were  in  front  of  all,  and  nearest  the  sea ;  then 
"  the  rooms  for  each  company  were  ranged  behind  them ; 
"  by  this  arrangement,  the  sea  breeze  was  totally  arrested 
"  by  the  first  line,  or  if  it  travelled  interruptedly  and  in 
"  languid  puffs  to  the  second,  it  never  reached  the  third. 
"  Ventilation  in  the  barrack-rooms  was  not  apparently 
"  conducted  on  sound  principles,  and  the  soldiers  were 
"  accustomed  at  the  time  of  the  attack  to  close  both  the 
"  doors  and  windows  at  nights." 

To  come  nearer  still,  what  was  our  experience  till  very 
lately  of  Bellary  as  a  station  for  European  troops  ?  For  30 
years  it  was  the  grave  of  nearly  every  regiment  quartered  in 
its  barracks.  Cholera  was  scarcely  ever  absent  during  that 
time,  and  this  despite  the  fact  that  the  pestilence  was 
scarcely  known  two  or  three  miles  off.  In  the  year  18311 
alone,  during  one  of  the  most  violent  visitations  of  the  dis- 
ease, the  39th  regiment  lost  90  men  out  of  735  in  five 
months,  or  122-i  per  1,000.  The  accommodation  in  the  fort 
was  scanty  to  a  degree,  but  this  did  not  deter  the  authorities 
from  occasionally  introducing  into  the  barracks  inarching 
troops  in  addition  to  the  regular  garrison,  and  every  such 
accession  of  inmates  swelled  the  number  of  casualties;  Dr. 
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McGregor  then  said  "if  the  remediable  causes  of  disease 
"  were  removed,  Bellary  might  become  one  of  the  most 
"  favourable  stations  for  the  health  of  H.M.'s  troops." 
The  contingency  alluded  to  by  this  officer  has  occurred; 
these  barracks  have  been  rebuilt  on  a  better  principle ;  Bel- 
lary is  not  now  as  notorious  for  cholera,  and  its  average  of 
mortality  has  been  much  reduced. 

It  has  been  justly  averred  of  our  Indian  military  stations, 
"  that  whenever  they  are  distinguished  by  an  unusually 
"  high  rate  of  mortality  through  a  long  series  of  years,  and 
"  this  excess  is  not  attributable  to  any  local  causes  of  en- 
"  demic  disease,  it  is  occasioned  by  an  insufficient  supply 
"  of  air."  Secunderabad  affords  a  striking  example  of 
this.  The  members  of  our  medical  service  who  were  there 
with  H.M.'s  55th,  retain  most  painful  recollections  of  the 
sufferings  of  that  regiment,  and  every  corps  that  has  been 
quartered  in  the  station  can  bear  testimony  to  the  neglect 
of  many  essential  sanitary  precautions.  For  the  15  years 
preceding  1846,  the  ratio  of  deaths  per  1000  men  was  75 
annually,  which  was  nearly  double  that  of  the  whole  presi- 
dency, and  more  than  double  the  average  of  all  the  other 
stations.  The  following  quotation  appeared  not  long  ago 
in  an  English  journal :  "  The  regiments  of  the  line  quartered 
"  in  Secunderabad  have  been  always  crowded  in  barracks 
"-  quite  insufficient  for  their  accommodation,  one-third  of 
"  the  men  having  been  obliged  to  sleep  in  the  verandahs, 
"  and  the  remainder  getting  by  no  means  a  due  allowance 
"  of  fresh  air,  whilst  on  the  other  hand  the  officers  of  these 
"  very  regiments,  who  are  better  accommodated,  and  the 
"  detachment  of  artillery  quartered  in  more  roomy  barracks 
"  at  no  great  distance,  have  never  participated  in  this  tm- 
"  usual  mortality,  thereby  clearly  showing  the  absence  of 
"  any  special  causes  of  disease  at  this  station  which  might 
"  not  easily  be  removed."  In  this  cantonment  also  it  is 
encouraging  to  chronicle  improvement.  Measures  for  the 
preservation  of  the  soldier's  health  in  barracks  have  been 
lately  carried  out  with  the  best  results,  and  they  promise  to 
be  but  the  earnest  of  others  as  much  needed.  Especially 
would  I  solicit  attention  to  the  condition  of  the  Parcherry, 
with  its  houses  overcrowded,  low,  and  imperfectly  venti- 
lated, its  streets  too  narrow,  and  its  odours  pestilential. 

If  the  barracks  in  Bellary  and  Secunderabad  were  objec- 
tionable, the  buildings  appropriated  to  regiments,  when  by 
misfortune  stationed  in  Vellore,  are  much  more  so.  They 
cannot  be  called  barracks,  even  by  a  figure  of  speech ;  to 
term  them  good  stables  were  a  misnomer.  Their  insalubrity 
is  notorious,  and  the  orders  that  send  a  corps  thither  may 
he  construed  into  the  death-warrant  of  each  tenth  man  in 
its  ranks.  Culpable  indeed  would  be  the  Government  that 
thus  wittingly  consigns  a  body  of  men  to  decimation ! 

It  is  time,  however,  to  indicate  what  amount  of  space 
each  individual  requires  for  healthy  respiration.  The  expe- 
rience of  many  of  the  most  competent  observers  has  deter- 
mined 800  cubic  feet  as  the  minimum  compatible  with 
safety  in  a  cold  climate  like  that  of  England,  and  in  the 
prisons  at  home  1,000  cubic  feet  are  allotted  to  each  inmate. 
Less  than  the  latter  quantity  ought  not  to  be  permitted  in 
India,  and  more  is  highly  expedient,  inasmuch  as  the  high 
external  temperature  of  these  intertropical  climates,  by  rare- 
fying the  atmosphere,  and  affording  in  the  same  volume  of 
air  less  oxygen  for  the  aeration  of  the  blood,  becomes  itself 
a  means  of  favouring  an  accumulation  of  putrescent  matters 
in  the  vital  fluid.  In  the  construction  of  Indian  barracks, 
then,  it  may  be  laid  down  that  1,200  cubic  feet  of  air  should 
be  apportioned  to  each  man ;  but  even  this  liberal,  though 
not  excessive,  allowance,  must  not  be  unassociated  with  the 
most  efficient  ventilation.  As  many  as  2,000  cubic  feet  of 
air  in  a  hermetically  closed  chamber,  would  soon  become 
inadequate  to  support  life,  by  the  diminished  proportion  of 
its  oxygen  and  its  excess  of  irrespirable  carbonic  acid  gas, 
exhaled  by  the  lungs.  Farther,  the  amount  named  should 
be  the  space  told  off  to  each  individual  within  the  walls  of 
each  barracks,  exclusive  of  the  verandahs.  These  are  never 
intended  as  dormitories,  and  whenever  occupied  as  such  the 
air  that  passes  through  them  into  the  chamber  they  are  de- 
signed to  cool,  becomes  vitiated  in  its  passage  and  less  fitted 
for  respiration. 

As  one  means  of  securing  perfect  ventilation  and  the 
circulation  of  a  pure  atmosphere,  too  much  care  connot  be 
exercised  in  the  selection  of  sites  for  barracks.  The  influ- 
ence of  geological  and  hydrological  conditions  on  the  pro- 
gress of  cholera,  yellow  fever,  and  all  other  zymotic  diseases 
contributes  to  render  such  precaution  necessary;  for 
M.  Fourcault  remarks,  that  "the  cities  and  villages  dis- 
"  posed  in  an  amphitheatre  have  in  general  presented  three 
"  distinct  zones :  the  inferior,  the  most  humid,  has  been 
"  the  principal  focus ;  in  the  middle,  the  epidemic  loses  a 
"  part  of  its  activity ;  in  the  superior  zone  it  is  almost  or 
"  entirely  extinguished."  It  must  ever  remain  an  objec- 
tion to  the  Secunderabad  infantry  barracks,  that  they  are 
located  at  the  very  bottom  of  a  basin,  and  their  situation 


more  urgently  demands  the  rigid  observance  of  all  other 
sanitary  precautions.  But  I  am,  perhaps,  here  met  by  a 
common  objection,  that  "if  site,  or  an  insufficient  supply 
"  of  air,  or  impure  air,  be  so  fertile  of  evil,  why  are  they 
"  not  perpetually  so?  These  are  causes  in  constant  ope- 
"  ration,  why  are  their  effects  intermittent  ?"  One  of  the 
most  talented  of  the  corps  of  engineers  has  often  cast  this 
in  the  face  of  medical  men,  who  have  taken  exception  to 
the  site  of  the  barracks  already  specified ;  but  it  is  an  ob- 
jection easily  disposed  of.  The  best  way  of  replying  to  it 
is  to  recall  attention  to  the  formula  already  given  as  ex- 
pressing the  causation  of  epidemic  disease.  It  consists  of  two 
factors,  both  of  which  must  come  into  operation  before  the 
malady  can  result ;  they  are,  a  "  certain  general  condition 
"  of  the  human  body  plus  the  specific  poison  of  the  dis- 
"  ease."  When  the  former,  produced  by  an  ill-situated, 
ill-ventilated,  noisome  barrack,  exists  alone,  disease  does 
not  appear;  let  the  specific  poison  of  epidemic  dysentery 
or  cholera  pervade  the  atmosphere,  however,  and  its  well- 
prepared  victims  are  singled  out  at  once. 

Before  leaving  the  subject  of  sites,  it  is  worth  while  to 
take  the  evidence  of  a  witness  whose  opinion  and  statements 
on  this  topic  are  worthy  of  the  highest  respect.  The  case  of 
the  Colaba  barracks  should  be  a  beacon  to  all  entrusted  with 
the  construction  of  buildings  for  a  body  of  soldiers,  and  the 
late  Sir  Charles  Napier's  description  of  them  in  his  own 
emphatic  and  characteristic  style  is  one  worth  conning : — 
"  The  Colaba  and  King's  barracks  at  Bombay  have  destroyed 
"  whole  regiments  ;  commanding  officers  dreaded  them  as 
"  pesthouses,  but  it  is  said  the  Government  has  now  been 
"  compelled  by  public  indignation  to  pull  down  or  alter 
"  those  of  Colaba.  It  is  full  time.  I  walked  through  the 
"  men's  sleeping-rooms  there  upon  planks  laid  in  water 
"  covering  the  floors  !  An  officer  who  knew  them  well  thus 
"  speaks, — '  the  Colaba  barracks,  it  would  appear,  are  des- 
"  '  tined  to  be  the  slaughter-houses  of  more  thousands  of  British 
"  '  soldiers  than  would  suffice  for  the  winning  of  fifty  battles  !' 
"  The  moment  we  landed  each  shipload  was  at  once  attacked 
"  by  cholera,  and  we  buried  ninety- seven  men  !  *  *  *  *  * 
"  came  to  see  us.  I  represented  to  him  that  disease  must 
"  ever  attack  the  troops  stationed  there,  particularly  in  the 
"  monsoon  season,  while  the  barracks  are  so  low  and  close 
"  to  that  mangrove  swamp ;  that  if  no  more  convenient  site 
"  could  be  found  on  which  to  build  new  ones,  the  present 
"  ones  should  be  raised  upon  strong  arches,  fourteen  feet 
"  from  the  ground,  and  the  rooms  above  made  high,  ven- 
"  tilated,  &c.  He  promised  to  give  all  attention,  but  it 
"  ended  in  draining  and  raising  the  roofs,  and  ventilating, 
"  which  has  indeed  improved  the  barracks,  but  the  '  evil  is 
"  still  there  !  The  men  sleep  and  live  on  the  ground  floor,'— - 
"  the  floor  walked  over  on  planks  ! 

"In  1848  I  was  Commandant  of  Bombay;  sickness  was 
"  at  Colaba  as  usual,  and  the  excellent  officer  quoted  above 
"  recommended  the  construction  of  new  barracks  on  firm 
"  ground,  with  a  sale  of  the  edifice  in  the  swamp  for  a  bond- 
"  ing  warehouse ;  the  purchase-money  would  have  repaid 
"  many  times  the  cost  of  the  new  construction.  A  com- 
"  mittee  composed  of  myself,  the  quartermaster-general,  and 
"  the  executive  engineer,  chose  a  very  suitable  site,  and 
"  estimates  were  ordered ;  but  without  result,  and  death  now 
"  continues  to  be  over-filled  at  Colaba." 

Illustrations  enough  have  been  given  of  the  pernicious 
effects  of  overcrowding  and  imperfect  ventilation  in  the 
barracks  provided  for  our  troops  in  quarters,  but  in  these 
respects  their  lot  in  tents  on  the  line  of  march  is  often  much 
worse.  In  each  of  the  tents  furnished  to  Europeans  there 
is  about  1,950  cubic  feet  of  air,  and  of  those  allowed  to 
natives  each  contains  about  911  cubic  feet.  The  number  of 
men  told  off  for  each  tent  is  25,  but  sentry  and  other  regi- 
mental duties  generally  reduce  the  figure  to  18  or  20.  I 
shall  take  the  former  and  lower  of  these  numbers  as  a  divisor 
to  calculate  the  amount  of  air  available  for  every  individual, 
and  I  find  110  feet  the  scanty  allowance  for  an  European, 
and  51  feet  for  a  native.  In  fine  weather  when  the  cannauts 
of  a  poled  tent  can  be  thrown  up  and  free  channels  opened 
for  the  air  in  all  directions,  this  limited  space  matters  little, 
but  when  the  nights  are  cold,  or  torrents  of  rain  either  by 
day  or  night  necessitate  the  closing  of  the  tent,  and  even  the 
windward  entrance  is  blocked  up,  who  can  presume  to  hope 
that  the  niggard  supply  of  110  feet  of  air  to  each  European 
will  be  compatible  with  his  health  and  safety — much  less 
that  of  51  which  is  deemed  sufficient  for  a  poor  sepoy?  If 
a  prisoner's  health  at  home  cannot  be  thought  secure  without 
the  provision  of  1,000  cubic  feet  of  air,  who  shall  gauge  the 
culpability  of  those  that  deny  an  English  soldier  in  an  Indian 
clime  more  than  110  feet,  and  a  Hindoo  less  than  half  that 
amount?  With  air  so  scanty  and  consequently  so  impure, 
who  can  wonder  that  the  blood  is  charged  with  an  accumu- 
lation of  decomposing  elements,  and  that  pestilence  is  so 
frequent  an  attendant  on  an  Indian  march  ?  Who  can  now 
express  surprise  at  the  fearful  mortality  from  cholera  which 
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occurred  in  a  detachment  that  left  Secunderabad  for  St. 
Thomas's  Mount  during  the  last  monsoon?  And  what 
rendered  the  limited  tentage  so  unpardonable  in  this  instance 
was  the  fact,  that  sick  men  and  women  principally  consti- 
tuted the  detachment,  — people  whose  unhealthy  condi- 
tion specially  demanded  a  liberal  allowance  of  fresh  and 
pure  air. 

In  the  epidemic  of  cholera  already  mentioned  as  having 
raged  in  Kurrachee  in  1846,  H.  M.'s  86th  and  the  Bombay 
Fusiliers  suffered  still  more  severely  than  the  60th  Rifles. 
The  first  discoverable  cause  of  this  difference  was  that  those 
two  corps  were  encamped  in  tents  "  on  a  low,  hot,  and  arid 
"  plain."  Ten  or  12  men  "were  cooped  up  in  a  14  foot 
"  square  tent.  Here  exposed  to  the  burning  heat  of  the 
i  sun,  with  the  thermometer  at  96°  or  100°  Fahrenheit,  they 
"  remained  from  sunrise  to  sunset,  unable  to  move  out,  in 
".  a  still  sultry  air,  and  altogether  deprived  of  the  influence 
"  of  the  sea  breeze.  A  deficiency  in  proper  accommodation 
"  led  to  the  death  of  hundreds  of  men.  Twelve  men  were 
"  breathing  in  a  tent  hardly  large  enough  for  one,  the  tent 
"  itself  carefully  secured  from  all  means  of  ventilation,  and  the 
"  season  unfortunately  one  in  which  the  winds  fell  peculiarly 
"  light ;  in  any  point  of  view,  this  situation  was  hygienically 
"  bad.  As  regards  the  poison,  it  must  have  found  in  that 
"  close  and  contaminated  air,  with  the  humid  atmosphere  all 
"  round  it,  the  very  conditions  most  favourable  for  its  rapid 
"  increase.  As  regards  the  human  beings  on  whom  that 
"  poison  acted,  they  must,  in  a  variety  of  ways,  have  been 
"  rendered  peculiarly  susceptible  of  its  influence." 

These  things  are  clear  as  daylight,  they  cannot  be  gain- 
said ;  an  immense  increase  of  mortality  was  then  caused  by 
circumstances  which  could  have  been  most  easily  removed. 

The  second  predisposing  cause  of  epidemic  invasion  noted 
for  consideration  is  impure  air,  or  that  vitiated  by  miasmatic 
emanations.    It  should  in  limine  be  clearly  understood  that 
such  an  atmosphere  and  the  sources  of  its  contamination  do 
not  generate  disease,  but  produce  that  condition  of  the 
body  which  is  most  favourable  for  its  development — they 
nurse  but  do  not  engender  zymotic  disorder.    The  putrescent 
matters  with  which  the  air  is  charged  are  conveyed  through 
the  lungs  into  the  blood,  and  these  circulate  in  excess,  pre- 
senting the  most  favourable  nidus  for  the  poison  of  fever, 
plague,  cholera,  dysentery,  or  any  other  kindred  malady. 
If  the  poison  be  absent  the  disease  is  not  produced.  This 
being  borne  in  mind,  it  forms  no  objection  to  the  asserted 
insalubrity  of  a  tainted  atmosphere,  that  many  live  a  long 
time  in  such  with  apparent  impunity.    We  can  afford  to 
smile  at  the  sapient  member  of  a  board  of  guardians,  who 
denied  that  the  effluvia  of  a  cesspool  could  be  injurious 
because  he  had1  lived  near  one  all  his  life.     And  when 
triumphantly  told  of  the  general  healthy  condition  of  the 
Esquimaux  living  in  an  atmosphere  rendered  foetid  by 
putrid  blubber,  and  of  the  healthy  though  dense  population 
of  Montfaucon,  the  most  stinking  suburb  of  Paris,  we 
shall  find  no  difficulty  in  showing  the  objection  untenable. 
There  is  overwhelming  evidence  to  prove  that  putrid  exha- 
lations are  the  reverse  of  harmless,  and  some  of  this  I  shall 
now  adduce.     The  case  of  Albion  Terrace,  Wandsworth 
Road,  already  quoted,  is  one  pregnant  with  warning  in  this 
respect,  and  so  is  that  of  Witham,  a  suburb  of  Hull — 
"  where  about  two  acres  of  ground  are  used  as  a  place  of 
deposit  for  dung  and  night-soil,  which  is  interspersed  in 
heaps  among  the 'houses  and  close  to  the  doors  of  the 
dwellings.   And  what  is  the  result  ?  It  will  be  remembered 
that  what  were  deemed  by  many  the  first  cases  of  cholera  in 
this  country  occurred  in  September  1848,  in  the  port  of 
Hull.    It  was  not  until  nine  months  afterwards,  viz.,  in 
July  of  the  following  year,  that  the  disease  became  fairly 
localised  in  any  part  of  Hull ;  only  one  or  two  sporadic 
cases  had  taken  place  during  the  previous  interval.  Dr. 
Sutherland  again  visited  the  town,  and  found  that  no  pre- 
ventive measures  had  been  taken  to  meet  the  storm,  although 
there  was  now  every  reason  to  apprehend  an  impending 
outbreak.    No  cases  of  the  disease  had  as  yet  occurred  in 
or  near  to  the  district  of  Witham ;  but  there  was  a  moral 
certainty  in  Dr.  Sutherland's  mind  that  if  it  once  appeared 
there,  its  ravages  would  be  most  severe.    The  warnings 
given  were  still  neglected.    At  length  the  epidemic  struck 
the  district,  and  his  predictions  were  fearfully  realised.  On 
the  outskirts  of  a  triangular  space,  measuring  little  more 
than  200  yards,  there  occurred  91  fatal  cases.    "  I  have 
never  known,"  says  he,  "  an  open  neighbourhood  of  this 
size  yield  so  large  a  number  of  deaths." 

Enough  has,  I  hope,  been  stated  to  prove  how  essential  it 
is  not  only  that  the  supply  of  air  should  be  ample,  but  that 
the  quality  of  air  should  be  the  purest.  In  the  elevated 
temperature  of  this  climate  is  it  especially  necessary  that  it 
should  be  uncontaminated,  and  in  selecting  the  sites  of 
barracks  and  of  encamping  grounds,  the  greatest  care 
should  be  taken  to  give  a  wide  berth  to  all  sources  of  offen- 
sive effluvia.    The  vicinity  of  burial  grounds,  slaughter- 
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themselves  should  be  large  and  airy,  and  so  constructed  as  1 
to  allow  the  facile  removal  of  all  ordure ;  this  should  be 
secured  by  the  direction  of  a  stream  of  water  through  them 
twice  daily,  by  which  means  all  noxious  matter  might  be 
washed  away  in  channels  prepared  for  the  purpose  to  a  safe 
distance.  These  precautions  need  to  be  pressed  on  the 
attention  of  authorities,  for  they  are  rarely  observed,  and 
their  neglect  entails  much  suffering,  much  danger,  and 
much  expense.  There  is  reason  to  believe  that  the  intoler- 
able privy  atmosphere  was  a  potent  predisposing  cause  of 
dysentery  during  the  epidemic  of  this  disease  that  raged 
two  years  ago  in  the  Secunderabad  barracks,  and  since  that 
time  several  hundred-weight  of  lime  have  been  thrown  into 
the  privies  weekly  as  a  deodorizing  agent*  . 

Third. — It  will  at  first  sight  appear  inexplicable  how 
fatigue  can  produce  an  accumulation  of  decomposing  matters 
in  the  blood,  but  the  process  admits  of  an  explanation,  and 
such  too  as  is  easily  intelligible.    With  every  action  of  the 
muscles  there  is  a  breaking-up  of  some  of  their  texture — 
muscular  contraction  cannot  occur  without  disintegration  of 
muscular  tissue,  the  components  of  which  become  oxidized, 
and  eliminated  partly  by  the  lungs  and  partly  by  the  kid- 
neys.   This  being  the  case,  if  by  exercise  the  separation  of 
the  integrant  parts  of  muscle  take  place  more  rapidly  than 
they  can  be  oxidated  and  eliminated,  there  must  ensue  an 
accumulation  of  decomposing  and  fermentible  matter  in  the 
body.    Hence  it  is  that  exercise  in  a  hot  climate  induces 
fatigue  so  much  sooner  than  in  a  cold  one — the  process  of 
oxidation  being  carried  on  at  only  half  the  rate  in  the  former 
that  it  is  in  the  latter,  and  the  blood  becoming  more  speedily 
surcharged  with  decomposing  elements.    Hence  also  it  is  in 
part  that  dysentery,  cholera,  and  other  zymotic  diseases  are 
such  frequent   scourges  of  Indian   camps.  Prolonged 
marching  increases  amazingly  the  predisposition  to  these 
epidemic  complaints.    Mr.  Orton,  who  has  written  on  the 
subject,  says  that  although  his  "  statements  are  abundantly 
"  sufficient  to  show  the  increased  prevalence  of  the  disease 
"  arising  from  marches  or  travelling,  they  give  no  idea  of 
"  the  dreadful  extent  to  which  this  simple  and  apparently 
"  harmless  circumstance  is  capable  of  operating  to  the 
"  destruction  of  human  life."     Surgeon  Taylor  of  Her 
Majesty's  80th  Foot,  in  a  recent  report  writes — "  My  own 
"  experience  and  observation  furnish  indeed  ground  for  the 
"  belief,  that  there  is  something  in  the  state  of  the  system, 
"  induced  by  recent  travelling,  positively  predisposing  to 
"  cholera,  which  disease  was,  and  is,  one  of  the  greatest 
"  sources  of  mortality  on  occupation  of  the  country ;  and 
"  this  predisposition  would  appear  irrelevant  of  any  influ- 
"  ence  of  change  of  climate,  simple  travelling  in  the  same. 
'"  climate  almost  equally  producing  it.    The  influence  of 
"  marching  in  producing  this  predisposition  among  soldiers 
"  has  been  observed  by  many  and  is  statistically  evinced." 
This  medical  officer  then  cites  several  illustrative  cases, 
which  I  regret  being  deterred  by  want  of  space  from  insert- 
ing, and  concludes  his  remarks  with  these  words — "  It 
"  would  appear,  then,  that  recent  travelling  has  some  in- 
"  fluence  upon  the  system,  predisposing  to  cholera ;  and,  if 
"  to  cholera,  probably  also  to  that  type  of  dysentery  and 
"  fever  with  which  cholera  is  so  intimately  related."  To 
this  deleterious  and  potent  influence  it  was  that  the  un- 
fortunate 86th  foot  had  been  exposed  in  1846,  when  cholera 
more  than  decimated  the  corps  in  Kurrachee, — and  this 
combined  with  other  causes,  already  referred  to,  to  render 
the  men  of  this  regiment  the  greatest  sufferers  during  that 
fearful  outbreak. 

An  excellent  report  on  epidemic  cholera  was  published 
by  Dr.  Lorimer,  the  present  Secretary  of  our  Medical  Board, 
in  1846.  In  this  the  author  proves  by  tables  which  will  not 
bear  gainsaying,  that  the  number  of  cases  of  cholera  on  a 
march  increases  in  a  regular  ratio  with  the  number  of  miles 
and  the  number  of  days.  So  rapidly,  indeed,  does  suscep- 
tibility to  the  disease  augment,  that  about  the  termination 
of  the  third  month  "  the  attacks  of  cholera  occurred  in  the 
"  proportion  of  61  per  cent,  of  all  the  marches  performed  by 
"  the  Madras  infantry ;  while  the  attacks  in  all  the  native 
"  part  of  the  Madras  service  were  46  per  cent,  in  marches  over 
"  600  and  under  800  miles,  and  75  per  cent,  in  marches  over 
"  800  and  under  1 ,250  miles."  That  fatigue  is  a  fertile  source 
of  this  susceptibility  is  evidenced  by  the  fact  that  the  officers, 
who  are  mounted,  are  comparatively  little  liable  to  the 
disease,  and  cavalry  less  than  infantry. 

It  scarcely  needs  specifying  that  when  several  predisposing 
causes  combine,  their  joint  operation  increases  manifold  the 
liability  to  disease.  This  result  was  strikingly  shown  in  the 
Kurrachee  epidemic  of  cholera,  so  often  alluded  to  in  the 
present  letter,  and  the  following  table,  borrowed  from  Dr. 

D  4 


32 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir  R.  Martin,  Carpenter,  discovers  how  terrible  is  the  combined  power  of 
C.B.,  F.R.S.    any  two  or  three  of  these  causes. 


25  Nov.  1859. 


:g 

-ca 

lis 

1,000. 

Exposure 

Provision 

Previous 

Designation. 

S 

at 

for 

Exertion. 

&  a. 

Drill,  &c. 


Respiration. 

Officers'  Ladies  - 

42 

0 

0 

Nil 

Good  - 

Nil. 

Officers 

200 

3 

15 

Ordinary 

Mostly  good 

Nil  or 

slight. 

Horse  Brigade  - 

135 

5 

37 

Ordinary 

Good  - 

Moderate. 

60th  Rifles  - 

980 

75 

76'5 

Ordinary 

Bad  - 

Nil. 

Artillery 

375 

37 

96-6 

Ordinary 

Good  -  - 

Severe. 

Bombay  Fusiliers 
Soldiers'  wives  - 
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83 
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Very  bad  - 

Nil. 

159 

23 
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vere. 

Do.     of  83th 
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Very  bad  - 

Very  se- 

Regiment. 

vere. 

86th  Regiment  - 

1,091 

238 

21-8 

Ordinary 

Very  bad  - 

Very  se- 

vere. 

Total  - 

3,746 

461 

12-4 

"  Thus  we  see  that  the  highest  rate  of  mortality  presents 
itself  where  the  three  causes  referred  to — namely,  the  fatigue 
and  exposure  of  drill,  the  imperfect  ventilation,  and  the 
previous  exertion  in  a  long  march — were  in  concurrent 
action ;  the  absence  of  mortality  where  neither  of  them  was 
in  operation.  The  difference  between  the  mortality  of  the 
Bombay  Fusiliers  and  that  of  the  86th  Regiment,  which 
were  under  precisely  the  same  circumstances  as  regards 
exposure  and  ventilation,  shows  the  marked  influence  of 
previous  exertion;  but  that  this  would  not  itself  account 
for  the  high  rate  of  mortality  in  the  86th  is  shown  by  the 
far  smaller  proportion  of  deaths  in  the  artillery,  three  out 
of  the  four  battalions  of  which  had  been  subjected  to  the 
same  fatigue,  but  were  well  accommodated  at  Kurrachee,  so 
that  their  mortality  was  less  than  that  of  the  Bombay 
Fusiliers,  who  had  not  marched  at  all,  but  were  overcrowded 
in  ill-ventilated  tents.  The  condition  of  the  soldiers'  wives, 
again,  would  be  much  the  same  as  that  of  their  husbands 
as  regards  accommodation  and  exposure  during  a  march. 
On  the  other  hand,  they  are  exempt  from  the  fatigue  and 
exposure  of  drill ;  and,  accordingly,  we  observe  that  whilst 
the  officers'  ladies  escaped  altogether,  the  soldiers'  wive 
were  affected  nearly  as  severely  as  their  husbands,  the  loss 
being  the  greatest  among  the  women  of  the  unfortunate 
86th." 

Regiments  must  march,  but  they  need  not,  in  "these 
"  piping  times  of  peace,"  be  sent  800,  900,  or  1,000  miles. 
Their  journies  should  be  short,  and  the  distance  daily 
accomplished  ought  not  to  average  more  than  ten  miles. 
The  men,  too,  should  trudge  without  their  knapsacks,  and 
be  armed  with  lighter  muskets. 

With  such  startling  facts  before  the  authorities  as  I  have 
cited,  I  leave  it  with  them  to  decide  how  much  it  consists 
with  humanity  to  march  corps  without  adequate  cause  such 
distances  as  those  from  Kamptee  to  Vizagapatam,  Secun- 
derabad  to  Quilon,  and  Jaulnah  to  Vizianagrum.  Far 
better  embark  a  regiment  on  foreign  service  out  of  turn 
than  consign  50  or  100  men  to  certain  death  by  such 
perilously  long  and  wearisome  journies. 

Fourth.- — -All  medical  men  in  India  are  unanimous  in 
their  opinion  of  the  dangerous  predisposition  to  disease 
engendered  by  intemperance.  The  manner  in  which  this 
cause  operates  to  overload  the  blood  with  putrescent  matter 
requires  but  a  brief  description.  The  extraordinary  affinity 
for  oxygen  of  alcohol  introduced  into  the  blood  is  a  well 
established  fact ;  and  it  is  by  this  process  of  rapid  oxidation 
that  the  poison  is  itself  speedily  removed  from  the  system. 
Its  avidity  in  combining  with  the  oxygen  supplied  by  the 
lungs,  however,  limits  or  prevents  the  oxidation  and  excre- 
tion of  other  matters,  which  ought  to  be  eliminated.  The 
condition  of  the  blood  is  then  identical  with  that  produced 
by  an  insufficient  supply  of  air.  In  this  climate,  where  the 
oxidating  process  is  of  necessity  much  less  rapid,  the  potency 
of  intemperance  as  a  predisponent  is  correspondingly  aug- 
mented, and  drunkards  are  both  much  more  liable  to  fever, 
cholera,  dysentery,  &c,  and  much  oftener  succumb  to  these 
maladies  when  attacked.  In  the  face  of  such  facts,  why  do 
we  both  legitimise  and  encourage  dram-drinking  among  our 
troops?  If  they  must  have  stimulants,  let  them  imbibe 
malt  and  vinous  liquors  in  moderation,  to  the  total  exclu- 
sion of  such  as  are  spirituous.  It  is  not  long  since  that,  as 
a  matter  of  course,  large  quantities  of  toddy  were  taken 
daily  into  the  barracks  of  a  certain  European  regiment,  and 
swilled  ad  libitum  by  the  thirsty  soldiers.  If  this  practice  be 
general  in  the  Company's  European  force,  let  the  higher 
powers  look  to  it — the  custom,  if  such  exists,  is  highly 
dangerous. 

The  experience  of  Her  Majesty's  63rd  and  84th  Regiments 
illustrates  remarkably  the  magnified  predisposition  to  disease 
resulting  from  intemperance  and  imperfect  barrack  accom- 
modation conjointly.  "Thus  the  63rd  Regiment,  which 
"  had  not  been  remarkable  for  sobriety,  lost  73  men  during 


"  a  nine  months'  sojourn  at  Secunderabad,  or  at  the  rate  of 
"  nearly  79  per  1,000  for  the  whole  year;  the  mortality  of 
"  all  the  other  stations  in  the  Madras  command  being  at 
"  the  rate  of  30  *2  per  1,000  for  the  same  year.  But  when 
"  this  regiment  was  replaced  at  Secunderabad  by  the  84th, 
"  a  large  proportion  of  which  consisted  of  total  abstainers, 
"  whilst  nearly  the  whole  remainder  were  habitually  tempe- 
"  rate,  the  mortality  of  the  station  was  reduced  to  34  •  2  per 
"  1,000,  which,  for  it,  was  unprecedentedly  low,  being  less 
"  than  half  the  average  of  that  station  for  the  fifteen  years 
"  preceding,  and  absolutely  below  that  of  the  remainder  of 
"  the  presidency  for  the  same  year.  Now,  the  mortality  of 
"  the  84th  regiment  during  the  preceding  year,  whilst 
"  quartered  in  Fort  St.  George,  had  been  but  12"  1  per  1,000; 
"  so  that,  as  we  have  no  reason  to  believe  any  other  causes 
"  than  those  now  assigned  to  have  been  in  operation  in 
"  either  case,  we  may  regard  the  increase  of  mortality  in  that 
"regiment  from  12 -1  to  34 "2  per  1,000,  as  due  to  the 
"  imperfect  barrack  accommodation  at  Secunderabad,  whilst 
"  the  difference  of  47  per  1,000  between  the  temperate  84th 
"  and  the  intemperate  63rd  seems  fairly  attributable  to 
"  the  effects  of  alcoholic  excess,  aggravated  by  imperfect 
"  respiration." 

The  same  corps  also  furnish  an  illustration  of  the  evil 
effects  of  fatigue,  alcoholic  excess,  and  a  high  external  tem- 
perature in  combination.  In  the  march  of  the  sober  84th 
from  Madras  to  Secunderabad  and  of  the  63rd  from  Secun- 
derabad to  Madras,  "  whilst  the  former  did  not  suffer  at  all 
"  from  cholera  or  fever,  and  lost  only  two  men  by  dysentery 
"  (both  of  whom  were  old  chronic  cases  taken  out  of 
"  hospital  at  Madras),  the  latter  lost  a  considerable  number 
"  of  men  on  the  road,  and  had  so  many  sick  when  it  met 
"  the  84th,  as  to  be  obliged  to  borrow  its  spare  dhoolies  or 
"  sick  palanquins." 

Fifth. — In  the  public  mind  famine  is  justly  regarded  as 
the  invariable  precursor  of  pestilence,  and,  in  common  with 
some  other  predisposing  causes  of  zymotic  disease  that  have 
passed  under  review,  it  has  been  generally  supposed  to  in- 
duce liability  to  disorder  by  depressing  all  the  vital  powers. 
That  this  is  not  its  only,  or  even  principal,  mode  of  opera- 
tion there  is  much  reason  to  believe.  All  observers  concur 
in  testifying  to  the  occurrence  of  a  general  putrescence  even 
during  life  in  suffering  from  starvation,  and  this  evidence 
is  supported  by  most  rapid  decay  taking  place  after  death. 
Dr.  Donovan  mentions  in  his  account  of  the  Irish  famine 
of  1817,  that  a  "foetid  odour  exhaled  from  the  skin,  which 
"  is  itself  covered  by  a  brownish,  dirty  looking  and  offensive 
"  secretion."  These  facts  indicate  the  presence  of  a  large 
quantity  of  decomposing  matters  in  the  body — the  most 
favourable  nidus  of  a  zymotic  poison  !  That  this  fermen- 
tability  of  the  blood  is  often  prepared  in  a  native  on  the 
line  of  march  by  deficiency  of  food  is  what  few  medical 
officers,  familiar  with  the  camps  of  Indian  regiments,  can 
deny.  The  thriftless  and  improvident  sepoy  seems  possessed 
of  neither  sense  nor  inclination  to  prepare  for  a  long  march. 
In  one  way  or  other  most  of  his  money  is  expended  before 
the  journey  commences,  and  but  a  paltry  pittance  remains 
to  supply  his  bodily  wants  en  route.  The  food  he  is  then 
able  to  purchase  is  either  scanty  in  quantity  or  innutritious 
in  quality,  or  both — and  the  natural  sequence  is  that  con- 
dition of  body  most  suited  for  the  development  of  epidemic 
disease,  which  will  assuredly  break  out  on  the  introduction 
of  its  poison  into  the  circulating  current.  As  I  have  already 
said,  insufficiency  of  food  is  so  fertile  a  source  of  peril  that 
the  State  should  take  cognisance  thereof,  and  provide  a 
remedy,  even  if  this  remedy  can  be  none  other  than  ration- 
ing and  feeding  native  corps  on  the  line  of  march  in  the 
same  manner  as  Europeans.  Why  should  caste  be  anymore 
an  obstacle  in  a  regiment  than  in  a  gaol,  where  all  the 
prisoners  have  their  food  prepared  by  cooks  of  their  own 
sat  ?  The  arrangements  for  the  change  may  be  expensive, 
complex  and  troublesome,  but  the  necessity  for  the  altera- 
tion is  urgent.  It  is  life  that  is  at  stake,  and  its  value  ex- 
ceeds all  money,  and  overbalances  every  conceivable  amount 
and  variety  of  trouble.  The  acknowledged  inadequacy  of 
medical  treatment  in  most  cases  of  true  cholera,  and  its 
frequent  failure  in  all  zymotic  diseases,  render  measures  of 
prevention,  however  difficult  of  accomplishment,  all  the  more 
especially  necessary. 

I  did  intend  to  exhibit  this  subject  in  some  of  its 
economic  bearings,  and  to  prove  by  figures  how  much  less 
expensive  it  is  to  attend  to  military  hygiene  than  to  neglect 
it.  This,  however,  appears  to  be  like  adopting  an  inferior 
and  even  unworthy  line  of  argument,  for  preservation  of 
the  life  and  health  of  the  defenders  of  the  State  should  out-, 
weigh  all  paltry  rupee,  anna,  and  pice  considerations.  I 
will  therefore  do  no  more  than  enunciate  this  broad  principle 
— "  that  it  costs  more  money  to  create  disease  than  to  pre- 
"  vent  it ;  and  that  there  is  not  a  single  structural  arrange- 
"  ment  chargeable  with  the  production  of  disease,  which  is 
"  not  also  in  itself  an  extravagance." 
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It  will  not  do  to  dismiss  as  summarily  the  moral  aspects 
of  the  question,  which  are  equally  important  and  indis- 
putable. Overcrowding,  familiarity  with  impurities  of  any 
description,  intemperance  and  similar  causes,  do  not  degrade 
the  physical  man  without  blunting  his  moral  perceptions. 
Is  it  an  object  to  have  a  regiment  of  sickly,  insubordinate, 
and  licentious  soldiers  ?  Then  follow  this  prescription — 
select  the  lowest  part  of  an  amphitheatre,  near  a  large 
cemetery,  for  the  site  of  their  barracks — build  these  in 
successive  rows  one  behind  the  other — let  the  roofs  be  low, 
and  about  6  or  800  cubic  feet  of  air  allotted  to  each  inmate, 
— pay  no  heed  to  ventilation — place  the  privies  close  to  the 
dormitories  and  to  windward  of  them — make  no  provision 
for  the  removal  of  ordure — encourage  the  accumulation  of 
refuse  near  the  main  structure — surround  the  building  with 
a  high  wall — invite  natives  to  raise  both  bazaars  and  huts 
contiguous  to  this  wall — legalise  arrack  and  toddy  drinking 
— march  the  corps  in  crowded  tents  8  or  900  miles  in  rainy 
weather,  and  in  its  new  station  introduce  it  into  barracks 
like  those  lately  left — and  the  lapse  of  five  years  will  find  the 
men  as  a  body  unhealthy  and  immoral  to  the  last  degree. 

When  we  thus  neglect  the  soldier,  pestilence  is  needed  to 
reprove  our  supineness  and  startle  us  into  the  conscientious 
performance  of  our  duty.  Epidemic  diseases  have  been 
correctly  regarded  as  "  chastisements  of  rebuke."  The  Deity 
is  just  and  makes  our  violation  of  His  laws  of  health  an 
instrument  to  scourge  us.  In  this  manner  are  we  forcibly 
reminded  also  of  our  general  forgetfulness  of  Him,  and 
awakened  to  the  truth  that  "  godliness  is  profitable  for  all 
"  things,  having  a  promise  of  the  life  which  now  is,  and  of 
"  that  which  is  to  come." 

The  medical  profession,  to  which  I  have  the  privilege  to 
belong,  regard  it  as  a  sacred  obligation  to  put  in  practice 
the  knowledge  they  possess,  and  reduce  physical  suffering 
by  every  available  means.  We  do  our  duty  when  we  point 
out  what  science  and  humanity  demand.  Will  the.  autho- 
rities do  theirs?  It  is  related  of  Pyrrho,  the  Elean,  that 
discarding  all  such  fallacies  as  the  evidence  of  his  own  senses 
and  the  concurrent  experience  of  others,  he  would,  had  the 
care  of  his  friends  not  prevented  him,  have  swallowed  a 
whole  bottle  of  poison  to  vindicate  his  principles  and  show 
his  contempt  of  common  sense  !  Are  our  rulers  disposed  to 
follow  this  bright  example? 

In  the  course  of  this  letter  I  have  pointed  out  several 
sanitary  evils  and  defects  for  the  purpose  of  attracting  the 
attention  of  those  able  to  rectify  and  remedy  them.  Let  it 
be  especially  understood  that  I  have  dealt  with  things,  not 
persons.  No  official  individual  do  I  presume  to  blame.  It 
is  "  the  powers  that  be  "  in  their  corporate  capacity  that 
must  learn  what  is  wrong  and  remove  it — not  this  or  that 
particular  functionary  only,  but  all  who  fill  the  highest 
offices  of  State  must  keep  pace  with  the  increasing  light  and 
Knowledge  of  progressive  science,  and  so  alter  public  regula- 
tions as  that  executive  officers,  be  they  generals  of  division, 
brigadiers,  or  aught  else,  may  clearly  see  and  do  what  is 
right,  and  this  alone. 


No.  11. 

Statement  of  Opinion  relative  to  Morflonc  as 
being  likely  to  prove  a  healthy  location  for  Euro- 
pean Troops  in  India.  By  J.  W.  Fletcher,  Sur- 
geon, Bengal  Army. 

The  Cossya  range  of  hills  is  situated  between  the  valley 
of  Assam  and  Sylhet.  From  the  Sylhet  side  it  rises  abruptly 
from  a  place  cnlled  Terriah  Ghaut  to  an  altitude  of  rather 
more  than  4,000  feet  above  the  level  of  the  sea;  in  this 
situation  is  the  station  of  Chirra  Poonjee,  surrounding 
which  there  is  a  good  deal  of  table  land.  Across  the  top  of 
the  range  from  Chirra  Poonjee  it  is  about  40  miles  to 
Nunclow,  where  the  descent  to  the  Assam  side  commences, 
hut  not  so  abruptly  as  on  the  Sylhet  side. 

Between  Chirra  Poonjee  and  Nunclow  there  is  a  great 
deal  more  flat  and  table  land  than  is  usually  found  in 
Asiatic  mountain  ranges;  it  varies  in  elevation  from  4,000 
to  about  6,000  feet.  At  an  altitude  of  5,800  feet  is  a  place 
called  Morflong,  situated  from  Chirra  about  17  miles;  a 
mile  or  so  from  the  Morflong  bungalow  is  a  great  extent  of 
land  well  adapted  for  buildings,  and  in  my  opinion  a  capital 
situation  for  a  cantonment  for  Europeon  troops.  Myrung 
is  a  locality  about  15  miles  beyond  Morflong,  and  10  from 
Nunclow ;  this  place  has  also  been  mentioned  as  a  good 
situation  for  Europeans,  but  the  only  flat  land  about  it  is 
damp  and  swampy,  besides  which  it  is,  I  think,  too  near 
Nunclow,  which  place  I  do  not  consider  healthy,  as  from  it 
the  road  descends  into  the  deadly  forest  which  lies  between 
the  Cossya  range  of  hills  and  the  river  Brahmapootra,  in 
Assam. 


The  access  to  these  hills,  or  more  especially  to  Morflong,  Sir  R.  Martin, 
would  be  from  Dacca  by  rivers  Megna  and  Soorma,  about    C.B.,  F.Ii.S. 

a  week's  journey  in  large  boats  to  Chaltuck  on  the  Soorma ;   

from  Chaltuck  by  large  boats  for  some  months  in  the  year,    25  Nov.  1859. 

and  at  all  times  in  small  boots  to  Company  Gunge  or  *■  

Pimduah,  to  either  place  being  one  day's  journey ;  the 
former  is  situated  six  miles  and  the  latter  three  miles 
from  Serriah  Ghaut,  the  foot  of  the  hills ;  for  part  of  the 
year  Serriah  Ghaut  even  is  accessible  for  small  boats.  From 
Serriah  Ghaut  the  ascent  commences  to  Chirra  Poonjee 
about  nine  miles,  and  from  Chirra  to  Morflong  17  miles; 
thus  making  26  miles  to  Morflong  from  Serriah  of  land 
carriage  for  supplies  part  of  the  year,  and  at  other  times 
from  29  or  30  from  Punduah,  or  from  Company  Gunge, 
at  the  driest  time  of  the  year 

I  have  been  civil  surgeo  of  Chirra  Poonjee  for  five 
years.  I  have  also  held  medical  charge  of  the  convalescent 
depot  at  Darjeeling  for  nearly  two  years  ;  and  have  done 
duty  in  that  at  Landour  for  a  short  period,  consequently 
have  had  opportunities  of  forming  an  opinion,  and  I  cer- 
tainly consider  that  the  position  of  Morflong  would  be 
found  more  suitable  in  a  sanitary  point  of  view  for  Euro- 
peans than  Darjeeling,  and  quite  as  much  so  as  Landour  ; 
besides  which  there  is  far  more  table  land  both  for  building 
and  purposes  of  recreation  and  military  evolutions,  than  at 
either  of  those  stations.  AVood  and  coal  are  found  near. 
Potatoes  and  oxen  for  beef  are  plentiful  in  the  neighbour- 
hood, and  the  elevation  is,  in  my  opinion,  quite  sufficiently 
high  for  all  sanitary  purposes,  and  more  favourable  for 
many  cases  of  disease  than  a  greater  altitude. 

A  great  deal  of  rain  falls  during  some  months  in  the  year 
in  these  hills.  At  Chirra  Poonjee  from  500  to  600  inches 
of  rain  fall  in  the  year ;  at  Morflong,  I  believe,  rather  less 
than  half  that  quantity ;  but  this  I  do  not  consider  as  a 
great  objection,  especially  at  Morflong,  as  the  surface  is 
undulating  and  rocky,  or  gravelly,  so  that  the  water  runs 
off  immediately  it  has  fallen,  and  the  surface  remains  dry ; 
also,  although  so  much  larger  a  quantity  of  rain  falls  in  the 
Cossya  hills  than  at  Landour  or  Darjeeling,  still  I  do  not 
believe  it  rains  for  a  longer  period  during  the  year,  and  there 
is  certainly  less  fog  and  mist  than  at  those  stations.  When 
it  rains  in  the  Cossya  hills  it  generally  comes  down  in  large 
quantities,  and  all  falls  in  about  four  or  five  months, 
and  even  during  those  months  there  are  generally  periods 
in  each  day  that  the  men  could  get  out  for  exercise. 

For  further  particulars  on  the  subject  I  beg  to  refer  to  a 
report  I  made  to  Mr.  Mills,  who  went  up  as  a  special  com- 
missioner to  investigate  some  civil  matters  on  that  frontier 
in  1853;  also,  personally,  I  shall  be  happy  to  give  any 
information  on  the  subject  in  my  power. 


No.  12. 

Extracts  of  Letters  from  Dr.  Macriierson,  In- 
spector-General of  Hospitals,  dated  Madras,  27th 
and  28th  April  1859. 

"Again,  why  do  we  not  avail  ourselves  of  our  numerous 
salubrious  hill  ranges,  which  are  so  conveniently  situated  to 
our  most  important  stations?  The  regiment  at  Cannanore 
could  be  placed  on  the  Neilgherries.  That  at  Trichinopoly 
on  the  Pulnags,  which  are  equal  in  altitude  to  the  Neilgher- 
ries, and  have  a  plateau  on  the  summit  15  miles  by  50,  with 
abundant  water  supply  and  80  miles  distant  from  Trichi- 
nopoly, and  from  the  summit  of  which  the  sea  can  be  seen 
on  the  western  and  eastern  coasts.  Again  we  have  the 
Shinags  5,000  feet  high,  by  the  foot  of  which  the  railway 
will  pass,  and  which  will  then  be  within  a  night's  run  of 
Madras.  Here  we  might  place  all  our  recruits  arriving 
from  Pmgland,  and  secure  them  a  good  start  in  their  career. 
Near  Vizygapatam  also  I  have  brought  to  notice  a  range  of 
hills  possessing  the  same  elevation  not  far  from  Bellary, 
and  midway  between  Nagpore  and  Hosingabad  there  are 
mountain  ranges  where  our  soldiers,  instead  of  being  en- 
feebled in  the  plains,  could  become  refreshed  and  invigo- 
rated. But  it  is  difficult  to  convince  our  authorities,  who 
are  now  intent  on  expending  money  only  on  "  remunera- 
tive works."  that  the  saving  of  our  European  soldiers'  lives, 
which,  in  fact,  in  a  commercial  point  of  view,  is  the  scarcest 
commodity  we  possess,  ought  to  be  included  amongst 
those." 


"  Daring  the  past  15  months  I  have  been  making  an 
inspection  tour  throughout  this  vast  presidency.  For  the 
last  four  months  I  have  travelled  in  company  with  our 
Commander-in-chief.  Embarking  on  the  western  coast, 
we  proceeded  to  Bombay,  and  from  thence  to  Nagpoic, 
Hyderabad,  on  to  Vizagapatam  on  the  northern  coast,  hi 
every  station  we  visited  we  found  curative  measures  amply 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir  S.  Martin,  provided  for,  but  the  preventive  almost  entirely  over- 
C.B.,  F.  R.S.    looked,  and  the  chief  was  fully  satisfied  that  such  was  the 

  case.    Take  that  loathsome  disease  syphilis  for  example  : 

25  Nov.  1859.    one  regiment,  which  had  hardly  been  four  months  in  the 

 country,  had  forty  cases  in  hospital  of  the  disorder.  In 

another,  800  strong,  10  months  in  the  country,  one-half  of 
the  regiment  had  been  treated  for  fresh  venereal  attacks. 
In  one  case  I  traced  ten  men  who  imbibed  the  disease  from 
the  same  woman,  and  still  "the  liberty  of  the  subject" 
permits  this  woman  to  remain  at  large  and  pass  her  loath- 
some malady  on  to  scores  of  others.  I  need  not  tell  you 
that  two-thirds  of  these  syphilitic  cases  will,  ere  five  years 
are  passed,  be  broken  down  invalids,  and  sent  home  with  a 
poison  circulating  through  their  system,  which  will  pass 
down  to  their  posterity,  and  still  no  effort  is  made  to  check 
its  progress." 


"  After  a  long  journey,  extending  from  where  I  last  wrote 
to  you,  by  Bangalore  through  Coorg  to  Mangalore,  and 
from  thence,  with  the  Commander-in-Chief,  to  Bombay, 
and  onwards  to  Jaulnah  and  Kairptee  we  returned  to  Hy- 
derabad. En  route  the  Commander-in-chief  and  I  had 
many  opportunities  of  discussing  sanitary  measures.  We 
both  witnessed  with  our  own  eyes  the  fatal  mistakes  of  our 
forefathers,  both  as  to  position  and  construction  of  barracks, 
the  facilities  with  which  the  soldier  is  enabled  to  poison 
himself  with  deleterious  liquors,  the  absence  of  all  measures 
in  the  shape  of  preventatives  to  disease,  the  utter  want  of 
hygiene  generally,  and,  worst  of  all,  the  fearful  ravages 
which  that  most  loathsome  malady  syphilis  is  making 
amongst  the  troops,  and  the  utter  absence  of  measures  to 
check  its  progress.  In  many  instances  we  found  that  the 
same  woman  passed  the  poison  on  to  several  men;  in  others, 
although  this  woman  is  known  to  be  in  a  diseased  state, 
she  has  in  the  men's  eyes  some  powerful  attraction,  and, 
heedless  of  consequences,  they  associate  with  her.  Then  as 
to  the  type  of  the  malady,  so  destructive  has  it  become  that 
few  who  imbibe  it  can  hold  on  to  the servicebeyond  five  or  six 
years  from  the  date  of  inoculation.  Before  the  primary 
symptoms  are  healed,  the  secondary  ones  have  set  in,  or 
extensive  suppurating  bubos  with  purulent  infiltration  of 
the  surrounding  tissues,  a  speedy  loss  of  part  of  the  organ 
from  phagEedenic  sloughing.  Then  as  to  the  extent,  the 
prevailing  diseases  everywhere  are  syphilitic;  and  j idly  two- 
thirds  of  those  who  imbibe  the  disease,  as  I  have  already 
said,  are  invalided  within  five  years,  and  are  sent  out  of  the 
service  with  a  loathsome  poison  circulating  in  their  veins, 
which  passes  down  to  their  posterity.  Is  it  not  sad  that 
such  a  state  of  matters  is  permitted  to  exist  ?  Now,  how- 
ever, that  the  Commander-in-chief  has  been  witness  to  it 
all,  I  hope  that  some  steps  will  be  taken  to  stay  the  progress 
of  the  evil.  I  have  fully  reported  on  the  subject  to  the 
director-general,  and  have  urged  on  his  notice  this  and 
other  measures  of  sanitary  reform." 


No.  13. 

Prostitution  at  Military  Stations. 

In  the  course  of  this  report,  particularly  when  treating  of 
Cochin,  the  sanitary  condition  of  Her  Majesty's  66th  regi- 
ment at  Cannanore,  the  2nd  European  light  infantry  at 
Trichinopoly,  and  Her  Majesty's  depot  at  Poonamallee,  I 
touched  upon  the  subject  of  syphilis,  in  relation  to  the 
health  and  efficiency  of  the  troops  at  the  above  place.  But 
the  question  of  prostitution,  in  its  relation  to  the  health  of 
the  army  generally,  now  demands  our  attention  more,  at 
large. 

This  difficult  question  is  now  attracting  the  attention  of 
reflecting  men  at  home,  both  in  its  physical  and  moral  bear- 
ings, and  it  becomes  us  to  look  it  in  the  face  here. 

From  the  army  statistical  reports,  presented  by  Her 
Majesty's  Commissioners  to  Parliament  this  year,  we  gather 
that  the  admissions  into  hospital  from  venereal  diseases, 
under  which  head  are  included  all  cases  arising  from  impure 
connexion,  amount  to  206  in  every  1,000  cavalry  soldiers, 
250  in  the  foot  guards,  and  277  in  every  1,000  infantry  of 
the  line.  The  average  proportion  for  the  army  at  home  is 
267  per  1,000,  or  more  than  one-fourth  of  the  whole  num- 
ber. It  is  calculated  that  on  the  lowest  average  each  man  is 
15  days  under  treatment ;  thus,  688  men  out  of  the  home 
force  are  always  in  hospital  from  this  cause  alone,  a  number 
equal,  or  nearly  so,  to  the  strength  of  a  regiment  on  the 
home  establishment,  and  the  money  loss  to  the  State  is 
calculated  at  nearly  14,500^.  a  year.  The  above  is  startling 
enough,  but  it  is  only  a  part  of  this  enormous  evil ;  the  mis- 
chief does  not  stop  here,  a  large  proportion  of  the  sufferers 
have  their  constitutions  permanently  impaired,  other  diseases 


are  induced  or  aggravated  by  the  venereal  poison,  and  .the 
mortality  and  invaliding  are  largely  affected  by  it. 

If  we  turn  to  India,  we  find  the  case  no  better.  On  the 
occasion  of  my  late  visit  to  the  hospital  of  Her  Majesty's 
66th  regiment,  at  Cannanore,  no  less  than  25  per  cent,  of 
the  cases  under  treatment  were  venereal,  these  cases  the 
medical  officer  carefully  pointed  out  to  me.  The  great 
majority  of  them  were  suffering  under  the  true  Hunterian 
chancre  with  indurated  base,  or  that  form  which,  according 
to  our  best  authorities,  is  essentially  the  infecting  chancre 
which  generates  constitutional  syphilis.  At  Trichinopoly, 
in  the  hospital  of  the  2nd  European  light  infantry,  the  bane- 
ful effects  of  this  disease  were  more  evident  still,  inasmuch 
as  the  66th  regiment  having  but  recently  arrived  in  the 
country,  the  mischief  was  only  visible  in  its  first  stage,  but  at 
Trichinopoly  its  constitutional  as  well  as  its  primary  effects 
were  in  active  operation.  But  it  was  at  Poonamallee,  the 
depot  of  Her  Majesty's  regiments  for  this  presidency,  that 
an  opportunity  was  afforded  of  seeing  syphilis  as  a  cause  of 
invaliding  and  premature  inefficiency  in  full  operation.  I 
was  assured  by  the  medical  officer  in  charge,  who  has  been 
three  years  at  that  station,  that  the  great  majority  of  the 
invalids  of  Her  Majesty's  service  in  this  presidency,  who 
passed  under  his  observation,  had  their  constitutions 
more  or  less  impaired  by  syphilis.  I  might  add  much  more 
on  this  subject  were  I  not  aware  that  the  attention  of  the 
Director-General  was  forcibly  drawn  to  it  while  serving  as 
superintending  surgeon  to  the  Hyderabad  subsidiary  force, 
and  were  it  otherwise,  the  Director-General,  from  the  records 
in  his  office,  has  abundant  and  ample  means  to  establish  the 
truth  of  what  is  said  above. 

We  have  now  to  consider  the  best  means  of  meeting  this 
indisputable  evil ;  we  cannot  perhaps  indulge  the  hope  that 
this  terrible  disease  can  be  entirely  banished  from  the  army, 
but  I  think  it  is  our  duty  to  devise  some  plan  to  reduce  it  to 
its  minimum.  To  a  large  portion  of  our  soldiers  marriage 
is  forbidden,  and  they  seek  to  gratify  the  strongest  of  their 
appetites,  reckless  of  the  consequences  to  themselves  and  to 
the  State.  In  time  of  peace  the  ennui  of  a  soldier's  life  is 
great  everywhere,  but  in  this  country,  shut  up  during  a 
great  part  of  the  day  as  he  is,  with  nothing  to  occupy  his 
mind,  he  seeks  for  excitement  in  every  den  of  vice  and 
debauchery  to  which  he  can  obtain  access.  I  am  of  opinion 
that  the  means  of  recreation,  of  moral  and  religious  instruc- 
tion, which  of  late  years  have  been  introduced  into  the 
service,  should  be  still  further  extended,  that  healthful  and 
improving  employment  should  be  found,  and  that  every 
possible  means  consistent  with  discipline  should  be  used  to 
raise  the  moral  and  religious  tone  of  the  soldier's  mind,  and 
to  wean  him  from  habits  as  destructive  t'o  himself  as  they 
are  hurtful  and  costly  to  the  State  he  serves.  But  I  am 
not  so  utopian  as  to  believe  that  we  can  gain  our  end  entirely 
or  even  mainly  by  such  means  ;  we  must  have  recourse  to 
other  measures ;  we  must  have  the  aid  of  the  magistrate  to 
help  us  in  controlling  this  "  social  evil,"  and  here  we  are 
sure  to  be  met  by  many  objections.  Interference  of  this 
sort  is  not  congenial  to  British  habits,  and  customs,  and 
tastes;  it  is  "  inquisitorial,"  it  is  "  unconstitutional,"  it  is 
"  contrary  to  the  liberty  of  the  subject."  The  squeamish- 
ness  of  our  countrymen  in  matters  of  this  sort  is  notorious, 
and  it  long  stood,  and  still  to  some  extent  stands,  in  the 
way  of  many  sanitary  and  social  reforms.  The  best  mode 
of  dealing  with  this,  the  police  part  of  the  question,  has 
occupied  my  most  serious  attention,  and  I  have  put  myself 
in  direct  communication  with  several  civil  magistrates  of 
experience  and  ability.  To  Mr.  Robinson,  the  able  collector 
and  magistrate  of  Malabar,  I  am  much  indebted  for  some 
valuable  notes  on  this  subject.  It  is  Mr.  Robinson's 
opinion,  as  well  as  my  own,  that  in  all  our  military  canton- 
ments, prostitution  must  be  placed  under  licence  and  con- 
trol; but  before  one  step  can  be  taken  in  this  direction  a 
legislative  enactment  is  required. 

"  Go  up  to  the  legislature  to  have  general  powers  con- 
ferred on  local  government  to  pass  rules  for  the  better  pre- 
vention of  the  spread  of  venereal  disease  in  cantonments  and 
large  towns,  and  enact  penalties  for  the  infraction  of  such 
rules.  Introduce  the  rules  first  in  your  cantonments  and 
seaport  towns." 

Having  obtained  legislative  sanction,  we  have  next  to 
consider  the  best  plan  of  administering  the  Act ;  and  here 
again  I  cannot  do  better  than  quote  from  Mr.  Robinson. 

"  For  the  administration  of  the  rules  appoint  the  com- 
mandant (not  the  commissariat  officer,  as  the  commandant 
can  always  work  through  him),  the  senior  medical  officer  and 
senior  (have  no  young  man  in  it)  magistrate  of  the  district 
as  your  commissioners.  Then  license  and  register  every 
prostitute  and  brothel,  and  have  them  open  to  constant 
inspection.  A  respectable  dresser  and  a  couple  of  selected 
peons  would  do  all  the  work  of  the  respectable  brothels. 
The  police  could  be  called  in  to  check  the  low  riotous  brothels 
and  keep  the  strictest  watch  over  new  comers,    Lock  hos- 
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pitals  will  then  be  of  use.  The  women  will  be  in  a  great 
measure  their  own  police  and  spies,  their  own  sanitary 
commissioners,  and,  with  good  management,  the  utmost 
secrecy  might  prevail. 

"  I  do  not  think  that  such  a  system  would  add  one  pros- 
titute to  the  awful  profession.  It  would  save  thousands  of 
female  infants  (children  of  10  to  14)  that  are  prostituted  in 
unknown  brothels,  and  I  do  not  believe  that  one  would 
resort  to  the  public  brothel  more  than  are  now  seeking  the 
gratification  of  their  lusts  on  the  lowest  diseased  sluts 
behind  hedges,  in  filthy  huts,  and  in  ditches  of  our  canton- 
ments." 

It  will  be  seen  that  hock  hospitals  enter,  as  they  neces- 
sarily must,  into  this,  as  into  all  plans  for  restraining  within 
some  bounds  this  terrible  disease,  and  this  involves  some 
expense ;  but  after  what  has  been  advanced  as  to  the  enor- 
mous loss  to  the  State  under  the  present  no  system,  I  think 
this  objection  can  be  got  over.  At  almost  all  our  stations  a 
civil  dispensary  is  already  in  existence,  and  it  would  not  be  a 
difficult  matter  to  add  a  few  lofty  and  well  ventilated  lock 
wards  to  them  for  the  treatment  of  diseased  prostitutes,  and 
to  draw  up  a  set  of  stringent  rules  for  their  proper  manage- 
ment. 

As  an  illustration  of  what  may  be  done  in  the  way  of 
prevention,  even  without  any  legislation  or  extraordinary 
means,  I  would  refer  to  the  following  memorandum  from 
the  Director-General,  Medical  Department,  detailing  what 
was  done  by  himself  some  years  ago  at  Secundrabad  : — 

Memorandum. 

The  state  of  the  3rd  European  regiment  soon  after  its 
arrival  at  Secundrabad  early  in  1855,  then  a  young  regi- 
ment scarcely  formed,  was  such,  from  the  number  of  cases 
in  hospital  of  venereal,  as  to  draw  my  especial  attention  to 
all  the  local  circumstances  connected  with  the  propagation 
of  this  loathsome  disease,  which  was  ruining  the  constitu- 
tions of  many  young  men,  and  laying  the  foundation  in 
numbers  for  future  invaliding  and  loss  to  the  service.  There 
were  about  eight  per  cent,  of  cases  in  hospital  in  a  strength 
not  much  more  than  700.  In  the  neighbourhood  of  the 
barracks  numbers  of  native  women  were  prowling  about 
every  evening,  and  the  huts  of  many  not  far  off.  They  were 
under  no  surveillance,  and  no  means  used  to  prevent  disease. 
After  some  difficulty  I  got  the  brigadier  to  sanction  the 
public  women  being  taken  up  by  the  police,  where  there 
was  good  reason  to  believe  they  were  infected,  as  when 
pointed  out  by  the  men  as  the  persons  they  got  the  disease 
from,  &c,  brought  to  the  civil  hospital,  there  examined,  and, 
if  diseased,  kept  in  until  cured ;  this  measure  was  almost 
magical,  the  number  of  cases  in  hospital  diminished  almost 
at  once  to  less  than  half,  and  soon  after  to  still  less,  and  it 
was  always  found  that  as  diligence  was  used  in  detecting 
and  examining  the  women,  &c,  they  decreased,  and  vice 
versa.  An  attempt  was  made  the  year  before  by  Dr.  Goodall, 
when  in  charge  of  the  civil  hospital,  to  get  diseased  women 
to  it,  and  he  paid  an  old  woman  himself  to  get  and  induce 
the  public  women  to  come  to  the  hospital;  but  some  dancing 
girls  got  up  a  complaint  before  the  police  against  the  old  hag 
and  she  was  incarcerated  for  interference  with  the  liberty  of 
the  subject ! !" 

I  would,  in  conclusion,  earnestly  press  this  subject  on 
the  serious  consideration  of  those  in  authority  ;  the  evil  is  a  . 
shocking  one,  it  is  increasing  on  our  hands,  and  it  demands 
on  every  ground,  moral  and  physical,  our  best  efforts  to  root 
it  up. 


No.  14. 

A  Revieav.— Observations  on  the  Hill  Fevers  of 
the  Southern  Peninsula  of  India  ;  with  some 
Remarks  on  Magnetism  and  Electricity  as  a  pro- 
bable Cause  of  Fever  and  some  other  Disorders,  by 
Dr.  Heyne,  Madras. — Med.  Chir.  Rev.,  July  1842. 

We  have  ever  considered  the  geological  nature  of  the 
soil  as  one  of  the  most  powerful  of  the  causes  of  physical 
climate ;  and  in  the  last  edition  of  the  work  on  Tropical 
Climates  by  the  senior  editor  of  this  Journal,  assisted  by 
Mr.  Martin,  will  be  found  a  sketch  of  our  sentiments  on 
that  head,  referring  more  especially  to  the  climate  of 
Bengal.  In  the  article  mentioned,  we  have  referred  also  to 
the  various  supposed  sources  of  the  electricity  of  our  atmo- 
sphere; but  in  truth  the  subject  is  an  obscure  one,  arid  in 
the  present  state  of  our  knowledge,  we  refer  with  pleasure 
to  such  an  ingenious  and  elaborate  article  as  Dr.  Heyne's, 
were  it  for  no  other  purpose  than  to  direct  incpiiry,  where 
facts  are  so  difficult  of  being  obtained. 

After  enumerating  the  symptoms  of  the  hill  fever,  Dr. 
Heyne  observes  that  the  ordinarily  received  opinions  as  to 


the  vegetable  or  marshy  origin  of  fevers  will  not  here  hold,  Sir  11.  Martin, 
for  that  ''the  hills  are  here  not  more  woody  than  in  other    C.B.,  F.Il.S. 

"  healthy  places  ;  some  indeed,  where  the  epidemics  of  1808   

"  and  1810,  as  well  as  the  endemic,  were  most  destructive,    25  Nov-  •  859. 

"  are  quite  naked  of  trees,  as  Diudigal,  Madura,  and  the  '  

"  rocks  west  of  Seringapatam." 

"  Now,  if  it  should  be  found,  that  this  fever  exists  con- 
stantly and  invariably  among  certain  description  of  hills, 
when  others  of  a  different  composition  are  as  constantly  free 
from  the  same,  would  it  not  become  reasonable  to  suppose 
that  the  nature  or  composition  of  the  rock  itself  must  furnish 
the  cause  of  the  calamity  ? 

"  The  hills  where  it  is  found  to  prevail,  appear  at  first 
view,  to  be  quite  harmless,  as  they  are  a  (jranite,  which  is 
the  most  common  rock-kind  on  this  globe.  They  contain, 
however,  besides  quartz,  felspar,  and  mica,  a  great  propor- 
tion  of  ferruijinous  hornblende,  which,  by  its  disintegration 
or  separation  from  the  rock,  becomes  highly  magnetic,  and 
in  which,  I  suppose,  the  cause  resides  which  produces  this 
fever,  besides  a  great  train  of  other  disorders.  This  iron 
hornblende  occurs  in  such  quantity,  that  all  rivulets,  public 
roads,  indeed,  all  hollows  along  these  hills  are  filled  with  its 
sand;  from  which,  also,  all  the  iron  in  this  part  of  the 
country  is  manufactured.  This  granite  is  remarkable  for 
its  disintegration,  as  it  not  only  separates  during  the  hot 
season,  in  large  masses  of  many  tons,  but  crumbles  as 
easily  into  its  composing  particles,  and  is  found  as  sand 
in  great  abundance,  not  only  near  every  rock,  but  near 
every  stone,  from  whence  it  is  carried  by  the  torrents  during 
the  rains  to  the  lower  parts  of  the  country,  and  thus  forms 
the  particular  mark  by  which  these  hills  may  be  distin- 
guished from  all  others.  It  is  generally  not  attracted  by 
the  magnet  when  united  to  the  mass,  even  when  it  occurs  as 
in  hornblende  state,  or  greenstone,  in  the  greatest  abun- 
dance, but  after  it  has  been  separated  it  is  attracted  as  much 
as  any  iron  filings.  This  may  be  owing  to  the  incipient 
state  of  oxydation,  or  more  likely  to  the  development  of 
magnetism  by  the  high  temperature  to  which  it  has  been 
exposed  in  the  hot  season,  which  also  may  have  weakened 
the  cohesion  of  the  rock,  and  caused  its  disintegration  n 
the  mass. 

"  Hills  of  this  description  form  the  principal  ranges  of 
the  Ghauts,  as  far  at  least  as  the  Godavery;  they  pre- 
dominate also  among  the  smaller,  and  in  single  hills  and 
rocks  in  the  low  country,  so  that  they  might  be  taken  for 
the  exclusive  rock  formation  of  this  country.  However, 
fortunately,  this  is  not  quite  the  case.  They  are  easily 
recognized  at  a  distance,  by  their  very  rugged  and  abruptly 
pointed  appearance,  and  the  great  steepness  at  their  tops. 
The  ranges  of  this  formation  are  also  very  interrupted,  and 
generally  consist  of  rows  of  single  hills,  although  to  the 
southward,  I  have  found  them  also  connected  at  bases,  and 
in  triple  and  quadruple  ranges." 

Dr.  Heyne  then  gives  an  excellent  topographic  descrip- 
tion of  the  hills  "  which  have  rendered  themselves  known 
"  to  Europeans  for  the  malignity  of  the  fever,"  and  after 
that  of  such  as  are  "  as  constantly  free  of  the  hill  fever." 
This  is  the  right  kind  of  topography,  but  for  obvious 
reasons  we  cannot  here  enter  into  it.  The  hills  where 
the  fever  is  "  totally  unknown,"  Dr.  Heyne  describes  as 
"  primitive  trap,  which  consists  of  quartz,  felspar,  and 
"  real  hornblende."  He  then  adds,  that  the  epidemic 
fever  of  1808,  stopped  short  at  a  range  of  hills  of  this  latter 
composition,  in  the  Coimbatore  district, — a  remarkable  fact. 

"  These  two  ranges  of  trap  proceed  with  very  little  or  no 
admixture  of  iron  stone  through  the  whole  Baramahal, 
from  Namcul  to  Darampoory  and  Vellore ;  the  rocks  are 
sometimes  compact  hornblende  and  greenstone,  or  basalt, 
all  belonging  to  the  same  formation ;  but  here  and  there 
hills  appear  among  them  of  iron  granite,  which  stand  in 
connexion  with  other  ranges  of  that  description  in  that 
province,  both  east  and  west  of  that  valley,  which  have  the 
hill  fever  as  virulent  as  in  other  parts  of  the  country,  where 
whole  ranges  of  these  hills  occur. 

"A  most  remarkable  instance  illustrative  of  the  above  facts, 
and  of  my  deductions  from  them,  I  found  at  Tripatoor, 
which  lies  in  the  above  valley,  close  to  a  large  table  land, 
the  rock  of  which  is  sandstone.  I  asked  there  a  respectable 
native  whether  any  such  disorder  as  fevers  were  frequent 
in  the  country,  but  received  in  answer,  '  No,  thank  God, 
not  within  ten  miles  of  this  place ;  at  Javadymalle,  a  hill 
fort,  where  no '  man  can  live  two  days  without  getting  it.' 
To  this  place  a  peon  was  despatched  with  the  simple  order 
of  bringing  two  or  three  stones  from  the  rock  of  the  hill,  and 
some  sand  as  might  be  found  on  the  road.  The  man  re- 
turned, and  brought  pieces  of  a  rock  composed  of  red 
felspar,  quartz,  and  plenty  of  ferruginous  hornblende ;  and 
the  sand  of  the  road  consisted  entirely  of  magnetic  sand  and 
particles  of  felspar. 

"  I  must  name  now  the  Pulicat  hills,  among  which,  as  far 
as  they  extend  to  the  southward  (Chittoor)  the  hill  fever  is 
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Sir  B.  Martin,  totally  unknown.  I  was  particular  in  my  inquiries  on  this 
C.B.,  F.li.S.    subject,  in  the  beginning  of  this  year,  when  among  them. 

 They  consist  entirely  of  flinty  slate,  and  are  bare  in  some 

25  Nov.  18o9.    piaces  as  they  are  woody  in  others,  and  as  lofty  and  as  low 
as  the  granite  hills. 

"  I  come  now  to  a  country  and  hills  where  I  have  lived 
myself  for  some  years,  the  Cuddapah  district.  It  is  divided 
from  Gurrumcondah  on  the  south,  and  from  iron  granite 
and  the  hill  fever  by  a  range  of  flinty  slate.  The  same  bends 
there  to  the  northward,  where  the  ranges  thicken  as  they 
advance,  and  leave  narrow  valleys  as  far  as  Cummuur,  and 
further  up  the  river  Kishna.  The  whole  or  most  of  these 
hills  belong  to  the  clay-slate  formation,  some  are  calcareous, 
all,  however,  are  free  of  the  hill  fever.  Other  fevers  may  oc- 
casionally be  seen,  such  as  simple  intermittents  and  bilious 
remittents,  but  they  do  not,  like  the  hill  fever,  run  into  a 
typhus,  and  the  cautious  may  easily  guard  against  and  get 
rid  of  them. 

"  This  is  the  largest  extent  of  inland  country  which  I 
know  to  be  free  of  the  hill  fever,  viz.  from  Cuddapah  to 
Kishna  near  Chintapilly,  a  place  that  has  been  at  all  times 
dreaded  for  its  fevers.  There,  the  iron  granite  hills  prevail 
again.  To  the  westward  of  Cuddapah,  the  healthiness  of 
the  country  extends  to  the  Ganjecottah  hills,  which  belong 
to  the  flsetz  trap  formation,  consisting  of  sandstone,  lime- 
stone, jasper,  and  hornstone  pebbles  cemented  together,  and 
which  are  perfectly  free  of  magnetic  ironstones. 

"  Bababudden  is  another  range  of  hills  which  is  remark- 
ably free  of  hill  fevers,  although  it  lies  between  places  of 
notoriety  for  such,  as  Seringapatam  to  the  south-west, 
and  Chittledroog  to  the  north-west,  and  Naggury  to  the 
west,  an  unwholesome  country  amongst  the  Ghauts.  It 
belongs  to  the  clay  slate  formation,  and  active  magnets  are 
found  in  large  depositions  on  them.  It  rains  on  them  for 
six  months  in  the  year  continually,  when  plants  keep  fresh 
and  alive  in  the  open  air  for  many  days  after  they  have  been 
taken  out  of  the  ground  or  broken  off  the  stem.  In  fact, 
my  observation,  viz.,  that  the  hill  fever  on  this  coast  exists 
exclusively  among  the  hills  of  the  granite  formation,  or 
where  ironstone  is  found  in  large  quantities,  will  be  con- 
firmed, the  more  it  is  brought  to  the  test. 

' '  A  principal  question  arises  now,  but  which,  and  the 
answer  to  it,  I  presume  will  be  anticipated  by  every  medical 
man,  viz.,  what  can  be  the  particular  principle  in  that  rock 
which  should  have  so  powerful  an  effect  on  the  human 
frame?  I  readily  ascribe  it  to  the  magnetic  or  electric  fluid, 
which  seems  to  exist  in  the  greatest  abundance  in  the  iron 
hornblende,  and  is  disengaged  in  great  quantity,  in  the  hot 
season." 

"  The  electric  and  magnetic  fluids  are  modifications  of 
each  other — a  principle  now  pretty  generally  admitted.  It 
exists  in  the  air,  and  that  it  does  in  the  earth  and  in  the 
minerals,  need  scarcely  be  mentioned ;  ncr  are  the  animal 
and  vegetable  kingdoms  less  indebted  for  its  influence — 
indeed,  it  is  the  anima  mundi.  It  can  be  accumulated  under 
certain  circumstances  in  the  air,  and  there  is  no  doubt  that, 
as  in  magnetism,  so  it  is  in  iron  and  in  some  other  minerals, 
and  as  it  is  elastic,  it  can  be  also  dissipated  from  the  place 
in  which  it  is  confined.  Of  course  where  magnetic  iron 
abounds  the  electric  fluid,  whether  in  its  positive  or  negative 
quality,  will  make,  imder  favourable  circumstances,  its 
escape. 

"  This  must  be,  on  common  physical  principles,  the  case 
when  the  temperature  is  more  than  usually  increased j  the 
hottest  season,  therefore,  when  the  rocks,  exposed  to  the 
meridian  rays  of  the  sun,  are  raised  to  the  accumulated  heat 
of  2203,  is  the  epoch  when  the  fever  rages  most  (which  we 
suppose  to  originate  from  the  greatest  development  of  mag- 
netism). It  is  known  that  a  high  degree  of  electricity  can 
be  raised  in  certain  minerals  by  heating  them  merely;  and 
according  to  my  experiment,  the  hornblende  which  is  found 
in  this  granite  becomes  magnetic  on  being  heated,  which 
before  showed  no  magnetism  whatever.  It  stands  also  to 
reason,  that  the  first  rain  which  cools  the  atmosphere  down 
to  74°  must  put  a  stop  to  the  discharge  of  that  principle, 
and  to  the  further  cause  of  the  fever,  for  ' cessante  causa 
'  tollitur  effectus.' 

"  It  is  generally  believed  that  so  powerful  a  principle  has, 
or  must  have,  a  great  influence  on  the  animal  constitution, 
although  electricity  has  hitherto  been  tried,  but  with  very 
partial  success,  as  a  remedy  against  some  disorders;  and  if 
I  am  not  mistaken,  with  more  where  it  has  been  abstracted, 
where  sparks  have  been  elicited,  than  where  they  have  been 
imparted.  Magnetism  has  also  been  tried,  but  oftener 
ridiculed,  by  the  medical  world  in  England,  particularly 
that  which  is  called  animal  magnetism. 

"  In  my  humble  opinion,  it  is  here  the  particular  magnetism 
or  electricity  of  the  iron  granite,  without,  however,  attempt- 
ing to  determine  whether  it  is  the  vitreous  or  resinous ;  for 
hornblende  in  primitive  trap  contains  nearly  as  much  iron  as 
that  of  the  granite.    The  iron,  also,  in  other  minerals,  aa  in 


the  magnetic  iron  slate  of  Bababudden,  and  the  carbonated 
iron  ores  of  that  country,  possesses  as  much  magnetism, 
even  in  its  active  state,  yet  do  they  not  prove  themselves  in 
the  least  hurtful  to  our  constitution,  as  that  of  the  iron 
granite  hills.  Of  course,  if  it  be  electricity  at  all  (as  it 
should  appear)  it  must  be  that  particular  modification  of  it 
which  is  inherent  to  the  iron  sand  of  the  granite  of  this 
country. 

"  It  has  been  observed  by  some  practitioners  (Mr.  Scarman) 
that  the  night  air  in  those  places,  where  such  fevers  occur, 
is  particularly  to  be  dreaded.  This  seems  to  militate  against 
the  new  doctrine,  but  is  actually  in  support  of  it ;  for  elec- 
tricity, as  is  well  known,  can  be  confined  to  clouds  for  a 
considerable  time,  or  can  be  kept  at  a  certain  spot  by  attrac- 
tion (as  in  the  ignis  fatuus),  and  of  course  the  same  prin- 
ciple, under  a  different  form,  but  from  similar  causes,  may 
be  kept  floating  in  the  air  for  some  time  at  the  particular 
spot  where  it  has  been  discharged,  and,  if  it  should  remain 
till  night,  it  must  be  condensed  by  the  coolness  of  it,  and 
hence  will  be  imparted,  or  come  concentrated  to  those  who 
expose  themselves  to  it  at  the  time. 

"  The  natives  are  particularly  fond  of  sleeping  in  the  open 
air  with  a  very  slight  or  no  covering.  Hence  one  cause  of 
their  being  oftener  subject  to  those  fevers  than  Europeans. 

"  A  moist  atmosphere  destroys  electricity  (to  use  the  com- 
mon phrase)  or  abduces  it ;  it  is  therefore  but  natural  that 
the  first  strong  rain  in  the  season,  besides  the  cooling  of  the 
rocks,  should  remove  the  sickness  which  is  the  consequence 
of  it.  On  that  account  also,  in  a  season  prior  to  the  hot — 
in  J anuary  and  February — the  fever  has  been  restrained  by 
the  same  circumstance.  The  heavy  dews  among  our  Ghauts, 
which  some  have  even  considered  as  the  forerunner,  or  as  a 
powerful  cause  of  these  fevers,  have  absolutely  retarded  or 
prevented  them ;  for  it  should  be  known  and  remarked, 
that  these  months  are  reckoned  the  safest  to  venture  among 
the  Ghauts  and  to  remain  there. 

*  *  *  * 

"  It  may  be  observed,  further,  that  all  epidemics  in  this 
country  are  preceded  by  uncommonly  heavy  rains  and 
some  lightning ;  such  was  not  only  the  case  in  the  fever 
epidemy  of  1808  to  '10,  as  already  said;  but  such  existed 
before  the  appearance  of  the  present  cholera  morbus  in 
Bengal,  and  now  at  Madras.  I  do  not  suppose,  however, 
that  they  are  in  consequence  of  the  rain  after  it  has  fallen, 
and  the  inundations  which  have  followed  it,  but  from  the 
superabundance  of  electric  matter  which  caused  the  rain,  or 
in  fact  from  the  same  cause  (electricity)  derived  from  a  dif- 
ferent source. 

"  I  would  advise,  as  a  precaution,  to  avoid,  if  possible, 
the  living  near  a  hill  or  rock  about  which  a  quantity  of 
magnetic  iron  sand  is  found.  The  distance  of  two  miles 
would  be  quite  sufficient  in  common  cases,  as  it  has  been 
observed,  even  at  Courtallum,  where  the  village,  that  had 
suffered  much  from  the  fever,  has  been  removed  with  the 
best  effect  to  that  very  distance. 

"  I  could  now  close  my  writing,  as  I  have  said  nearly 
every  thing  which  I  know  at  present  'on  the  subject ;  but  I 
will  suggest  a  few  hints,  which  strike  me,  will  not  inaptly 
come  from  me,  although  I  am  convinced  they  would  soon 
occur  to  others,  and  would  be  most  likely  better  expressed. 

"  It  appears,  in  the  first  instance,  to  me  probable,  that 
electricity  in  general  is  the  principle  which  has  most  influ- 
ence on  our  health  and  on  our  life.  We  live  m  it  con- 
stantly, it  penetrates  everything,  it  is  as  a  constituent  of 
everything,  &c.  It  may  abound  in  some  situations,  it 
may  be  deficient  in  others,  each  of  which  must  have  pecu- 
liar effects ;  the  positive  or  vitreous,  the  negative  or  resinous, 
may  predominate ;  either  must  have  its  peculiar  influence. 
In  the  preceding  pages  we  have  seen  what  effect  it  has  when 
it  occurs  in  great  quantity  from  magnetical  iron-stone  (I 
believe  the  resinous) ;  it  is  probable  that  it  may  have  similar 
consequences  from  whatever  other  sources  it  may  be  de- 
rived. The  fever  in  the  Northern  Circars,  although  it 
might  not  be  owing  to  the  electricity  from  the  minerals  of 
the  country,  may  be  to  that  of  marshes,  which  may  be  easily 
ascertained ;  in  its  attacks,  it  seems  to  be  like  the  hill  fevers, 
particularly  in  its  tendency  to  run  into  a  typhus,  or  into 
enlargements  of  the  spleen,  &c.  It  appears  to  me  also  very 
certain,  that  the  fever  in  fens  of  some  countries,  in  the 
south  of  England,  and  the  Walcheren  fever,  are  engendered 
in  the  same  manner.  1  have  for  the  latter  supposition,  at 
present,  no  other  proof  but  the  frequency  of  the  ignis 
fatuus  in  these  situations  (certainly  but  an  electrical  phe- 
nomenon), and  the  account  of  the  fever  itself,  which  seems 
to  resemble  our  hill  fever  in  many  particulars,  as  do  the 
marsh  fevers  of  Bengal  and  Sumatra,  which  quickly  run 
into  a  typhus,  and  affect  the  spleen  violently. 

"  In  further  support  of  this  opinion  I  will  say  that  Abbe 
Nallet,  or  Dr.  Wilson,  or  even  the  gentlemen  of  the  medical 
committee,  have  long  ago  suspected  the  electricity,  which 
we  know  to  exist  there  in  some  abundance,  must  be  the 
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real  efficient  cause.  That  the  different  gases,  as  hydrogen 
and  carbonic,  or  the  deficiency  of  oxygen,  cannot  be  blamed, 
has  been :  requently  demonstrated  by  endiometrical  means, 
whichi  ndeed  have  generally  proved  that  the  air  in  the  most 
unhealthy  places  is  as  pure  and  as  full  of  oxygen  as  in  the 
most  salubrious  situations.  To  conclude  this  subject,  I 
must  say,  that  in  my  humble  opinion  all  fevers  are  in  some 
degree  engendered  by  a  superabundance  of  electricity,  either 
of  the  local  situation  or  the  habitude  of  the  individual." 

After  these  lengthened  quotations  we  need  hardly  say 
that  we  highly  appreciate  the  laborious  research  of  Dr. 
Heyne,  in  which  we  have  no  doubt  that  many  of  our 
brother  officers  in  India  will  follow  him.  More  than  twenty 
years  ago  we  observed  that  the  abrupt  mountain  ranges 
which  are  crossed  between  Midnapore,  in  the  province  of 
Orissa  (Bengal  Presidency),  and  Sumbhulpore,  on  the 
Mahanaddi,  in  the  province  of  Gondwana,  are,  throughout, 
of  the  ferruginous  nature  described  by  Dr.  Heyne.  They 
are  unequalled  for  their  insalubrity,  and  the  prevalent  fever, 
as  we  well  know  from  personal  suffering  and  sad  recollection, 
is  the  most  severe  of  any  of  which  we  have  experience  in 
that  or  any  other  portion  of  India ;  indeed,  there  are  few 
survivors  from  it,  whether  natives  of  Hindostan  or  of 
Europe. 


No.  15. 

Report  on  Climate  of  "Nynee  Tal,"  according 
to  Order  from  "  Secretary  of  State  for  India." 

"  Nynee  Tal "  lies  6,409  feet  above  the  level  of  the  sea 
in  a  basin  or  glen  of  an  oval  shape,  having  the  "  Tal  "  or 
lake  in  the  centre.  This  glen  or  basin  is  bounded  on  the 
north  by  "  Chenee,"  the  highest  peak,  on  the  east  by 
"  Sheer-ka-danda,"  on  the  west  by  "  Ayopatha,"  while  on 
the  south  the  lake  discharges  its  waters  through  a  narrow 
gorge  down  towards  the  plains  of  "  Huldwanee."  Owing 
to  the  hills  surrounding  this  station,  there  are  only  two 
entrances  for  direct  current  of  air,  the  one  on  the  north-west 
between  "  Ayopatha  "  and  "  Chenee,"  the  other,  the  narrow 
gorge  on  the  south.  Hence  there  are  only  two  winds,  one 
blowing  down  from  the  north  and  north-west,  the  other 
blowing  up  the  lake  from  south  and  south-west. 

The  civil  station  lies  principally  on  the  north  of  the  lake 
at  the  foot  of  "  Chenee."  The  houses,  generally,  are  well 
situated,  but  badly  built,  and  as  badly  kept  in  repair.  The 
great  fault  of  this  station  is,  the  immense  amount  of  vege- 
tation, trees,  and  underwood  allowed  to  grow  up  close  to 
the  bungalows,  and  the  want  of  public  latrines. 

The  military  station  is  divided  into  the  "  near  "  or  hos- 
pital barracks,  and  the  "  kail  khan  "  is  "  far  away  "  huts. 
The  former  lie  in  the  very  centre  of  the  gorge  at  the  south 
end  of  the  lake,  below  its  level  (one  hut  being  at  least  40  or 
50  feet  lower),  and  so  surrounded  by  trees  and  rocks,  and 
banks  of  earth,  as  to  be  little  affected  by  the  breezes.  During 
the  rainy  season,  these  huts  are  very  damp,  badly  aired  and 
certainly  detrimental  to  the  health  of  the  men. 

The  "  kail  khan  "  (or  "  far  away  ")  barracks  are,  on  the 
other  hand,  well  placed,  one  mile  further  out,  on  the  top 
and  sides  of  an  open  ridge,  one  set  facing  south  and  south- 
west, the  others  north  and  north-east.  Owing  to  their  being 
on  an  inclined  surface,  and  not  in  the  immediate  vicinity  of 
damp  underwood,  the  huts  are  dry  and  well  aired. 

The  hospital  situated  on  the  top  of  a  small  mound  at  the 
south  end  of  the  lake,  and  overlooking  the  gorge,  and  the 
near  barracks  is  too  exposed,  and  every  way  inadequate  for 
the  use  of  sick. 

The  huts  themselves  are  too  low,  not  having  sufficient 
room  in  height,  while  the  chimneys  are  so  badly  constructed 
that  constant  smoke  and  consequent  irritation  of  menrs 
eyes  are  the  daily  complaints. 

Generally  speaking,  the  accommodation  for  the  troops  is 
as  bad  as  can  well  be,  and  offers  a  stumbling  block  to  a 
correct  judgment  being  formed  as  to  the  advantages  of  this 
station  for  a  convalescent  depot. 

The  rations  of  meat  are  pretty  good,  the  bread  is  often 
badly  baked,  and  of  course  condemned ;  the  water  all  from 
the  lake  is  clear  and  good,  and  affords  ample  opportunities 
for  bathing. 

In  order  to  do  justice  to  this  climate,  the  troops  should 
be  properly  lodged.  To  effect  this,  I  think  the  following 
proposals  should  be  attended  to  : — 

1st.  Condemn  the  near  barracks  and  hospital. 

2nd.  Raise  the  roofs  of  the  far  away  huts,  so  as  to  give 

more  ventilation  and  improve  the  draught  of  the 

chimneys. 

3rd.  Make  all  the  roofs  zinc,  the  walls  are  strong  enough. 
4th.  Build  new  huts  on  the  face  of  the  hill,  running  up 
from  the  present  parade  ground,  and  a  new  hospital 


in  a  position  near,  but  not  too  close,  such  as  was  Sir  R.  Martin, 
proposed  by  Captain  Glover,  Bengal  Engineers,  this    C.B.,  F.R.S. 

summer.   

One  great  step  towards  improving  the  south  end  of  the  25  Nov.  1859. 
lake  would  be  to  fix  cantonments  which  would  take  in,  and  — — 
so  bring  under  military  law,  a  very  offensive  dirty  bazaar, 
and  a  ravine  which  is  polluted  by  every  kind  of  filth,  as  well 
as  fill  up  a  marsh  which  lies  close  under  the  hospital,  and 
which  the  civil  authorities  allow  to  exist.  One  other  general 
measure  should  be  adopted  over  all  the  station.  The  trees 
should  be  cut  down  to  one-half  their  number,  and  all  the 
underwood  cleared  away  and  kept  cut.  The  vegetation  is 
too  luxuriant,  and,  I  believe,  is  the  source  of  "  fever," 
generated  in  Nynee  Tal,  among  civilians  and  troops.  The 
want  of  public  latrines  is  a  source  of  much  annoyance  to 
all,  and  might  be  easily  remedied. 

The  "  climate  "  of  Nynee  Tal  is  for  eight  months  in  the 
year  clear,  bracing,  and  invigorating.  This  good  season 
lasts  from  the  end  of  the  rains,  20th  September  or  1st 
October,  to  the  end  of  May.  The  bad,  from  June  to 
September. 

January  is  clear,  cold  and  frosty,  with  snow  occasionally. 

February  is  much  the  same. 

March  is  cold,  winds  severe. 

April  is  boisterous,  gales  and  thunderstorms. 

May  is  fine,  warm,  with  occasional  showers. 

June  is  almost  constantly  clouded,  rainy  and  windy. 

July  is  hot,  damp  and  rainy. 

August  is  misty,  damp,  and  like  a  vapour  bath. 

September,  towards  the  latter  half,  clears  up  to  settled  clear 
weather,  while  October,  November,  and  December  are  de- 
lightfully clear  and  bracing. 

According  to  observations  made  for  several  years  by 
General  Sir  W.  Richards,  K.C.B.  : — 

219  days  are  generally  fine. 
68  days  are  generally  clouded. 
78  days  rain,  hail,  or  snow. 

The  average  "fall  of  rain"  for  the  year  is  112  inches. 
The  most  ever  marked,  in  1853,  was  144  -465  inches. 
The  smallest  fall,  in  1848,  was  68  "015  inches. 
The  average  "  temperature  "  at  2  p.m.  is  64°  ;  at  dawn,  51°. 

The  highest  ever  marked  in  the  shade  was  80° ;  the  lowest 
18°.  In  winter  the  daily  variation  is  considerable,  but  in 
summer  it  never  exceeds  4°  or  6°.  The  winter  and  spring 
are  the  most  healthy  seasons.  Owing  to  the  large  amount 
of  evaporation,  September  and  the  first  half  of  October  are 
not  so  healthy ;  but,  until  the  rains  come  on  in  June,  all 
the  rest  are  clear  and  exciting.  During  the  good  season 
little  sickness  prevails,  while  during  the  months  of  June, 
July,  August,  and  September,  hepatic  complaints,  head 
affections,  rheumatism,  and  fevers  of  an  intermittent  type 
are  common.  Every  one,  indeed,  suffers  from  headache, 
"  malaise  "  with  languor  and  listlessness  of  body  and  mind. 
As  yet,  however,  no  local  "  diarrhoea "  has  shown  itself 
during  or  after  the  rains,  while  cholera  only  once  came  here, 
and  that  by  reason  of  the  Ghoorkas  bringing  it  from 
"  Almorah      even  then  it  did  not  spread. 

Towards  autumn  coughs  and  colds  are  frequent.  Con- 
gestion of  the  liver  and  spleen  occur,  but  not  to  any  serious 
extent. 

To  say  that  the  damp  season  here  is  of  no  benefit  is  to 
state  an  untruth.  It  is  to  be  confessed  many  invalids  gain 
nothing  during  its  continuance,  but  they  lose  nothing  ;  that 
is  to  say,  had  they  remained  in  the  plains  they  would  have 
lost  all  chance  of  recovery,  while  here,  though  they  gain 
nothing  they  lose  no  ground,  and  immediately  after  the  set- 
tled bracing  weather  sets  in,  they  improve  remarkably. 

During  the  last  summer  months  blistered  surfaces,  leech 
bites,  marks  of  cupping,  and  incisions  took  on  a  suppura- 
ting unhealthy  action.  Buboes  refused  to  heal,  and  it  was 
with  reluctance  I  ever  broke  the  skin  in  patients  at  the 
hospital  or  in  the  station.  But  before  and  after  this  wet 
season  wounds  and  accidents  heal  with  magical  celerity. 
The  constitutional  effect  of  this  temperate  clear  atmosphere 
on  the  spirits  and  health  of  the  invalids  is  more  especially 
seen  in  October,  although  when  they  first  arrive  in  April 
they  recover  very  quickly,  and  some  of  the  worst  cases 
never  relapse  during  the  hot  wet  season. 

Debility  after  acute  disease  or  fever  soon  disappears. 

Hepatic  and  dysentine  cases  have  this  year  improved 
rapidly  both  after  and  before  the  rains. 

Head  affections  and  rheumatism  do  not  improve,  at  least 
satisfactorily. 

General  diseases,  such  as  scrofula,  do  improve,  unless 
these  be  organic  diseases,  such  as  "phthisis,"  which  never 
does  well  in  the  hills.  Heart  affections,  if  organic,  can 
expect  no  relief,  while  at  first  the  functional  affections  suffer 
from  the  increased  action  brought  on  this  elevated  site  and 
rarefied  air. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir  R.  Martin, 
C.B.,  F.R.S. 

25  Nov.  18;>9. 


Referring  to  the  table,  it  will  be  seen'  that  since  June 
1858  (when  first  Europeans  came  up), 

599  have  arrived  (sick) ;  of  these, 
137  have  been  invalided ; 
19  died  (2  from  accidents);  leaving 
17  deaths  from  natural  causes  among  599  in- 
valids for  the  space  of  16  months. 

In  June  1858  (and  summer)  290  invalids  came  up.  Of 
these,  9  died,  15  invalided,  17  were  kept  up  all  winter,  149 
went  to  their  "  duty  "  with  their  regiment.    Of  these, 

117  kept  all  winter-; 

3  died ; 

26  were  invalided  (October  1859). 

Several  are  kept  up  this  winter,  as  they  are  on  the  staff 
but  the  rest  go  to  their  "  duty." 
In  April  and  summer  of  1859 — 
309  invalids  came ; 
95  have  been  invalided  ; 
7  have  died ;  while  about 

120  will  be  able  to  join  their  corps,  &e. ;  and 
130  to  remain  all  winter. 

Taking  these  last  two  together  we  have — 
421  in  total ; 
10  deaths ; 

162  or  about,  who  have  gone  by  discharge,  and 
who  are  about  to  go. 

About — 

128  to  remain  all  winter ;  and 

121  to  go  to  England  (invalided). 

as  to  the  "  deaths.''  Since  my  arrival  last  January  (1859), 
I  have  had  9  deaths — 

1  from  dysent.  chron. ; 

1  from  apoplexy ; 

1  from  fatty  or  "  nutmeg  "  liver ; 

1  from  acute  "  hepatic  abscess ;  " 

4  from  chronic     ,,  „ 
1  from  accident. 

The  chronic  cases  could  have  survived  nowhere.  One 
died  within  thirty  hours  after  arrival.  And  here  I  may 
remark  that  my  predecessor,  Dr.  V.  Mc Masters  (H.M. 
78th  Highlanders),  complained  of  the  same  thing,  while 
I  have  known  several  instances  of  invalids  dying  on  the 
road. 

The  only  very  acute  case  ending  in  death  was  from 
"  apoplexy."  This  occurred  in  a  young  man,  healthy  to 
all  appearances,  proving  fatal  in  three  days. 

The  only  case  when  I  could  say  the  abscess  began  to 
form  in  the  liver  after  the  patient's  arrival,  was  the  one 
marked  "hepat.  abscess  acute."  All  the  others  had  the 
seeds  of  disease,  evidently  strongly  developed  ere  they 
came  here,  the  post  mortem  examinations  always  revealing 
more  extensive  disease  than  could  be  accounted  for  by  the 
symptoms  while  under  my  care. 

I  have  seen  very  few  acute  cases  of  disease  here.  Several 
sharp  attacks  of  "  hepatitis "  in  old  standing  cases  after  a 
debauch  or  exposure,  some  severe  attacks  of  "  dysentery " 
or  "  diarrhoea "  in  patients  sent  up  for  these  (all  caused 
more  by  the  improvidence  of  the  men  than  by  the  climate,  and 
all  yielding  to  treatment),  with  two  cases  of  acute  inflam- 
mation about  the  heart  and  pericardium,  form  the  whole. 
"  Spleen,"  even  accompanied  by  "  liver "  and  "  ascites," 
has  recovered  and  lessened  in  size  among  the  young 
soldiers.  All  the  other  cases  treated  were  merely  partial 
relapses  of  their  original  disorder. 

I  have  not  seen  "  dysentery "  originated  here  in  any 
man,  nor  any  form  of  new  disease. 

"  Rheumatism"  does  not  improve,  several  patients  having 
constant  fresh  attacks. 

The  " ophthalmia"  cases  occurring  here,  all  very  slight, 
have  done  well. 

The  women  and  children  are  remarkably  healthy ;  even 
during  the  rains,  very  few  cases  of  disease  occurred  among 
them.  Upon  the  whole,  then,  the  following  results  may 
be  considered  well  founded. 

"  Fevers  "  rapidly  improve,  even  during  the  wet  season. 

"Abdominal  diseases"  also  (except  old  hepat.  ch.  in 
worn-out  men). 

"Debility  "  also,  from  any  cause  not  organic. 

"Surgical"  cases  improve  likewise  wonderfully. 

But  "  chest,"  "  head,"  and  "  rheumatic  "  affections  should 
not  be  sent  (not  improving  here),  for  we  have — 

Out  of  192  fevers  only-  -  -  24  invalided. 

„    154  abdom.  disease  -  -  35  „ 

„    148  debilitus    -  -  -  34 

„     39  surgical     -  -  -  13  „ 

„       9  ophthalmia  -  -  -     4  „ 


While  out  of— 

„       5  head  affections  3  invalided. 

„     20  rheum.      -       -       -  11 

„     23  chest  -       -       -       -    10  „ 

As  may  be  expected,  the  rate  of  sickness  per  month  is 
greatest  during  the  wet  hot  summer,  while  the  number  of 
deaths  is  pretty  equally  distributed  over  the  year. 

It  is  impossible  to  be  correct  as  to  the  names  of  the 
disease  causing  death,  hence  a  discrepancy  between  these 
notes  and  the  table.  The  fatal  cases  died  from  some  organic 
disease  which  became  developed  after  their  names  and  disease 
had  been  sent  up. 

It  may  be  said,  however,  that  no  death  has  occurred 
(except  the  "  apoplexy  ")  brought  on  by  disease  contracted 
here. 

In  conclusion,  I  sincerely  believe  this  station  to  be 
admirably  adapted  for  the  use  of  invalids  of  a  certain  class, 
viz.,  debilitated,  dysenteric,  hepatic,  and  surgical  cases.  The 
air  is  dry,  bracing,  and  exhilarating  during  the  greater  part 
of  the  year.  All  that  is  required  is  proper  accommodation 
for  the  troops  here,  and  a  judicious  selection  of  the  sick  in 
the  plains  below.  For,  as  may  be  easily  imagined,  the  cold 
nights  induce  rheumatism,  while  the  hills  and  uneven 
walking  annoy  those  suffering  from  chest  or  (heart) 
affections. 

A.  W.  P.  PlNKERTON,  M.D., 

Assistant-Surgeon,  R.A., 
Nynee  Tal,  In  medical  charge. 

Oct.  31.  1859. 


No.  16. 

Description  of  the  Ottlet  Pett  or  Jawade  Hills, 
by  Captain  Young  of  the  Madras  Army. 

1.  This  range  of  hills,  situated  10  miles  S.W.  of  Vellore, 
attains  an  average  height  of  2,500  feet  above  the  level  of 
the  sea;  one  lofty  spur,  called  Khailasagurh,  is  said  to  be 
2,900  feet  in  height,  being  the  same  as  Bangalore ;  the  ex- 
tent of  plateau  upon  it,  however,  is  too  limited  for  the 
purposes  of  a  sanitarium. 

2.  The  main  range  is  called  Ottley  Pett,  in  honour  of 
Col.  Ottley,  late  Fort  Adjutant  at  Vellore,  who  was  one  of 
the  first  to  bring  it  to  public  notice  ;  it  has  ample  space  for 
all  purposes,  being  alternately  plateaus  and  small  heights 
covered  with  bamboo  jungle  and  young  trees,  amongst 
others  sandal  wood  ;  the  ravines  are  thickly  covered  with 
dense  prickly  jungle ;  large  trees  are  scattered  about  here 
and  there. 

3.  In  1849,  a  bungalow  was  built  on  the  main  range  by 
public  subscription  amongst  the  officers  of  the  52nd 
Regiment  N.  I.  and  other  residents  of  Vellore.  A  well  was 
dug,  a  vegetable  garden  laid  out,  and  a  road  capable  of 
being  ridden  up  was  cut  out  from  the  foot  of  the  ghaut,  up 
to  the  bungalow.  In  1855,  the  officers  of  the  44th  Regi- 
ment N.  I.  and  other  residents  repaired  and  enlarged  the 
bungalow  and  road. 

4.  The  bungalow  was  occupied  at  different  times  through- 
out the  year,  and  on  one  or  two  occasions  for  a  month  at  a 
time.  A  European  pensioner  had  charge  of  it  during 
1854-55,  and  remained  there  upwards  of  a  year  in  the  best 
of  health.  Mild  cases  of  fever  have  been  known,  but  if 
due  precautions  are  taken  they  would  seldom  or  never  occur ; 
there  are  villages  on  the  range,  but  fever  is  not  prevalent 
amongst  the  people,  who  look  healthy,  although  they  live 
completely  surrounded  by  jungle. 

5.  The  range  of  the  thermometer  was  found  to  be  10 
degrees  lower  than  that  of  Vellore,  and  the  amount  of  rain- 
fall was  certainly  greater. 

6.  The  distance  from  Vellore  to  the  foot  of  the  ghaut  is 
about  10  miles,  and  the  road  up  the  ghaut  is  2  miles  more, 
making  from  the  railway  station  16  miles  in  all;  about  8 
miles  of  this  road  would  require  repair  at  a  trifling  cost. 

7.  The  vegetables  in  the  garden  succeeded  admirably; 
peas  grew  to  the  height  of  7  or  8  feet,  and  all  others  equally 
well ;  the  supply  of  water  never  failed,  and  manure  from 
goats  and  cattle  pastured  on  these  hills  was  to  be  had  in 
abundance  for  nothing.  The  drinking  water  from  the  well, 
some  80  yards  from  the  bungalow,  was  excellent  and  never 
ran  dry. 

8.  Building  materials,  such  as  stones  for  the  walls,  and 
bamboos  and  stout  trees  for  rafters,  can  be  had  on  the  spot ; 
chunam  must  be  brought  from  below. 

9.  The  spot  on  which  the  bungalow  is  built  overhangs  the 
plain :  and  faces  the  direction  of  the  sea,  and  owing  to  a 
large  gap  in  the  opposite  range  and  no  other  hills  inter- 
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vening,  the  sea-breeze  is  perceptibly  felt ;  if  there  is  any 
difference  in  climate  throughout  the  year,  the  N.E.  monsoon 
is  the  healthier  season,  as  the  wind  then  comes  over  the 
plain,  and  not  over  any  extent  of  jungle ;  during  the  S.W. 
monsoon  the  wind  blowing  over  the  jungle  in  rear  of  the 
bungalow  may  probably  make  that  season  not  so  healthy 
as  the  other.  The  scenery  is  very  fine,  being  not  unlike 
that  of  the  Western  Ghauts. 

10.  From  the  above  account,  it  will  be  apparent  that  the 
Ottley  Pett  range  of  hills  possesses  many  advantages  for  the 
formation  of  a  sanitarium  for  the  European  troops  stationed 
in  and  around  the  Presidency,  viz.,  at  the  Mount,  Fort, 
Poonamallee,  and  Palavaram,  for  according  to  Sir  Ranald 
Martin,  the  greatest  authority  on  such  points,  its  elevation 
is  in  many  cases  to  be  preferred  to  that  of  higher  hills.  Its 
climate  is  nearly  as  bracing  as  that  of  Bangalore,  being  10 
degrees  colder  than  the  plains  of  the  Carnatic,  and  is  com- 
paratively free  from  fever  ;  it  is  easily  reached  by  rail  in  8 
hours ;  good  water,  is  to  be  had  on  the  spot  as  well  as 
building  materials.  Ample  ground  for  building  and 
parades  for  troops  is  available ;  an  unlimited  supply  of 
vegetables  and  flowers  can  be  cultivated,  as  well  as  a  good 
description  of  grass,  and  the  whole  can  be  arranged  at  a 
trifling  cost. 


Table  II. 


No.  17. 

Report  on  the  Eamandrooo  Sanitarium,  by 
E.  W.  Eyre,  Esq.,  Superintending  Surgeon. 

"  As  regards  the  Sanitarium  at  Eamandroog  I  can  report 
satisfactorily :  marked  benefit  was  derived  in  the  cases 
mentioned  in  last  year's  report  as  the  most  eligible ; 
where  there  was  constitutional  or  acquired  debility, 
epidemic  fever  in  I860  furnished  just  such  cases, 
men  left  Bellary  on  the  9th  December  1850,  pale 
debilitated ;  but  after  a  fortnight's  residence  they 
made  a  decided  improvement,  and  after  from  one  to  „ 
months'  sojourn  they  returned  stout  and  fresh-coloured,  an 
though  just  landed  from  England." 


viz., 
The 
The 
and 
had 
two 


Table  I, 

Showing  the  Number  of  Invalids  sent  to  the  Ramandroog 
Sanitarium,  their  Diseases  and  Results,  from  1848  to 
March  1858  inclusive. 


General  debility,  constituO 
tional  or  consequent  on  fever  [ 
or  deranged  health,  without  I 
local  disease  -J 


Nervous  palpi t  at  ion  of  heart 


Rheumatism  - 
Secondary  Syphilis  and  Rheu-~i 
matism    complicated    with  >• 
Syphilitic  taint         -         -  ' 
Primary  Syphilis  in  unhealthy") 
constitutions  -         -  -j 
Impaired   health  consequent^ 
on  venereal  chiefly,  and  Ion??  > 
confinement  to  hospital  -J 
Scrofula  - 
Bowel  Complaint  - 
Ditto  ditto  Convalescents  from 
''Pneumonia,  2  -"~| 


129 


127 


fl 

Pulmonary  J  Bronchitis,  8 
affections.  |  Phthisis,       1    -  [ 
lAsthma,        1  -J 
Hepatic  affections 
Ulcers    and    eruptions  con-"~| 
nected  with  depraved  habit  > 
of  body  --.  -J 
Disease  of  Kidney  and  Bladder 


Ophthalmia 
health  - 


With    impaired  | 


Total 


30 


12 


13 


300 


218 
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*  Health  im- 
proved, but 
continued 
subject  to 
palpitation. 


Per  cent,  of  recovered  to  number  sent 
Ditto     no  benefit  ditto 
Ditto  of  partial  benefit  ditto 
Ditto      died  ditto 
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Invalids  sent  to  Raman- 
droog 


Ditto  to  the  Mount 


t  Health  be- 
nefited but 
not  the  local 
disease. 


Nearly  all 
the  deaths  i  a 
men  very  ill 
when  sent. 


o60 


560 


38 


24 


Sir  B.  Martin, 
C.B.,  F.R.S. 

25  Nov.  1859. 
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No.  18. 

10,  Forres  Street,  Edinburgh, 
Sir,  4th  October  1860. 

On  the  19th  of  April  last  I  did  myself  the  honour  of 
calling  on  you  to  submit  for  consideration  of  the  Govern- 
ment of  India,  the  accompanying  proposal,  to  establish  a 
sanitarium  on  one  of  the  hills  called  Gunong  Poolai,  in  the 
most  southern  pai-t  of  the  Malay  Peninsula,  for  the  benefit  of 
Singapore. 

You  having  attached  some  importance  to  a  letter  from 
the  late  Governor  Butterworth,  acquiescing  in  the  scheme, 
I  wrote  to  Singapore  for  it,  and  other  papers  connected  with 
the  subject;  but  have  only  received  the  copies  of  two 
prospectuses,  the  other  papers  being  either  lost  or  mislaid. 

Prospectus  No.  1  was  drawn  out  after  my  first  exploration 
of  the  hill,  and  you  will  see  by  the  number  of  signatures, 
how  highly  the  scheme  was  appreciated  by  the  merchants 
and  others  of  Singapore.  At  this  time  the  local  government 
would  have  made  a  road  from  the  landing  place  on  the  Malay 
Peninsula  to  the  hill  through  the  jungle,  if  the  Recorder 
had  not  interposed  by  stating  that  the  convicts,  who  were 
the  road  makers,  could  not  be  allowed  to  work  in  Johore, 
as  the  southern  part  of  the  Malay  Peninsula  is  called,  as 
their  penal  sentence  was  only  to  the  Straits  settlements. 

Eight  years  after  I  explored  the  hill  a  second  time  and 
issued  the  other  prospectus,  which  was  as  powerfully  backed 
as  the  first.  At  this  time  we  had  no  thought  of  Govern- 
ment aiding  in  the  scheme,  but  the  agents  of  H.  H.  the 
Tummengong  of  Johore,  the  Rajah  of  the  district,  pro- 
posed to  make  the  road,  and  the  residents  undertook  to 
build  bungalows  on  the  hill :  this  fell  through  from  the  want 
of  funds  on  the  part  of  His  Highness,  and  a  feeling  of  want 
of  security  from  our  Government  not  aiding  in  the  matter. 

The  necessity  of  having  a  sanitarium  was  not  however 
diminished,  indeed  the  urgency  becomes  daily  the  greater, 
more  especially  as  Singapore  will  likely  be  the  halting  place 
of  a  large  European  force,  for  whose  soldiers  a  place  of  the 
kind  is  absolutely  necessary. 

The  hill  averages  in  height  about  2,300  feet,  and,  being 
surrounded  by  primitive  forest,  is  much  cooler  than  a 
similar  elevation  surrounded  by  water.  It  is  healthy,  and 
even  if  cultivation  was  extended  to  its  base,  could  be  kept 
so  by  draining,  the  many  small  rivers  running  from  its 
sides  affording  facilities  for  that,  and  when  a  road  is  made 
it  can  be  reached  in  nine  hours  from  the  town  of  Singapore. 

My  residence  in  Singapore  for  near  20  years,  during 
which  time  I  was  actively  engaged  in  the  exercise  of  my 
profession,  enables  me  to  give  this  opinion,  that  if  Singapore 
had  such  a  sanitarium  it  would  be  a  most  healthy  station, 
and  would  equal  in  salubrity  Great  Britain  itself.  That 
this  opinion  has  not  been  formed  without  a  careful  con- 
sideration of  the  subject,  I  beg  to  forward  for  your  examina- 
tion a  volume  in  which  you  will  see  a  series  of  investigations 
which  I  made  on  the  topography  of  Singapore,  and  on  one 
of  the  causes  of  fevers  in  the  East. 

"What  I  desire  of  the  Government  is  simply  to  make  a 
road  from  the  landing  place  on  the  river  to  the  summit  of 
the  hill,  keep  it  in  order,  and  while  they  selected  spots  for 
placing  Government  bungalows  on,  allowing  the  residents  of 
Singapore  to  build  there  also. 

I  remain,  Sir, 
Your  very  obedient  Servant, 
To  Sir  R.  Martin,  F.R.S.,  R.  Little,  F.R.C.S.E. 

Examining  Medical  Officer, 
to  the  Secretary  of  State  for 
India  in  Council. 
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Sir  JR.  Martin, 
C  B.,  F.R.S. 

25  Nov.  1859. 


No.  1. 

GlJNONG  POOLAI  SANITARIUM. 

Many  of  the  inhabitants  of  Singapore,  deeply  impressed 
with  the  advantages  that  would  follow  the  establishment  of 
a  sanitarium  at  a  convenient  distance  from  town,  where 
they  can  change  the  monotonous  and  relaxing  climate  of 
this  Island,  in  which  they  are  compelled  from  business  to 
remain  for  years,  would  gladly  avail  themselves  of  the  fine 
position  of  Gunong  Poolai,  whose  elevation,  over  2,000  feet 
above  the  level  of  the  sea,  promises  and  insures  a  tempera- 
ture of  not  less  than  7  to  10  degrees  lower  than  can  be 
met  with  here,  while  the  salubrity  of  the  air  and  the  pictu- 
resqueness  of  the  spot  offer  still  further  inducements  to  fix 
on  that  situation. 

The  lover  of  nature  has  also  his  inducement  in  the 
treasures  that  earth,  sea,  and  sky  most  lavishly  pour  at 
his  feet,  while  the  sportsman  has,  without  exception,  the 
finest  field  in  the  world,  and  the  most  varied  sport  that  ever 
a  Nimrod  could  desire. 

This  change  of  scene,  coolness  of  atmosphere,  and  salu- 
brity of  climate,  affect  the  interest  of  one  and  all  of  us,  being 
all  liable  to  be  struck  down  by  the  heavy  hand  of  sickness, 
when  such  a  place  would  be  all  that  could  be  desired  for 
the  recovery  of  our  health. 

Impressed  with  these  inducements  to  strain  every  nerve 
to  erect  a  convenient  and  comfortable  sanitarium,  we 
hereby  subscribe  our  names,  and  when  a  sufficient  amount 
has  been  subscribed,  a  meeting  will  be  held  to  make  the 
necessary  arrangements. 

Amount  of  each  share  100Z. 


Name.  No.  Share. 

William  Napier  -  -  1 

W.  F.  Davison  -  -  1 

Thomas  Oxley   -  -  1 

L.  Fraser          -  -  1 

James  Guthrie  -  -  1 

Joseph  Wise      -  -  1 

R.  Little           -  -  1 

Charles  Spottiswoode  -  1 

William  Paterson  -  1 

H.  M.  Simons   -  -  1 

James  B.  Gumming  -  1 

J.  J.  Greenshields  -  1 

W.  H.  Read      -  -  1 

J.  Jarvie           -  -  1 

A.  S.  Spottiswoode  -  1 

Cursetjee  Frommeerge  -  1 

John  Little       -  -  1 

Little  and  Cursetjee  &  Co.  1 

Thos.  H.  Campbell  -  1 

Joaquim  D'Almeida  -  1 

Jose  D'Almeida  -  1 

John  Harvey     -  -  1 

J.  J.  Thomson  -  -  1 

M.  Wilhelney    -  -  1 


Name.  No.  Share. 

James  H.  Adams 
William  Dreyer  - 
W.  W.  Shaw  - 
R.  Duff  -  - 

G.  McMicking  - 
Charles  H.  Harrison 
W.  Graham  Kerr 
Alfred  Bernard  - 
Albert  Schreiber 
A.  Otto  Mayer  - 
A.  Logan 
E.  J.  Dare 

For  F.  A.  Cargill,  Esq.  \ 
Jas.  Mac  Ewen  J 
James  MacEwen 
R.  C.  Woods  - 
J.  S.  Sparkes 
C.  Baumgarten  - 
Whampoa 

H.  C.  Caldwell  - 
John  Purvis 
C.  R.  Rigg 
Thomas  Dunman 


No.  2. 

In  company  with  Mr.  A.  B.  Brown,  I  have  lately  visited 
Gunong  Poolai,  on  the  Malay  Peninsula,  for  the  purpose 
of  verifying  my  previous  impressions  as  to  its  applicability 
as  a  sanitarium  for  the  Singapore  community. 

We  lived  for  five  days  on  a  peak,  though  not  the  highest 
in  the  range,  and  found  the  climate,  as  regards  its  tempera- 
ture and  clearness,  cool  and  invigorating.  The  thermometer 
hung  from  a  tree  in  the  open  air,  never  rose  above  76°,  and 
fell  to  69°,  but  still  this  does  not  impress  the  mind  with  the 
sensation  which  such  a  temperature  produces,  for  we  neve  r 
once  felt  it  warm,  although  warmly  clad,  and  frequently 
complained  of  the  cold. 

The  route  we  took  on  this  occasion  was  different  from  a 
previous  one,  and  is  apparently  much  preferable,  as  it  can 
be  made  easily  into  a  good  road,  not  traversing  marshes, 
while  it  avoids  the  haunts  of  wild  animals. 

H.  H.  the  Jumergong  through  his  agents,  Messrs.  Ker 
Rawson,  &  Co.,  is  prepared  to  furnish  the  requisite  funds,  to 
make  a  good  bridle-path  from  the  river  Sakodas  to  the 
summit  of  the  hill,  and  keep  it  in  order,  provided  the  public 
will  build  two  good  bungalows  there ;  and  the  purpose  of 
this  circular  is  to  record  the  opinion  of  the  public  on  that 
point,  and  when  the  mails  are  gone,  further  particulars  will 
be  entered  into. 

(Signed)    R.  Little. 


Seen  and  approved — 

Bonshead  &  Co. 
W.  Spottiswoode  &  Co. 
Ker,  Rawson,  &  Co. 
Per  pro  Syme  &  Co., 
Wm.  Mactaggart. 
Middletons  &  Co. 
Behn,  Meyer,  &  Co. 
G.  J.  Dare  &  Co. 
J.  O.  Crane. 
M.  Little. 
Guthrie  &  Co. 
Whampoa  &  Co. 
C.  Baumgarten. 
Wm.  Macdonald  &  Co. 

A.  L.  Johnston  &  Co. 
O.  B.  O.  R.  Macneil. 
Cursetjee  &  Co. 
David  Duff.  * 

B.  H.  Cama  &  Co. 
P.  O.  Company. 

J.  de  Almeida  &  Sons. 
Shin  Sing  &  Co. 
Kerr,  Whitehead,  &  Co. 
Per  pro  Hamilton, Gray, 

&  Co.,  R.  Padday. 
J.  B.  Gumming. 
W.  R.  George. 


W.  Napier. 
Alexander  McMartin. 
Samuel  Gilfillan. 
C.  R.  Rigg. 
Wm.  Adamson. 
Alfred  Bernard. 
Jos.  Webster. 
C.  W.  Bradley. 
James  Watson. 
James  Taylor. 
H.  Frohlick. 
Arch.  B.  Brown. 
Jas.  Murray. 
Fred.  H.  Goss. 

E.  M.  Marples. 
Thos.  H.  Crane. 
W.  C.  Siffken. 
Thos  Dunman. 
John  Harvey. 
Johns.  Mooyer. 

B.  Pestonjee. 
James  Weir. 
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Sir  Proby  Cautley,  K.C.B. 
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J.  Sutherland,  Esq.,  M.D. 


Colonel  William  Swatman,  Bengal  Army,  examined. 


282.  {Chairman.)  How  long  liave  you  served  in 
India  ? — Since  the  year  1828,  with  the  intervals  of 
three  years  of  furlough  and  two  years  and  nine  months 
on  medical  certificate,  on  which  I  am  at  present. 

283.  In  Avbat  branch  of  the  service  have  you 
served  ? — In  the  infantry. 

284.  Not  in  the  engineers  ? — No. 

285.  At  what  stations  have  you  served  ? — I  have 
been  at  Barrackpore,  Agra,  Gwalior,  Mhow,  Cawn- 
pore,  Dinapore,  Mogulpore,  Dacca,  Chittagong,  Chin- 
surah,  and  again  at  Agra. 

286.  You  have  had  a  very  wide  experience  ? — Yes  j 
I  have  also  been  at  Lahore  and  Peshawur. 

287.  Have  you  had  an  opportunity  of  seeing  a 
good  deal  both  of  the  Queen's  troops  and  the  local 
European  troops  ? — During  the  first  period  of  my 
service  I  was  almost  entirely  removed   from  much 


experience  in  the  way  of  observing  the  Queen's  troops 
or  the  European  troops  of  the  Company  (I  was  on 
staff  employ  for  a  long  time  on  the  Eastern  frontier), 
but  subsequently  I  have  been  amongst  them.  Since 
the  year  1850  I  have  been  a  good  deal  amongst  both 
European  and  native  troops. 

288.  Have  you  formed  any  opiinion  with  regard  to 
the  comparative  health  of  the  two  services,  and  the 
character  of  the  men  in  the  two  services  ? — It  is  only 
lately  that  I  have  had  actual  observation  of  the  Euro- 
pean troops,  having  had  the  command  of  them  but 
very  lately  ;  the  outer  observation  which  I  have 
made  of  the  Queen's  troops  has  not  been  sufficient  to 
enable  me  to  give  any  decided  opinion. 

289.  Do  you  know  much  of  the  barracks  in  Eng- 
land ? — Nothing. 

290.  You  could  not  institute  any  comparison  be- 
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tween  the  barracks  in  India  and  those  in  England  ? — 
No. 

291.  Generally  speaking,  without  reference  to  any- 
particular  station,  what  should  you  say  of  the  bar- 
racks in  India  ;  that  they  are  good  or  bad  ? — The 
present  barracks  are  on  a  new  construction,  and  they 
are  admirable  ;  of  the  old  ones,  some  of  them  are  very 
good,  and  others  are  of  a  most  inferior  description  ; 
but  I  believe  that  the  inferior  ones  may  be  chiefly 
attributed  to  the  fact  that  they  have  been  quickly  run 
up  in  order  to  accommodate  troops  who  have  been 
sent  there  for  the  first  time. 

292.  The  more  recently  constructed  ones  are  built, 
I  presume,  with  reference  to  the  climate,  and  are  very 
spacious  ? — They  are  very  spacious  and  very  admi- 
rable ones. 

293.  What  allowance  of  cubical  space  do  they  give 
per  man  ? — My  recollection  fails  me  upon  that  point. 

294.  Have  any  pains  been  taken  to  secure  ventila- 
tion ? — Considerable  now  ;  I  do  not  think  it  was  so 
much  so  formerly. 

295.  What  has  been  done  with  respect  to  ventila- 
tion?— Ventilation  is  introduced,  I  think,  both  through 
the  roof  and  wherever  it  can  be  gained,  and  through 
the  doors  and  windows. 

296.  Are  they  built  with  double  roofs  ? — No,  I 
believe  not. 

297.  With  regard  to  cleanliness  in  the  barracks,  is 
there  any  regulation  with  regard  to  periodical  cleans- 
ings,  lime  washing,  and  so  on  ? — It  is  the  understood 
practice  now  ;  the  lime  washing  is  very  frequent  ; 
every  day  in  the  drains  and  all  places  in  Avhich  offen- 
sive odours  can  be  generated,  chloride  of  lime  or 
quicklime  is  used, 

298.  Supposing  you  were  in  command  of  a  regiment 
in  a  barrack,  and  repairs  were  required  to  be  done, 
how  would  you  set  about  getting  them  done;  is  tilers 
any  difficulty  in  that  ? — The  reference  is  very  easy  ; 
if  I  happened  to  be  in  command  of  a  station  as  well 
as  a  regiment  I  should  be  empowered  to  direct  the 
barrack  department  to  execute  any  immediate  repairs 
to  a  limited  extent  ;  beyond  that  I  must  refer  to  the 
divisional  authorities  or  to  any  chief  authority  within 
my  reach;  but  there  is  not  the  slightest  difficulty  in  it 
that  I  have  seen. 

299.  You  refer  to  the  superior  military  authority  ? 
— Yes  ;  or  perhaps  to  the  lieutenant-governor  of  the 
province;  there  would  be  access  to  him  at  once  to 
obtain  any  necessary  emergent  repairs  that  were  re- 
quired. The  natural  channel  is  of  course  through 
the  chief  military  authorities. 

300.  Do  you  recollect  what  the  limit  is  beyond 
which  you  cannot  order  repairs  to  be  done  yourself  ? 
— The  limit  is  named  for  the  barrack  department  ; 
you  are  restricted  by  the  barrack  department.  I 
should  know  what  it  was,  but  I  have  been  some  time 
in  England,  and  these  matters  have  slipped  out  of  my 
memory. 

301.  Suppose  the  repair  required  is  of  a  large  kind 
and  exceeds  the  prescribed  limit,  how  do  you  then 
proceed  ? — To  represent  it.  at  once  to  the  divisional 
or  station  authorities,  and  say  that  such  and  such  a 
thing  was  necessary,  and  they  would  then  generally 
send  it  on  to  the  superintending  engineer,  or  I  should 
represent  it  to  the  superintending  engineer  of  my 
circle. 

302.  And  would  he  exercise  a  discretion  upon  it, 
and  act  or  not  upon  it  as  he  chose  ? — The  superin- 
tending engineer  of  the  circle  has  very  large  powers 
indeed  of  acting  in  any  great  emergency  connected 
with  the  health  of  the  troops,  and  I  should  say  that 
he  would  act  at  once. 

303.  Your  experience  having  been  gained  at  many 
different  stations,  should  you  say  that  they  have  been 
selected  at  all  with  a  view  to  health,  or  only  with  re- 
gard to  political  or  military  reasons  ? — I  should  say, 
as  a  rule,  for  military  purposes. 

304.  Generally  speaking,  have  the  stations  been 
healthy  or  unhealthy  at  which  you  have  been  ? — They 
varied.  There  is  one  station,  Agra,  which  I  consi- 
dered one  of  the  most  healthy  stations  possible,  and  in 
my  early  days  sickness  was  almost  unknown  there  to 


any  extent,  as  far  as  I  can  recollect,  but  upon  return- 
ing there  with  an  European  regiment  I  found  it  very 
much  fallen  off  indeed  in  that  respect ;  that  was  lately, 
within  the  last  three  years. 

305.  To  what  would  you  attribute  that  ? — It  is  im- 
possible to  say,  because  everything  had  been  improved 
about  the  station. 

306.  Was  it  more  built  round  than  it  had  been  for- 
merly?— Yes  ;  the  great  sickness  which  I  noticed  was 
an  epidemic,  the  cholera,  but  that  station  used  to  be 
comparatively  free  from  it. 

307.  At  your  second  visit  when  it  was  so  sickly, 
were  the  troops  whom  you  took  there  taken  under  the 
same  conditions,  or  had  they  been  for  a  longer  time 
exposed  to  unhealthy  climates  ? — The  regiment  that 
I  had  was  a  new  one,  composed  of  a  great  many  youths 
who  had  been  for  a  year  in  the  lower  provinces  only, 
since  their  enlistment,  that  is  in  the  last  case  ;  in  the 
other  case  they  were  the  old  European  regiments.  I 
am  speaking  of  the  general  scope  of  health  affecting 
both  the  natives  as  well  as  Europeans,  and  I  think 
that  in  both  cases  it  had  deteriorated  at  that  station. 

308.  Was  there  supposed  to  be  any  difference  in 
the  health  of  the  civil  population  ? — I  think,  from 
what  observation  I  could  make,  that  Agra  had  fallen 
off  in  all  respects  in  point  of  health. 

309.  Was  there  any  complaint  to  make  with  regard 
to  the  barracks  or  the  drainage  ? —  The  old  bar- 
racks were  very  inferior  indeed  ;  but  I  do  not  attri- 
bute the  presence  of  epidemics  to  them  ;  they  were 
badly  drained,  and  bad  barracks. 

310.  Were  they  damp  ? — They  were  damp  during 
the  rains,  on  account  of  the  water  lying  about  them. 

311.  Had  good  provision  been  made  for  baths  and 
ablutions,  and  so  on  ? — Yes  ;  Avherever  I  have  been 
I  have  always  seen  baths  and  plunge-baths. 

312.  What  length  of  time- was  there  between  your 
first  and  second  residence  at  Agra  ?■ — It  was  between 
the  years  1830  and  1854  ;  I  beg  to  correct  one 
thing,  which  is,  that  I  have  stated  that  the  barracks 
were  very  bad  ;  but  I  should  say  that  they  were 
in  process  of  being  completely  replaced  by  new  ones 
on  a  modern  scale.  These  were  burned  down  in  the 
insurrection,  so  that  they  have  never  been  properly 
occupied. 

313.  Will  you  be  so  good  as  to  go  through  the  list 
of  stations  at  which  you  have  been,  taking  them  one 
by  one  ? — I  will  take  them  in  the  order  in  which  I 
visited  them  ;  the  first  was  at  Barrack  pore. 

314.  Will  you  state  your  experience  in  Barrack- 
pore  ? — I  was  but  a  lad  at  the  time,  and  I  cann6t  state 
anything  at  all  definite.  With  regard  to  Agra,  that 
was,  in  my  estimation,  at  that  age,  a  very  healthy 
station  indeed  ;  from  what  we  could  learn  from  the 
conversation  around  us,  the  European  troops  were 
reputed  to  be  exceedingly  healthy,  and  cholera  was 
very  seldom  known  in  that  part. 

315.  To  what  place  did  you  go  from  Agra  ? — I 
went  from  Agra  to  Gwalior,  but  that  was  uj)on  mere 
escort  duty,  and  there  were  not  sufficient  troops  to 
enable  me  to  judge  ;  but  it  was  not  a  healthy  place. 
The  next  place  was  Mhow  ;  that  is  approaching  the 
Bombay  side. 

316.  When  you  speak  of  your  impression  being  that 
a  place  was  healthy  or  unhealthy,  is  it  merely  a  gene- 
ral impression,  or  have  you  any  statistical  information 
to  go  upon  ? — Merely  a  general  impression  as  an  in- 
habitant, and,  as  a  youth,  having  little  true  power  of 
observation. 

317.  What  is  your  opinion  of  Mhow  ? — I  consider 
it  to  be  a  pleasant  healthy  climate. 

318.  How  is  it  situated?  — It  is  upon  undulating 
ground,  and  stands  high. 

319.  With  regard  to  the  general  health,  putting 
aside  Europeans,  can  you  state  whether  the  men  suf- 
fered there  more  or  less  than  at  average  stations  from 
other  diseases  incident  to  tropical  climates  ? — I  believe 
that  the  health  of  the  troops  was  generally  good  t  here  ; 
but  I  saw  nothing  of  the  European  troops,  they  were 
composed  merely  of  artillery,  and  I  had  no  means  of 
looking  into  their  state  at  all. 
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Colonel  320.  With  regard  to  the  health  of  the  native  troops, 

W.  Swatman.   is  the  variation  in  their  health  as  great  at  the  dif- 

■   ferent  stations  as  those  of  the  British  troops? — I  think 
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321.  With  a  much  superior  rate  of  health,  the 
difference  between  the  one  station  and  another  would 
equally  tell  upon  them  ? — If  you  find  a  station  that  is 
unhealthy  for  Europeans,  it  will  also  be  unhealthy  for 
the  native  troops. 

322.  You  attribute,  I  presume,  the  superior  healthi- 
ness of  Mhow  to  its  greater  altitude  ? — I  think  so. 

323.  Does  it  differ  from  other  stations  in  other 
respects  ? — The  soil  is  very  different  indeed;  it  is  a 
black  porous  soil.  Agra  is  a  very  hot  soil  indeed, 
very  dry. 

324.  Will  you  mention  any  other  station,  taking 
them  in  the  same  order  ? — From  Mhow  I  went  to 
Cawnpore,  and  it  was  considered  a  healthy  station 
A.D.  1835  ;  I  was  there  during  the  prevalence  of  an 
epidemic,  but  I  was  only  there  about  six  or  eight 
months. 

325.  Barrackpore  is  considered  unhealthy,  is  it  not  ? 
— It  is  considered  so. 

326.  What  are  the  reasons  for  maintaining  troops 
there  ? — In  order  to  cover  Fort  William;  it  is  the 
nearest  cantonment  to  it. 

327.  Would  that  country  afford  anywhere  near,  with 
equal  efficiency  for  military  purposes,  a  healthier 
sight  ? — Chinsurah  is  not  more  than  23  miles  from  it, 
and  is,  I  think,  considerably  better. 

328.  Do  you  think,  as  to  Agra,  that  you  might  find 
in  the  neighbourhood  answering  the  same  purposes, 
politically  or  militarily  speaking,  ground  which  would 
be  more  favourable  to  the  men  ? — Agra  is  high  and 
dry,  and  I  do  not  see  how  you  could  improve  it  by 
any  neighbouring  place. 

329.  Mhow  you  think  is  sufficiently  healthy,  and 
that  it  would  not  be  necessary  to  disturb  the  arrange- 
ments there  ? — I  have  not  been  able  to  correct  the 
opinion  that  I  then  entertained;  at  the  time  I  was 
quite  a  youngster  in  the  service,  I  did  not  then  think 
much  of  these  things. 

330.  What  is  your  opinion  of  Cawnpore  ? — That  it 
is  notoriously  unhealthy. 

331.  Can  you  state  the  reasons?  —  No;  I  can 
scarcely  say  why  it  is  so. 

332.  Is  it  alluvial,  or  what  is  the  nature  of  the 
country  ? — It  is  not  alluvial. 

333.  But  it  is  situated  on  a  river,  is  it  not  ? — Yes; 
but  it  is  above  the  inundations  altogether. 

334.  Will  you  take  another  station,  and  state  your 
opinion  ? — From  Cawnpore  I  went  to  Dinapore.  That 
is  a  place  bordering  upon  Bengal  and  the  north- 
western provinces,  having  a  medium  climate  between 
the  two. 

335.  Should  you  say  that  that  is  a  good  climate  or 
otherwise  ? — It  is  comparatively  good;  but  I  should 
say  that  it  could  scarcely  be  called  a  healthy  climate. 

336.  Is  Dinapore  a  station  that  would  necessarily 
be  occupied,  irrespective  of  the  question  of  health,  for 
public  purposes  ? — I  imagine  that  the  reason  for  se- 
lecting Dinapore  is,  that  there  is  an  immense  city, 
Patna,  which  it  is  requisite  to  keep  in  check.  I  do 
not  know  whether  there  is  any  neighbouring  place 
that  would  be  better  ;  Agra  and  Patna  being  large 
cities,  that  seems  to  have  been  the  reason  why  the 
cantonments  were  placed  in  their  immediate  neigh- 
bourhood. 

337.  With  a  view  to  establishing  an  influence  over 
the  population  ? — Yes.  Boglipore  I  was  at  a  very 
short  time,  and  it  was  deserted.  It  was  formerly  a 
station  for  Queen's  troops,  but  it  was  left,  as  I  under- 
stood, an  account  of  its  proving  unhealthy,  although 
with  every  appearance  of  being  a  most  charming 
place.  All  the  externals  of  Boglipore  would  lead  you 
to  think  that  it  was  very  healthy,  but  it  did  not  prove 
so,  and  it  was  abandoned,  and  it  is  now  no  longer  used 
as  a  cantonment. 

338.  Why  was  it  unhealthy  ? — I  can  scarcely  tell  ; 
I  followed  tbe  troops  there. 

339.  Does  it  lie  high  or  low  ? — It  is  very  high, 
that  is,  it  is  high  for  a  station  on  the  plains. 


340.  Will  you  now  go  to  the  next  place  ? — From 
Boglipore  I  went  to  Dacca.  Dacca  is  an  unhealthy 
place.  I  suppose  it  is  quite  upon  a  par  with  all  the 
other  stations  in  Bengal,  and  whatever  unhealthiness 
proceeds  from  it  proceeds  from  the  moisture  of  the 
climate  ;  it  is  not  at  all  congenial  to  Europeans  or 
to  the  upper  country  natives. 

341.  And  there  is  great  heat,  is  there  not  ? — The 
heat  is  not  excessive. 

342.  But  is  it  very  damp  ?— Yes. 

343.  From  what  class  of  diseases  do  men  suffer 
from  most  ? — Fever  and  ague  are  the  great  diseases 
there. 

344.  Is  the  country  subject  to  floodings  ? — Yes. 
It  is  merely  posted  on  a  little  bank  of  the  river,  an 
elongation  of  the  bank,  and  on  either  side  the  water 
flows  up. 

345.  Is  it  a  large  station  ? — It  is  not  a  European 
station  at  all,  but  one  for  native  troops. 

346.  Do  they  not  suffer  from  the  unhealthiness  of 
the  place  ? — Very  much  indeed,  the  upper  country 
natives.  The  acclimated  Bengalese  are  subject  to 
the  invasion  of  epidemics,  such  as  cholera,  fever,  and 
ague  also,  but  unquestionably  the  upper  country  men 
suffer  much  more. 

347.  Why  is  that  place  maintained  under  these 
circumstances  ? — It  was  necessary  as  being  in  the 
neighbourhood  of  an  old  city  containing  a  great 
many  Mahommedan  inhabitants. 

348.  Practically  before  the  disturbances,  those 
towns  never  gave  any  trouble  to  the  authorities  ? — - 
We  always  looked  upon  Dacca  as  the  very  focus  of 
insurrection,  and  to  my  great  surprise  I  found  it  in- 
finitely quieter  than  I  could  have  supposed  when 
encouragement  to  insurrection  was  given. 

349.  You  mean  during  the  recent  disturbances  ? — 
Yes  ;  I  fully  expected  that  it  would  have  burst  out 
among  the  earliest. 

350.  I  think  you  stated  that  there  were  no  British 
troops  there  ? — No.  European  officers  were  there 
who  were  attached  to  the  native  regiments,  and  they 
suffered  a  good  deal.  I  was  there  for  12  years  ;  my 
occupation  was  then  in  the  Government  keddahs 
annexed  to  the  commissariat  department.  With  my- 
self the  climate  agreed  well  enough,  but  with  number- 
less officers  it  certainly  disagreed. 

351.  At  what  place  were  you  stationed  next? — At 
Chittagong  ;  that  was  a  part  of  my  Dacca  duty,  and 
perhaps  to  that  may  be  in  some  degree  attributed  my 
being  in  better  health,  having  a  yearly  change,  one 
part  of  the  year  I  was  at  Dacca  and.  the  other  at 
Chittagoug. 

352.  Is  Chittagong  a  station  for  English  troops  ? 
—No. 

353.  But  it  is  much  healthier  than  Dacca  ? — Yes, 
but  it  is  still  subject  to  certain  changes  in  its  salu- 
brity ;  for  some  years  the  native  troops  would  be 
perfectly  free  from  disease,  and  then  they  became 
unhealthy,  which  was  supposed  to  result  from  the 
jungle,  and  the  cantonment  was  cleared  ;  I  have  not 
heard  with  what  result. 

354.  Has  the  clearing  generally  an  immediately 
good  effect  upon  the  health  of  the  men  ? — That  is  a 
very  disputed  point  ;  some  hold  that  it  absorbs  the 
malaria,  and  some  that  it  gives  it  out.  Dacca  I 
think,  for  instance,  was  cleared  extensively,  and  it  was 
found  that  it  was  worse  then  than  before.  Then  a 
belt  of  trees,  I  believe,  was  placed  between  the  great 
Jheels  and  the  cantonments,  in  order  to  intercept  the 
malaria. 

355.  Was  that  attended  with  good  results  ? — The 
result  I  do  not  know,  as  it  was  done  since  I  left. 

356.  Cultivation,  I  believe,  has  the  same  effect,  and 
it  is  very  questionable  at  first  whether  it  does  not 
aggravate  disease  ? — Disease  generally  is  observable 
where  there  are  canals  and  irrigation  ;  I  suppose  it  is 
from  the  irrigation  and  the  cultivation,  as  they  pro- 
duce fever  almost  invariably. 

357.  Where  were  you  stationed  next  ? — I  then  re- 
turned to  England,  but  I  afterwards  went  to  Chinsurah, 
where  I  joined  a  European  regiment. 
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358.  What  was  the  state  of  the  men's  health  there  ? 

 For  a  year  and  a  half  that  I  was.  there  Chinsurah 

was  extremely  healthy. 

359.  Will  you  describe  the  principal  features  of 
Chinsurah  and  its  locality? — It  is  a  place  which  is 
almost  entirely  surrounded  by  water  in  the  rains. 

360.  But  does  it  stand  high  itself? — It  stands 
rather  high  itself,  but  still  with  innumerable  hollows 
and  ditches,  and  you  would  suppose  that  it  would 
promise  to  be  one  of  the  worst  possible  stations. 

361.  But  it  was  not  so  ? — It  has  been  extremely  un- 
healthy, but  in  my  own  instance  certainly  we  were 
extremely  favoured  in  that  respect. 

362.  How  long  were  you  there  ? — About  a  year 
and  a  half. 

363.  There  being  great  variations  as  to  health  in 
the  same  place,  I  suppose  you  could  form  no  accurate 
opinion  as  to  the  healthiness  of  the  station,  except  by 
taking  an  average  over  a  good  number  of  years  ? — 
No,  I  could  not  ;  I  could  not  get  at  an  average 
of  a  good  number  of  years.  From  there  I  went  to 
Ao;ra  with  the  Europeans,  and  that  was  attended  with 
great  mortality,  arising  almost  entirely  from  cholera. 

364.  That  was  upon  your  second  visit  ? — Yes  ;  it 
was  then  that  I  learnt  that  previous  regiments  had 
found  that  the  immunity  which  we  supposed  had  at- 
tended Agra  had  been  broken  through  ;  it  was  certainly 
so  with  the  regiment  that  I  had. 

365.  Did  that  immunity  exist  when  cholera  was 
prevalent  elsewhere,  or  only  during  healthy  years  ? — 
Yes,  I  understood  that  it  did. 

366.  Many  of  those  stations  which  seem  to  enjoy 
an  immunity  from  cholera  are  very  fatal  to  health  in 
other  ways,  are  they  not  ? — Particularly  so. 

367.  Is  the  supply  of  water  good  at  Agra  ? — No, 
it  is  extremely  bad  ;  the  water  is  brackish  there,  and 
there  is  but  one  well  in  the  neighbourhood  of  the 
barrack  that  produces  spring  water. 

368.  Is  it  drinkable  water  ? — Yes  ;  as  to  the  other 
water,  almost  all  the  wells  in  the  station  are  brackish. 

369.  Would  not  that  be  a  great  cause  of  the  bad 
health  ? — I  should  say  that  it  was  a  great  drawback. 

370.  At  the  other  stations  with  which  you  are  ac- 
quainted, how  was  the  water  supplied  generally? — It 
was  obtained  either  from  a  river  or  from  wells.  The 
water  which  is  furnished  to  the  troops  in  India  I  do 
not  consider  at  all  wholesome  water. 

371.  In  what  respect  is  it  not  wholesome  ? — It  is 
drunk,  I  think,  before  it  has  been  properly  filtered. 

372.  Are  you  speaking  of  river  water  or  of  well 
water  ? — Of  both. 

373.  The  river  water,  I  suppose,  holds  a  great  deal 
of  sediment  ? — Yes  ;  and  the  well  water,  I  think,  also 
requires  filtration  to  make  it  wholesome. 

374.  That  was  especially  the  case,  was  it  not,  at 
Agra  ? — Yes,  more  so  than  at  any  station  that  I 
know  of. 

375.  Will  you  now  take  another  station  ? — That  is 
the  end  of  my  local  knowledge. 

376.  You  stated,  I  think,  that  you  went  to  Pesha- 
wur  ? — Yes  ;  I  was  wrong  in  saying  that  I  went  to 
Chinsurah  on  my  return  from  England, — I  went  to 
Peshawur.  I  went'  to  Lahore,  in  the  first  instance, 
and  occupied  the  fort  there  with  a  native  regiment, 
and  it  was  very  unhealthy  indeed. 

377.  To  what  causes  did  you  attribute  that ;  had 
you  a  better  climate  there  ? — The  climate  was  appa- 
rently much  better,  for  iu  cold  weather  it  approached 
to  an  European  climate,  but  during  the  hot  weather 
the  heat  was  excessive.  The  fort  was  supposed  to  be 
very  unhealthy,  and  it  was  in  the  neighbourhood  of  a 
city  that  was  very  filthy  indeed.  The  enclosure  of 
the  fort,  I  suppose,  contributed  a  great  deal  to  render 
it  unhealthy. 

378.  Was  it  well  drained  ? — Yes,  the  fort  was. 

379.  Does  it  stand  upon  a  height  ?— It  stands  high 
but  not  upon  an  eminence. 

380.  Is  it  near  water  ? — There  is  a  river  that  runs 
past  it. 

381.  And  winds  round  the  side  of  it,  does  it  not  ? 
— It  approaches  it  from  the  east,  or  north  and  east, 
I  think. 


382.  How  were  you  off  there  for  water  ? — I  think  Colonel 
the  water  there  was  indifferent,  if  I  recollect  lightly.    " ;  Swatm 

383.  Were  the  barrack  buildings  good  ? — No.  0 

384.  Were  they  confined  ? — They  were  ;  the  troops  '  ' 

were  put  into  buildings  which  were  never  designed 

for  such  a  purpose. 

385.  In  what  year  was  that?  — In  1851-1852. 
My  regiment  Avas  so  unhealthy  that  it  was  relieved,  and 
sent  into  the  neighbouring  cantonment  of  Anarkullee, 
about  a  mile  outside.  That  was  a  better  station  ;  and 
Meanmeer,  which  is  four  or  five  miles  away,  is  more 
healthy  still  than  the  fort  at  Lahore.  It  was  badly 
drained  in  the  first  instance,  but  since  that  time  I 
have  understood  that  it  is  well  drained,  and  that  the 
health  of  the  troops  has  very  much  improved  there  ; 
I  mean  at  Meanmeer,  which  is  a  great  military 
station. 

386.  How  do  you  account  for  the  superior  healthi- 
ness of  that  place  ? — It  was  removed  from  the  influ- 
ence, in  the  first  place,  of  a  dirty  city. 

387.  Is  the  country  generally  healthy  there  ? — It 
is  subject  to  fevers,  what  was  termed  the  Lahore 
fever — a  very  violent  fever,  I  think,  remittent  and 
intermittent  too.    Then  I  went  to  Peshawur. 

388.  What  account  can  you  give  of  that  ? — That 
is  in  a  fine  northern  climate  ;  it  has  eight  months  of 
cool  temperature,  and  four  months  of  extremely  trying 
heat.  It  forms  the  apex  of  a  valley,  and  there  was 
irrigation  going  on  in  the  neighbourhood  of  the  can- 
tonment, which  we  supposed  gave  out  some  malaria  ; 
the  troops  were  very  unhealthy  there. 

389.  Did  you  attribute  that  to  the  increase  of  the 
irrigation  ? — I  do  not  know  ;  the  climate  itself  I 
should  say  was  bad. 

390.  There  are  four  months  in  the  year  which  are 
very  trying  from  the  heat  ? — Yes,  and  it  acts  upon 
the  constitution  almost  at  once  ;  both  officers  and  men 
suffered  very  much  there,  the  men  had  very  bad  bar- 
racks there,  but  lately  they  have  had  very  good  new 
ones. 

391.  But  for  eight  months,  during  which  the  heat 
did  not  prevail,  the  place  was  healthy  ? — Yes,  un- 
questionably, and  the  natives  of  the  place  showed  it  ; 
during  the  other  four  months  they  looked  sickly, 
and  they  were  sickly,  and  suffered  very  much  from 
intermittent  fever. 

392.  Do  you  suppose  that  the  health  of  the  natives 
has  been  also  affected  by  the  change  in  cultivation  and 
the  increase  of  irrigation  ? — I  do  not  know  that. 

393.  That  is  likely  to  go  still  further,  is  it  not,  for 
these  irrigations  are  very  successful  ? — Very  much  so. 

394.  The  tendency  is  to  increase  the  irrigation  ? — 
Yes. 

395.  Which  would,  of  course,  make  the  stations  near 
to  them  still  more  unhealthy? — Yes;  and  knowing  that, 
the  military  authorities  have  been  pushing  it  back  from 
the  cantonments,  and  not  allowing  it  within  a  certain 
distance.  When  I  first  went  there  it  was  much  nearer 
than  it  was  subsequently. 

396.  That  is  done,  I  presume,  by  the  military  autho- 
rities in  connexion  with  the  civil  authorities  ? — Yes. 

397.  Should  you  say  that  all  the  care  that  ought  to 
be  taken  is  taken  with  regard  to  cleanliness,  for 
example,  in  such  things  as  privies  and  drains  and  so 
on.  Are  precautions  taken  with  respect  to  them  which 
would  not  be  taken  in  a  more  temperate  climate  ? — - 
They  require  such  excessive  care  that  I  believe  it  is 
now  generally  understood,  and  you  see  it  improving 
every  day.  Now  that  attention  has  been  directed  to  it, 
everybody  who  is  responsible  looks  to  these  matters 
now. 

398.  Are  there  any  printed  regulations  as  to  cleanli- 
ness and  sanitary  precautions  in  cantonments  and  bar- 
racks ? — I  do  not  knoAV  that  there  are  printed  regula- 
tions ;  but  it  is  the  practice  to  attend  to  these  things, 
and  nobody  would  deviate  from  it. 

399.  Is  there  any  officer  appointed  who  is  specially 
responsible  for  such  things  ? — The  commanding  officer 
is  held  responsible,  but  he  is  controlled  again  by  his 
superiors  who  vtfsit  the  barracks,  and  again  also,  on 
the  medical  side,  the  superintending  surgeon  also  comes 
and  inspects  the  premises  repeatedly. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Colonel  400.  Have  the  persons  who  inspect  the  power  of 

W.  Swatman.    ordering  any  necessary  improvements  to  be  made,  or 

2  Dec~T859     must        be  re^erre<i  agam  to  tne  superior  authorities  ? 

 '        '  — If  my  regiment,  for  example,  were  found  to  be 

wanting  in  cleanliness  by  the  brigadier,  or  by  the 
general,  who  saw  that  my  regiment  was  in  a  negligent 
and  uncleanly  state,  he  would  direct  me  to  remedy  it. 

401.  The  bazaars,  I  suppose,  cause  a  great  deal  of 
trouble  in  that  way  ? — Yes  ;  but  they  are  improving 
them,  they  occupy  new  sites,  and  they  are  better  laid 
out. 

402.  Do  they  form  part  of  the  cantonments  or  are 
they  exterior  entirely  to  them  ? — Each  regiment  has  its 
bazaar,  and  it  is  immediately  in  the  rear  of  the  regi- 
ment. 

403.  The  cantonment  is  entirely  open,  is  it  not  ? — 
Yes. 

404.  And  the  bazaar  is  behind  it  ? — Yes  ;  sometimes 
in  irregular  stations  any  convenient  spot  has  been 
chosen,  without  reference  to  its  being  in  the  front  or 
in  the  rear. 

405.  Are  there  any  regulations  as  to  that  ;  does  the 
commanding  officer  interfere  for  the  purpose  of  seeing 
that  the  cleanliness  of  the  bazaar  is  maintained  ? — It 
is  the  quartermaster's  duty  to  do  that,  and  the  canton- 
ment magistrate  would  look  to  it. 

406.  Has  the  filth  of  the  bazaar  ever  produced  any 
bad  effects  in  the  way  of  illness  in  a  cantonment  ? — I 
think  not,  especially  as  all  these  defects  are  now  in 
process  of  correction. 

407.  Has  the  quartermaster  special  charge  of  these 
bazaars  ? — Yes. 

408.  But  there  are  no  special  regulations  regarding 
them  ? — It  would  be  laid  down  as  part  of  his  duty  to 
do  so  ;  but  I  do  not  recoilect  the  standing  orders  upon 
the  subject. 

409  Are  there  any  regulations  as  to  slaughtering 
cattle;  for  instance,  that  it  must  not  be  within  a  cer- 
tain distance  of  the  camps  ? — That  matter  is  looked 
to;  and  if  I  were  to  see  a  slaughtering  house  near  a 
regiment,  the  health  of  which  I  thought  would  be 
affected  by  it,  I  should  endeavour  to  have  it  re- 
moved. 

410.  Is  that  again  under  the  quartermaster  ? — It 
would  be  his  duty  to  look  to  it,  but  the  slaughtering 
of  the  cattle  would  be  with  the  commissariat. 

411.  But  they  would  not  be  allowed  without  the 
consent  of  the  quartermaster  to  take  up  any  position 
which  they  please  ? — No. 

412.  Do  any  bad  effects  result  from  the  horses  and 
bat  animals  of  the  officers  ?■ — The  horses  of  the  officers 
are  always  in  their  compounds,  which  are  small  spaces 
if  they  have  the  regulation  space  only  given  to  them. 
In  the  old  stations  they  are  very  large,  but  I  do  not 
think  that  the  accumulation  of  anything  from  horses 
is  at  all  noxious  as  far  as  it  exists. 

413.  Provided  it  is  not  allowed  to  accumulate  ? — I 
mean  so  :  as  the  custom  now  obtains  the  cantonment 
carts  go  through  the  stations  and  remove  all  this 
manure. 

414.  Where  is  it  taken  to  ? — At  some  of  the 
stations  it  is  carried  out  to  the  fields  as  manure, 
or  to  some  neighbouring  pits. 

415.  Do  you  think  that  there  is  sufficient  precau- 
tion taken  that  they  should  not  be  near  enough  to  the 
camp  to  do  any  injury  ? — Formerly  sufficient  precau- 
tions might  not  have  been  taken,  but  I  think  every- 
body looks  to  that  matter  now. 

416.  How  is  the  water  raised  in  the  camps, — arti- 
ficially ? — From  wells  ;  it  is  raised  either  by  a  leather 
bag  and  a  rope,  or  else  by  a  leather  bag  attached  over 
a  pulley  by  bullocks. 

417.  How  is  the  water  distributed  ? — The  water- 
carriers  bring  it  to  the  barracks  and  deposit  it  in 
earthen  jars,  which  are  kept  for  that  purpose. 

418.  Have  you  never  been  at  any  station  where  the 
water  supply  has  been  effected  through  pipes  ? — No  ; 
perhaps  the  only  example  to  the  contrary  was  at 
Peshawur,  where  there  is  a  running  stream  directed 
through  the  cantonment  ;  the  river  is  dammed,  and 
small  channels  arc  diverted  through  th*e  whole  of  the 
cantonment. 


419.  Is  that  a  healthy  practice  ? — I  think  so,  ex- 
cept that  the  irrigation  takes  place  to  the  gardens 
from  it. 

420.  Then  those  channels  would  be  again  dammed 
up  to  irrigate  the  gardens  ?  —  If  a  channel  runs 
through  my  garden  I  should  irrigate  my  garden 
from  it. 

421.  (Dr.  Farr.)  Are  the  wells  superficial  from 
which  the  water  is  drawn  ? — There  are  wells  in  the 
city,  but  in  the  whole  of  the  cantonments  the  supply 
of  water  at  Peshawur  is  from  these  channels. 

422.  ( Chairman. )  Are  you  quite  satisfied  with  re- 
gard to  the  soldier's  ration  in  India  ? — Yes. 

423.  Is  it  very  good  ? — Yes,  I  think  so. 

424.  Is  it  issued  as  in  England,  where  only  certain 
portions,  for  example,  bread  and  meat,  are  issued,  and 
the  soldier  supplies  himself  with  everything  else,  or 
does  the  commissariat  issue  the  whole  ration? — The  Go- 
vernment ration  is  supposed  to  be  sufficient  for  a  man, 
but  for  growing  youths  I  do  not  know  that  it  is  ;  they 
purchased  in  my  regiment  extra  meat,  and  they  were 
then  drawing  a  pound  a  day. 

425.  But  they  required  more  than  that  ? — They 
wanted  more  ;  not  that  they  asked  for  more,  but  we 
found  that  they  were  not  sufficiently  fed,  being  in  a 
damp  climate,  and  the  experience  of  the  old  regiments 
taught  us  that  it  was  better  that  they  should  be  better 
fed. 

426.  You  had  authority  to  allow  that  ? — It  was  an 
authority  that  I  exercised  upon  my  own  responsibility, 
taxing  the  men  so  far  that  they  were  recommended 
to  do  it. 

427.  Was  the  pound  of  meat  with  bone  or  without 
bone  ? — It  is  supplied  with  bone  from  the  commis- 
sariat, the  upper  part  of  the  rib  bones  being  cut  off. 

428.  Did  they  issue  coffee  or  tea  to  the  men  ? — 
Both  tea  and  coffee  alternately. 

429.  Were  they  issued  as  part  of  the  ration  ? — Yes. 

430.  And  rice  ? — Yes  ;  and  if  they  did  not  procure 
bread,  a  larger  quantity  was  allowed. 

43 1 .  Any  vegetables  besides  these  articles  ? — They 
had  salt  and  sugar,  and  vegetables,  either  potatoes  or 
onions. 

432.  Upon  the  whole  you  considered  the  diet  suffi- 
cient and  liberal  ? — I  think  it  was  a  very  good  and 
sufficient  ration. 

433.  Do  you  know  at  all  what  it  costs  ? — I  think 
three  and  a  half  annas  a  day  ;  I  am  not  quite  sure. 

434.  What  is  that  in  English  ? — Sevenpence. 

435.  That  would  be  about  the  cost  of  the  stoppage  ? 
—Yes. 

436.  You  would  not  recommend  any  change  in  that  ? 
— I  do  not  see  anything  necessary. 

437.  The  men  have  three  meals  a  day? — Breakfast, 
dinner,  and  tea. 

438.  How  do  they  cook  ;  in  messes  ? — Yes.  You 
might  include  almost  another  meal,  for  very  often  the 
men  have  an  opportunity  of  getting  coffee  ;  coffee 
sellers  early  in  the  morning  are  admitted  to  the 
barrack  at  gun  fire,  and  a  man  can  buy  coffee  at  his 
option  ;  it  is  sold  at  a  small  price,  and  many  of  the 
men  adopt  that  practice. 

439.  It  is  supposed  to  be  a  very  good  thing  for 
health,  is  it  not  ? — That  or  ginger  tea. 

440.  Is  beer  issued  to  the  men  ? — Yes,  beer  and 
porter. 

441.  Not  in  the  ration  ? — No,  it  is  purchased  at  the 
bar  of  the  canteen. 

442.  But  under  Government  regulation  ? — Yes. 

443.  Is  it  sold  at  cost  price,  or  for  less  ? — I  forget 
the  sum  that  it  was  sold  at,  but  I  think  one  and  a  half 
auuas  a  quart,  3c?. 

444.  Is  there  any  spirit  ration  issued  ? — Spirits  are 
not  issued  ;  they  are  sold. 

445.  They  are  sold  in  the  bazaar  also,  are  they  not  ? 
— Np,  that  is  not  allowed. 

446.  Not  at  all  ? — Not  to  Europeans. 

447.  Is  the  restriction  really  adhered  to,  or  is  it 
evaded  ? — Whenever  it  can  be  it  is  evaded. 

448.  Spirits  are  sold  in  the  canteen  ? — Yes,  under 
regulations  ;  so  many  drams  ;  sometimes  one  dram 
only  is  allowed,  and  sometimes  two,  according  to  the 
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then  existing  regulations,  or  as  the  regiment  would 
appear  to  require  it. 

449.  In  the  canteen  the  officers  regulate  the  price 
of  things,  do  they  not  ? — There  is  a  canteen  com- 
mittee, but  they  can  scarcely  be  said  to  regulate  the 
price,  except  that  they  superintend  the  canteen  and 
its  disbursements. 

450.  That  does  not  apply  to  the  bazaar? — Not 
at  all. 

451.  There  spirits  are  forbidden  to  be  sold  ? — Yes, 
and  if  the  bazaar  seller  is  caught  at  it,  very  heavy 
fines  are  inflicted  upon  him. 

452.  Would  it  be  advisable  to  put  ah  end  to  the 
sale  of  spirits  in  the  canteens  ? — One  would  like  to 
see  it  abolished  altogether  ;  but  it  appears  to  be  ne- 
cessary to  many  men,  and  it  is  much  better  that  they 
should  purchase  wholesome  Government  liquor  than 
the  trash  which  is  procured  in  the  bazaars. 

453.  But  you  stated  that  they  did  not  sell  any  ? — 
They  obtain  it  surreptitiously  ;  the  natives  sell  spirits 
amongst  themselves. 

454.  Do  the  natives  use  spirits  much  themselves  ? 
—Frequently. 

455.  Are  they  getting  intemperate  under  the  con- 
tact with  British  troops  ? — The  Government,  I  think, 
are  somewhat  to  blame  for  that  ;  for  there  are  men 
who  hold  a  licence  to  sell  spirits,  provided  that  it  is 
not  sold  to  Europeans,  but  that  is  how  it  would  come 
into  the  hands  of  Europeans. 

456.  The  soldiers  drink  beer  to  a  very  great  extent, 
do  they  not  ? — I  should  say,  not  to  a  large  extent  ; 
not  so  much,  perhaps,  as  you  might  wish. 

457.  Is  the  beer  made  in  the  country  ? — Some  beer 
is  made  in  the  hill  stations,  near  Simla. 

458.  Is  it  good  ? — It  is  very  good,  but  it  will  not 
keep  ;  it  is  a  light,  palatable,  good  beer. 

459.  {Maj.-Gen.  Vivian.)  Would  it  keep  in  the 
low  country  ? — No,  I  think  it  is  the  hot  weather  that 
destroys  it  ;  during  the  cold  weather  it  is  perfectly 
good. 

460.  {Col.  Cautley.)  They  make  beer  at  Mussourie, 
as  well  as  Simla  ? — Yes,  that  is  the  brewery  I  was 
alluding  to. 

461.  ( Chairman.')  The  beer  which  is  exported  from 
England,  and  which  is  made  on  purpose,  and  very 
bitter,  keeps  for  some  time,  does  it  not  ? — Yes,  it 
keeps  well. 

462.  And  could  not  beer  of  the  same  quality  be 
made  in  India  ? — I  have  seen  it  tried  by  amateurs  on 
the  plains,  but  it  did  not  appear  to  answer.  Many 
years  ago  there  was  a  superintending  surgeon  at 
Dinapore  who  had  a  private  brewery,  and  he  invited 
me  to  taste  the  beer,  as  a  great  triumph  of  art,  but  I 
was  quite  satisfied  that  it  did  not  answer. 

463.  Of  what  do  they  make  the  beer  ? —  Of  the 
same  materials  as  in  England. 

464.  Do  you  think  that  the  sale  of  spirits  in  the 
cantonments  cannot  effectually  be  got  rid  of  ? —  Of 
course  you  have  the  power  to  suppress  it,  but  you 
would  drive  the  men  then  to  worse. 

465.  Have  the  habits  of  the  soldiers  in  India,  with 
regard  to  drink,  improved  ? — The  discipline  is  more 
severe,  therefore  externally  they  appear  to  have 
improved. 

466.  That  is  internally,  is  it  not,  whatever  the 
cause  may  be  ? — That  I  can  scarcely  pronounce  upon. 
I  had  not  had  former  experience  of  European  troops; 
but  I  think  I  may  say  that  their  habits  have  im- 
proved. 

467.  And  their  health  too  ? — That  I  do  not  know; 
I  have  not  seen  any  tables  to  show. 

468.  What  are  the  usual  means  of  recreation  which 
are  provided  for  the  soldiers  ? — The  ordinary  games 
are  fives  and  rackets,  and  skittles,  and  quoits  also; 
and  long  bowls  is  a  very  favourite  amusement  of  the 
soldier. 

469.  Have  they  books  and  libraries  ? — They  have 
Government  libraries  and  books. 

470.  Do  the  men  use  them  much  ? — They  read  all 
the  light  works,  I  think,  with  avidity. 

471.  Do  they  attend  the  schools  well  ? — Yes;  lately 
they  have  attended  them  better  than  they  did  for- 


merly, because  promotion  is  a  good  deal  dependent  Colonel 
upon  their  ability  to  read  and  to  write;  their  children    W.  Swatman. 
are  sent  to  school  compulsorily.  •   

472.  Has  there  not  been  an  attempt  made  to  pro-  2  ^ec'  1859- 
vide  the  soldiers  with  gardens  at  some  stations  ? — 

Yes. 

473.  Has   that  plan  answered  ? — I  think  so  ;  it 
ought  to  answer. 

474.  Are  there  very  frequent  changes  of  the 
stations  in  India,  and  are  the  troops  frequently 
moved  ? — The  ordinary  rule  used  to  be  three  years  at 
a  station. 

475.  What  do  the  men  grow  in  their  gardens  ? — 
Almost  all  the  European  vegetables  grow  well. 

476.  Are  there  any  workshops  in  which  they  can 
carry  on  trades  ? — I  am  sorry  to  say  that  there  are 
not. 

477.  Might  they  not  be  introduced  with  advan- 
tage ? — I  think  with  the  greatest  benefit. 

478.  They  would  be  a  source  of  profit  as  well  as 
of  amusement,  would  they  not  ? — Yes.  The  only 
difficulty  is  in  furnishing  the  materials  at  first.  The 
workshop  ought  to  be  self-supporting  after  that. 

479.  Do  the  soldiers  not  do  much  for  themselves 
in  the  way  of  work  ?— They  are  entirely  idle;  but  I 
think  an  establishment  of  that  kind  would  encourage 
them  to  do  more  than  they  do. 

480.  I  believe  almost  all  the  barracks  have  veran- 
dahs ?— The  new  ones  have. 

481.  Upon  the  whole  I  suppose  the  men  in  canton- 
ments leads  a  wearisome  life  ? — Very  much  so. 

482.  Could  you  suggest  any  mode  of  improving 
that  condition  ? — I  do  not  know  of  any  better  outlet 
for  their  ennui  than  workshops. 

483.  But  you  think  it  would  be  necessary  for  the 
Government  to  lend  out  materials  in  the  first  instance  ? 
— I  am  sure  of  it,  from  one  instance  that  I  know  in 
my  own  regiment.  I  applied  for  assistance  in  that 
respect, — at  least  I  made  no  direct  application, — but 
in  answer  to  a  circular,  calling  for  my  opinion  upon 
workshops,  I  suggested  that  they  should  be  provided  ; 
but  it  was  not  acceded  to,  and  the  workshops  fell  to 
the  ground. 

484.  For  want  of  materials  ? — Yes. 

485.  And  tools  ? — Yes. 

486.  How  long  is  it  since  you  have  been  in  India  ? 
— Two  years  and  nine  months. 

487.  There  has  been  a  good  deal  of  change  in  the 
matter  of  dress,  has  there  not  ? — Yes. 

488.  And  great  improvements  ? — Decidedly,  as  far 
as  efficiency  goes,  and  comfort. 

489.  What  have  been  the  changes  ? — The  tunic 
has  been  the  great  change,  the  adoption  of  the  tunic 
instead  of  the  tail  coat  ;  the  head-dress  is  lighter  too. 

490.  A  helmet  has  been  substituted,  has  it  not  ? — 
Yes. 

491.  It  is  of  wicker  generally,  is  it  not  ? — I  do  not 
know  what  the  present  one  is. 

492.  They  have  some  light  clothing,  have  they 
not  ? — Yes,  but  they  always  have  had  light  clothing. 
You  allude,  perhaps,  to  the  fatigue  dresses  and  light 
clothing  which  the  troops  wear  when  they  are  at  all 
exposed  to  the  sun,  which  is  then  necessary. 

493.  They  wear  no  stock,  I  believe  ? — I  do  not 
know;  the  stock  was  in  existence  when  I  left  India. 

494.  A  man  does  not  carry  his  knapsack  ? — No. 

495.  Can  you  describe  the  soldier's  life,  as  to  the 
hours  of  drill,  and  so  on  ? — He  commences  his  day  at 
gun  fire,  probably  about  five  in  the  morning,  and  then 
he  begins  his  parade,  which  may  last  an  hour  and  a 
half ;  after  that  he  takes  his  breakfast  ;  probably  he 
will  get  a  bath  between  the  parade  and  his  breakfast. 
After  breakfast  he  is  a  wanderer,  if  he  chooses  to 
go  out. 

497.  {Maj.-Gen.  Vivian.)  The  cleaning  of  his 
arms  and  accoutrements  must  take  up  some  of  his 
time  ? — Yes,  of  course  it  does.  He  would  go  abroad, 
in  order  to  visit  the  bazaar  ;  or  after  he  had  finished 
his  walk,  he  would  then  come  back  to  his  dinner  ; 
he  must  necessarily  attend  his  meals. 

497.  {Chairman.)  At  what  hour? — At  one  o'clock. 
In  warm  weather  he  is  very  often  restricted  to  the 
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Colonel       barrack  ;  in  a  very  hot  season,  when  the  men  go  too 
W.  Swatman.   much  out,  the  commanding  officer  restricts  the  hour 
_ —        ^  jate  jn         afternoon,  but  the  soldier  has  his 
2  Dec.  1859.    recreati0Ilj  if  the  weather  will  admit  of  it,  out  of  doors 
or  in  the  skittle-grounds,  which  are  generally  covered. 

498.  Have  you  ever  known  roll  calls  in  the  night  ? 
— The  last  roll  call  is  at  night,  properly  speaking,  at 
gun  fire ;  it  is  dark  then,  and  it  is  night;  but  not  during 
the  night,  unless  the  men  have  been  showing  any  indi- 
cations of  a  desire  to  get  out,  and  then  to  punish  them, 
as  well  as  to  check  the  men  from  going  out,  a  roll  call 
might  be  ordered  here  and  there,  but  it  is  unfrequent, 
and  only  done  under  unusual  circumstances. 

499.  Do  they  remain  on  guard  in  the  same  way  as 
they  do  in  England  ? — They  have  two  hours  sentry 
duty. 

500.  There  is  a  very  great  difference  in  the  distri- 
bution of  the  time,  is  there  not,  besides  beginning 
earlier  ? — That  is  all  I  can  state. 

501.  How  many  nights  a-week  does  a  man  get  in 
bed  ? — In  places  where  they  have  night  pickets  the 
duty  falls  heavily  upon  the  regiment ;  but  ordinarily, 
in  the  course  of  15  or  20  days,  a  man  will  have  but 
one  night  guard  ;  he  would  be  19  nights  in  bed,  and 
the  20th  he  might  be  out,  or  between  the  15th  and 
the  20th. 

502.  Have  you  ever  been  resident  at  any  of  the  hill 
stations  ? — No,  I  have  not. 

503.  Have  you  never  visited  them  for  health  ? — No. 

504.  You  cannot,  probably,  then  give  any  opinion 
upon  their  character  ? — I  can  only  tell  from  officers 
who  I  have  seen  going  and  coming  on  account  of  their 
health. 

505.  Are  the  men  sent  up  to  the  hills  in  any  great 
number  ? — They  are  now,  when  they  are  sufficiently 
near  to  get  there. 

506.  In  the  parts  of  India  where  you  have  served, 
you  would  not  say  that,  generally  speaking,  you  could 
find  healthy  elevated  situations  in  lieu  of  those  places 
where  you  were  stationed  without  going  a  consider- 
able distance  ? — I  do  not  know  of  any  that  possess 
any  near  advantages  of  the  kind. 

507.  Do  you  think  it  would  be  possible  to  establish 
the  great  Indian  military  stations  in  the  hills,  letting 
the  men  only  come  down  to  the  plains  for  a  turn  ot 
duty  ? — Those  who  have  been  with  the  men  in  the 
hill  stations  do  not  give  them  altogether  a  good  cha: 
racter,  with  regard  to  their  improving  the  physical 
condition  of  the  men,  for  although  those  stations  are 
healthy,  yet  there  is  a  degree  of  confinement  there 
which  is  oppressive  to  the  men,  and  they  do  not 
appear  to  enjoy  themselves. 

508.  What  do  you  mean  by  confinement  ? — The 
place  is  small  naturally  ;  there  is  but  little  table  land, 
and  the  men  can  scarcely  leave  the  immediate  vicinity 
of  their  barracks. 

509.  But  the  hill  stations  vary  very  much,  do  they 
not  ? — They  do,  I  believe  ;  some  of  them  are  very 
confined  indeed. 

510.  ( Sir  R.  Martin.}  Those  are  examples  of  ill- 
chosen  stations  ? — I  have  understood  that  Dugshai  is 
a  very  confined  place  indeed. 

511.  {Chairman.)  Have  you  ever  seen  a  new  sta- 
tion chosen  ? — I  was  one  of  a  committee  that  chose  a 
station  in  the  immediate  vicinity  of  Peshawur. 

512.  Was  that  a  successful  choice  ? — It  was  suc- 
cessful, but  unfortunately  it  has  been  subjected  to 
an  extraordinary  inundation,  which  has  barred  its 
present  success. 

513.  Supposing  you  wanted  to  choose  a  station  ; 
what  would  be  the  process  gone  through  ?  Who  would 
form  the  committee  to  whom  the  choice  would  be  in- 
trusted ? — The  quartermaster-general  in  his  depart- 
ment would  be  the  first  referred  to,  and  it  would  be 
done  partly  by  the  civil  governor  of  the  province  ; 
from  that  it  would  go  to  the  military  authorities,  who 
would  select  a  committee  according  to  standing  regu- 
lations ;  it  would  be  composed  of  senior  officers,  men 
who  had  been  some  time  in  the  service,  mixed  with 
army  medical  officers,  and  engineers,  as  a  matter  of 
course. 

514.  Is  there  any  regulation  about  it,  or  is  the 


matter  left  to  the  option  of  the  commanding  officer  ? 
— Thfcre  is  a  regulation  defining  the  formation  of  the 
committee. 

515.  Which  would  include  somebody  representing 
the  quartermaster-general,  a  medical  officer,  and  an 
engineer  officer  ? — Yes. 

516.  Also  including  a  medical  officer  ? — Invariably. 

517.  In  some  cases  you  have  in  India  sanitary  offi- 
cers, have  you  not,  apart  from  the  medical  officers  ? — 
That  is  quite  a  new  feature. 

518.  Would  the  medical  officer,  in  case  of  ill  health, 
have  any  authority  to  interfere  with  regard  to  the 
supply  of  water  to  the  troops,  and  so  on  ? — He  would 
at  once  represent  any  want  or  any  failure  in  that  re- 
spect to  his  commanding  officer,  and  he  would  also 
represent  it  to  his  medical  superior,  the  superintend- 
ing surgeon. 

519.  But  he  Avould  have  no  power  to  say  that  such 
and  such  things  might  be  done  ;  he  could  only  sug- 
gest them  to  others  ? — He  could  only  suggest  them  to 
others;  but  I  think  that  that  is  tantamount  almost  to 
possessing  the  power. 

520.  Supposing  a  case  occurred  where  the  supply 
of  water  was  very  bad,  and  it  was  represented  to  the 
commanding  officer  ;  what  would  he  do  ?  Because  it 
might  be  an  expensive  affair,  from  the  necessity  of 
having  to  bring  water  from  elsewhere  ?; — If  there 
were  any  immediate  means  of  removing  the  defect,  I 
think  that  the  commanding  officer  would  not  mind 
taking  the  responsibility  upon  himself  to  effect  what  he 
could,  but  referring  it  as  a  matter  of  course  to  the 
highei'  authorities. 

521.  The  same  remark,  I  suppose,  would  apply  to 
drainage  questions  ? — Yes. 

522.  Could  that  be  done  by  the  military  authorities 
without  the  permission  of  the  civil  authorities  ? — 
Yes,  so  long  as  it  is  within  the  confines  of  the  military 
cantonment,  supposing  that  any  nuisance  or  defect 
were  required  to  be  removed  ;  but  if  that  defect  af- 
fected the  cultivators,  you  must  necessarily  go  to  the 
civil  authorities  outside. 

523.  Take  a  case  of  drainage  :  it  might  lie  an  ex- 
pensive thing  to  construct  a  large  drain  for  the  pur- 
pose of  carrying  off  everything  offensive  from  the 
camp  ;  how  would  that  be  effected  ? — That  would  go 
in  the  general  routine  of  representation. 

524.  If  it  were  confined  to  a  camp  and  did  not  ex- 
tend beyond  it,  it  could  be  done,  as  I  understand  you, 
without  reference  to  the  civil  authorities  ? — Yes  ;  and 
compensation  would  be  paid  to  any  loser  by  it. 

525.  Small  repairs  would  be  done  as  a  matter  of 
course  ? — Yes,  upon  the  authority  of  a  station  order. 

526.  There  is  nothing  to  oblige  a  commanding 
officer  to  carry  out  any  recommendation  that  is  made 
to  him  ;  he  may  exercise  his  own  discretion  in  the 
matter  ? — Yes  ;  but  he  would  be  very  deficient  in 
judgment  if  he  failed  to  take  a  hint  of  that  kind. 

527.  He  might  think  it  a  fanciful  matter,  and  not 
necessary  ? — If  he  did  so,  the  surgeon  has  another 
outlet  under  his  superintending  surgeon,  who  is  en- 
tirely independent  of  the  commanding  officer. 

528.  He  would  send  a  duplicate  recommendation  to 
him  ? — Yes  ;  he  would  report  to  him  directly. 

529.  In  other  cases,  such  as  the  hour  at  which 
troops  should  be  brought  out  in  the  conduct  of  a 
march  and  the  selection  of  the  places  at  which  they 
should  halt,  are  those  questions  upon  which  the 
medical  authorities  would  be  at  all  consulted  ? — I 
have  always  consulted  the  surgeon  of  my  own  regi- 
ment. 

530.  (Maj.-Gen.  Vivian.)  It  is  the  common  prac- 
tice to  do  so,  is  it  not  ? — I  think  so. 

531.  (Sir  R.  Martin.)  But  it  is  not  done  by  order? 
— It  may  or  may  not  be. 

532.  (Chairman.)  Do  the  men  suffer  very  much 
from  venereal  diseases  in  India  ? — Extremely  so. 

533.  Could  not  that,  by  communications  between 
the  civil  and  the  military  authorities,  be  a  good  deal 
checked  ? — Everything  is  done  that  can  be  done,  as 
far  as  I  am  aware.  In  the  station  of  Peshawur,  I 
recollect  that  the  cantonment  magistrate  was  very 
active  on  those  points,  and  he  established  a  systematic 
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supervision  of  those  women  through  a  senior  matron  ; 
he  took  her  into  the  public  pay,  and  insisted  that  be- 
fore a  prostitute  should  be  suffered  to  enter  the  lines 
of  the  cantonment,  she  should  register  herself  as 
willing  to  be  overlooked  by  this  person,  and  that  was 
considered  to  be  a  great  check  upon  disease. 

534.  Did  it  have  any  effect  upon  the  health  of  the 
men  ? — I  have  no  doubt  that  it  had  an  effect  in  sup- 
pressing disease. 

535.  No  other  women  would  have  been  allowed  to 
come  near  the  camps  ? — Any  woman  who  was  noto- 
riously diseased,  and  had  not  been  under  that  matron's 
examination,  would  have  been  subjected  to  punish- 
ment, and  liable  to  be  turned  out  of  the  cantonment; 
but  it  was  done  there  on  a  systematic  scale,  which  is 
not  always  possible.  The  station  at  Chinsurah,  where 
I  was,  was  infested  with  women  living  just  beyond 
the  military  precincts,  and  disease  was  rife  there. 
The  only  check  that  I  could  interpose  Avas  to  make 
those  men  who  were  admitted  into  the  hospital  for  the 
disease,  bring  up  their  duties  which  they  had  neglected 
in  consequence.  That  was  out  of  justice  to  the  other 
men,  as  well  as  an  example  to  themselves. 

536.  At  that  place  could  you  get  no  authority  to 
act  upon  those  women  ? — No  ;  I  do  not  see  how  it 
could  have  been  exerted  well,  unless  they  had  re- 
verted to  the  old  system  of  lock  hospitals,  which  were 
formerly  in  use. 

537.  Why  were  they  discontinued  ?  —  It  was  a 
Government  measure  to  discontinue  them.  I  think  it 
was  a  measure  of  economy. 

538.  Were  they  successful  when  they  did  exist  ? — 
I  cannot  tell ;  but  they  were  always  held  to  be  a  great 
check  upon  the  women. 

539.  You  were  saying  that  the  change  of  stations 
took  place  about  once  in  three  years  generally  ? — It 
was  so,  I  suppose  on  account  of  its  financial  bearings ; 
but  more  frequent  change  would  be  beneficial  to  health. 

540.  As  applicable  to  Europeans  as  well  as  to 
natives  ? — Yes. 

541.  As  far  as  your  experience  has  gone,  frequent 
changes  are  healthful? — Yes;  people  on  the  march  are 
generally  marked  with  every  appearance  of  strong 
health, — men,  women,  and  children. 

542.  You  do  not  lose  people  by  it  ? — I  think  not, 
except  under  harassing  circumstances  ;  but  ordinary 
marching  I  have  always  considered  very  healthful 
indeed.  1 

543.  You  think  that  exercise  is  conducive  to  health? 
— Yes,  regular  exercise. 

544.  But  a  change  of  station  is  conducive  to  health? 
— Yes  ;  the  influence  of  change  is  very  often  remarked, 
for  even  though  you  may  remove  to  a  worse  station 
from  another  where  agues  have  acquired  a  hold  upon 
the  frame-,  sometimes  by  going  to  a  worse  station  it 
has  produced  a  check  upon  the  disease. 

545.  From  the  effect  produced  upon  the  mind,  I 
suppose  ? — Yes,  I  suppose  so. 

546.  For  what  period  would  you  keep  troops  at  a 
station  for  the  benefit  of  the  troops  themselves  ? — I 
rather  incline  to  a  stay  of  three  years'  duration,  be- 
cause there  are  so  many  other  considerations  to  be 
taken  into  account. 

547.  Such  as  what?  —  The  great  expense  of  re- 
moving troops  ;  the  expense  to  the  soldier  ;  if  he  is  a 
married  man,  he  must  bear  a  great  part  of  the  expense; 
the  Government  cannot  hold  him  acquitted  of  all. 

548.  (Maj.-Gen.  Vivian.)  That  would  apply  par- 
ticularly to  the  native  army,  would  it  not  ? — Yes. 

549.  (Chairman.)  Why  more  to  natives  than  to 
Europeans  ? — I  misunderstood  the  question.  The 
previous  answer  should  be  made  applicable  to  Euro- 
peans, not  natives,  who  ordinarily  do  not  march  with 
their  families. 

550.  For  how  many  years,  upon  the  average,  should 
you  say  that  a  soldier  remains  efficient  in  India  ?— 
That  is  entirely  dependent  upon  his  own  constitution 
in  the  first  instance,  and  upon  his  temperance. 

551.  But,  taking  the  average  of  soldiers,  how  soon 
should  you  say  they  begin  to  drop  off? — I  should 
speak  without  any  accuracy  if  I  were  to  give  an 
opinion  upon  that. 


552.  Do  you  think  that  their  service  could  be  ex-  Colonel 
tended,  if  they  were  kept  more  in  the  hill  stations  ? —    T«  Sivatman. 
That  I  do  not  know  ;  certainly  those  who  return  from     ,  jjec  1859 

the  hills  show  that  they  have  recovered  vigour  very    "  '_  ' 

much. 

553.  Do  you  think  that  sending  them  to  the  hills 
might  be  resorted  to  as  a  preventative  against  disease, 
instead  of  a  cure;  as  the  regiments  might  be  removed 
to  the  hills,  or  masses  of  troops  could  be  moved 
thither,  before  disease  had  made  any  great  progress 
amongst  them,  making  it  a  relief  as  between  the 
plains  and  the  hills  ? — I  cannot  satisfy  my  own  mind 
upon  that  point  at  all. 

554.  Is  that  upon  the  ground  of  cost  ? — No;  inde- 
pendently of  that,  I  do  not  know  whether  the  soldier 
would  be  better  for  the  service  if  he  was  called  sud- 
denly to  a  hotter  climate  from  the  hills. 

555.  He  would  be  fresher  and  healthier,  Avould  he 
not,  before  he  was  called  upon  to  encounter  the  se- 
verity of  the  climate  in  the  plains  ? — Yes;  but  there 
is  an  advantage  in  being  acclimatized.  I  think  that 
if  you  want  to  have  them  exposed,  you  must  accustom 
them  to  it. 

556.  Do  you  find  that  a  man  put  into  a  very  hot 
station  is  better  at  the  end  of  his  stay  there  thai;  at 
the  beginning  ? — No;  but  he  is  more  capable  of  en- 
during the  fatigue  and  the  exposure  in  that  heat  than 
a  fresh  man  would  be.  I  think  that  a  man  coming 
fresh  from  a  cold  climate,  and  being  suddenly  intro- 
duced to  heat,  having  been  unaccustomed  to  it,  would 
suffer  much  more  than  an  old  soldier  who  had  been 
long  in  it. 

557.  But  during  the  process  of  getting  acclima- 
tized do  not  a  good  many  men  drop  off  ? — Yes. 

558.  Is  it  not  the  fact,  that  in  the  course  of  time 
you  have  none  to  deal  with  but  the  very  strongest  ? 
—Yes. 

559.  Would  not  that  account  a  good  deal  for  the 
theory  as  to  acclimatizing  ? — Yes. 

560.  The  officers,  I  believe,  do  not  suffer  so  much 
as  the  men  in  India  ? — No. 

561.  How  do  you  account  for  that  ? — They  live 
with  more  care,  and  expose  themselves  less. 

562.  And  they  occupy  better  quarters  ? — Yes. 
563,.  What  is  the  practice  in  India  with  regard  tc 

furloughs  to  officers  ? — The  practice  is,  that  they  can 
return  to  England  after  10  years  service  for  one 
furlough  of  two  years,  and  after  20  years'  service  for 
a  second  furlough  of  two  years. 

564.  The  men  have  no  furlough  ? — They  have  not. 

565.  They  stay  until  they  are  invalided  ? — They 
must  be  invalided. 

566.  Except  being  moved  to  the  hills,  which  is  a 
sort  of  furlough  ? — Yes. 

567.  (Maj.-Gen.  Vivian.)  That  would  be  a  sick 
furlough,  would  it  not  ? — They  are  sent  to  the  con- 
valescent depots  in  the  hills. 

568.  (Sir  P.  Cautley.)  Referring  to  the  confinement 
that  you  talked  of  in  the  hill  stations,  do  not  you 
think,  that  if  the  men  had  workshops  there  and  gar- 
dens, and  had  their  families  around  them,  that  they 
would  be  a  great  advantage  to  them  in  the  hill 
stations  ? — Yes. 

569.  (Sir  R.  Martin.)  If  the  mountain  ranges  ad- 
mitted of  exercising  grounds,  do  not  you  think  that 
they  would,  then  be  very  valuable  places  to  send 
troops  to  ? — Yes  ;  but  the  difficulty  is  to  find  space, 
for  they  cannot  take  advantage  of  the  fine  climate 
there  and  walk  as  they  would  do  in  the  plains.  There, 
might  be,  I  imagine,  some  difficulty  in  finding  table 
land  and  open  ground. 

570.  Near  the  plains  ? — Sufficiently  near  the  plains. 

571.  There  is  at  present  an  utter  want  of  recreation 
for  the  men  in  the  hills  ? — As  I  understand,  there  is 
a  complete  deprivation  of  it  ;  there  they  want  the 
ordinary  amusement  of  the  bazaars  and  shops,  and 
other  conveniences  which  they  have  in  the  plains, 
and  everything  is  very  expensive  that  is  taken  to  the 
hills. 

572.  ( Sir  R.  Martin.)  Has  any  systematic  plan  been 
adopted  for  the  purpose  of  investigating  the  mountain 
climates  throughout  India  ? — Not  that  I  am  aware  of. 

F  4 
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I  know  that  reports  upon  different  places  have  been 
made,  but  I  do  not  think  that  any  systematic  plan  has 
been  adopted. 

573.  You  have  spoken  highly  of  the  climate  of 
Mhow;  do  you  consider  that,  owing  to  its  elevation, 
it  possesses  the  climate  of  a  table  land  ? — I  have  given 
an  opinion  upon  Mhow,  stating  at  the  same  time  that 
I  was  very  young  at  the  time,  and  formed  my  opinion, 
perhaps,  upon  very  slight  grounds.  It  was  high,  and 
considered  healthy  in  the  estimation  that  a  boy  would 
form  of  ground. 

574.  You  are  aware  that  it  is  above  3,000  feet 
above  the  level  of  the  sea  ? — I  can  imagine  that  it 
would  be  about  that. 

575.  Do  you  know  whether  the  ranges  of  mountains 
about  Boglipore  have  ever  been  investigated,  with  a 
view  to  their  occupancy  by  European  troops  ? — No  ; 
their  localities  are  pretty  well  known,  but  I  do  not 
think  with  any  reference  to  that  particular. 

576.  You  have  stated  that  you  have  served  with  a 
newly  raised  battalion  of  Europeans  ? — Yes. 

577.  Did  they  suffer  from  non-acquaintance  with 
the  sundry  precautionary  measures  which  were  in  use 
amongst  the  older  battalions  ? — The  officers  and  those 
who  were  interested  in  them  endeavoured  to  3upply 
them  with  what  precautions  might  have  been  wanted 
in  that  respect,  but  having  them  so  completely  under 
our  eye  as  we  had  at  Chinsurah,  where  you  are, 
perhaps,  aware  that  the  men  are  completely  over- 
looked by  the  officers,  when  we  saw  that  they  were 
exposing  themselves,  it  was  checked. 

578.  But  in  the  older  European  battalions  of  the 
Company  you  are  aware  that  there  are  amongst  the 
men  themselves  certain  traditional  habits^  which  they 
impart  to  the  recruits  when  they  join  ? — But  those 
were  disseminated  through  my  own  regiment,  because 
the  nucleus  of  the  new  regiment  was  from  two  old 
regiments  ;  we  had  drafts  of  the  old  men,  and  of 
course  their  ideas  were  disseminated  amongst  the 
new  recruits. 

579.  And  that  I  presume  was  advantageous  to  the 
young  soldiers  ? — Very  much  so.  You  saw  that  in- 
stanced in  every  act  of  the  soldier,  in  marching,  for 
instance,  and  in  their  preparation  of  the  ground  for 
tents  ;  all  those  little  arrangements  were  learned  from 
the  old  soldiers  of  the  old  battalions. 

580.  You  have  expressed  yourself  strongly  in 
favour  of  amusements  being  provided  for  the  Euro- 
pean soldier  in  India  ? — Yes,  of  every  kind. 

581.  Do  you  think  that  the  European  soldier  should 
be  permitted  to  do  for  himself  what  he  cau  do  without 
injury  to  his  health  and  discipline  ? — Yes,  I  think 
that  he  does  too  little,  and  omits  things  that  he  might 
well  do,  such  as  cleaning  his  own  shoes  and  such  things. 

The  witness 


582.  What  he  does  do  now  tends  to  make  him  a 
better  man  and  a  better  soldier,  does  it  not,  diminish- 
ing crime  and  courts-martial  ? — In  what  respect  do 
you  assume  that  he  is  permitted  to  do  anything. 

583.  I  mean  that  his  occupations  and  amusements, 
such  as  they  are,  have  that  tendency  ? — They  have. 

584.  (Sir  P.  Cautley.)  "With  regard  to  the  clearance 
of  the  jungle  in  cantonments,  you  appear  to  think  it 
doubtful  whether  there  is  any  value  in  it  or  not.  Do 
you  not  think  that  the  great  growth  of  trees  which  has 
been  allowed  to  go  on  within  the  last  20  years  has 
been  the  cause  of  injuring  the  health  of  cantonments  ? 
I  mean  the  trees  in  compounds  and  along  the  roads 
in  particularly  ? — It  is  a  doctrine  which  is  admitted 
by  experience,  and  I  should  be  sorry  to  pronounce 
against  it,  as  I  really  have  nothing  but  my  own  sim- 
ple ideas  upon  the  subject,  and  I  have  nothing  to 
back  my  theory  ;  but  I  do  not  object  to  trees  myself, 
though  I  believe  others  do.  If  you  obstruct  ven- 
tilation, I  conceive  that  that  is  unhealthy;  but  the 
mere  presence  of  trees  I  do  not  look  upon  as  un- 
healthy. In  stations  where  I  have  been  the  hedges 
have  not  been  allowed  to  grow  or  trees  to  any  extent, 
in  order  not  to  obstruct  the  circulation  of  the  air. 

585.  (Sir  R.  Martin.)  Then  the  difference,  you 
would  say,  would  lie  between  underwood  and  a  forest 
tree,  the  latter  being  rather  beneficial  ? — I  think  so. 

586.  (Dr.  Farr.)  You  are  of  opinion  that  the 
supply  of  good  water  is  very  defective  in  India  ? — At 
some  stations  it  is  peculiarly  so,  of  course  there  are 
exceptions. 

587.  At  Agra,  Cawnpore,  and  Dacca,  for  example, 
the  water  is  supplied  to  some  extent  from  the  wells  ? 
— Perhaps  I  am  wrong  with  regaid  to  Cawnpore,' 
because  there  are  good  wells  there,  but  I  really  forget 
the  nature  of  the  water. 

588.  Are  the  wells  generally  shallow  ?■ — Yes,  I  be- 
lieve they  are  dependent  upon  the  height  of  the  river, 
and  therefore  they  are  filtrated  from  the  river. 

589.  May  dirt  from  the  surface  get  into  the  wells  in 
any  way  ? — If  a  well  is  rapidly  drawn,  it  is  generally 
better  than  if  it  is  allowed  to  accumulate  for  days  ;  if  it 
is  in  continual  use  it  is  considered  wholesome  and  good  ; 
in  fact,  some  very  good  wells  become  dangerous  from 
disuse. 

590.  (Mr.  Alexander.)  Are  you  an  advocate  for 
flannel  shirts  for  soldiers  in  India  ? — I  think  so.  I 
think  flannel  is  most  wholesome. 

591.  In  preference  to  cotton? — Yes,  when  the 
men  exert  themselves  greatly,  they  are  not  at  all 
cautious  as  to  removing  the  Avet  shirt. 

592.  They  would  not  be  so  liable  to  chills  if  they 
wore  flannel  ? — I  think  not. 

withdrew. 


Dr.D.StcuMt.  Dr.  Duncan  Stewart  examined 

593.  (Chairman.)  Will  you  state  what  position  you 
hold  at  Warley  ? — I  am  surgeon  to  the  depot. 

594.  You  are  in  the  medical  service  of  the  East 
India  Company  ? — I  was. 

595.  Were  you  for  many  years  in  India  ? — I  was 
for  thirty  years  in  India,  and  I  came  home  four  years 
ago,  and  was  immediately  appointed  to  Warley. 

596.  Therefore  the  whole  of  the  recruiting  service 
belonging  to  the  local  army  passes  through  your 
hands  ? — The  whole  of  it. 

597.  I  suppose  during  the  time  that  you  have  held 
that  appointment  you  have  formed  some  opinion  as  to 
the  age  at  which  recruits  should  be  sent  out  to  India  ? 
— Yes,  I  have. 

598.  You  have,  I  believe,  prepared  a  paper  upon  that 
subject  ? — Yes,  my  own  opinion  is  that  they  go  out 
at  present  too  young,  a  great  many  of  them. 

599.  At  what  age  do  they  usually  go  out  ? — The 
age  is  between  20  and  25,  but  there  are  different 
ages  for  the  different  arms,  cavalry  and  infantry  ;  it  is 
between  20  and  30  and  from  20  to  35,  but  a  great 

.  many  pass  into  the  service  who  are  not  20. 

600.  Upon  the  whole,  the  men  who  are  sent 
from  Warley  to  join  the  local  corps  in  India  are 


older  than  the  recruits  who  enter  the  Queen's  regi- 
ments ? — That  I  cannot  say  ;  I  am  not  cognizant  of 
what  the  rules  are  in  the  Queen's  service. 

601.  You  give  the  same  kit  and  bounty  as  they  do 
in  the  line,  do  you  not  ? — I  believe  so. 

602.  Have  you  served  with  Queen's  Indian  or 
native  troops  ? — I  have  served  with  all. 

603.  In  what  presidencies  have  you  served  ? — In 
Bengal  presidency,  including  Burmah  in  1826. 

604.  At  what  stations  have  you  served  ? — My 
service  after  1830  was  confined  to  Calcutta  and  its 
neighbourhood,  first  as  assistant- surgeon  at  the  Gene- 
ral Hospital,  afterwards  as  a  presidency  surgeon, 
and  one  of  the  professors  of  the  Medical  College. 

605.  What  depots  for  the  Indian  recruits  are 
there  in  England  ? — The  depot  at  Warley  is  the 
only  one  in  England  for  East  India  recruits.  All  the 
men  who  enlist  (in  the  eight  recruiting  districts  of 
the  kingdom)  are  collected  at  Warley,  and  remain 
there  until  embarked.  They  proceed  by  sea  in  detach- 
ments of  from  200  to  350  in  each  ship,  direct  for 
India,  vid  the  Cape.  The  recruits  do  not  enlist  for 
particular  regiments,  but  for  particular  arms  of  the 
Indian  service,  viz.,  for  cavalry,  infantry,  or  artillery. 
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Transfers  from  one  arm  to  another  sometimes  take 
place  after  their  arrival  at  the  depot,  but  are  not 
common.  The  commandant  of  the  depot  selects  and 
assigns  to  each  Indian  presidency  the  men  required 
for  it.  I  do  not  think  I  have  ever  heard  the  men 
express  any  preference  for  one  particular  presidency 
over  another.  They  enlist  for  general  service  in 
India,  and  not  until  they  arrive  at  their  own  presi- 
dency are  they  told  off  to  particular  regiments.  Much 
of  the  mortality  which  took  place  in  India  among  the 
young  cavalry  recruits  last  year  is  said  to  have  taken 
place  soon  after  their  landing  there  and  before  they 
had  joined  their  regiments.  The  following  is  tho 
present  state  of  the  depot,  1st  December  1859,  and 
shows  the  nature  and  extent  of  the  medical  charge: — ■ 

The  Medical  Charge  at  Warley  Barracks  Depot, 
1st  December  1859. 


2  Dec.  1859. 


Staff  Commissioned  Officers  - 
Staff  Non-commissioned  Officers 
Buglers  - 

Engineers  ... 
Cavalry         -  -  - 

Artillery  - 
Infantry  - 
Ladies  - 
Soldiers'  Wives 
Children  of  Officers  - 
Children  of  Soldiers  •  - 

Total 


8 
26 
6 
23 
60 
243 
289 
4 
58 
21 
113 

851 


The  locality  of  Warley  is  high  and  healthy,  quite 
above  the  influence  of  the  malaria  of  the  flats  of 
Essex.  The  barracks  are  calculated  for  1,500  men  ; 
the  hospital  for  100  patients.  The  barracks  are 
spacious,  airy,  well  drained  and  lighted  ;  there  is  an 
abundant  supply  of  water,  and  one  peculiarity  (as  I 
believe  it)  deserves  mention,  viz.,  the  lavatories, 
where  every  man  is  made  to  attend  daily  with  his 
own  soap  and  towel,  and  to  perform  his  ablutions 
effectually  under  the  eye  of  a  non-commissioned 
officer.  There  is  a  large  glass-roofed  shed,  where 
the  men  are  drilled  and  exercised  in  bad  weather,  and 
care  is  taken  to  suit  the  hours  of  parade  to  the  season 
of  the  year  and  the  weather,  so  as  to  avoid  unneces- 
sarily exposing  the  men  to  cold  or  wet  ;  owing  how- 
ever to  the  youth  and  inexperience  of  the  lads  and 
their  positive  ignorance  of  the  civilized  usages  of  life, 
very  many  fall  ill  soon  after  their  arrival,  owing 
apparently  to  nothing  save  change  of  habits  and  diet. 
Many  bring  the  seeds  of  disease  with  them  (even 
small  pox)  which  explode  a  few  days  after  arrival. 
The  hospital  has  8  wards  for  10  men  each,  and  8 
small  wards,  affording  with  the  corridor  783  cubic  feet 
of  air  for  each  patient.  The  average  per-centage  of 
sick  to  strength  is  6  ■  50.  The  average  number  of  men 
in  hospital  is  40,  and  of  these  rather  more  than  one- 
half  are  venereal  cases.  The  common  diseases  are 
rheumatism,  sore  throats,  and  scarlet  fever.  The 
staff  officers,  the  non-commissioned  officers,  and  their 
families  are  attended,  when  ill,  in  their  quarters,  as 
also  the  wives  and  children  of  soldiers,  in  number 
varying  from  20  to  80.  The  proportion  of  married 
soldiers  allowed  to  join  is  six  in  every  hundred. 

606.  What  comparison  would  you  institute  between 
the  recruits  of  the  Queen's  and  Indian  service  ;  are 
the  men  equally  good  ? — I  feel  very  sure  that  no 
better  or  healthier  men  (for  their  age  and  size)  could 
be  found  in  Europe  than  the  recruits  who  have  em- 
barked for  India  during  the  last  two  years  from 
Warley  depot.  Notwithstanding  all  our  precaution, 
men  are,  however,  not  unfrequently  sent  home  from 
India  declared  to  be  unfit,  with  some  such  remark  as 
the  following,  lately  received  from  the  Adjutant- 
General  of  the  Army  at  Madras,  "  that  sufficient 
"  care  is  not  apparently  taken  by  medical  officers  in 
"  examining  recruits."  The  most  frequent  causes  of 
unfitness,  detected  or  discovered  at  the  depot  after  a 
short  residence  there,  are  consumptive  disease,  heart 


affections,  dependant  on  rheumatic  poison,  hernia,  Dr.  D.  Stewart. 
and  epilepsy. 

-  607.  What  proportions  of  recruits  are  rejected 
on  primary  inspections  ? — The  primary  medical  ex- 
amination of  recruits  is  made  in  each  district  by  a 
staff  surgeon  specially  named  for  the  duty  there. 
After  being  passed  by  the  surgeon,  the  recruit  is 
immediately  examined  by  the  inspecting  field  officer 
of  the  district,  and  his  approval  is  final  (vide  the 
instructions  regulating  surgical  inspection  of  re- 
cruits, No.  XVI.,  as  also  vide  Horse  Guards  circular, 
24th  November  1851,  and  vide  General  Orders,  22nd 
February  1857).  I  cannot  say  how  many  or  what 
proportion  of  candidates  are  rejected  by  the  district 
surgeons,  but  there  is  a  very  great  difference  ob- 
servable in  the  physical  character  of  the  recruits  who 
join  the  depot  from  different  districts,  some  surgeons 
being  more  particular  than  others.  The  rules  for 
the  guidance  of  surgeons  in  this  duty  appear  to  me 
to  be  vague  and  indefinite.  (Vide  Circular  of  3rd 
Feb.  1858  from  Director-General  of  Army  Medical 
Department.) 

608.  What  is  the  recruiting  age  ? — The  age  and 
fixed  for  the  Indian  recruits  are  as  follows  : — 

("Under  five  feet  six  inches  from  20  to  25 
years,  five  feet  six  inches  and  upwards 
from  20  to  30  years  of  age. 
Five  feet  three  inches  and  upwards 
not  under  20  nor  above  30  years  of 
age. 

609.  What  kit  and  bounty  are  given  to  the  Indian 
recruit  ? — The  bounty  is  3/.  and  a  free  kit,  infantry 
and  artillery,  Aveighing  20  lbs. 

610.  How  long  are  the  men  drilled  before  being 
sent  out  ? — There  is  no  fixed  time  for  the  men  to 
remain  at  the  depot  for  the  purpose  of  drill  or  training. 
The  average  time  passed  at  the  depot  before  1857 
was  four  months  ;  it  is  now  less  than  six  weeks.  I 
have  known  men  embarked  the  same  day  they  joined 
the  depot.  The  following  table  shows  the  number  of 
men  of  each  arm  embarked  in  1856-57-58-59  : — 

Recruits  embarked  for  India.  —Women  and  Children. 


height 


Artillery. 


Cavalry. 


i 


Year. 

Sap- 
pers. 

Artil- 
lery. 

Caval- 
ry- 

Infan- 
try. 

Wo- 
men. 

Chil- 
dren. 

Total. 

1856  - 

7C 

543 

946 

86 

47 

1,698 

1857  - 

S3 

1,291 

814 

1,519 

100 

41 

3,857 

1858  - 

89 

997 

2,545 

2,558 

141 

99 

6,432 

1859  - 

117 

1,625 

2,100 

381 

147 

81 

4,454 

Total  - 

371 

4,459 

5,459 

5,404 

477 

271 

16,441 

611.  Can  you  state  what  proportion  of  recruits  are 
rejected  on  the  secondary  inspections  ? — Before  em- 
barkation every  man  is  specially  examined  by  the 
depot  surgeon,  who  must  declare  those  only  fit  whom 
he  considers  to  be  so.  If  he  finds  reason  to  doubt  of 
any  man's  qualification  for  service  in  India,  the  man 
is  held  back  till  next  embarkation  ;  should  further 
observation  during  this  interval  satisfy  the  surgeon 
that  the  man  is  unfit  for  tropical  service,  he  reports 
his  opinion  to  the  commandant,  with  a  statement  of 
the  grounds  for  this  opinion.  Up  till  1857  it  was 
usual  to  send  all  such  men  with  this  report  before  a 
medical  board  at  Chatham.  The  majority  of  the 
men  thus  submitted  were  sent  back  to  Warley,  and 
thence  out  to  India,  being  pronounced  fit  by  the  board. 
Lately  this  procedure  has  been  dispensed  with,  and 
all  the  men  of  whom  I  reported  unfavourably  have 
been  summarily  discharged  by  an  order  direct  from 
the  Horse  Guards  (with  but  one  exception).  The 
number  of  men  who  have  been  discharged  in  this 
way  at  my  recommendation  has  been — 

Year.  No.  of  Recruits.  Discharged. 


1856  - 

1857  - 

1858  - 
1859,  six 

months. 


2,105 
3,958 
6,636 

}  2,143 


52 
26 
61 

56 


Died. 

8 
5 
7 

9 


G 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr. D.Stewart. 
2  Dec.  1859. 


612.  Have  you  ever  been  in  charge  of  troops  to 
India  by  the  Cape  of  Good  Hope,  or  by  Suez,  which 
route  do  you  consider  the  better  for  the  health  of  the 
men  ? — Undoubtedly  the  route  by  the  Cape  is  pre- 
ferable for  recruits. 

613.  Could  you  suggest  any  improvement  as  to  diet, 
lime  juice,  clothing,  and  exercise,  or  in  auy  other 
matter  during  the  transit  to  India,  for  the  preservation 
of  the  health  of  the  men  ? — I  believe  the  arrange- 
ments for  the  accommodation,  the  diet,  and  the 
exercise  of  the  men  during  the  voyage  to  be  ex- 
cellent. 

614.  Would  it  be  an  improvement  as  regards  the 
h?alth  of  the  men  to  place  them  in  depot  at  some 
intermediate  station,  as,  e.g.,  the  Cape  of  Good  Hope, 
where  they  might  perfect  their  drill  before  proceeding 
to  India  ? — I  cannot  see  any  advantage  in  such  an 
arrangement. 

615.  State  your  opinion  on  the  question  of  accli- 
mitization  ? — I  do  not  think  that  acclimitization,  as 
generally  understood,  confers  any  immunity  from 
tropical  disease.  I  merely  give  this  as  my  own 
opinion.  I  think  young  men  are  more  subject  to 
acute  diseases  than  old. 

616.  Is  there  any  other  point  upon  which  you  can 
give  the  Commission  information  ? — I  am  not  aware 
that  there  is. 

617.  (Maj.-Gen.  Vivian.)  You  say  that  the  men 
are  frequently  embarked  on  the  very  day  that  they 
are  received  ? — I  have  not  said  that  many  men  were 
so  sent.  I  stated  that  I  had  known  one  instance  of 
it.  As  we  were  embarking  some  men,  we  wanted  a 
man  to  fill  up  the  number,  and  one  man  was  so  taken. 

618.  Within  your  own  knowledge  was  that  system 
at  all  common  before  the  late  disturbances  in  India  ? 
— No;  up  to  1857  the  men  were  always  kept  from 
four  to  six  months,  but  during  the  last  year,  owing  to 
the  immense  hurry,  and  the  number  of  the  embark- 
ations (and  there  were  29  in  one  year),  they  were 
hurried  off  without  having  any  chance  of  being  pro- 
perly drilled,  and  I  had  scarcely  time  to  form  any 
opinion  as  to  their  constitutions. 

619.  (Mr,  Alexander.)  Generally  speaking,  before 


the  insurrection  in  India  the  men  were  thoroughly 
drilled  before  they  were  embarked  ? — Yes. 

620.  ( Chairman.)  You  do  not  take  men  under  20 
years  of  age  ? — They  swear  that  they  are  20,  but  I 
believe  many  of  them  to  be  younger. 

621.  (Dr.  Farr.)  You  stated  the  amount  of  sick- 
ness at  Warley  ;  can  you  give  the  rate  of  mortality  ? 
— It  is  very  low  ;  there  were  only  two  out  of  2,000 
this  year,  and  about  the  same  proportion  last  year, 
and  those  men  fell  ill  very  suddenly  after  their  arrival. 

622.  (Sir  R.  Martin.)  Have  you  formed  any  opinion 
as  to  where  recruits  could  be  drilled  before  being  sent 
out  to  India  ? — I  have  already  answered  that.  "With 
regard  to  the  Cape  of  Good  Hope,  I  do  not  see  that 
there  would  be  any  advantage  in  drilling  them  there 
more  than  at  Warley. 

623.  The  climate  of  the  Cape  of  Good  Hope  being 
a  semi-tropical  climate,  you  would  rather  think  it 
disadvantageous  to  the  drilling  ? — I  conceive  that  it 
would  be  far  better  for  a  healthy  man  to  go  out  direct, 
if  he  is  properly  taken  care  of  when  he  arrives,  rather 
than  stopping  on  the  way. 

624.  Have  you  formed  any  opinion  as  to  the  pro- 
bable effect  of  drilling  recruits  in  the  mountain  ranges 
of  India,  provided  that  they  were  in  the  occupancy  of 
European  troops  ? — No,  I  have  not  considered  that 
question. 

625.  (Chairman.)  Do  you  know  whether  much 
precaution  is  taken  on  board  ship  to  preserve  the 
health  of  the  men  ? — -I  believe  every  possible  precau- 
tion and  care  are  taken  iu  the  Avay  of  ventilation, 
cleanliness,  diet,  and  drill.  I  have  always  understood 
so,  and  I  think  that  nothing  can  be  better. 

626.  They  have  artificial  means  of  ventilation  on 
board,  which  is  applied  ? — Yes  ;  in  all  the  ships  that 
I  have  been  on  board,  and  I  generally  go  with  a  party 
when  they  embark, 

626a,  (Sir  R.  Martin.)  Have  you  reason  to  know 
that,  generally  sjteaking,  the  men  arrive  in  India  in  a 
good  sanitary  condition  ? — Yes,  excellent.  I  cannot 
say  what  mortality  takes  jtlace  during  the  passage, 
but  I  think  it  is  trifling,  if  any  at  all. 


East  India  Depot,  Warley.— Number  of  Recruits,  &c.  embarked  in  1858. 


Date. 

Name  of  Ship. 

Sap- 
pers. 

Artil- 
lery. 

In- 
fantry. 

Ca- 
valry. 

Total 

of 
Men. 

Wo- 
men. 

Chil- 
dren. 

Grand 
Total. 

Destination. 

January  22  - 

Burlington 

2 

4 

294 

300 

1 

1 

302 

Bengal 

February  25  - 

Vittoria  -          -  - 

104 

188 

292 

11 

7 

310 

„       26  - 

Alibar     -  - 

3 

4 

287 

294 

10 

1  5 

309 

March  16  - 

Jason  - 

9 

4 

4 

223 

240 

9 

6 

255 

23 

Poictiers  - 

9 

3 

3 

191 

206 

1 

1 

208 

April  30  - 

Canning  - 

20 

28 

13 

330 

391 

7 

5 

403 

May  15 

Maria  Hay 

50 

50 

279 

379 

8 

6 

393 

June  10 

Surrey  - 

12 

12 

51 

330 

405 

6 

4 

415 

„  20 

Overland  Steamer 

2 

2 

2 

„    20  - 

Ditto 

2 

2 

2 

Madras 

„    25  - 

Harvest  Home  - 

79 

114 

193 

5 

198 

Bengal 

„    26  - 

Overland  Steamer 

2 

2 

2 

Bombay 

July  2          -  - 

Sir  Robert  Sale  - 

25 

275 

300 

5 

3 

308 

Bengal 

„  6 

Violet     -          -  - 

92 

160 

252 

252 

,» 

„    31  - 

Maldon  - 

5 

17 

28 

50 

50 

August  7  - 

Walmer  Castle  - 

1 

233 

156 

390 

8 

8 

406 

,,10  - 
September  2  - 

Forerunner 

13 

100 

80 

193 

8 

6 

207 

Bombay 

Jalawar  -          -  - 

60 

84 

100 

244 

10 

9 

263 

4  - 

Gloriana  - 

15  ' 

40 

88 

143 

6 

2 

151 

Madras 

„        4  - 

Vernon  -          -  - 

2 

40 

100 

142 

6 

5 

153 

Bombay 

„  18.- 

Ellenborough 

1 

80 

122 

137 

340 

8 

4 

352 

Bengal 

October   2  - 

Seringapatam 

1 

26 

168 

195 

4 

2 

201 

Madras 

„      .  6  - 

Kennington 

1 

50 

91 

142 

6 

4 

152 

Bombay 

„       8    -      .  - 

Havering 

52 

52 

52 

Madras 

„      25  - 

Caroline  Coventry 

33 

67 

100 

1 

1 

102 

Bombay 

26  - 

Janet  Willis 

16 

84 

100 

2 

1 

103 

Madras 

„      29  - 

Tudor  - 

78 

215 

293 

6 

3 

302 

Bengal 

November  25 

Eveline  - 

39 

238 

30 

307 

8 

5 

320 

„  27 

Lincluden  Castle 

119 

121 

240 

8 

11 

259 

Bombay 

29  Embarkations. 

89 

997 

2,558 

2,545 

6,189 

144 

99 

6,432 

D.  Stewart,  M.D., 

Depot  Surgeon. 


The  witness  withdrew. 
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ADDENDA. 


Causes  of  Rejection  of  1%  Recruits^cowf. 


December  16,  1859. 

Having  been  called  upon  by  the  Commissioners  to  prepare 
certain  tabular  reports  relating  to  the  recruiting  operations 
at  Warley,  I  beg  leave  to  state  that,  unlike  a  standing 
regiment,  which  is  subject  only  to  ordinary  casualties, 
the  "  strength  "  of  the  depot  varies  every  day  in  the  year, 
owing  to  the  daily  influx  of  fresh  recruits,  and  their  frequent 
exodus  by  embarkations,  of  which  there  were  29  last  year. 

Another  peculiarity  of  the  depot,  which  much  affects  the 
medical  charge,  and  mars  the  attempt  to  estimate  correctly 
the  healthiness  of  the  establishment,  is  the  circumstance 
that,  though  none  but  men  in  good  health  are  ever  em- 
barked, the  sick,  we  may  be  said,  to  have  always  with  us ; 
for  they,  of  course,  are  left  behind,  and  help  to  fill  the 
hospital,  together  with  the  sick  from  among  the  new 
comers-.  And  again,  as  the  "  time  of  residence "  at  the 
depot  of  any  number  of  men  is  extremely  short,  the  hospital 
returns  cannot  be  said  to  represent  fairly  the  sanitary  con- 
dition of  the  locality ;  but  would  rather  indicate  that  of  the 
districts  which  our  recruits  come  from.  So  much  is  this 
the  case,  that  whenever  the  hospital  is  full  of  zymotic  cases, 
skin  diseases,  coughs,  &c,  the  inference  is  that  some  batches 
of  recruits  have  lately  come  from  Cork,  or  Belfast,  or 
Bristol,  whence-  all  the  filthiest  and  worst  men  generally 
come ;  the  best  by  far  being  from  London. 

Replying  seriatim  to  the  further  questions  addressed  to 
me,  I  have  to  say  with  respect  to, — 

("No.  1.)  The  number  of  recruits  arriving  at  Warley 
annually,  distinguishing  the  recruits  to  each  arm ;" 
and 

("  No.  2.)  The  number  of  recruits  embarked  annually, 
distinguishing  the  arms  and  the  presidencies." 

I  am  not  able  to  reply  to  these  exactly  from  my  own 
records ;  the  following  tables  are,  however,  I  believe  correct, 
as  far  as  they  go.  Colonel  Leslie  tells  me  that  the  infor- 
mation now  sought  for  is  already  stereotyped  in  the 
evidence  of  many  officers,  laid  before  the  late  Royal  Com- 
mission on  the  Organization  of  the  Indian  Army. 

Number  of  Recruits  arriving  annually  at  Warley  Depot. 


Date. 

Artillery. . 

Infantry. 

Cavalry. 

Total. 

1854 

524 

1,847 

2,371 

1855 

477 

1,380 

1,857 

1856 

580 

1,525 

2,105 

1857 

1,194 

1,589 

1,145 

3,928 

1858 

1,062 

2,450 

.3,124 

6,636 

1859 

1,824 

2,072 

376 

4,272* 

*  Up  to  December  16,  1859. 
Number  of  Recruits  embarked  from  Warley  for  India. 


Date. 

Engineers. 

Artillery. 

Infantry. 

Cavalry. 

Total. 

1856 

76 

543 

946 

1,565 

1857 

89 

1,294 

1,519 

'814 

3,716 

1858 

89 

997 

2,558 

2,545 

6,189 

1859 

117 

1,625 

2,100 

381 

4,223 

("  No.  3.)  As  regards  the  number  of  men  annually  declared 
to  be  unfit  for  embarkation  by  the  depot-surgeon,"  I 
have  already  stated  it  (in  my  reply,  (ill).  I  now  subjoin  a 
statement  of  the  disqualifying  causes  in  these  195  cases. 

Causes  of  Rejection  of  195  Recruits. 


1856. 

1857. 

1858. 

1859, 
for  f! 
Months. 

Total 
for  84 
Years. 

Diseases  of  Brain  and  1 
Nervous  System       -  J 

Cachexia  and  General  1 
Ill-health         -       -  J 

7 
1 

-I 

6 
1 

4 

4 

20 
10 

1856. 

1857. 

1858. 

1856, 
for  (J 
Months. 

Total 

lOI  Oj 

Years. 

Scrofulous  and  Glandu- 1 

1 

13 

lar  Disease       -       -  J 

3 

2 

7 

Phthisis  and  Pulmonary  1 
Disease    -       -       -  J* 

1  I 
1  I 

4 

23 

12 

50 

Cardiac    and    Vascular  1 

1  -t 

Disease'    -       -       -  J 

4 

2 

o 
O 

0 

Liver  and  Bowel  Disease 

I 

1 

1 

0 

3 

Diseases  of  Kidney  and  \ 
Urethra   -       -       -  J 

1  0 

2 

A 
O 

Q 

Disease  or  Loss  of  Or-  1 

gans  of  Senses         -  J 

„ 

3 

_ 

14 

Loss  of  Limb  or  Member 

2 

0 

2 

3 

7 

Hernia        -  - 

5 

4 

20 

Dropsy        -  - 

i 

0 

0 

0 

1 

Malformation  of  Spine,  "1 

Limbs,  and  Joints  -J 

6 

1 

7 

4 

18 

Insanity  - 

3 

2 

2 

3 

10 

Rheumatism 

0 

0 

3 

1 

4 

Syphilis  - 

0 

0 

1 

4 

5 

Skin  Disease 

0 

0 

1 

1 

o 

Branded  with  the  letter  D. 
Total 

1 

0 

0 

0 

1 

52 

26 

61 

56 

195 

Dr.  D.  Stewart. 


2  Dec.  1859. 


Remarks  made  by  the  Depot  Surgeon  on  the  Attestation 
Papers  of  254  Recruits  sent  forward  to  India,  not  rejected 
as  unfit. 


Year. 

Causes. 

1858. 

1859. 

Number  of  Enlistments               -  - 

6,636 

4,284 

Younger  than  stated 

10 

37 

Older  than  stated  -           -           -  - 

14 

11 

Curvature  of  Spine    ..  - 

30 

33 

Knock-kneed  - 

13 

7 

Contracted  Chest  -           -           -  - 

o 

8 

Flat  Feet  -         -  - 

47  " " 

28  " 

Marks  of  Medical  Treatment 

10 

4 

Total 

126 

128 

(No.  4.)  I  cannot  possibly  say  what  or  how  many  men  are 
rejected  by  the  district  examining  surgeons,  nor  what 
causes  would  be  deemed  sufficient. by  any  of  them  for  such 
rejection  ;  but  I  am  bound  to  declare  that  many  men  join 
tbe  depot  whom  I  consider  most  ineligible  recruits  for 
India ;  some  are  evidently  much  younger  than  the  mini- 
mum age  prescribed,  others  considerably  above  the  maximum 
allowed;  many,  although  in  fair  present  health  and  of  the 
regulation  height,  exhibit  unmistakeable  signs  of  a  con- 
sumptive tendency  ;  others  give  evidence  of  bad  constitu- 
tions in  the  form  of  curved  spines,  knock-knees,  relaxed 
inguinal  canals,  tumid  abdomens,  enlarged  cervical  glands, 
pale  lips,  &c.  Should  any  of  these  men  during  their  short 
probation  at  Warley  fall  so  ill  as  to  come  into  hospital,  an 
opportunity  is  offered  me  of  reporting  my  opinion  of  their 
unfitness ;  but  otherwise  I  am  not  at  liberty  to  move  in 
the  matter,  and  under  the  present  system  it  would  be 
useless  my  doing  so. 

While  now  writing  a  letter  reaches  me,  dated  26'th  October 
1859,  from  my  friend  Mr.  G.  E.  Morton,  who  is  surgeon 
to  the  (ith  Bengal  European  regiment  at  Hazreebagh  : — 
part  of  this  letter  bears  so  appropriately  on  two  impor- 
tant subjects  connected  wit!)  the  present  inquiry  that  I 
may  perhaps  be  pardoned  for  quoting  it  verbatim.  He 
says : — "  The  last  recruits  you  sent  out  have  certainly  been 
"  an  improvement  on  the  former  batches,  but  even  among 
"  them  one  finds  several  that  will  do  no  good,  and  be  a 
"  mere  source  of  expense  to  Government. 

"  This  is  a  most  delightful  climate  and  very  healthy ;  I 
"  have  to-day  only  23  men  in  hospital  out  of  416,  or  about 
"  five  per  cent.,  a  small  average  for  the  month  of  October 
"  in  Bengal.  I  should  be  very  glad,  indeed,  to  pass  the 
"  rest  of  my  exile  here." 

("No.  5.)  Average  number  of  recruits  constantly  resident 
"  at  Warley  during  each  year  (from  diet  or  other  rolls  "). 
I  can  only  answer  this  question  by  reference  to  the  subjoined 
tables,  which  give  the  actual  numbers  of  men  of  each 
class,  present  on  12  separate  days  in  one  year,  and  the  ave- 
rage of  these,  and  the  annual  averages  for  eight  and  a  half 
years. 

G  2 
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Dr.  D.  Stewart. 
2  Dec.  1859. 


MINUTES  OP  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
The  Medical  Charge  at  "Warley  on  the  First  Day  of  each  Month  in  1858. 


u 

o» 

HI 



January 

Februar 

March. 

April. 

a 
<\ 

June. 

>. 

August. 

Septemb 

O  ctober. 

a 

> 

o 

Decembe 

Average 
Total. 

to 

co 

co 

CO 

w 

CO 

CO 

to 

CO 

co 

CO 

CO 

Staff  Commissioned  Offi- 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

7-916 

cers. 

Staff  Non-commissioned 

23 

23 

23 

23 

24 

24 

24 

24 

24 

24 

24 

24 

23-666 

Officers. 

Buglers  - 

6 

6 

6 

6 

6 

6 

6 

6 

C 

6 

6 

6 

6- 

Cavalry  - 

330 

510 

87 

534 

573 

487 

246 

176 

120 

22 

50 

63 

226-5 

Artillery     -       -  - 

87 

142 

610 

117 

143 

130 

103 

193 

96 

110 

95 

94 

160- 

Infantry  - 

199 

229 

65 

57 

90 

422 

284 

425 

200 

274 

202 

194 

220-083 

Ladies        -       -  - 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5- 

Soldiers'  wives 

46 

55 

37 

34 

37 

42 

39 

50 

45 

41 

31 

36 

41-083 

Children  of  Officers 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21' 

Children  of  Soldiers 

110 

114 

103 

101 

104 

109 

99 

102 

91 

87 

82 

84 

98-833 

Total 

834 

1,113 

965 

906 

1,011 

1,254 

935 

1,010 

616 

598 

524 

535 

Warley  Depot  and  Hospital. 
Averages  for  Eight  Years  and  a  Half. 


1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
for  G  months. 


Average 
Number  of 
Recruits  in 
Dep6t. 


316-397 

382-901 

418-412 

359-000 

384-623 

672-914 

712-52 

704-727 

864-591 


Average 
daily 
Number  in 
Hospital. 


27-149 
32-340 
37-172 
32-472 
34-863 
45-897 

40-  316 

41-  549 

70-833 


Per-centage 
of  Sick  to 
Strength. 


8-782 
8-714 
8-567 

8-  731 

9-  710 
8-515 
5-014 

001 


6- 
8*524 


Died. 


Dis- 
charged 
Unfit. 


26 
9 
10 
20 
15 
52 
26 
61 

56 


(No.  6.)  For  the  "  number  of  deaths  at  Warley"  the  Rev. 
Mr.  Laurence,  who  has  been  officiating  chaplain  to  the  depot 
for  many  years,  has  kindly  furnished  the  following  statement, 


showing  the  mortality  of  all  classes  connected  with  the 
establishment,  including  the  recruits. 


Return  of  Mortality  at  Warley  Barracks  during  the  last  Ten  Years. 


1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

Men     -  5 
Women  0 
Children  6 

Men     -  4 
Women  1 
Children  8 

Men    -  5 
Women  0 
Children  3 

Men    -  5 
Women  0 
Children  3 

Men     -  5 
Women  0 
Children  2 

Men    -  7 
Women  1 
Children  4 

Men     -  8 
Women  1 
Children  4 

Men    -  5 
Women  0 
Children  2 

Men    -  7 
Women  1 
Children  2 

Men    -  3 
Women  0 
Children  1 

Total  11 

13 

8 

8 

7 

12 

13 

7 

10 

4 

Copied  from  the  Parish  Register,  December  14,  1859. 


(Signed)      Frederick  Ross  Laurence. 


Friday,  9th  December  1859. 


A.  Stewart, 
Esq. 

9  Dec.  1859. 


PRESENT : 

The  Right  Hon.  SIDNEY  HERBERT,  M.P.,  in  the  Chair. 


Sir  Ranald  Martin,  C.B.,  F.R.S. 

Thomas  Alexander,  Esq.,  C.B.,  D.G.A.M.D. 

Col.  Edward  Harris  Greathed,  C.B. 


William  Farr,  Esq.  M.D.,  F.R.S. 
John  Sutherland,  Esq.,  M.D. 


D.C.L. 


Archibald  Stewart,  Esq.,  Deputy  Inspector-General  of  Hospitals,  examined. 


627.  ( Chairman.*)  What  rank  did  you  hold  while 
in  India  ? — I  went  to  India  as  an  assistant  surgeon  of 
the  9th  Lancers  ;  afterwards  served  as  surgeon,  61st 
regiment ;  surgeon,  14th  Light  Dragoons  ;  field  sur- 
geon, 2nd  division  Persian  Expeditionary  Field  Force; 
field  surgeon,  Gwalior  division ;  and  deputy  inspector- 
general  of  hospitals. 

628.  How  long  have  you  been  in  India  ? — I  have 
just  returned  after  upwards  of  17  years  continuous 
service  in  India. 


629.  Was  it  stationary  service,  or  have  you  been 
at  many  different  stations  ? — I  have  been  at  a  good 
many  stations  in  Bengal  and  Bombay,  either  on 
stationary  or  field  service. 

.  630.  Did  you  serve  with  the  Queen's  troops  ? — 
Always. 

631.  And  with  the  native  and  Indian  troops  ? — 
Rarely  with  native  troops  ;  I  know  little  of  them. 

632.  In  what  presidencies  have  you  served  ? — In 
Bengal  and  the  North-west  Provinces,  for  upwards  of 
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12  years  and  a  half ;  in  Bombay  and  Central  India 
about  four  years. 

633.  Will  you  mention  to  the  Commissioners  the 
statious  at  which  you  have  served  ? — At  the  end  of 
1842  I  was  at  Cawnpore,  and  afterwards  went  to 
Umballa,  Ferozepore,  Lahore,  and  Meerut.  That 
concluded  my  service  in  Bengal.  I  afterwards  went, 
early  in  1855,  to  the  Presidency  of  Bombay,  and  was 
stationed  chiefly  at  Kirkee  and  in  Central  India. 

634.  Where  were  you  stationed  for  the  longest 
period  of  time  ? — At  Meerut ;  I  was  there  for  nearly 
four  years. 

635.  What  are  the  stations  with  which  you  are 
most  intimately  acquainted,  having  reference  to  their 
position  in  a  sanitary  point  of  view  ? — I  was  intimately 
acquainted  with  Cawupore,  but  have  not  been  there 
since  1845.  I  also  know  Meerut  very  well,  and 
Lahore, — but  not  so  well  the  present  station  of  Lahore 
(Mean-Meer). 

636.  Will  you  have  the  goodness  to  describe  the 
stations  you  have  been  at,  especially  with  reference 
to  their  comparative  healthiness  or  unhealthiness, 
referring  to  the  climate,  the  local  position,  and  so 
on  ? — Cawnpore  was  the  first  station  at  which  I 
served.  It  is  a  tolerably  healthy  station  in  the 
cold  months  ;  that  is  to  say,  for  three  or  four  months 
in  the  year.  At  other  times  the  climate  is  very 
severe  ;  and  I  [think  it  is,  or  used  to  be,  from  1842 
to  1845,  a  very  unhealthy  station. 

637.  How  do  you  account  for  its  unhealthiness  ? — 
The  climate  in  the  hot  months  is  severe.  There  are 
dry  hot  winds.  The  soil  is  light  and  sandy,  and  it 
is  deficient  of  vegetation  at  that  particular  time.  The 
country  is  flat,  and  the  station  is  near  the  Ganges, 
about  a  quarter  of  a  mile  from  the  right  bank  of  the 
river.  The  country  on  the  left  bank  is  liable  to  be 
overflown  to  a  great  extent  annually  during  the  rains. 
In  the  rains,  and  immediately  after,  the  station  is  very 
unhealthy. 

638.  Is  there  much  irrigation  about  it  ? — A  good 
deal,  but  at  some  distance  from  cantonments. 

639.  It  is  not  so  near  as  to  produce  an  effect  upon 
the  atmosphere  ? — I  think  not  ;  but  I  should  say  that 
at  the  time  I  refer  to  the  sanitary  arrangements  at 
Cawnpore  were,  as  perhaps  they  were  everywhere 
else,  extremely  imperfect. 

640.  Are  the  cantonments  close  to  the  town  ? — I 
am  more  intimately  acquainted  with  the  east  end  of 
the  station,  where  the  old  dragoon  barracks  were ;  the 
cavalry  lines  near  the  artillery. 

641.  How  are  they  situated  with  regard  to  the 
native  buildings,  are  they  near  to  them  ? — They  are 
some  distance  from  the  native  town  or  bazaar. 

642.  As  I  understand  you,  it  is  a  low  flat  situation 
on  a  sandy  soil  and  liable  to  be  overflowed  annually  ? 
— During  the  rains  the  water  is  apt  to  lodge  a  good 
deal  on  the  plain  where  the  dragoon  hospital  stood, 
and  the  draining  was  not  what  it  might  be  made. 
The  surface  is  not  favourable  altogether  to  drainage, 
and  there  was  not  much  done  artificially  to  aid  it 
there,  or  throughout  the  station. 

643.  When  you  speak  of  drains,  do  you  mean 
drains  to  carry  off  all  foul  matter  and  refuse,  or 
drainage  to  guard  against  humidity  ? — Generally,  as 
well  as  in  particular  localities. 

644.  Beyond  the  liability  to  annual  floodings  there 
is  no  source  of  malaria  in  the  neighbourhood  ? — There 
is  a  good  deal  of  broken  ground  in  the  neighbourhood 
of  the  bazaars. 

645.  Ravines  ? — Yes,  and  the  sanitary  measures 
taken,  as  regards  those  localities,  were  very  often  im- 
perfect ;  natives  frequently  retired  there,  and  there 
used  to  be,  generally  speaking,  no  proper  police  to 
maintain  cleanliness.  Then  the  river  overflowing  to 
the  extent  that  it  does  may  also,  produce  its  effect 
upon  the  climate  ;  for  instance,  the  river  is  about  a 
mile  broad  during  the  rains,  and  it  recedes  so  much 
towards  the  right  bank  at  other  times  that  it  is  not 
one-fourth  of  that  breadth  ;  that  is  in  the  cold 
weather. 

646.  What  is  the  level  of  the  ground  ou  which  the 


cantonments  are  placed,  above  the  summer  height  of    A.  Stewart, 

the  river,  are  there  banks  which  descend  deep  into  Esq. 

the  river  ? — The  right  bank  has,  generally,  an  abrupt 

descent  at  Cawnpore.    The  overflowing  of  the  river         ec'  1859, 

goes  in  an  opposite  direction  ;   it  does  not  come 

towards  the  cantonments,  it  is  towards  the  other  side 

of  the  river. 

647.  What  is  the  nature  of  the  sub-soil  under  the 
sand  ? — It  is  sand  mixed  with  clay  and  masses  of 
"  kunkur." 

648.  Could  that  be  easily  drained  ? — The  drainage 
might  be  much  improved.  I  think  the  water  dis- 
appears rather  rapidly  from  the  surface, '  much  of  it, 
probably,  by  percolation. 

649.  With  regard  to  the  precautions  which  are 
taken  as  to  latrines,  urinals,  and  so  on,  are  they  all 
properly  drained  away,  or  what  was  the  practice  at 
the  time  you  were  there  ? — The  latrines  were  in  the 
neighbourhood  of  the  barracks;  there  was  one,  I  think, 
for  each  troop,  a  house  close  by,  and  they  were  some- 
times exceedingly  offensive.  Latrines  are  often  in 
unpleasant  proximity  to  the  cook  houses.  There  is, 
generally,  a  want  of  urinaries  a  little  way  off  the 
rooms,  and  with  covered  jmssages  leading  to  them,  to 
prevent  exposure. 

650.  Are  they  merely  cess-pits  ? — They  have  seats, 
&c,  made  of  masonry,  or  burnt  brick  covered  with 
chunam  or  lime  plaster.  The  soil  falls  upon  this  and 
runs  into  a  common  receptacle  outside,  which  is  often 
concealed  by  a  screen  wall.  The  masonry  becomes 
highly  impregnated  with  urine,  and  the  latrines  are 
often  exceedingly  offensive,  notwithstanding  the  free 
use  of  slaked  lime.  In  the  Bombay  Presidency  I 
have  seen  a  better  plan  adopted.  There  the  seat  is 
higher,  and  the  upper  part  is  made  of  plank,  per- 
forated according  to  the  number  of  separate  compart- 
ments in  the  masonry  beneath.  In  each  compartment 
is  placed,  from  without,  au  iron  pan,  which  receives 
its  portion  of  soil  and  urine,  so  that  their  spreading 
over  the  masonry  is  in  a  great  measure  prevented.. 
The  pans  are  removed  and  emptied  when  necessary. 
The  result  is  that  the  latrines  are  more  easily  kept 
clean,  and  generally  less  offensive  than  under  the  plan 
usual  in  the  North-west  Provinces. 

651.  Are  they  emptied  at  intervals  ? — The  soil  is 
carried  away  by  carts  at  night. 

652.  Is  there  a  good  supply  of  water  ? — There  is 
generally  very  good  water. 

653.  And  a  good  supply  of  it?  —  Yes,  procured 
from  wells. 

654.  What  kind  of  barracks  are  there  there  ? — 
The  old  dragoon  barracks  are,  I  believe,  now  removed; 
they  were  removed  before  the  mutiny.  The  dragoon 
barracks  were  of  a  very  inferior  description,  and  I 
believe  it  has  been  decided  to  erect  new  barracks  on 
another  site. 

655.  Are  the  barracks  built  in  the  same  way  as  in 
England,  or  is  there  any  peculiarity  in  them  to  suit 
the  climate  ? — The  barracks  at  Cawnpore  were  eight 
in  number,  that  is  to  say,  there  was  one  for  each  service 
troop  of  a  dragoon  regiment.  They  were  placed  with 
the  broad  sides  to  the  north-west  and  south-east,  or 
to  the  east  and  west,  the  ends  being  north  and  south. 
Their  order  was  parallel,  with  an  interval  of  about 
50  or  60  yards  between  each.  There  were  no  proper 
separate  quarters  for  married  men  and  their  families. 

656.  That  mode  of  construction,  I  suppose,  was  re- 
sorted to  for  the  purpose  of  creating  a  good  draft 
between  them  ? — I  think  that  the  arrangement  was 
objectionable,  because  the  wind  sets  in,  taking  the 
year  round,  generally  from  Aie  east  or  west,  with 
exceptions,  and  for  that  reason  barracks  ought  to  be 
built  so  as  to  profit  by  the  most  favourable  winds  in 
the  hot  months.  If  they  stood  singly  they  would  have 
that  advantage,  but  being  arranged  in  parallel  order 
as  they  were,  the  one  barrack  sheltered  the  other,  and 
the  space  between  them  being  so  limited,  excluded 
the  others  more  or  less  from  the  influence  of  the  most 
favourable  winds,  especially  in  the  hot  season. 

657.  If  the  axis  of  the  barracks  had  been  reversed 
it  would  not  have  been  the  case  ? — If  they  had  been 
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658.  But  that  is  always  possible,  I  suppose  ;  there 
is  no  difficulty  about  want  of  space? — In  many  stations 
it  is  possible,  and  it  is  at  all  times  a  most  important 
measure,  as  respects  health  and  comfort.  No  barracks 
ought  to  exist  in  the  North-west  Provinces  except  in 
that  j)osition,  so  as  to  ensure  the  full  advantage  of 
the  barrack  being  rendered  cool  and  comfortable  for 
the  men  during  the  hot  weather,  so  far  as  that  is 
possible. 

659.  Is  the  lower  story  raised  above  the  ground,  so 
as  to  permit  of  free  circulation  of  air  underneath  ? — 
All  the  barracks  that  I  have  seen  in  Bengal  have  been 
barracks  with  a  single  story. 

660.  With  no  circulation  of  air  under  the  floors  ? — 
No  ;  they  are  more  or  less  raised,  that  is  to  say,  from 
a  foot  to  a  foot  and  a  half,  and  from  that  to  two  feet, 
on  a  basement. 

661.  But  with  no  circulation  of  air  through? — None 
whatever. 

662.  Ought  not  that  to  be  secured  ? — If  it  were 
done  in  a  certain  manner  it  might,  in  flat  or  low 
situations  where  drainage,  as  after  rain,  is  not  rapid, 
be  highly  advantageous.  I  have  seen  it  attempted, 
as  at  Kirkee,  but  in  an  objectionable  way  ;  if  it  is 
not  done  'properly,  that  is  to  say,  on  well-elevated 
arches,  I  think  the  plan  is  objectionable. 

663.  For  what  reason  ? — For  this  reason :  if  the 
situation  is  flat  or  low,  or  difficult  to  drain,  it  is  a 
great  point  to  Have  the  barracks  well  raised  above  the 
ground  ;  but  these  arches,  if  they  exist  at  all,  should 
be  of  such  elevation  and  space  as  to  admit  of  tho- 
rough cleanliness   and  ventilation  underneath,  and 
also  to  be  useful  as  places  of  shelter  for  the  men 
during  the  hot  weather  for  their  amusement.  Again, 
at  Kirkee,  where   the   measure  was  attempted  in 
another   way,   the   result   was   exceedingly  objec- 
tionable, so  much   so  that  as  .regimental  surgeon 
I  have  been  appealed  to  by  the  men  on  account 
of  the  annoyance  which  this  caused  them,  and  I 
had  to  apply  to  the  authorities  to  have  the  places 
built  up.     To  illustrate  my  meaning  I  will  refer 
to  the  two  new  and  best  barracks  at  Kirkee,  in  the 
dragoon  lines  ;  they  were  built  of  late  years  to  replace 
two  that  were  burnt  down  when  the  barracks  were 
occupied  by  the  10th  Hussars.   They  are  very  suj)erior 
to  the  other  old  barrack  rooms  at  Kirkee,  but  not  what 
they  ought  to  be  ;  they  are  flagged  and  somewhat 
raised  from  the  ground,  and  along  the  centre  of  the 
floor  there  was  a  sort  of  tunnel  or  drain  about  a  foot 
and  a  half  deep  by  a  foot  broad  ;  this  was  covered  in 
except  at  two  or  three  places,  extending  along  all  the 
barrack,  and  there  was  a  moveable  perforated  flag  here 
and  there,  apparently  intended  for  air-holes  ;  trans- 
versely, and  extending  out  to  the  verandah  on  either 
side,  there  were  similar,  but  smaller,  communications;, 
these  were  grated  outside,  and  the  effect  was  that 
dust  and  impurities  drifted  in  from  beyond  the  veran- 
dahs into  these  places  which  were  grated,  and  when 
the  rooms  were  swept  the  dust  and  impurities  escaped 
through  the  perforations  in  the  flagstones,  and  the 
tunnels  underneath  became  filled  with  dust  and  im- 
purities.   Again,  the  rooms  are  washed  frequently, 
the  water  escapes  into  these  holes,  and  the  accumulated 
contents  of  the  tunnel  are  converted  into  a  disagree- 
able kind  of  mud,  which  is  very  offensive,  so  much 
so,  that  when  I  visited  the  barrack  rooms,  weekly  or 
oftener,  the  men  complained  to  me  that  they  could 
not  exist  in  the  neighbourhood  of  these  tunnels,  as 
the  smell  emanating  from  them  often  made  them  sick. 

J  664.  {Sir  E.  Martin.)  That  would  be  especially 


during  the  rainy  season  ? — Especially  so  ;  but  at  any 
period  of  the  year  the  plan  is  most  objectionable. 

665.  But  more  so  in  the  rainy  season  ? — Yes. 

666.  {Chairman.)  When  a  barrack  is  sufficiently 
raised,  with  sufficient  ventilation  underneath,  the 
space  underneath  must  be  kept  perfectly  clear  and 
available  for  use  ? — It  is  most  important  that  barracks 
should  be  raised  three  or  four  feet  at  least  from  the 
ground,  and  the  more  flat  the  locality  is  the  higher 
they  ought  to  be.  The  basement  ought  to  consist  of 
thoroughly  solid  material,  and  no  under  ventilation 
ought  to  be  attempted  unless  it  be  efficiently  carried 
out  by  constructing  elevated  arches. 

667.  Are  the  barracks  overcrowded,  or  is  it  the 
reverse  generally  in  India  ? — So  far  as  I  have  seen, 
they  are  generally  overcrowded.  On  some  occasions 
I  have  seen  the  evil  much  increased,  owing  to  the 
want  of  proper  separate  quarters  for  married  people 
and  their  families. 

668.  Do  you  know  what  cubical  space  is  allowed 
per  man  in  the  barrack  rooms  at  the  different  stations 
where  you  have  been  ? — It  is  difficult  exactly  to  say, 
because  the  construction  somewhat  varies  ;  but  the 
space  to  be  allowed  as  laid  down  by  Sir  Charles 
Napier,  when  he  was  commander-in-chief,  was  1,000 
cubic  feet  for  every  man — that  is,  for  every  man 
irrespective  of  men  being  in  hospital  and  on  guard. 

669.  That  is  1,000  per  bed,  not  per  man  ? — For 
every  man  occupying  the  barrack  ;  that  is,  that  they 
should  also  have  the  advantage  of  the  additional  1,000 
feet  for  every  man  in  hospital  or  upon  guard. 

670.  You  mean  that  if  there  were  10  occupants  of 
a  room,  and  two  of  them  were  absent,  there  would 
still  be  10,000  cubic  feet  in  that  room  ? — The  full 
proportion  for  each  man  would  still  exist,  although 
the  man  is  absent,  as  I  have  understood  the  arrange- 
ment. In  the  original  plan  for  a  barrack  room,  1,000 
cubic  feet  should  be  allowed  for  each  person,  accord- 
ing to  the  number  for  whom  accommodation  is 
intended. 

671.  Was  that  plan  ever  carried  out  ?— After  Sir 
Charles  Napier  gave  that  order,  I  heard  an  engineer 
officer  high  up  in  the  company's  service — the  super- 
intending engineer  of  the  North-western  Provinces — 
say  that  as  it  was  each  soldier  in  the  barracks  then 
existing  had  at  least  that  space  one  way  and  another  ; 
but  if  so,  I  should  say,  with  regard  to  the  health  of 
the  men,  that  the  space  is  much  too  limited,  and  that 
it  would  be  for  the  benefit  of  the  service,  although  it 
might  be  expensive  to  carry  out,  if  the  space  were  at 
least  doubled,  particularly  in  all  barracks  situated  in 
the  plains.  The  breadth  of  verandahs  should  not  be 
less  than  12  feet.  Outer  verandahs  should  have 
jalousies.  I  have  almost  uniformly  observed,  that  on 
those  years  in  which  circumstances  happened  to  admit 
of  improving  the  accommodation  of  the  troops,  together 
with  arrangements  calculated  to  add  reasonably  to 
their  comfort,  the  number  of  admissions  into  hospital 
was  less,  as  likewise  the  mortality,  compared  with 
preceding  years. 

672.  The  1,000  feet  ?— Yes.  If  this  officer  was 
correct  in  saying  that  the  men  had  already  1,000 
cubic  feet  of  space,  as  was  intended  by  Sir  Charles 
Napier,  I  should  say  that,  considering  the  severity  of 
the  climate,  and  the  necessity  of  the  soldier  in  India, 
it  is  by  no  means  sufficient. 

673.  Practically,  is  it  common  to  find  a  barrack  in' 
India  in  which  so  much  as  1,000  cubical  feet  are  pro- 
vided for  each  man  ? — The  barracks  Avhich  were  said 
to  contain  this  quantity  were  very  similar  to.  most 
of  those  I  have  seen,  perhaps  better. 

674.  Have  you  ascertained  by  measurement  what 
the  space  provided  per  man  has  been  at  the  different 
stations  ? — No,  I  have  not. 

675.  Do  they  make  auy  arrangement  with  regard 
to  the  superficial  area  allotted  to  each  man  besides^  the 
number  of  cubical  feet  ? — As  far  as  I  have  seen  it  has 
generally  been  very  small. 

676.  Are  the  walls  or  the  roofs  usually  double  or 
single  ? — Sometimes  the  walls  are  single  ;  very  often 
they  are  double.    That  is  to  say,  there  is  .au.  inner 
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central  room  in  which  the  men  sleep,  and  there  is  an 
enclosed  verandah,  and  then  an  open  outer  verandah 
in  many  places,  that  is,  on  each  side  of  the  central 
room. 

677.  Which  is  equivalent  to  a  double  wall  ? — Yes  ; 
the  second  inner  verandah  is  equivalent.  In  the  bar- 
racks at  Kirkee  there  are  no  double  walls,  and  in 
some  of  the  same  barracks,  on  one  side,  there  is  no 
verandah  at  all. 

678.  Neither  double  walls  nor  verandah  ? — No,  not 
on  one  side  in  some  of  them, — the  old  barracks. 

679.  Are  there  not  sometimes  barracks  which  are 
built  differently  on  the  two  sides  ? — Yes  ;  on  the 
north-west  side.  I  think  there  are  not  any  verandahs 
on  that  side  in  the  old  barrack  rooms  at  Kirkee,  and 
there  are  no  double  walls. 

680.  Is  there  not  a  marked  improvement  in  the 
barracks  that  have  more  recently  been  constructed 
over  the  old  ones  ? — Judging  by  the  plans,  there  is  ; 
but  my  experience  is  chiefly  connected  with  the  old 
ones.  I  left  Bengal  when  they  were  going  to  build 
the  new  ones. 

681.  (Sir  R.  Martin.)  The  old  ones  have  been  almost 
invariably  defective  in  structure  ?— I  may  say  that, 
with  but  one  exception,  I  never  saw  what  I  considered 
to  be  really  a  good  barrack,  and  that  was  at  Meanmeer, 
Lahore.    That  barrack  was  one  of  a  series  intended 
for  European  troops,  approved  by  Sir  Charles  Napier, 
and  planned  under  his  orders.    I  saw  it  in  1850,  and 
then  it  was  unfinished;  but,  having  been  on  the  com- 
mittee at  the  time  the  site  was  selected,  and  seen  the 
plans,  I  am  enabled  to  say  that  it  was  the  finest  barrack 
I  ever  saw,  and,  although  expensive,  I  have  no  doubt 
that  it  would  be  found  sound  economy,  in  the  end,  to 
provide  barracks  of  the  same  kind  all  over  India. 
The  excessive  heat  of  the  climate  demands  more 
atmosphere  and  more  space  than  given  in  the  old 
barracks.    I  have  reason  to  know,  that  in  one  par- 
ticular at  least,  a  serious  defect  in  many  of  the  old 
barracks  and  hospitals  is  still  adhered  to  ;   as,  for 
example,  in  the  plan  of  "  temporary  half-company 
barracks  "  recently  adopted.  I  have  seen  one  of  these 
barracks  being  built  with  this  defect.    In  the  case  of 
a  "  temporary  barrack "  such  a  matter  is  apt  to  be 
considered  as   of  little   consequence.  Temporary 
barracks,  however,  once  built,  are  too  apt  to  become 
permanent,  or  to  be  occupied  for  an  indefinite  period, 
especially  if,  as  in  the  instance  I  witnessed,  they  are 
built  in  a  substantial  manner.    But,  even  supposing 
barracks  to  be  "  temporary,"  much  evil  arises  from 
their  faultiness  of  design  and  construction,  by  im- 
pairing from  time  to  time  the  health  and  efficiency 
of  troops  occupying  them.     No  building,  however 
temporary  its  nature,  ought  to  be  built  for  the  accom- 
modation of  troops,  without  due  regard  to  thorough 
protection  of  the  occupants  from  all  avoidable  causes 
of  disease,  as  regards  judicious,  salutary  ventilation, 
protection  from  strong  direct  currents  of  air,  &c.  &c. 
This  has  not  been  sufficiently  attended  to.  The 
defect  alluded  to  is  this.    In  referring  to  the  usual 
barrack  built  after  the  old  plan  (Q.  676),  to  which 
hospitals,  in  point  of  general  construction,  were  often 
very  similar — it  was  mentioned,  that  there  is  a  central 
room  occupied  by  the  men,  and  in  which  they  sleep. 
Outside  this  central  room,  on  either  side,  separated 
by  a  wall,  is  an  enclosed  verandah,  say  from  eight  to 
10  feet  broad,  and  outside  this  an  outer  open  veran- 
dah, also  separated  by  a  wall  from  the  inner  verandah. 
In  the  outer  wall,  or  that  separating  the  outer  and 
inner  verandahs,  there  are  numerous  doorways,  say 
about  seven  feet  apart  ;  and  corresponding  to  these, 
in  the  wall  between  the  inner  verandah  and  central 
room,  is  an  equal  number  of  doors,  or  doors  and 
windows  alternately.    The  arrangement  of  one  side 
of  the  building  corresponds  to  that  of  the  other  ;  so 
that  the  doors  and  windows  on  opposite  sides  exactly 
face  one  another,  and  there  is  little  or  no  impediment 
to  strong  direct  currents  of  air  sweeping  right  across 
the  interior  of  the  building. 

In  the  inner  wall,  or  that  separating  the  inner 
verandah  from  the  central  room,  there  is  usually  either 


an  open  doorway  at  the  distance  of  every  seven  feet,  a_  Stewart, 
or  a  doorway  and  window,  low  down,  alternately  at  Esq. 

the  same  distance.    These  windows  are  not  glazed  as   

in  England,  being  often  either  closed  with  ill-fitting  9  Dec-  1859, 
shutters,  or  open.  Within  the  central  room,  the  seven  ————— 
feet  of  solid  wall  between  each  doorway,  or  each  door- 
way and  window,  is  intended  for,  and  always  occupied 
by,  the  beds  of  two  men.  If  two  beds  be  placed  in 
this  space  of  seven  feet,  taking  the  breadth  of  each 
bed  at  three  feet, — and  it  ought  not  to  be  less  in  so  hot 
a  climate, — it  follows  that  six  out  of  the  seven  feet  are 
occupied,  leaving  only  an  interval  of  one  foot  between 
the  two  beds.  Now,  I  think,  that  in  any  climate,  and 
particularly  in  that  of  India,  the  space  of  one  foot 
between  every  two  beds  is  altogether  too  limited, — 
utterly  inadequate  either  for  proper  ventilation,  health, 
or  comfort.  The  space  of  clear  wall  allowed  for  every 
two  beds  should  not  be  less  than  10  feet.  This  pro- 
portion would  admit  of  three  feet  in  the  centre  for  a 
small  table, — an  article  which  should  henceforth  be 
allowed  as  barrack  furniture  in  India,— and  six  feet 
for  the  two  beds,  besides  eight  inches  of  clear  wall  on 
either  side, — thus  affording  to  the  occupants  of  the 
beds  protection  from  strong,  direct  currents  of  air 
through  the  open  doorways  and  windows  in  ali 
seasons. 

There  is  another  point  also  to  be  considered  in  con- 
nexion with  this  subject.  Soldiers  of  late  years  read 
a  good  deal  in  their  barrack  rooms,  especially  in  the 
hot  months,  when  exposure  to  sun  and  weather  is  very 
injurious,  and  often  fatal.  They  obtain  books,  &c, 
from  the  library,  and  lie  upon  their  beds  and  read 
during  the  clay.  Being  employed  in  this  way,  they 
are  not  so  apt  to  go  out,  and  expose  themselves  to 
the  sun,  whereby  much  careless,  injurious  exposure  is 
avoided,  with  manifest  benefit  to  the  men  themselves, 
and  to  the  service. 

Among  the  well-conducted  men  too  I  have  almost 
uniformly  observed  that,  sooner  or  later,  and  at  the 
expense  of  the  men  themselves — no  such  article  being 
at  present  allowed  by  barrack  regulations  in  India — a 
small  table  was  introduced  and  placed  between  the 
two  beds  for  mutual  convenience,  receiving  books, 
writing  materials,  and  various  little  articles  more  or 
less  in  constant  use.  Sometimes  a  box  was  substi- 
tuted for  a  table.  The  space  left  between  the  beds 
to  receive  this  table,  as  before  stated,  is  only  one  foot, 
Supposing  the  table  to  be  one  foot  and  a  half  or  two 
feet  broad,  and  placed  in  the  centre,  so  as  to  be  con- 
venient for  both  men,  it  follows  that  the  bedsteads 
must  be  pushed  laterally  into  the  open  doorways  or 
Avindows.  The  beds  consequently  project  more  or 
less  beyond  the  protection  of  the  wall,  and  the  men 
occupying  them  are  liable  to  be  injuriously  exposed, 
by  night  and  by  day,  and  in  all  seasons,  to  strong 
direct  currents  of  air  from  the  doors  and  windows. 

In  the  rains,  in  the  cold  season,  this  may  lead  to 
serious  results,  as  also  in  the  hot  months,  when,  to 
cool  the  atmosphere  of  the  rooms,  wetted  tatties  are 
placed  in  the  doorways  within  a  few  feet  of  many  of 
the  men,  and  a  stream  of  cold  damp  air  is  apt  to  blow 
directly  upon  them  when  on  their  beds.  In  fact,  from 
the  faulty  plan  and  general  construction  of  the  build- 
ings, men  are  necessarily  compelled  to  pass  much  of 
their  time  in  barracks,  under  more  or  less  constant 
exposure  to  direct  currents  of  air,  by  night  and  by 
day,  and  in  all  seasons.  It  need  not,  therefore,  be 
matter  of  surprise,  if,  under  such  circumstances,  rheu- 
matism, pulmonic  affections,  dysentery,  with  other 
serious,  and  too  often  fatal,  diseases,  should  prevail  at 
certain  periods.  Improvement  in  the  plan  and  general 
construction  of  barracks,  so  as  to  admit  of  a  system  of 
judicious,  free,  salutary  ventilation  being  established, 
would  go  far  towards  removal  of  present  evils.  As  it 
is,  the  mode  of  ventilation  usually  existing  in  barrack 
rooms  in  India,  much  of  it  being  through  open  doors 
and  windows,  is  far  from  salutaiy,  or  even  safe. 

682.  That  arises  from  the  space  being  made  inade- 
quate to  hold  two  beds  ? — Yes,  and  from  faulty  con- 
struction and  the  way  in  which  ventilation  is  carried 
out.    It  is  not  so  much  deficient  ventilation  that  is 
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A.  Stewart,     generally  to  be  complained  of  in  barrack  rooms  in 
Esq.        India,  but  rather  the  reverse,  owing  to  the  objec- 

  _      tionable  manner  in  which  ventilation  is  effected  ;  and 

9  Dec.  1859.  ^at,  in  great  measure,  arising  from  fault  in  the 
———  original  plan  of  buildings.  The  great  desideratum 
is,  buildings  so  planned  and  constructed  as,  together 
with  other  proper  sanitary  measures,  to  admit  of  the 
establishment  of  a  free,  salutary,  and  safe  system  of 
ventilation,  under  a  judicious  practical  application 
of  sound  principles.  Ventilation  can  scarcely  be  too 
free,  provided  it  be  effected  in  a  proper  manner  and 
under  due  control,  conditious  which,  at  present, 
cannot  be  said  to  exist. 

683.  Although  the  two  beds  are  but  a  foot  apart  on 
one  side  there  is  a  much  greater  interval  between  the 
beds  and  the  next  one  on  the  other  side,  as  there  is 
the  whole  space  of  the  window  ? — Yes,  and  the  men 
beyond  that  window  then  come  in  the  way  of  it  and 
the  other  door,  and  they  are  just  exposed  in  like 
manner.  Were  the  man  next  the  window  to  move 
his  bed  into  the  space  opposite  to  it,  he  would  be 
exposed  to  a  direct  draft  from  the  window.  If  again, 
the  man  next  the  doorway  moved  his  bed  further 
from  the  other,  he  would  be  still  more  exposed,  and 
also  obstruct  communication. 

684.  ( Sir  R.  'Martin.}  The  two  cots  correspond  with 
the  solid  wall,  and  by  putting  the  table  intermediately 
the  beds  are  thrust  half  into  the  open  space  ? — Yes. 

685.  (Chairman.)  How  many  doors  are  there  in  a 
room  ? — A  great  many.  There  are  large  doorways  at 
about  every  seven  or  eight  feet,  or  windows  ;  that  is 
a  very  common  construction  in  the  old  barracks. 

•  686.  What  is  the  object  of  having  doors  in  lieu  of 
windows  in  such  large  numbers  ?— I  suppose  for  the 
purpose  of  ventilation,  they  perhaps  require  both. 
Then  the  windows  are  very  low  down,  but  they  are 
not  glazed  as  windows  are  in  England,  sometimes 
having  only  one  or  two  panes  fitted  into  the  wooden 
plank  or  shutter  ;  at  other  times,  as  in  the  barracks 
at  Kirkee,  having  no  glass  or  opening  at  all  in  the 
shutter  ;  so  that  when  the  latter  are  closed,  during  a 
storm  or  otherwise,  light  by  such  windows  is  alto- 
gether excluded.  In  the  hospitals  where  a  table  was 
actually  allowed,  and  where  the  breadth  is  generally 
a  foot  and  a  half  or  20  inches,  the  same  faulty  con- 
struction often  existed. 

687.  (Sir  R.  Martin?)  The  men  in  hospital  were 
exposed  to  the  same  evil  in  common  with  men  in  the 
barracks  ? — Yes. 

688.  (Chairman.)  Did  they  ever  sleep  in  the 
verandahs  ? — Frequently  from  necessity  ;  and  when 
that  happens  the  evil  is  in  no  way  diminished,  rather 
the  reverse. 

689.  Is  that  a  healthy  or  an  unhealthy  practice  ? — . 
The  men  are  very  apt  to  suffer  from  it  for  the  reason 
I  have  mentioned,  that  is,  from  drafts;  and  besides,  if 
they  are  on  the  sunny  side  of  the  barrack,  they  will, 
during  the  day,  in  the  hot  months,  be  exposed  to 
great  heat,  a  very  serious  matter. 

690.  I  suppose  the  walls  get  so  baked  that  the  heat 
is  retained  in  them  and  remains  after  the  evening 
has  come  on  ? — Yes,  in  hot  weather  the  walls 
become  so  heated  that  they  scarcely  get  cool  before 
the  morning,  and  the  atmosphere  is  very  still,  as  the 
winds  usually  cease  at  night. 

691.  With  this  immense  amount  of  open  space  you 
do  not  find  that  impure  and  foul  atmosphere  which 
you  do  in  the  barracks  in  England,  when  every 
aperture  is  closed  up  ? — I  have  not  perceived  it  so 
much,  but  still  from  other  causes,  as  the  highly 
rarefied  state  of  the  atmosphere  and  the  heat  of  the 
climate,  which,  in  the  hot  season,  is  intense,  I  think 
they  require  very  much  more  room  than  they  have  in 
the  old  barracks. 

692.  (Sir  R.  Martin.)  The  atmosphere  will  be  offen- 
sive when  the  barrack  or  the  hospital  is  placed  under 
the  ramparts  of  an  old  fort  ? — Yes,  or  if  the  doors  were 
shut.  But  from  so  many  doors,  which  perhaps  con- 
venience renders  necessary,  and  insufficient  control 
over  ventilation,  the  hospital  is  very  often  extremely 
uncomfortable  for  men,  particularly  those  suffering 


under  chronic  dysentery,  rheumatism,  &c,  in  the  cold 
months. 

693.  (Chairman.)  Are  any  means  resorted  to  to 
cool  the  air  ? — In  the  hot  months  tatties  are  supplied 
by  the  executive  engineer  ;  they  are  made  of  the 
roots  of  "  kuskus,"  a  particular  kind  of  grass,  put  up 
against  the  doorways,  and  an  establishment  is  fur- 
nished at  the  expense  of  Government  to  water  them  ; 
that  is  during  the  hot  winds  ;  they  are  discontinued 
during  the  rains  and  afterwards.  Tatties  are  in  general 
used  only  by  day  ;  but  at  Ferozepore,  Lahore,  and  on 
one  occasion  at  Meerut  (June  1854),  when  hot  dry 
winds  continued  throughout  the  night  as  well  as  by 
day,  I  have  known  them  used  by  night  also.  Ther- 
mantidotes  would  be  of  great  service  in  cooling  the  air 
and  promoting  ventilation  in  close  sultry  weather,  I 
mean  in  addition  to  tatties,  and  should  be  allowed  for 
barracks  in  the  hot  season  and  rains,  especially  in  the 
North-west  f>rovinces. 

694.  You  have  spoken  of  a  station,  that  which  you 
were  at,  namely  Cawnpore  ;  is  that  one  which  in  your 
opinion  it  is  necessary  to  maintain  for  public  purposes, 
or  one  which  ought  to  be  occupied  for  political  or 
strategical  purposes  ? — When  I  knew  it  it  was  rather 
an  important  station,  there  was  a  force  there  of  all 
arms,  and  I  should  fancy  it  to  be  still  a  necessary 
station. 

695.  You  have  given  the  Commissioners  a  descrip- 
tion of  Cawnpore,  and  your  objections  to  it  as  a 
station.  Will  you  take  any  other  station  with  which 
you  are  thoroughly  well  acquainted  ?  —  I  know 
Meerut  very  well. 

696.  What  account  can  you  give  of  it  with  respect 
to  its  salubrity  ? — I  left  the  station  at  the  beginning  of 
1855  ;  I  had  been  there  from  1851,  and  up  to  the 
time  I  left,  the  barracks  were  very  much  of  the  same 
description  as  at  Cawnpore  ;  they  were  arranged  in  a 
similar  manner. 

697.  One  behind  the  other  ? — Yes  ;  they  were 
arranged  in  parallel  order,  just  exactly  in  the  same 
way  as  the  old  dragoon  barracks  at  Cawnpore. 

698.,  Was  it  a  healthy  station  ? — At  that  time  the 
barracks  were  frequently  complained  of.  While  I 
was  there  a  committee  was  ordered  to  assemble  to 
inspect  and  report  upon  them.  And  it  was  decided 
that  some  improvements  should  be  made.  I  believe 
that  those  improvements  have  since  in  a  great  measure 
been  carried  out.  But  with  all  these  disadvantages, 
Meerut,  compared  with  most  others  in  the  plains,  is  a 
good  healthy  station. 

699.  With  regard  to  the  position  of  the  barrack, 
do  you  consider  it  more  healthy  or  less  healthy  than 
Cawnpore  ?  —  The  station  altogether  is  better  than 
Cawnpore. 

700.  Does  it  not  stand  on  higher  ground  ? — It  is 
somewhat  more  favourable  to  drainage,  although  it  is 
rather  flat ;  it  is  further  north,  and  in  a  much  better 
climate,  but  the  barrack  accommodation  there  was 
extremely  bad  and  deficient.  I  may  mention  that  the 
14th  Dragoons,  at  Meerut,  during  the  years  1851  to 
1 854  inclusive,  averaged  in  strength,  at  head-quarters, 
throughout  the  year,  696  rank  and  file,  exclusive  of 
men  in  the  country,  but  absent.  There  were,  I  think, 
eight  barracks  remaining,  some  of  them  were  thatched, 
and  some  of  them  with  flat  or  terraced  roofs  ;  those 
barracks  were,  from  the  number  of  men,  the  sick  being 
often  comparatively  few,  overcrowded  ;  the  barracks 
were  bad,  and  to  add  to  the  evil,  there  existed  no  ac- 
commodation for  married  people  ;  hence  it  was  neces- 
sary to  accommodate  the  families  of  the  married  men 
(screened  off  in  compartments)  in  the  enclosed  veran- 
dah on  each  side  of  the  central  room  occupied  by  the 
men,  and  with  the  exception  of  a  few  instances  in 
which  other  out-buildings  were  appropriated  for  the 
purpose,  all  the  families  were  accommodated  in  that 
way,  the  barracks,  having  due  regard  to  health,  being 
altogether  insufficient  for  the  men  themselves. 

701.  Did  you  find  that  the  health  of  the  men  was 
affected  by  those  proceedings  ? — The  health  of  the 
troops,  strange  to  say,  remained  good,  but  that  it 
remained  so  was  to  me  a  matter  of  surprise.    I  have 
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no  doubt  that  if  any  epidemic  had  visited  the  station 
the  result  would  have  been  very  serious.  Two  bar- 
racks had  been  burnt  down  in  former  years  by  some 
accident,  which  helped  to  produce  the  evil  I  have 
mentioned,  and  they  were  never  rebuilt,  so  that  the 
regiment,  with  that  great  strength,  and  with  the 
families  in  this  way,  was  exposed  to  the  disadvantage 
of  being  without  those  extra  barracks. 

702.  But  there  being  no  epidemic  when  you  were 
there,  the  health  of  the  troops  was  well  preserved  ? — 
Yes  ;  but  it  required  great  care.  It  was  just  a  piece 
of  good  fortune  that  it  was  so. 

703.  That  tends  to  show  that  the  climate,  the  soil, 
and  other  conditions  of  the  station  must  have  been 
very  good  ? — As  stations  go,  I  suppose  Meerut,  for 
the  plains,  is  one  of  the  best  stations  in  Upper  India. 

704.  Do  you  know  what  the  mortality  at  the  dif- 
ferent stations  is  ? — Yes,  as  respects  the  stations  at, 
and  corps  with  which  I  have  personally  served.  The 
14th  Dragoons  arrived  in  the  North-west  Provinces 
early  in  1846,  from  Bombay.  On  going  to  Meerut 
in  1851,  and  afterwards,  they  were  in  better  health 
than  they  had  ever  been  since  their  arrival  in  the 
North-west  Provinces.  With  the  exception  of  1851 
and  1852,  the  mortality  in  the  14th  Dragoons,  while 
at  Meerut,  was  less  than  half  that  of  preceding  years 
of  the  regiment's  service  in  the  North-west  Pro- 
vinces. In  the  last  two  years  at  Meerut,  1853-54  and 
1854-55,  the  mortality  in  hospital  was  12  and  11  men 
respectively. 

705.  In  the  regiment  ? — Yes  ;  out  of  an  average 
annual  strength  of  702  rank  and  file,  at  head-quarters, 
in  1853-54,  and  of  699  in  1854-55. 

706.  Did  any  deaths  occur  besides  those  in  the 
hospital  ? — I  do  not  remember  any  ;  there  may  have 
been. 

707.  But  not  deaths  from  sickness  ? — No,  I  mean 
deaths  from  sickness  in  hosjiital  only. 

708.  That  was  in  a  force  of  about  700  ? — Yes. 

709.  Will  you  be  so  good  as  to  state  the  mortality, 
and  in  each  year  ? — At  the  stations  at  which  I  have 
personally  served,  it  was  as  follows  : — 

North-west  Provinces. 

Cawnpore,  1843-44,  9th  Lancers  ;  out  of  an  average 

annual  strength  of  573,  54  died. 
Do.  1844-45  ;  out  of  an  average  strength  of  679,  53 

died. 

Umballa  1847-48,  14th  Dragoons  ;  out  of  an  average 
annual  strength  of  586,  35  died. 

Punjab. 

Lahore,  (Anarhullee)  1849-50,  14th  Dragoons  ;  out 

of  an  average  of  646,  28  died. 
Do.  (10  months)  1850-51,  do.  ;  out  of  681,  31  died. 

North-west  Provinces. 

Meerut,   1851-52,  14th  Dragoons;  out  of  697,  22 
died. 

Do.  1852-53,  do.  ;  out  of  686,  (at  head-quarters),  12 
died. 

Do.   1853-54,  do.  ;  out  of  702,  (do.),  12  died. 
Do.   (10  months)  1854-55,  do.  ;  out  of  699,  (do.), 
11  died. 

Bombay. 

Kirkee,  1855-56,  14th  Dragoons  ;  out  of  709,  6  died. 
Do.  (10  months),  1856-57,  do.  ;  out  of  680,  4  died. 

This  is  the  mortality  for  the  whole  of  each  year,  in 
hospital  ;  but  only  those  years  are  quoted  in  which 
the  troops  were  stationary  for  the  whole  year,  or  nearly 
so.  There  is  one  matter  I  wish  especially  to  men- 
tion, and  to  which  I  attach  great  importance  as  re- 
gards the  future.  It  has  been  the  custom  in  dragoon 
regiments  to  have  the  saddles,  valises,  bridles,  and 
the  different  accoutrements  of  a  dragoon,  suspended 
in  the  room  where  the  men  sleep. 

710.  Of  course,  taking  up  a  great  deal  of  the  space 
in  the  room  ? — Yes  ;  they  hang  immediately  over  the 
men's  heads,  in  the  space  of  seven  feet,  which  I  have 
alluded  to  (681),  immediately  over  the  beds.    I  have 


seen  a  man's  saddle  hung  close  by  his  ear,  low  down.  A.  Stewart, 
The  saddles  are  frequently  saturated  with  the  horse's  Esq. 

perspiration,  and  when  cleaned  are  hung  up.    Now,  ^~  

independently  of  the  space  the  saddlery  occupies,  and  '  ec'  lbj  ' 
the  saddle  itself  being  often  foul  from  being  saturated 
with  the  horse's  perspiration,  it  tends  to  impede 
ventilation  very  much  all  round  where  the  men  sleep, 
and  the  consequence  is,  that  they  breathe  an  impure 
atmosphere  ;  they  breathe  it  over  and  over  again,  and 
that,  too,  in  the  very  hot  months  when  thorough  ven- 
tilation is  essential  ;  and  when  cases  of  death  from 
heat-apoplexy,  a  very  fatal  disease  in  the  north-west, 
and  not  unlikely  to  be  favoured  by  imperfect  ventila- 
tion, are  far  from  being  uncommon.  Now,  it  appears 
to  me  that  nowhere,  and  especially  in  India,  ought 
the  dragoon's  saddlery  to  be  allowed  in  the  same 
sleeping  apartment  with  himself.  It  is  highly  neces- 
sary for  the  health  of  the  men  that  the  saddles  should 
be  otherwise  disposed  of ;  that  is  to  say,  put  into  an 
apartment  attached  to  each  barrack,  allotted  for  the 
express  purpose  of  receiving  the  saddlery.  I  have 
seen  the  objectionable  practice  referred  to,  constantly. 
I  do  not  know  whether  it  may  not  now  be  discon- 
tinued in  some  stations,  but  that  has  been  my  ex- 
perience. The  practice  goes  on  now  at  Kirkee,  or 
did  so,  until  the  beginning  of  1858,  when  I  left. 

711.  Is  it  usual  to  keep  the  saddles  in  the  sleeping 
rooms,  and  not  in  the  stables  ? — I  have  always  seen 
the  saddlery  kept  in  the  men's  rooms,  and  more  than 
once  pointed  out  the  evil  ;  but,  I  may  almost  say,  in 
vain.  The  stables  are  at  some  distance,  and  are  not 
enclosed  in  a  barrack  square  as  they  are  at  home. 
Some  regiments,  I  believe,  have  kept  them  in  their 
stables,  but  some  commanding  officers  do  not  approve  ' 
of  the  practice. 

712.  In  such  a  case  as  you  have  mentioned  a  man 
would  have  to  carry  his  saddle  to  the  stable  and  back 
again  ? — The  dragoon  does  it,  or  he  has  a  horsekeeper 
allowed  by  the  Government  who  does  it  for  him  •  but 
the  great  point  is  to  have  the  saddles  removed  from 
the  sleeping  apartments,  and  at  the  same  time  to  be 
within  the  men's  reach.  At  all  events,  in  si  sanitary 
point  of  view,  they  are  most  objectionable  in  the 
barrack  room,  as  they  diminish,  from  their  bulk,  the 
atmospherical  contents  of  the  room,  pollute  the  atmo- 
sphere, and  impede  ventilation. 

713.  (Col.  Greathed.)  Can  you  give  any  practical 
hint  as  to  the  best  place  for  putting  the  saddles — you 
know  the  barracks  in  India  so  well  ? — I  think,  as  they 
are  now  building  new  barracks,  that  for  these  bulky 
articles,  especially  saddlery  and  harness,  it  would  be 
desirable  to  have  at  one  end  of  the  barrack  room, 
wherever  most  convenient  and  out  of  the  way,  a  place 
for  the  reception  of  the  men's  saddles,  which  could  be 
locked  up,  and  where  they  would  be  available  at  any 
moment  when  required,  and  be  thoroughly  protected 
from  the  weather.  That  would  meet  the  objection 
of  some  commanding  officers  to  having  them  in  the 
stables,  and  at  the  same  time  keep  the  men's  sleeping 
rooms  free  ;  or,  where  that  could  not  be  done,  at  least 
they  ought  to  be  placed  on  the  other  side  of  the  wall  ; 
that  is  to  say,  in  the  inner  verandah,  on  the  opposite 
side  of  the  wall  of  the  room  where  the  men  sleep. 
This  last  arrangement,  however,  is  liable  to  serious 
objections,  inasmuch  as  the  men  usually  take  their 
meals  in  the  verandahs,  and  are  often  obliged  to  sleep 
in  them,  from  want  of  sufficient  accommodation  in  the 
central  rooms.  The  separate  apartment  for  saddlery 
is  therefore,  in  my  opinion,  the  arrangement  to  be 
preferred. 

714.  (Chairman.)  There  appears  to  lie  a  high 
ridge  to  the  west  of  Meerut,  a  line  of  hills  ? — It  is 
of  no  great  elevation,  and  probably  to  the  north  of,  or 
somewhere  near  Delhi. 

715.  Delhi  is  very  unhealthy,  is  it  not? — Is  has 
the  character  of  being  so,  but  I  have  never  been 
there. 

716.  (Dr.  Fa.rr.)  Is  there  any  higher  ground  near 
Meerut  than  the  ground  on  which  the  barracks  stand  ? 
— I  think,  not ;  not  till  yoix  approach  the  Himalayan 
range. 
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A.  Stewart,  717.  {Chairman.)  Are  there  other  barracks  be- 
Esq.  sides  those  you  have  mentioned  at  Meerut  ? — Yes  ; 
„      but  I  speak  particularly  of  the  dragoon  barracks. 

9  Dec.  1859.  There  ar(J  infantl.v  barracks  also,  and  artillery.  The 
European  infantry  barracks  are  built  entirely  upon 
a  different  plan  from  the  dragoon  barracks.  They  are 
about  700  or  800  yards  to  the  eastward  of  the  dragoon 
lines,  and  on  their  right  flank.  These  are  built  in 
parallel  lines,  and  I  think  there  are  two  or  three  (I 
forget  which)  barracks  to  each  company  with  spaces 
between  separate  barracks — a  barrack  for  half  a  com- 
pany or  the  third  of  a  company. 

718.  {Col.  Greathed.)  A  barrack  for  28  men  ?— 
Yes,  28  or  30  men  ;  and  they  are  very  favourable  to 
ventilation  ;  but  that  kind  of  ventilation,  it  struck 
me^  is  not  properly  carried  out,  the  men  being  too 
much  exposed  to  direct  drafts  sweeping  across  the 
rooms. 

719.  Are  these  barracks  of  masonry  ? — Yes. 

720.  What  is  the  roof  ? — It  is  thatched. 

721.  They  are  masonry  huts  ? — Yes,  they  are  sub- 
stantially built,  mostly  of  burnt. brick  and  lime. 

722.  Do  you  find  that  barracks  constructed  in  that 
way  in  separate  houses  are  more  or  less  healthy  than 
others  ?  —  I  have  often  heard  them  spoken  of  as 
favourable  to  ventilation,  but  the  mode  of  ventilation 
ought  to  be  rendered  safe. 

723.  {Dr.  Farr.)  Meerut  was  the  head-quarters 
of  the  artillery,  was  it  not,  when  you  were  there  ? — 
Yes  ;  it  had  just  become  so.  The  head-quarters  had 
been  moved  from  Dumdum. 

724.  Are  you  acquainted  with  the  barracks  of  the 
artillery  ? — Not  particularly  well.  There  is  a  ques- 
tion as  to  whether  the  hospitals  are  light,  airy,  and 
well  ventilated.  The  hospital  at  Meerut  at  the  time 
I  referred  to,  in  1851,  was  particularly  objectionable 
in  various  ways,  but  it  was  afterwards  considerably 
improved  (1854).  It  was  thatched,  and,  to  give  an 
idea  of  the  manner  in  which  it  was  lighted  by  day, 
I  may  mention  that  the  central  room  had  an  enclosed 
verandah  on  each  side,  and  it  had  outside  of  that  a 
narrow  verandah  about  six  feet  broad,  resting  upon 
piers,  and  it  was  all  thatched.  It  was  one  continued 
slope  of  roof  from  the  ridge  under  the  ventilator 
down  to  this  outer  verandah,  and  the  distance  from 
the  lower  edge  of  this  roof  of  the  outer  verandah 
to  the  ground  was  in  many  places  no  more  than 
seven  feet  and  a  half ;  and  to  gain  the  interior  of 
the  building  from  the  outer  verandah,  it  was  neces- 
sary -  to  ascend  two  or  three  steps.  The  buildiug 
throughout  was  consequently  dark  and  dismal,  the 
dispensary  included  ;  and  moreover,  as  has  hitherto 
been  the  case  in  all  the  hospitals  I  have  seen  in  India, 
there  was  no  proper  well-lighted  apartment  in  which 
any  medical  committee  might  meet,  or  in  which  any 
important  or  delicate  surgical  operation  might  be 
performed  ;  a  defect  from  which  I  have  often,  but  on 
one  important  occasion  in  particular,  experienced  the 
most  serious  practical  inconvenience. 

725.  Where  were  operations  performed  ? — We  were 
obliged  to  take  patients  into  the  verandah,  or  into  the 
best-lighted  place  we  could  find  ;  but  there  was  no 
one  place  properly  lighted,  or  with  sufficient  space. 
I  have  not  seen  any  hospital  in  India  where  a  proper 
place  existed  for  performing  important  surgical  opera- 
tions when  necessary.  In  the  plans  of  hospitals,  the 
necessity  of  any  such  provision  seemed  to  be  entirely 
ignored,  although  were  an  apartment  of  the  kind  pro- 
vided, it  would  ordinarily  be  found  most  convenient 
for  various  other  purposes.  I  had  occasion,  in  the 
case  of  a  man,  on  account  of  dangerous  bleeding  in 
the  groin,  to  take  up  one  of  the  large  arteries  at  the 
lower  part  of  the  abdomen  ;  it  was  in  the  month  of 
April,  and  there  was  dust  blowing  outside,  a  high 
wind,  and  the  sun  was  high.  I  could  not  take  the 
patient  into  the  outer  verandah,  but  was  obliged  to 
go  into  a  narrow  dark  apartment  (the  best  available 
for  the  purpose),  at  the  end  of  the  hospital,  facing  the 
north,  and  the  operation  was  commenced.  After 
completing  the  necessary  incisions,  I  found  it  impos- 
sible to   see   the  bottom  of  the    wound,  until  a 


medical  officer  present  suggested  that  a  mirror  should 
be  held  out  in  the  open  air  in  the  sun,  and  the  reflec- 
tion cast  into  the  bottom  of  the  wound,  by  Avhich 
means  I  was  enabled  to  finish  the  operation  safely. 
A  few  days  after,  I  had  occasion  to  perform  a  capital 
operation  in  the  same  apartment.  But  after  this  I 
made  application  to  have  a  sky-light  put  up  in  the 
surgery,  but  three  years  elapsed  before  anything  was 
done,  and  then,  not  until  the  whole  hospital  was  im- 
proved. 

726.  {Sir  R.  Martin^  Wherever  there  is  a  defect  of 
light,  there  must  necessarily  be  defect  of  ventilation 
along  with  it  ? — Yes  ;  I  would  particularly  specify 
the  inconvenience  by  referring  to  the  fact  I  have 
mentioned.  I  felt  it  very  much  at  the  time,  for  it  is 
neither  just  to  the  soldier,  nor  to  the  medical  officer 
responsible  for  his  treatment.  A  surgical  operation 
under  such  circumstances  may  at  any  time,  and  un- 
justly, cost  the  medical  officer  his  good  name,  and  the 
soldier  his  life. 

727.  {Chairman.)  The  hospitals  would  appear  to 
be  less  good  as  hospitals  than  the  barracks? — I  should 
say  generally  that  they  are,  in  some  points,  no  better. 

728.  Being  neither  so  well  lighted  nor  so  well 
ventilated  ? — All  are  not  so  badly  lighted  as  the  one 
I  described,  but  the  mode  of  ventilation  is  often  liable 
to  the  same  objection  as  in  barracks  ;  they  are  not 
seldom  deficient  in  several  desirable  conveniences.  In 
mounted  regiments  (European)  the  number  of  horse- 
keepers,  grass-cutters,  water-carriers,  &c.  &c,  and 
other  native  followers,  a  large  proportion  of  them 
paid  by  Government,  sometimes  amount  to  nearly  the 
number  of  the  corps  itself.  Some  of  these  followers,  as, 
for  example,  horse-keepers,  grass-cutters,  &c,  are, 
independent  of  all  ordinary  causes  of  sickness,  from 
the  nature  of  their  employment,  liable  to  meet  with 
severe  injuries,  often  requiring  careful  and  prolonged 
surgical  treatment.  The  number  of  sick  among  these 
native  followers,  moreover,  all  of  whom,  by  the  usages 
of  the  service,  are  entitled  to  medical  aid,  is  fre- 
quently considerable,  especially  in  autumn,  and  when 
cholera  or  any  other  epidemic  happens  to  prevail. 
For  these  numerous  native  followers,  frequently,  no 
accommodation  whatever  is  provided,  as  happens  this 
moment  at  Kirkee,  or  when  any  is  provided,  it  is 
seldom,  if  ever,  adequate.  At  Kirkee,  when  native 
followers  came  under  treatment,  it  was  necessary, 
from  want  of  any  other  accommodation,  to  put  them 
into  the  "  deadhouse  ;"  and  when  they  exceeded  a  cei> 
tain  number  into  the  open  verandahs  of  the  men's 
hospital,  where,  besides  being  exposed  to  weather, 
their  presence  often  proved  inconvenient.  Even  the 
"  deadhouse  "  was  not  always  available,  as  when  any 
casualty  occurred  in  hospital  it  became  necessary  to 
remove  the  native  patients,  who  often  could  not  be 
afterwards  prevailed  on  to  return.  To  avoid  all  these 
inconveniences  there  should  be  connected  with  the 
hospital  of  every  European  mounted  corps,  and  within 
the  same  enclosure,  a  separate  hospital  for  native 
folloivers,  capable  of  containing  at  least  30  beds. 
As,  also,  cases  of  small-pox,  or  other  infectious  disease, 
— not  uncommon  among  native  followers  or  others, — 
it  would  be  desirable  to  have  in  a  corner  of  the  same 
enclosure  a  separate  building,  capable  of  containing 
five  or  six  beds,  for  the  perfect  seclusion  of  cases  of 
that  nature. 

Hospital  tents  for  sick  European  troops  should  be 
of  large  size,  and  uniformly  double-walled,  with  2\ 
feet  space  between.  Tents  of  this  construction  are 
warmer  in  cold  weather  and  cooler  in  hot.  In  Bengal, 
the  only  tent  available  for  hospital  purposes  was  the 
ordinary  single-walled  tent  issued  to  the  troops. 
Privy  tents,  as  in  Bengal  of  late  years,  should  uni- 
formly be  allowed  for  troops  on  the  march  or  in  the 
field. 

Lock  Hospitals,  and  a  more  thorough  system  of 
control  in  view  to  the  prevention  of  venereal  disease, 
are  much  called  for.  At  present  there  is  no  proper 
system  of  control ;  and  any  system,  to  be  effective 
in  its  result,  must  be  carried  out  by  general  co- 
operation at  stations,  and  not  left  to  individual  effort. 
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Venereal  disease,  in  some  form  or  other,  is  frequently, 
as  to  number,  the  most  prominent  disease  in  hospital. 
I  have  known  it  amount  to  about  one-half  of  the  total 
number  in  hospital. 

729.  Do  they  allow  a  larger  space  per  man  in  them 
than  in  the  barracks  ? — I  am  not  quite  certain  what 
the  rule  is  upon  that  point ;  but  I  suspect  not.  The 
construction  of  the  hospitals  appears  to  be  very  much 
the  same  way  as  I  instanced  in  the  case  where  the 
men  had  but  a  small  space  between  the  doorways 
(681). 

730.  (Sir  R.  Martin.)  It  has  always  happened,  has 
it  not,  that  the  same  authorities  who  ordered  the  con- 
struction of  the  barracks,  have  ordered  as  well  the 
construction  of  the  hospital  ? — Yes  ;  and  I  have 
never  heard  that,  as  a  matter  of  certainty,  when  new 
buildings  were  erected  the  medical  authorities  were 
referred  to,  or  consulted  as  to  the  plans  to  be  adopted. 

731.  (Chairman.)  Is  a  thatched  roof  considered  to 
be  good  against  heat  ? — It  is  much  cooler. 

732.  How  do  they  stand  in  the  rainy  season  ? — 
Generally  speaking  before  the  rains  set  in  they  are 
repaired,  and  when  properly  repaired  they  stand  very 
well.  Ventilation  is  often  partly  through  the  ridge; 
and  when  so,  there  is  generally  an  upper  sup- 
plementary ridge,  which  extends  nearly  the  whole 
length  of  the  roof.  Occasionally  rain  drives  into  the 
rooms  through  the  space  intended  for  ventilation. 

733.  (Col.  Greathed.)  Did  you  ever  practically  try  • 
the  thermometer  in  tiled  or  in  thatched  buildings? 
— I  forget  just  now  having  actually  tried  it,  but  I 
think  I  have  felt  a  difference  on  going  from  a  thatched 
to  a  tiled  building. 

734.  (Dr.  Farr.)  Is  the  material  used  for  the 
thatched  roof  grass  ? — Yes,  a  coarse  kind  of  grass, 
which  is  put  on  very  thickly  ;  sometimes  the  roofs  are 
covered  with  tiles  which  are  laid  over  more  or  less 
grass  covered  with  matting.  Tiled  roofs  have,  I 
believe,  become  more  common  of  late,  being  less 
liable  to  take  fire.  The  roofs  are  almost  invariably 
single  ;  I  have  only  seen  two  instances  of  a  double 
roof,  and  that  was  at  Mhow. 

735.  Were  you  long  at  Mhow  ? — About  five  or  six 
months. 

736.  After  Cawnpore  and  Meerut,  which  is  the 
station  with  which  you  are  best  acquainted  ? — In  the 
North-west,  Lahore. 

737.  There  you  have  said  there  has  been  a  great 
change  in  the  barracks  ? — Yes ;  at  Lahore.  Anar- 
kullee,  the  old  station  near  the  town,  has  been  given 
up,  and  barracks  have  since  been  built  at  Meanmeer, 
about  three  or  four  miles  off. 

738.  The  old  barracks,  I  believe,  were  within  La- 
hore ? — There  was  accommodation  for,  I  think,  two 
or  three  companies  in  the  citadel  in  the  town.  During 
the  rains  a  branch  of  the  Ravee  came  close  under  the 
walls  on  one  side,  and  overflowed  a  considerable  por- 
tion of  the  adjoining  country.  Troops  quartered  in 
the  citadel  were  generally,  in  my  time,  very  unhealthy. 
The  principal  barracks  were  at  Anarkullee,  in  a 
hollow,  about  a  quarter  of  a  mile  outside  the  walls. 
The  position  was  difficult  to  drain,  and  from  the 
vicinity  of  the  branch  of  the  Ravee  just  mentioned, 
which  came  close  on  one  side,  very  damp. 

739.  When  you  were  there  where  you  quartered  in 
the  old  barracks  or  in  the  new  barracks  ? — In  the  old 
barracks. 

740.  And  those  have  been  abandoned  on  account 
of  their  unhealthiness  and  unfitness  ? — Yes  ;  and 
partly  because  a  more  permanent  station,  Meanmeer, 
has  been  established,  and  better  barracks  built  there. 

741.  Have  you  been  in  those  barracks  also  ?— I  have 
seen  one  built  as  a  specimen  (681),  which,  although 
unfinished,  was  very  fine.  They  were  just  beginning 
to  build  the  rest  when  I  left.  The  barracks  outside 
the  walls  of  Lahore  were  not,  I  believe,  built  by  our 
Government,  they  were  built  at  the  expense  of  the 
Lahore  Durbar,  immediately  after  the  Sutlej  cam- 
paign, to  accommodate  a  certain  number  of  troops 
sent  there. 


742.  Were  they  healthy  or  unhealthy  ? — V ery  un-  A.  Stewart, 
healthy,  so  far  as  my  experience  went.  Esq. 

743.  Do  you  know  whether  the  new  barracks  have 

proved  to  be  healthy  ? — I  do  not  know,  but  the  bar-    9Dec-  1859- 
racks,  from  the  original  plan  and  specimen  I  saw, 
promised  to  be  very  fine. 

744.  Is  there  any  other  station  that'  you  would 
wish  to  describe,  as  to  the  healthiness  of  the  climate 
and  the  soil  ? — I  knoAV  Umballa  very  well.  It  is  a 
good  station;  and,  next  to  the  single  barrack  men- 
tioned, the  dragoon  barracks  at  Umballa  were  the 
best  I  saw  in  India.  The  barracks,  for  one  regiment 
of  dragoons,  were  built  between  1843  and  1845.  The 
infantry  barracks  were  not  so  good  ;  besides  which,  a 
deep  nullah  approached  the  rear  of  the  infantry  lines, 
particularly  towards  the  left  flank. 

745.  What  is  the  elevation  of  the  site  on  which 
the  barrack  is  built  ? — It  is  rather  flat  ;  the  whole 
country  in  that  immediate  neighbourhood  is  rather 
flat. 

746.  Of  what  character  is  the  soil  ?— Much  the 
same  as  at  Meerut,  a  light  sandy  soil  mixed  with 
clay. 

747.  Is  it  well  drained  ? — A  good  deal  has  been 
done.  When  I  was  there  (1846  to  1848)  it  was  not 
well  drained,  but  it  has  been  improved  since,  I  believe; 
the  surface  is  not  everywhere  favourable  for  drainage, 
being  rather  flat. 

748.  It  is  a  self-draining  soil,  being  sand,  is  it  not  ? 
— Yes  ;  but  drains  have  been  made  throughout  the 
cantonments  in  many  parts  to  aid  it. 

749.  ( Col.  Greathed.)  Is  it  not  liable  to  inunda- 
tions ? — Yes  ;  and  one  took  place  in  1852  or  1853, 
which  was  attended  with  very  serious  effects  upon 
the  health  of  the  troops.  The  embankment  that  keep8 
out  the  water  of  a  nullah  between  Umballa  and  the 
hills  broke  down,  as  it  has  done  on  several  occasions, 
overflowed  the  station,  and  the  troops  suffered  very 
much  in  that  year  from  cholera  and  fever. 

750.  (Chairman.)  Then  it  would  appear  to  be  a 
very  good  barrack  built  upon  a  bad  site  ? — Yes,  but 
it  is  as  good  as  can  be  found  in  that  quarter. 

751.  Is  it  necessary  in  your  opinion  to  maintain 
troops  in  that  situation  ? — That  is  a  military  ques- 
tion. 

752.  Have  you  the  rates  of  mortality  when  you 
were  at  Umballa  ? — I  think  I  have  supplied  them. 
(-See  709). 

753.  In  your  own  regiments  ? — The  regiments  I 
have  served  with. 

754.  Comparing  that  station  with  Meerut,  the 
mortality  has  been  apparently  greater,  owing  to  the 
floodings  of  the  place  ? — The  time  I  refer  to  was  be- 
fore I  went  to  Meerut.  Umballa  was  comparatively 
a  new  station.  Many  things  .which  have  been  done 
since  were  not  done  then.  I  have  been  told  that 
the  health  of  Umballa  has  greatly  improved  of  late 
years,  since  greater  attention  has  been  paid  to  sani- 
tary arrangements,  &c. 

755.  Where  else  were  you  quartered  ? — At  Kirkee, 
and  in  Central  India  for  four  years  and  a  half. 

756.  What  kind  of  a  station  was  that  with  regard 
to  the  health  of  the  troops  ? — Kirkee,  with  all  its 
present  disadvantages  as  to  barracks,  &c,  is  by  far 
the  healthiest  station  I  have  ever  served  at  in  India. 

757.  What  are  its  disadvantages  as  to  barracks  ? — 
They  are  very  old  and  very  bad,  with  the  exception 
of  two  barrack  rooms  built  within  the  last  few  years, 
The  position  of  Kirkee  is  very  favourable  to  drainage, 
it  stands  upon  a  ridge,  and  therefore  very  little  arti- 
ficial aid  is  required  to  perfect  it.  The  barracks  were 
built,  I  think,  when  the  4th  Dragoons  first  went  to 
Kirkee,  and  with  the  exception  of  the  two  barracks, 
which  were  burnt  down  and  rebuilt  in  the  last  few 
years,  when  the  10th  Hussars  were  there,  they  remain 
as  formerly  constructed  ;  they  are  old-fashioned,  and 
very  badly-constructed  barracks,  and  some  of  them  so 
little  elevated  that  they  are  not  eight  inches  from  the 
ground  on  either  side.  The  floors,  except?'  those  of 
the  two  new  barrack  rooms,  are  earthen,  and  fre- 
quently subjected  to  a  filthy  nauseating  process  called 
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A.  Stewart,     "  cow-dunging."    That  is,  cow-dung,  by  the  addition 

Esq.         of  water,  is  reduced  to  a  semi-fluid  state,  and  the 

  whole  floor  is  varnished  over  with  the  mixture  and 
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render  the  rooms  damp  and  offensive.  This  disgusting 
practice  ought  to  be  discontinued  in  all  buildings 
occupied  by  European  troops.  At  Kirkee,  and  all 
other  stations  where  stone  is  abundant,  floors  should 
be  flagged.  By  this  means  the  offensive  process 
adverted  to  would  be  avoided  and  thorough  cleanliness 
promoted.  Where  stone  is  not  available,  floors  of 
burnt  brick,  or  of  chunam  (as  in  Bengal),  might  be 
substituted  with  advantage.  All  the  guard  rooms  at 
Kirkee  are  bad,  and  too  confined  as  to  accommodation, 
&c,  with  exception,  perhaps,  of  the  bazaar  guard 
room  recently  built.    Cells  bad. 

758.  You  say  that  they  are  situated  on  a  ridge, 
what  is  their  elevation? — On  one  side  of  a  ridge, 
which  runs  from  about  north-west  to  south-east,  the 
most  favourable  wind  generally  blows  from  the  north- 
west. The  front  line  is  built  along  the  top  of  this 
ridge,  and  the  others  below,  and  to  leeward  ;  and  then 
the  barracks  instead  of  being  in  parallel  order  are 
arranged  in  double  lines  ;  the  second  line  comes  oppo- 
site the  intervals  between  the  different  barracks  of 
the  line  in  front. 

759.  At  that  place,  did  the  returns  of  your  regiment 
show  a  good  state  of  health  ? — Better  than  I  had  ever 
seen  anywhere  in  India. 

760.  What  is  the  nature  of  the  soil  there  ? — In 
some  parts  "  cotton  "  or  "  black  soil  ;  "  in  others  a 
red,  crumbling,  gravelly  soil,  resting  on  trap  rock. 

761.  Do  you  know  the  height  of  the  elevation  ? — 
The  height  of  Kirkee  above  the  mean  level  of  the 
sea  is  1,855  feet.  With  regard  to  the  mortality  at 
Kirkee,  I  may  mention  that  for  nearly  two  years 
passed  there  by  the  14th  Dragoons,  1855—56  and 
1856-57,  the  average  annual  strength  was-  709  and 
680  rank  and  file  respectively.  Out  of  709,  six  men 
died  in  hospital  during  the  military  year  ;  and  out  of 
680,  four  men  died.  I  never  met  with  anything  like 
that  in  any  other  part  of  India.  At  Meerut  the 
mortality  used  to  be,  for  the  last  two  years  the  regi- 
ment was  stationed  there,  11  or  12.  (See  709.)  I 
wish  to  refer  to  one  point  which  applies  to  all  stations 
at  this  moment  more  or  less,  although  not  quite  so 
much  of  late  years  as  formerly  ;  still  there  "is  great 
defect.    I  allude  to  the  means  of  personal  ablution  for 

*   the  troops. 

762.  Are  there  not  ablution  rooms  set  apart  in 
every  barrack  ? — In  some  barracks  they  can  scarcely 
be  said  to  exist,  or  if  a  place  is  set  apart  for  the  pur- 
pose it  is  very  inadequate,  being  often  dark,  confined, 
and  in  every  sense  inconvenient,  even  for  the  ordinary 
washing  of  hands  and  face.  In  some  barracks,  and 
perhaps  in  some  of  those  more  recently  built,  matters 
may  not  be  quite  so  bad  ;  but  these,  so  far  as  I  have 
seen,  and  I  have  not  been  inattentive  to  the  subject, 
are  the  rare  exceptions.  I  have  never  seen  a  single 
instance  in  which  anything  like  adequate  means  for 
the  purposes  of  ablution  existed. 

763.  Hoav  then  do  the  men  wash  themselves  ? — 
They  just  do  the  best  they  can  ;  perhaps  in  the  open 
verandah,  if  there  is  no  other  convenience,  or  perhaps 
in  some  small,  confined,  dark  place  off  one  end  of  a 
verandah,  where  water  vessels,  &c.  are  usually  kept. 
Take  Kirkee,  for  instance,  where  even  in  the  hospital 
it  was  only  within  the  last  year,  1858-59,  that  a 
washing  house  was  added  to  one  wing  of  the  hospital 
for  the  use  of  the  patients,  who  previously  had  to 
wash,  in  all  weathers,  in  one  of  the  open  verandahs  of 
each  wing  of  the  hospital. 

764.  How  are  the  men  supplied  with  water  ? — It 
is  generally  brought  by  water  carriers. 

765.  By  hand  labour  ? — Yes,  or  by  bullocks  ;  gene- 
rally hand  labour,  when  the  wells  are  very  near. 

766.  Have  they  any  baths  ? — Not  always. 

767.  Are  there  no  means  of  bathing  ? — I  mean  that, 
usually,  .there  is  a  general  deficiency  of  proper  and 
convenient  means  for  promoting  due  personal  cleanli- 
ness, health,  and  comfort  among  the  troops  in  a 


climate  such  as  that  of  India.  The  means  for  even 
ordinary  washing  of  hands  and  face,  as  I  have  stated, 
are  too  often  scanty  and  inconvenient  ;  too  often  also, 
and  perhaps  still  more  frequently,  there  is  no  suitable 
place  where,  consistently  with  becoming  privacy  and 
decency,  general  ablution  of  the  body  can  be  per- 
formed, however  essential  may  be  the  practice  to 
health  and  comfort  in  the  hot  months  ;  more  fre- 
quently still,  there  is  no  plunge  bath  at  all ;  or,  if 
there  be  one,  it  is  perhaps  near  one  flank  (as  at 
Meerut),  and  so  far  from  one  portion  of  the  regiment 
as  not  to  admit  of  being  used  without  considerable 
risk  of  injurious  exposure  to  sun  and  weather,  in 
going  to  and  fro.  Considering  the  great  heat  of  the 
climate  of  India  for  most  of  the  year,  this  point  long 
failed  to  command  that  degree  of  attention  its  impor- 
tance demands,  as  respects  its  influence  on  the  com- 
fort, health,  and  efficiency  of  European  troops  serving 
in  that  country.  In  1843,  soon  after  my  arrival  in 
India,  I  was  much  struck  with  this  evident  defect ; 
and  since  then,  seldom  has  a  year  passed  in  which  I 
have  not  had  occasion  to  allude  to  it  in  regimental 
annual  reports,  or  otherwise.  Something  has  been 
done,  in  a  partial  way,  within  the  last  eight  or  ten 
years  to  correct  the  evil,  still  not  enough  ;  and  I  be- 
lieve no  plan  for  maintaining  thorough  cleanliness, 
health,  and  comfort  among  European  troops  will  be 
complete,  which,  in  addition  to  proper  spacious  wash- 
ing houses  attached  to  barrack  rooms,  Avill  not  also 
include  a  plunge  bath  for  each  wing  of  a  regiment, 
for  occasional  use  under  proper  regulations. 

768.  It  would  be  a  matter  of  difficulty,  would  it  not, 
in  many  stations  to  get  the  water  ? — No,  that  is  very 
rarely  so  ;  and  even  when  it  happens,  the  difficulty  is 
not  insuperable.  With  the  exception  of  Umballa 
and  Kirkee,  and  perhaps  Mhow,  I  have  been  at  no 
station  where  the  supply  of  water  could  be  complained 
of,  and  even  at  Kirkee  it  might  be  obtained,  as  there 
is  a  river  close  by  ;  they  would  have  to  go  a  little 
further  for  it,  but  it  might  be  obtained. 

769.  Is  there  generally  a  regard  paid  to  cleanliness 
in  the  camps  and  cantonments  ? — Of  late  years  there 
has  been  more  attention  paid  to  that. 

770.  With  the  exception  of  the  latrines  there  is  a 
good  deal  of  offensiveness  caused  by  accumulation  of 
soil,  is  there  not  ? — Yes,  and  there  is  often  great  room 
for  improvement.  In  addition  to  that  there  is  a  great 
want  of  responsibility  on  the  part  of  some  particular 
person  at  stations  to  see  that  sanitary  measures  are 
promptly  and  effectually  enforced  whenever  necessary, 
or  whenever  attention  may  be  called  to  the  subject. 

771.  Is  there  no  police  to  look  after  the  cleanliness 
of  the  cantonments  ?  —  In  Bombay,  for  instance, 
there  are  regulations  laid  down  in  a  revised  system 
of  orders  published  at 'the  end  of  1856.  There  are 
certain  rules  laid  down  applicable  to  camps  and  can- 
tonments, which  are  in  themselves  very  good,  to  be 
carried  out  by  the  quartermasters  of  regiments  and 
station  officers,  under  the  quartermaster-general's 
department.  But  at  the  same  time,  although  those 
regulations  are  tolerably  well  carried  out  at  certain 
stations,  they  are  not  so  in  all,  and  some  more  decided 
attention  to  the  subject,  and  to  the  representations 
made  at  stations  regarding  it  from  time  to  time,  and 
especially  at  out-stations,  is  necessary  to  ensure 
sanitary  measures  being  promptly  and  thoroughly 
enforced  in  practice.  This  I  know,  from  experience 
of  no  very  distant  date,  to  be  highly  necessary. 

772.  (Sir  R.  Martin.)  You  mean  attention  on  the 
part  of  properly  qualified  persons? — Yes;  persons  fully 
supported  by  authority,  whose  especial  duty  it  should 
be  to  see  that  sanitary  measures  are  strictly  enforced 
throughout  stations,  and  in  their  vicinity.  I  have 
had  frequently  to  complain  of  nuisances,  and  have 
applied  to  my  commanding  officer,  and  perhaps, 
through  him,  to  the  station  authorities.  Whatever  is 
required  on  such  occasions  may  be  done  immediately, 
perhaps  ;  or  it  may  not  be  done  for  a  long  time,  or 
not  at  all,  especially  if  the  measure  involve  expense. 
A  medical  officer  having  represented  the  necessity  of 
certain  measures,  his  personal  responsibility  may  be 
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at  an  end,  but  the  evil  continues  perhaps,  to  the  dis- 
advantage of  all,  and  the  end  of  sanitary  rules  is  thus 
completely  frustrated. 

773.  There  is  no  certainty  in  the  matter,  in  the 
absence  of  a  qualified  person  to  see  to  it  ? — No.  And 
too  often  representations  regarding  essential  points 
meet  with  no  apparent  attention,  and  lead  to  no  im- 
mediate beneficial  practical  result. 

774.  (Chairman.}  Do  you  make  these  representa- 
tions verbally  or  in  writing  generally  ? — Generally  in 
writing,  but  where  the  commanding  officer  has  power, 
very  often  a  verbal  communication  is  sufficient.  In 
matters  beyond  the  commanding  officer's  powers, 
they  are  usually  referred  to  the  brigade  or  divisional 
authorities  ;  and  occasionally  through  them  to  higher 
authority. 

775.  The  commanding  officer  cannot  give  an  order? 
—He  may  very  often  do  things  connected  with  his 
own  particular  lines,  but  his  authority  extends  no 
further. 

776.  He  cannot  act  without  the  assistance  of  some 
higher  authority  ? — Not  if  it  is  a  matter  which  involves 
any  expense.  If  it  is  within  the  ability  of  the  esta- 
blishment allowed  to  him  by  Government,  he  has 
control  within  the  regimental  lines,  but  for  anything 
beyond  that,  or  in  the  way  of  incurring  expense,  the 
matter  must  usually  be  referred  to  the  brigade  or  the 
divisional  authorities,  and  perhaps  to  head-quarters, 
and  in  matters  of  great  importance,  eventually  to 
Government. 

777.  Can  you  suggest  any  remedy  for  that  ? — I 
think  some  more  effective  means  than  have  hitherto 
existed  ought  to  be  established  to  ensure  representa- 
tions regarding  ordinary  sanitary  measures,  and  other 
points  involving  the  health  and  welfare  of  the  troops, 
being  instantly  and  effectually  attended  to  ;  and  that 
it  ought  not,  as  has  been  too  much  the  case,  to  be  left 
in  the  power  of  any  one  individual,  according  to  the 
humour  or  feeling  of  the  moment,  either  to  attend  to 
or  disregard  representations  on  such  subjects,  and  that, 
perhaps,  to  the  disadvantage  of  a  large  body  of  men 
and  of  the  public  service.  I  would  by  no  means 
advocate  undue  interference  with  the  power  of  com- 
manding officers  of  regiments  or  of  other  officers  in 
authority.  At  the  same  time,  I  conceive  it  would  be 
desirable,  because  for  the  benefit  of  the  service,  to 
establish  some  salutary  check  to  prevent  unreasonable 
disregard  of  suggestions  or  measures  in  which  the 
health  and  efficiency  of  the  troops  may  often  be 
materially  involved. 

778.  That  is  to  say,  if  the  officer  to  whom  the  repre- 
sentations are  made  does  not  agree  with  them,  or  does 
not  carry  them  out,  he  ought  to  give  his  reasons  for 
so  acting,  and  they  ought  to  be  passed  on  to  a  superior 
authority  ? — Yes  ;  and  in  view  to  the  immediate 
removal  of  existing  evils.  It  would  also  lie  most 
desirable  were  prompt,  practical  attention  more  fully 
ensured  than  hitherto  to  details  contained  in  annual 
sanitary  reports  from  respective  corps,  whether  those 
reports  be  sent  to  the  War  Office  or  otherwise.  By 
this  means  circumstances  affecting  the  condition  of  the 
troops  in  different  commands  and  at  different  stations 
would  be  at  once  known  ;  and  whenever  called  for, 
immediate  steps  might  be  taken,  under  competent 
authority,  to  correct  whatever  might  be  amiss.  The 
details  given  in  sanitary  reports  from  corps  have  not 
hitherto  received  the  attention  required,  if,  indeed, 
they  are  attended  to  at  all  ;  and  one  consequence  is, 
that  glaring  evils  reported  on  by  regimental  medical 
officers,  perhaps  year  after  year,  remain  unabated. 
These  reports,  if  properly  attended  to,  are  well  calcu- 
lated to  effect  much  good. 

779.  (Sir  It.  Martin.)  Have  you  considered  the 
question  of  the  appointment  of  sanitary  medical  officers, 
distinct  and  apart  from  those  who  are  appointed  for 
the  treatment  of  disease? — Yes.  I  have  thought  that 
matter  over,  and  I  think  it  would  be  extremely  bene- 
ficial ;  provided  always,  such  officers  shall  have  the 
power  to  make  suggestions,  and  that  those  suggestions 
are  promptly  and  efficiently  attended  to  and  carried 


out,  and  under  thorough  support  of  competent  autho-  a.  Stewart, 
rity.    Without  that,  such  officers  would  be  of  no  use.  Esq. 

780.  (Chairman.)  Have  you  ever  been  in  the  hills   

at  all  ?— Merely  on  a  visit.  9  Dec-  1859' 

781.  Have  you  formed  any  opinion  as  to  the  extent 
to  which  they  might  be  made  available  for  preserving 
the  health  of  the  troops  ? — I  have  no  doubt  that,  the 
character  of  localities  as  to  healthiness  being  duly  and 
properly  ascertained  by  previous  careful  investigation, 
and  all  precautions  taken,  a  change  would  be  of  great 
benefit  to  the  troops  ;  provided  always,  that  while 
on  the  hills  they  are  furnished  with  comfortable  bar- 
racks, and  that  proper  commissariat  arrangements  are 
kept  up  ;  that  is  to  say,  as  to  diet,  ventilation,  and  all 
the  other  necessaries  ;  and,  further,  that  their  clothing 
and  all  their  comforts  are  properly  attended  to. 

782.  That  is  to  say,  they  should  have  additional 
and  warmer  clothing  than  they  wore  in  the  plains  ? — 
Yes,  if  found  to  be  necessary  ;  and  barracks  suited  to 
the  climate. 

783.  Do  you  think  that  the  troops  might  be  per- 
manently kept  on  the  higher  stations,  and  only  de- 
scend into  the  plains  when  they  might  be  wanted  for 
military  purposes  ? — I  think  that  that  is  very  desir- 
able so  far  as  it  could  be  carried  out. 

784.  (Dr.  Farr.)  What  are  the  ordinary  drinks  of 
the  soldier  in  India  ? — The  ordinary  drink  is  arrack, 
and  malt  liquor- — beer  and  porter.  There  are  often 
other  liquors  kept  in  canteens,  which  men  can  obtain, 
such  as  brandy,  gin,  port  wine  and  sherry,  and  perhaps 
some  others  ;  but  they  are  for  particular  occasions,  and 
are  not  so  commonly  used. 

785.  Is  arrack  taken  pure  or  drunk  with  water  ? — 
With  water,  I  forget  the  proportion. 

786.  Is  much  water  drunk  in  India  ? — A  good  deal. 

787.  (Col.  Greathed.)  Is  the  regulation  attended 
to  with  regard  to  watering  the  arrack  ? — I  think  so  ; 
the  rule  was  that  some  officer  belonging  to  the  can- 
teen committee  should  attend  to  it  ;  it  was  always 
done  in  his  presence  before  it  was  issued  to  the  men. 

788.  (Dr.  Farr.)  Much  more  water  is  drunk  in 
India  than  in  England,  as  the  climate  is  hotter  ? — 
There  is  a  good  deal  drunk. 

789.  It  is  a  matter  of  great  importance,  therefore, 
that  the  water  should  be  of  good  quality  ? — Yes,  of 
course. 

790.  Is  the  water  that  is  supplied  to  the  troops 
generally  at  the  stations  you  have  named  of  good 
quality  ? — I  think  so  ;  there  is  often  a  good  deal  of 
saline  matter  in  it,  which  may  often  be  observed  after 
evaporation  from  a  glass  ;  it  leaves  a  certain  efflores- 
cence ;  but  generally  speaking  it  produces  no  injurious 
effect  upon  the  men. 

791.  Have  you  ever  analyzed  the  water  ? — Only 
in  a  very  rough  way. 

792.  Does  it  contain  much    organic  matter  ? — I 
cannot  say  that  it  does. 

793.  ( Chairman.)  The  ration  issued  to  the  men  is 
good,  is  it  not  ? — Yes,  of  late  years  very  good.  As  to 
the  Avater,  in  many  places  I  think  the  way  in  which 
it  is  kept  in  the  barracks  is  sometimes  objectionable. 
If  that  could  be  corrected  and  the  water  filtered  at 
the  same  time,  it  would  be,  although  not  always 
necessary,  perhaps  desirable.  The  way  in  which  it 
is  kept  is  either  in  wooden  casks  with  a  square  hole 
cut  in  the  top,  say  in  a  hogshead,  or  in  a  large  earthen 
jar,  and  any  sediment  settles  down.  The  way  in 
which  a  man  draws  water  is  this — he  dips  a  vessel 
into  the  cask  or  jar,  and  the  top  being  generally  open 
particles  of  dust  drop  in  more  or  less,  and  although 
the  water  is  good  in  itself,  there  is  very  often,  from 
the  stirring  up  of  the  wells,  more  or  less  sediment. 
If  left  alone  it  subsides,  but  the  way  in  which  the  men 
draw  it  out  is  apt  to  stir  it  up  ;  they  dip  in  the  vessel 
at  the  mouth  of  the  cask  or  jar,  and  the  sediment  is 
apt  to  be  disturbed  ;  I  think,  therefore,  if  it  could  be 
managed  to  keep  drinking  wafer  in  some  other  way, 
so  that  the  men  could  draw  it  out  by  taps,  it  being 
previously  filtered  into  some  kind  of  cistern,  it  would 
be  an  improvement. 

794.  (Col.  Greathed.)  Do  not  you  know  that  the 
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A.  Stewart,     water  is  often  filtered  in  barracks  ? — It  is  often  so, 
Esq.        but  not  generally. 

  795.  Do  you  know  how  it  is  filtered? — Yes  ;  a 

9  Dec.  1859.  very  comm0n  way  is  through  chatties  or  porous 
earthen  vessels  placed  in  a  wooden  framework  one 
over  another. 

796.  (Sir  It.  Martin.)  But  that  system  of  filtering 
cannot  be  carried  out  on  a  large  scale,  can  it  ? — There 
may  be  difficulties,  but  engineer  officers  might  possibly 
overcome  them.  It  is  desirable  to  ensure  the  men 
getting  thoroughly  pure  water  ;  when  the  quantity 
falls  low,  and  a  man  goes  in  the  dark,  he  does  not 
know  what  he  may  drink,  he  may  take  up  a  great 
deal  of  sediment. 

797.  (Col.  Greathed.)  Will  you  be  good  enough  to 
give  the  Commissioners  your  opinion  as  to  the  relative 
merits  of  the  quarters  provided  for  the  married  people 
in  Bengal  and  in  Bombay,  as  far  as  you  have  observed 
them  ? — I  have  never  seen  good  married  quarters  in 
Bengal.  I  have  seen  those  at  Poona  and  at  Kirkee. 
Those  at  Poona  in  the  infantry  lines  (  Gorporie)  form 
one  long  building  divided  into  contiguous  rooms. 
At  Kirkee  they  are  in  detached  huts,  one  hut  being 
allotted  to  each  family  ;  they  are  placed  in  double 
echellon  on  the  right  and  left  flanks  of  the  regiment, 
and  every  family  has  its  own  arrangements  there 
with  perfect  privacy,  and  the  places  are  thoroughly 
well  ventilated,  and  altogether  more  comfortable  than 
if  on  the  other  plan.  The  huts  at  Kirkee,  however, 
are  old  and  not  in  good  condition. 

798.  Which  do  you  prefer,  the  hut  system  or  the 
barrack  system  ? — I  like  the  hut  system  as  carried 
out  at  Kirkee  ;  perhaps  one  building  of  proportionate 
dimensions  might  be  made  to  contain  two  families, 
with  a  central  cross  wall  dividing  the  accommodation 
for  each  family.  It  might,  perhaps,  be  attended  with 
less  expense  to  build  in  this  manner,  rather  than  to 
build  a  complete  hut  for  each  family. 

799.  Have  you  any  observations  to  make  as  to  the 
manner  in  which  the  families  of  the  men  are  treated 
in  Bengal  as  compared  with  Bombay  ? — So  far  as  I 
have  seen,"  they  are  better  off  in  Bombay  than  they 
were  in  Bengal,  inasmuch  as  there  is  certain  provision 
for  their  comfort  at  Kirkee,  whereas  at  Meerut  there 
was  none.  There  were  married  quarters  at  Lahore, 
but  they  were  not  good  or  well  ventilated. 

800.  Was  there  any  difference  in  the  hospital  atten- 
dance for  the  women  ? — There  is  a  European  matron 
allowed  in  Bombay — a  great  advantage.  In  Bengal  no 
matron  is  allowed. 

801.  Are  the  women  averse  to  bringing  their  chil- 
dren to  the  hospital  ? — I  do  not  think  that  the  women 
like  much  to  come  into  hospital  if  they  can  avoid  it  ; 
but  that  depends  very  much  upon  medical  officers  and 
existing  arrangements.  Women  are  everywhere  more 
or  less  averse  to  the  restraints  of  a  hospital,  although 
I  conceive  these  to  be  most  beneficial. 

802.  Do  you  think  it  is  possible  to  discontinue  the 
sale  of  spirits  in  the  cantonments  ? — I  think  that  it 
would  be  very  desirable  to  discourage  as  much  as 
possible  the  use  of  spirits  among  the  troops  by  every 
practicable  means,  and  to  supply  them  with  beer  at  a 
price  within  their  reach.  As  it  is,  the  sale  of  spirits 
in  cantonments  to  soldiers,  except  what  they  are 
allowed  in  the  regimental  canteen,  is  prohibited.  The 
brewing  of  beer  at  hill  stations  in.  India  should  be 
encouraged. 

803.  You  know  the  men  very  well  ;  do  you  think 
you  could,  without  making  the  men  very  discontented, 
and  giving  them  an  opportunity  of  obtaining  plenty 
of  beer,  discourage  the  use  of  and  do  away  with  the 
sale  of  spirits  ? — I  think  that  in  a  great  measure  you 
might,  but  I  think  it  not  advisable  to  discontinue 
entirely  the  supply  of  spirits  in  canteens,  but  I  would 
discourage  it  by  all  means.  I  do  not  think  it  desirable 
to  abolish  it  entirely,  because  there  are  occasions  on 
which  men  may  desire  spirits,  and  when  it  will  do 
them  good  ;  and  it  is  better,  I  think,  to  ensure,  when 
they  do  take  it,  spirits  in  limited  quantity  and  of  good 
quality,  which  they  will  always  obtain  so  long  as  it  is 
provided  in  canteens  by  Government,  rather  than 


compel  them  to  resort  to  noxious  country  spirit,  which 
is  too  easily  smuggled  into  cantonments,  and  which 
they  can  obtain  in  any  quantity  at  a  very  low  price. 
I  believe  the  majority  of  soldiers  would  greatly  prefer 
malt  liquor  to  spirits,  and  the  only  reason  for  their 
not  using  beer  almost  exclusively  is,  their  means 
being  insufficient  to  procure  it.  I  also  feel  assured 
that  the  use  of  malt  liquor  is  far  more  conducive  to 
health  than  that  of  spirits  ;  I  believe  it  would  also 
lead  to  less  crime  and  irregularity.  I  have  further 
observed,  that  the  consequences  of  prolonged  over- 
indulgence in  malt  liquor  are  more  manageable  and 
less  fatal  in  their  result  than  when  produced  by  a 
similar  abuse  of  spirits.  To  show  that  this  is  not 
mere  conjecture  I  may  mention  some  facts,  and  these 
facts  will,  I  think,  be  found  recorded  in  the  annual 
reports  from  the  14th  Dragoons  for  the  periods  to  be 
mentioned.  It  was  before  stated  (704  and  709),  that 
from  the  time  of  the  arrival  of  the  14th  Dragoons  at 
Meerut  early  in  1851,  until  their  departure  for  Bom- 
bay early  in  1855,  the  health  of  the  regiment  had 
been  better,  and  the  mortality  less,  than  during  any 
previous  period  from  the  time  of  their  arrival  in  the 
North-west  Provinces  in  1846.  At  Meerut,  English - 
malt  liquor  was  more  easily  procurable,  and  at  a 
cheaper  rate,  than  had  previously  been  the  case. 
There  was  also,  at  first,  a  light  description  of  draught 
beer  brewed  at  the  station,  and  sold  a  little  cheaper 
than  English  beer.  Both  were,  for  a  time,  very 
generally  used.  About  this  time,  also,  an  allowance 
on  a  given  scale  was  granted  to  regiments,  exclusively 
for  the  purpose  of  reducing  the  price  of  malt  liquor 
issued  in  canteens.  The  result  of  all  this  was,  that 
the  consumption  of  malt  liquor  increased,  and  that  of 
spirits  decreased.  General  health  also  improved,  and 
mortality  diminished.  On  inquiry  made  at  the  time, 
among  those  who  had  the  best  means  of  knowing  the 
real  feeling  of  soldiers  on  the  subject,  I  was  more 
than  once  assured  that  most  men,  if  they  only  could 
afford  it,  would  greatly  prefer  malt  liquor  to  spirits. 
In  support  of  this,  too,  it  may  be  mentioned,  that  at 
no  time  in  1851-52  was  the  proportion  of  arrack 
allowed  by  regulation,  according  to  the  number  of 
men  present  at  head-quarters,  drawn  from  the  com- 
missariat for  the  use  of  the  regiment.  The  same 
may  also  have  occurred  in  1852-53  and  1853-54.  It 
is,  however,  certain,  that  in  these  years,  when  malt 
liquor  was  obtainable  at  a  low  rate,  the  proportion  of 
spirits  issued  daily  iu  the  canteen  frequently  did  not 
amount  to  the  rate  of  one  dram  per  diem,  and  some- 
times not  to  more  than  half  a  dram,  for  every  man 
actually  present  at  head-quarters.  In  the  latter  part 
of  1853  the  supply  of  beer  in  some  measure  failed, 
and  its  price  increased.  Afterwards,  by  a  general 
order  of  the  Governor  General  in  Council,  dated 
27th  October  1854,  and  under  instructions  from  the 
Court  of  Directors,  the  regulation  respecting  malt 
liquor  was  modified,  and  the  allowance  of  beer  to  be 
provided  by  Government  lessened.  Since  then,  so 
far  as  I  remember,  a  soldier  is  allowed  by  regulation 
to  have,  at  an  established  rate,  two  drams  of  arrack 
a  day,  without  any  malt  liquor,  or  one  dram  and  one 
quart  of  malt  liquor — all  to  be  drunk  within  the  can- 
teen. According  to  a  general  order  issued  by  Sir 
Charles  Napier,  and  which  appeared  to  be  attended 
with  good  results,  the  issue  of  any  liquor  from  the  . 
canteen,  until  the  men  have  dined,  is  prohibited. 
This  rule,  although  often  departed  from  in  the  field, 
it  would  be  most  desirable  to  carry  out  to  the  letter 
while  in  cantonments. 

804.  Are  the  men  very  averse  to  going  into  hos- 
pital, I  mean  at  particular  seasons,  when  they  suffer 
from  bowel  complaints? — Therp  are  occasions  on  which 
they  are  negligent  of  themselves,  often  perhaps  from 
dislike  to  the  necessary  restraints  of  a  hospital. 

805.  Would  it  be  a  good  rule  to  establish  universally 
in  regiments,  that  the  men  should  be  watched  at  those 
periods  ? — When  any  epidemic  is  going  on  I  think 
that  is  always  done  ;  there  is  always  a  quiet  system  of 
observation  established — at  least  I  have  been  accus- 
tomed to  see  that  done. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


63 


806.  But  I  mean  a  regimental  police  observation,  I 
do  not  mean  on  the  part  of  the  medical  officer,  I  mean 
a  squad  observation,  that  the  corporals  of  squads  and 
the  lance  corporals  should  be  directed  to  watch  the 
men  ? — I  think  if  it  could  be  done  it  would  be  a  very 
good  plan,  and  to  extend  not  only  to  that,  but  to  other 
points  ;  for  instance,  as  to  whether  men  are  irregular 
and  drinking  too  much,  and  carrying  it  on  secretly,  as 
some  men  are  occasionally  apt  to  do  for  days  together, 
and  then  they  come  with  delirium  tremens,  and 
perhaps  die. 

807.  (Sir  R.  Martin.)  Speaking  generally  of  the 
stations  at  which  you  have  served,  were  the  surface 
grounds  irregular,  having  saucers  or  hollows  retaining 
stagnant  and  impure  waters  ? — In  many  stations  they 
were,  but  some  change  has  taken  place  in  levelling, 
although  never  to  the  extent  required. 

808.  Generally,  you  would  say  that  the  ground 
required  clearing  and  levelling  ? — Yes,  and  a  more 
thorough  general  attention  given  to  sanitary  arrange- 
ment throughout  all  the  stations  at  which  I  have 
served. 

809.  You  would  say  the  same  as  to  deficiencies 
in  surface  drainage  and  sewerage  ? — Yes.  There  are 
some  other  points  which  I  think  it  of  importance  to 
mention.  One  is  the  dress  of  the  men,  particularly 
the  head  dressj  and  riding  and  other  drills  at  certain 
seasons  of  the  year,  and  its  effects.  The  regiments  of 
dragoon  guards  who  have  lately  gone  out  to  India 
have  taken  with  them  the  brass  helmets  Avorn  in 
England.  It  appears  tome  that  any  metal  head  dress 
is  altogether  unsuited  to  a  hot  climate,  and  particuhvrly 
that  of  India,  and  especially  when  there  is  a  liability, 
as  I  have  seen  occur,  to  have  the  men  exposed  in  that 
dress  in  the  hot  weather  on  an  afternoon  parade. 

810.  Do  the  men  now  wear  the  metal  helmet  ? — I 
have  seen  a  dragoon  regiment  on  an  afternoon  parade 
in  the  month  of  May,  on  the  Queen's  birthday,  with 
those  helmets,  and  without  any  cover  whatever  to 
guard  against  the  effects  of  a  scorching  sun. 

811.  {Col.  Great/ted.)  Has  there  not  been  another 
helmet  substituted  for  the  metal  one  ? — It  is  in  orders, 
and  I  think  it  is  most  desirable,  with  regard  to  the 
health  of  the  troops,  that  the  brass  helmet  should  be 
discontinued  in  the  hot  climate  of  India,  under  all 
circumstances,  whether  with  or  without  a  cover. 

812.  (Chairman.)  Do  the  infantry  wear  the  shakos? 
— Lord  Clyde  has  lately  introduced  wicker  helmets. 

813.  Does  that  apply  to  the  infantry  as  well  as  to 
the  cavalry  ? — I  believe  it  does,  but  it  has  not  yet 
been  universally  carried  out.  I  have  a  very  strong 
feeling  on  this  subject.  I  do  not  think  that  metal 
helmets  ought  to  be  allowed  in  India,  and  particularly 
to  be  used  in  that  reckless  manner,  to  the  disadvantage 
of  a  body  of  men,  and  to  the  great  risk  of  health  and  life. 

814.  (Sir  R.  Martin.)  Neglect  in  these  respects 
leads  to  sun-stroke,  does  it  not  ? — Of  course  it  does, 
and  that  is  one  of  the  most  fatal  diseases  of  the  North- 
west Provinces  in  the  hot  months. 

815.  ( Chairman.)  With  regard  to  the  other  clothing, 
is  there  any  point  you  wish  to  refer  to  ? — The  leather 
stock,  I  believe,  is  done  away  with  in  India,  by 
order  from  the  Horse  Guards. 

Flannel  under-waistcoats  should  be  worn  under  all 
circumstances  and  in  all  seasons,  care  being  taken 
to  ensure  cleanliness  by  frequent  change  ;  likewise 
drawers,  either  flannel  or  thick  elastic  cotton,  in  the 
cold  months,  and  light  calico,  if  preferred,  in  the 
hot  season.  Some  flannel  shirts,  either  in  addition 
or  in  lieu  of  some  of  the  cotton  shirts  now  used, 
would  be  of  great  service,  particularly  in  the  cold 
months  and  in  the  •field.  A  loose  woollen  coat, 
strong  but  not  too  thick  in  texture,  and  sufficiently 
long  to  reach  to  .about  the  middle  of  the  thigh, 
would  be  most  beneficial  as  a  fatigue  dress  and  for 
use  about  the  barracks.  This  would  be  especially 
suitable  in  the  climate  of  the  Deccan,  as  well  as  in 
many  other  situations,  and  particularly  for  dragoons 
while  at  stables,  during  rainy  weather, — as  at  Kirkee 
&c.  &c,  where  the  horses  are  not  stabled.  For 
want  of  some  dress  of  this  kind,  which  might,  if 


desired,  ,be  of  uniform  make  and  colour,  men  fre-  A.  Stewart, 
quently  go  about  barracks  in  their  shirt  sleeves  in  Esq. 

all  weathers,  besides   being  exposed  to  drafts  in   

their  rooms,  and  having  to  attend  morning  and  9  c'  1859- 
evening  stables  in  the  open  air.  ~ 

The  loose  Khakee  summer  clothing,  introduced  in 
India  during  the  mutiny,  is,  as  regards  comfort  with 
free  and  unrestrained  use  of  the  limbs,  a  great  im- 
provement, as  compared  with  the  white  and  too 
closely  fitted  clothing  previously  in  use  ;  besides, 
from  its  colour  and  not  requiring  to  be  washed  so 
frequently,  having  advantages  for  field  services. 

The  wicker  helmet,  with  quilted  covering  (also 
commonly  used  during  the  latter  part  of  the  mutiny) 
is  likewise  an  improvement,  although  liable  to  the 
serious  objection  of  not  being  uniform  in  density 
throughout,  and  being  therefore  likely  to  favour, 
more  or  less,  penetration  of  the  sun's  rays.  The 
best  material  for  a  soldier's  head  dress  in  India — 
having  in  view  durability  and  uniform  thickness  of 
material  throughout — I  believe  to  be  a  helmet  made 
of  light-coloured  drab  felt,  of  considerable  thickness 
and  firmness  to  resist  considerable  pressure,  and  so 
constructed  as  to  favour,  as  far  as  practicable,  free 
ventilation.  The  helmet  should  consist  of  an  inner 
portion,  judiciously  perforated  with  air  holes,  to  re- 
ceive the  head  of  the  wearer  ;  and  an  outer  portion 
or  shell  terminating  above  and  towards  the  point  in  a 
beak  about  three  inches  high,  and  the  beak  having 
fixed  in  front  a  brass  ring  with  a  circular  hole  about 
one  inch  in  diameter,  to  admit  of  the  free  passage  of 
air.  Between  the  inner  shell  for  the  head  and  the 
outer  having  the  hollow  crest  terminating  in  the  beak 
in  front,  there  ought  to  be  an  air  chamber  with  an  in- 
tervening space  of  at  least  half  an  inch.  The  inner 
and  outer  shells,  below  where  the  head  is  re- 
ceived, should  be  kept  separate  by  the  insertion  of 
solid  buffers  of  gutta  percha,  about  an  inch  and  a 
half  apart  ;  the  spaces  between  each  being  left  per- 
fectly open  to  favour  the  admission  and  free  circulation 
of  air  through  the  air  chamber  around  the  head  of  the 
wearer.  The  outer  shell  of  the  helmet  should  ter- 
minate in  a  projecting  peak,  sloping  slightly  down- 
wards, before  and  behind,  so  as  to  protect  the  forehead 
and  eyes  from  heat  and  glare,  as  well  as  the  back  of 
the  head  from  the  sun's  rays.  There  should  also  be 
On  each  side  a  certain  breadth  of  brim  continuous 
with  the  peaks  on  each  side,  say  from  1|  to  2  inches 
broad. 

The  helmet  should  have  two  quilted  covers  for 
change,  properly  fitted,  with  a  curtain  behind  four 
or  five  inches  in  depth,  or  sufficient  to  protect  the 
back  of  the  head  and  neck  from  the  sun.  The  quilted 
cover  and  flap  should  be  firmly  sewn  together,  so  as 
to  form  one  complete  piece,  as  otherwise,  the  curtain, 
a  most  essential  portion  of  a  cap  cover,  is  apt  to  be 
lost  or  left  behind,  by  which  the  cover  is  often  ren- 
dered comparatively  useless.  The  form  and  extent 
of  flap  behind,  while  left  sufficiently  long  for  protec- 
tion, might  be  so  modified  as  to  admit  of  being  neatly 
folded  up  and  secured  by  hooks  to  the  back  part  of 
the  helmet,  when  not  required  to  be  worn  low  down. 
The  quilted  cover  should  consist  of  an  outer  and 
inner  layer  of  white  calico,  with  an  intervening  layer 
of  thick,  fleecy  flannel,  well  shrunk  before  being  cut 
into  shape,  instead  of  a  layer  of  cotton  wool  as  com- 
monly used.  The  reason  for  using  flannel  in  pre- 
ference to  cotton  wool  is,  that  once  properly  made, 
the  cover,  Avhen  washed,  will  always  remain  of  uniform 
thickness  throughout,  and  thus  everywhere  present 
the  same  degree  of  obstruction  to  the  penetration  of 
the  sun's  rays.  In  covers  made  with  cotton,  on  the 
other  hand,  the  cotton  is  apt,  from  the  first,  to  be  of 
unequal  thickness,  and  when  the  cover  is  washed,  the 
cotton  is  apt  to  be  rubbed  into  knots  at  one  point  of 
the  spaces  between  the  rows  of  stitches,  leaving  the 
remainder  of  the  space  without  any  cotton  wool,  and 
with  the  outer  and  inner  layers  of  calico  in  contact, 
offering  but  little  resistance  to  the  penetration  of  heat. 

With  regard  to  drilling  of  troops,  I  have  seen  both 
systems  tried  ;  that  is  to  say,  the  system  of  drilling  men 

H  4 


04 


MINUTES  OF  EVIDENCE  TAKEN  BEFOKE  THE  COMMISSIONERS  APPOINTED 


A.  Stewart,  all  the  year  round  in  India,  through  the  six  or  eight 
Esa-  months  of  hot  weather,  as  well  as  in  the  cold 
Dec~"l859  montnfS  and  I  have  seen  the  men  spared  almost 
ec"  °  '  entirely  during  the  hot  weather,  having  only  parades 
and  light  duties,  just  sufficient  to  keep  up  proper 
order  and  discipline  amongst  them,  and  to  save  them 
from  fatigue,  particularly  in  Bengal.  It  appears  to 
me  that  it  would  be  a  great  point  towards  the  effi- 
ciency and  health  of  the  troops  in  the  North-west 
Provinces,  and  other  places,  if  drills  and  all  laborious 
duties  were  prohibited,  as  far  as  possible,  during  the 
hot  and  rainy  months  of  the  year,  and  were  confined 
entirely  to  the  cold  weather,  and  then  vigorously  pur- 
sued when  the  men  can  do  anything  with  advantage. 
I  have  seen  the  effects,  over  and  over  again,  of  persist- 
ing in  drilling  in  the  hot  weather,  and  I  have  seen 
also  the  effects  of  the  opposite  system. 

816.  (Dr.  Farr.)  What  are  the  effects  of  persisting 
in  drilling  the  men  under  a  hot  sun  ? — Very  frequently 
the  recruits  arrive  about  the  end  of  the  cold  season. 
The  military  authorities  are  naturally  anxious  to  have 
their  regiments  in  efficient  order,  and  of  course  there 
is  a  great  temptation  to  drill  the  recruits,  and  to  effect 
some  improvement  in  them  against  the  cold  season, 
and  generally  the  effect  of  that  is  that  the  men  break 
down,  and  the  system  rarely,  if  ever,  answers  its  pur- 
pose. It  fills  the  hospitals,  and  it  breaks  down  the 
men's  health  indefinitely,  an  cfsome  times,  I  have  no 
doubt,  men  go  to  the  grave  from  it. 

817.  (Sir  R.  Martin.)  They  take  fever  and  have 
bowel  complaints  ? — Yes.  If  a  man,  say,  for  the  first 
month,  learns  anything,  he,  too  generally,  soon  goes 
into  hospital  with  fever,  or  some  other  serious  ail- 
ment, and  continues  there  perhaps  for  the  remainder 
of  the  hot  season,  and  by  the  time  he  gets  out  of 
hospital,  if  he  gets  out  at  all,  at  the  beginning  of  the 
cold  season,  he  has  entirely  forgotten  all  that  he  learnt 
before,  so  that  it  would  have  been  much  better  if  he 
had  been  left  alone  until  the  proper  season  for  drill 
arrived. 

818.  (Dr.  Farr.)  Does  the  drilling  affect  men  of  all 
ages  equally  ? — Yes,  more  or  less  in  the  hot  months 
and  rains. 

819.  ( Sir  R.  Martin.)  But  the  recruit  most? — I  have 
not  the  slightest  doubt  of  it.  To  the  opposite  system 
pursued  for  several  years  in  the  14th  Dragoons,  I 
cannot  but  attribute  much  of  the  comparatively  good 
health  which  they  enjoyed,  and  the  small  mortality 
amongst  them,  and  when  the  time  for  active  service 
in  the  field  came  these  men  were  just  as  efficient  as 
any  others. 

820.  (Chairman.)  At  what  period  of  the  year 
would  you  allow  the  troops  to  be  drilled,  and  for 
what  length  of  time  ? — I  suppose  that  at  Meerut 
about  the  middle  of  October  would  be  soon  enough  to 
commence  regular  field  days,  and  to  last  till  March  ; 
but  of  course  a  good  deal  would  depend  upon  the 
particular  season,  and  all  duties,  at  all  times,  ought  to 
be  conducted  so  as  to  expose  the  men  as  little  as 
possible  to  the  sun  and  weather.  Inattention  to  this 
point  must  always  be  a  source  of  great  risk  to  the 
health  of  the  troops,  and  probably  more  so  at  the  pre- 
sent time,  owing  perhaps  in  many  instances  to  inex- 
perience as  respects  the  injurious  effects  of  exposure 
to  climate  at  particular  times.  It  would  be  well,  as 
a  uniform  rule,  to  furnish  commanding  officers  of 
regiments  and  detachments,  on  arrival  in  the  country, 
with  explicit  sanitary  regulations  for  their  informa- 
tion and  guidance  on  this  and  other  points  bearing 
on  the  health  of  the  troops. 

821.  During  the  rest  of  the  period  would  not  the 
men  become  extremely  listless,  having  no  exercise 
imposed  upon  them  ?— .-They  might  have  parades  and 
quiet  movements,  just  sufficient  to  keep  them  together, 
but  without  over  exertion  and  fatigue,  but  the  less 
beyond  that,  in  the  hot  season  and  rains,  the  better. 
To  a  recruit,  perhaps  young  and  delicate,  it  is  no 
trifling  matter,  especially  as  he  cannot  choose  his  own 
pace  or  the  time  for  which  it  is  to  be  kept  up,  to  be 
handed  over  for  two  or  more  hours  to  the  tender 
mercies  of  a  rough-rider,  in  the  hot  months.  The 


great  probability  is,  that  he  will  break  down,  and  go 
into  hospital,  perhaps  for  a  lengthened  period  ;  so 
that,  in  reality,  nothing  is  gained  ;  and  at  the  be- 
ginning of  the  cold  season,  after  having  been  exposed 
to  much  useless  risk,  he  has  to  commence  anew. 
There  is  another  point  of  great  importance,  which 
is,  that  instead  of  sending  young  men  to  India  un- 
drilled,  they  should  be  sent  out  drilled,  and  in  a 
great  measure,  if  not  entirely,  formed  soldiers,  and 
instead  of  sending  young  recruits  of  18 — I  do  not 
think  that  any  man  ought  to  go  out  under  20,  or 
from  that  to  25 — and  then  he  ought  to  be  a  drilled 
soldier  ;  for  arriving  as  recruits  do  at  the  end  of 
the  cold  season,  there  would  not  be  the  same  ne- 
cessity or  temptation  to  drill  them  at  improper 
periods  of  the  year,  and  anything  that  they  should 
acquire  would  be  easily  brought  up  in  the  cold 
season.  It  might  lead  to  a  little  expense,  but  the 
effect  would  be  good,  and  the  efficiency  of  the  army 
in  India  much  increased.  In  regiments  of  Her  Ma- 
jesty's service,  it  has  always  been  customary,  when 
men  have  suffered  much  in  health,  and  are  not  soon 
likely  to  become  efficient  in  India,  to  send  them  to 
Europe  for  change  of  climate  and  to  join  their  re- 
spective depots  until  recovered.  This  has  not  been 
the  case  as  respects  European  soldiers  of  the  Indian 
army,  and  it  appears  a  great  hardship.  It  must 
have  a  bad  effect  in  many  ways  ;  and  one,  I  have  no 
doubt,  is  the  loss  of  many  men  to  the  service.  Euro- 
pean soldiers  of  the  Indian  army  should  have  the 
advantage  of  being  sent  home  for  change  of  climate, 
when  sick,  equally  with  men  of  Her  Majesty's 
service. 

822.  Why  would  it  lead  to  expense  ? — I  do  not 
exactly  know,  for  the  Government  would  have  to 
keep  them  anywhere  ;  but  it  was  considered  a  disad- 
vantage when  the  East  India  Company  used  to  pay 
the  troops  in  India,  as  keeping  up  the  service  com- 
panies to  an  effective  number,  and  sending  out  exclu- 
sively  drilled   men,   might,    perhaps,    involve  the 
necessity  of  keeping  up  stronger  depots  at  home. 
There  is  another  thing  which  I  beg  to  mention  ;  it 
is  very  desirable  that  all  duties  should  be  managed 
so  as  to  avoid  exposure  to  the  sun.    With  this  object 
it  was  usual  in  Bengal,  during  the  hot  months  and 
rains,  to  assemble  all  courts-martial,  or  committees  at 
which  the  attendance  of  European  soldiers  was  neces- 
sary, either  to  gfve  evidence  or  other  purposes,  at  an 
early  hour  in  the  morning,  so  that  before  the  day  was 
far  advanced  the  men  were  frequently  back  in  their 
barracks,  and  under  shelter  for  the  day.    In  Bombay, 
this  arrangement  is  not  attended  to,  at  least  with  any 
thing  like  regularity.     At  Poona  and  Kirkee,  for 
example,  it  is  not  uncommon  for  district  and  general 
courts-martial   to   assemble  at   11   o'clock   in  the 
forenoon  in  the  hot  months  and  rains  ;  and  it  fre- 
quently happens,  as  I  have  known,  that  a  good  many 
men  are  required  to  attend  during  the  sitting  of  these 
courts.     I  have  known  men  there  from  11  o'clock 
a.m.,  until  4  p.m.,  while  the  thermometer  placed  in 
the  open  air,  exposed  to  the  sun,  stood  at  128°  Fah. 
These  men,  too,  are  often  imperfectly  protected  under 
a  porch  ;  and,  occasionally,  mounted  orderlies  are  re- 
quired to  take  orders  to  and  fro,  between  the  court- 
room and  barracks.     Whenever  at  all  possible,  it 
should  be  arranged  for  all  courts-martial,  &c.  to  take 
place  early  in  the  morning  during  the  hot  months  and 
rains,  and  the  order,  to  be  effective,  should  extend  to 
stations  and  divisions.    Courts-martial,  purely  regi- 
mental, almost  always  took  place  early  in  the  morning 
at  Kirkee,  arrangements  being  then  entirely  in  the 
hands  of  the  commanding  officer.    Much  unnecessary 
exposure  was  thus  avoided.    For  the  same  reasons, 
European  troops  in  Bombay  should,  as  in  Bengal,  in 
the  hot  and  rainy  seasons,  attend  Divine  service  early 
in  the  morning,  and  not,  as  is  too  commonly  the  case, 
in  the  middle  of  the  day.     At  Poona,  one  of  the 
European  infantry  barracks   (Gorporie)  is  distant 
from  the  church  about  one  mile,  by  the  ordinary  road. 
This,  together  with  the  delay  on  parade  previous  to 
marching,  renders  the  men  liable  to  serious  exposure, 
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especially  as  in  the  most  cloudy  weather,  during  the 
rains,  the  sun  is  apt  to  come  out  suddenly  and  with 
great  power. 

823.  {Col.  Greathed.)  Is  not  the  climate  in 
Bombay  much  less  severe  than  in  the  upper  provinces 
of  India  ? — Yes,  there  is  not  that  excessive  and  long 
continued  heat,  but  still  in  the  heat  of  the  day  it  is 
far  too  severe  to  expose  the  men  to  it.  Although, 
moreover,  the  rainy  season  at  Poona  is  for  the  most 
part  cool  and  cloudy,  and  very  pleasant  within  doors, 
sudden  bursts  of  sunshine  and  great  heat  at  different 
times  of  the  day  are  not  uncommon. 


824.  Have  you  ever  known  orderly  duties  per. 
formed  by  European  soldiers  ? — Of  what  nature  ? 

825.  Taking  messages,  for  instance  ? — It  is  usually 
uncommon  in  India,  but  it  is  so  at  courts -martial.  I 
have  known  it  constantly  in  my  own  regiment  while 
courts-martial  were  sitting. 

826.  Are  you  not  aware  that  it  is  contrary  to  the 
strictest  orders  ? — Where  it  is  done  the  orderly  is  in 
attendance  at  the  court,  and  is  wanted  to  go  suddenly 
for  any  one  who  may  be  required  from  the  barracks; 
it  frequently  occurs,  but  I  do  not  say  always,  still  too 
frequently  for  health. 


A.  Stewart, 
Esq. 

9  Dec.  1859. 


Staff  Surgeon  David  Field  Rennie,  M.D.,  examined 
You  are  in  the  Queen's  service  ? 


827.  {Chairman 
—Yes. 

828.  You  have.  I  believe,  been  quartered  in 
Australia  ? — Yes,  for  six  years  and  a  half. 

829.  In  what  part  of  Australia  ? — At  Fremantle, 
in  Western  Australia. 

830.  Are  you  acquainted  with  any  other  part  of 
the  continent  besides  that  ?— I  am  not  practically 
acquainted  with  any  other  portion  of  Australia  but 
the  western  settlements — with  the  whole  of  which, 
however,  I  am  familiar  ;  having  had  occasion  to  visit 
them  periodically  as  principal  medical  officer.  They 
extend  over  a  space  of  about  six  hundred  miles  from 
north  to  south,  and  one  hundred  and  twenty  miles 
from  west  to  east,  consequently  affording  ample  scope 
for  observing  the  general  character  of  the  Australian 
climate. 

831.  What  is  the  temperature  of  the  different 
seasons  ? — At  Fremantle,  the  mean  temperature  of 
the  winter  months,  extending  from  May  to  October, 
is  60°,  and  that  of  the  remainder  of  the  year  about 
73°.  I  believe  these  figures  may  be  taken  as  a  fair 
average  of  the  temperature  over  the  colony  generally, 
and  certainly  neither  of  them  in  excess  ;  being  if 
anything  rather  over  than  under'  the  average  ranges 
of  the  thermometer  in  other  parts  of  Western  Aus- 
tralia. 

832.  Is  that  average  formed  upon  great  extremes, 
or  is  there  very  little  variety  ? — There  are  no  great 
extremes.  It  would  be  difficult  to  imagine  a  more 
delightful  temperature  and  climate  generally  than 
that  of  Western  Australia  ;  more  especially  the  win- 
ter, which,  though  invigorating  in  the  extreme,  is 
never  very  cold.  The  summer  is  warm,  but  the  aver- 
age heat  does  not  very  materially  exceed  that  of  the 
warmer  portions  of  the  winter  months,  and,  as  a 
general  rule,  it  is  free  from  any  depressing  effects  ; 
readily  admitting  of  active  occupations  and  ordinary 
labour  being  carried  on  in  the  sun,  by  the  European 
settlers,  military  emigrants,  and  convicts,  without 
detriment  to  health. 

833.  What  sort  of  heat  is  it  as  compared  with 
England  ? — The  mean  annual  temperature  of  Eng- 
land is  estimated,  I  believe,  to  be  50°,  the  mean 
summer  temperature  being  about  63°,  and  the  mean 
winter  temperature  37°;  making  a  difference  of 
twenty-six  degrees  between  the  means  of  summer 
and  winter.  The  mean  annual  temperature  of  Fre- 
mantle is  66°,  the  mean  summer  temperature  being 
73°,  and  the  mean  winter  temperature  60°;  making  a 
difference  of  only  thirteen  degrees.  The  Western 
Australian  winter,  therefore,  may  be  said  to  bear  a 
close  resemblance  to  the  ordinary  English  summer. 
I  may  as  well  mention,  that  the  averages  now  given 
were  calculated  by  me  with  considerable  care  in  the 
early  part  of  1855,  and  that  the  Western  Australian 
seasons  do  not  materially  vary,  there  being  a  remark- 
able sameness  in  the  thermometric  ranges  of  one  year 
with  another. 

834.  What  is  the  Australian  summer  as  compared 
with  an  English  summer  ? — I  should  be  inclined  to 
compare  it,  on  an  average,  with  what  represents 
about  the  hottest  portion  of  an  English  summer  ; 
but,  in  making  this  comparison,  it  is  right  to  state, 
that  it  is  based  on  what  my  recollections  are  of  sum- 
mers in  England  eight  and  ten  years  ago  ;  not  having 


experienced  one  since  1851.  I  believe  they  have 
been  much  warmer  of  late  years  ;  consequently,  the 
comparison  may  be  hardly  a  fair  one  at  the  present 
period.  I  have  heard  one  or  two  old  colonists,  who 
have  recently  visited  England,  complain  of  finding 
the  heat  more  oppressive  and  disagreeable  to  them 
during  certain  portions  of  the  summer  there  than  they 
had,  as  a  general  rule,  found  it  in  Western  Australia  ; 
and  which  is  very  possible,  though  the  actual  heat 
might  not  have  been  so  great,  owing  to  differences  in 
the  humidity  of  the  two  atmospheres — that  of  Wes- 
tern Australia  generally  being  remarkably  dry. 

835.  Can  you  give  the  mean  temperature  of  each 
month  ? — Yes  ;  here  is  a  table  I  prepared  of  the  means 
of  the  thermometer  and  barometer  for  the  years  1853 
and  1854.  I  have  compared.it  with  the  temperature  of 
later  years,  and  find  that  it  still  continues  to  give  a 
verv  correct  average  mean  of  each  month  : — 


I) 


Thermometer. 

Barometer. 

1853. 

1854. 

1853. 

1854. 

January 

75° 

76° 

29-972 

29-984 

February  - 

74° 

75° 

29-818 

29-915 

March 

71° 

70° 

29-991 

30-080 

April 

62° 

66° 

30-075 

29-967 

May 

59° 

63° 

30-176 

30-132 

June  -       -  - 

52° 

55° 

30-1 49 

30-098 

July  -       -  - 

57° 

57° 

29-958 

30-067 

August 

59°  ' 

57° 

30-109 

30-023 

September  - 

61° 

62° 

30-085 

30-108 

October 

66° 

63° 

30-109 

"29-963 

November  - 

70° 

68° 

29-953 

30-107 

December  - 

71° 

72° 

29-927 

29-995 

Br. 
F.  Rennie. 


The  data  contained  in  this  return  were  procured  by 
me  from  the  Royal  Engineer  Meteorological  tables 
kept  at  Fremantle  by  Captain  Wray,  R.E. 

836.  Is  anything  known  of  the  internal  heat,  and 
does  it  agree  with  the  observations  made  in  other 
countries  ? — I  am  not  aware  that  any  observations 
have  been  made  relative  to  internal  heat,  in  fact  I 
should  say  that  the  colony  is  not  yet  sufficiently  de- 
veloped to  have  afforded  scope  for  research  on  the 
subject. 

837.  {Dr.  Farr.)  Nor  the  temperature  of  the 
rivers  ? — No. 

838.  (  Chairman.)  What  are  the  elevations  of  the 
ground  ? — The  town  of  Fremantle,  the  chief  port  of 
the  colony  is  situated  at  the  level  of  the  sea,  on  the 
southern  side  of  the  entrance  to  the  Swan  river,  in 
latitude  32°,  longitude  116°  ;  there  are  elevations, 
however,  in  its  immediate  rear,  on  the  slope  of  which 
public  buildings  have  been  erected.  The  other  coast 
settlements,  namely,  Champion  bay,  Bunbury,  Vasse, 
and  King  George's  Sound  are  situated  also  at  the  sea 
levels,  with  high  lands  in  their  vicinity. 

839.  There  arc  altitudes,  I  suppose,  further  in- 
land?— Yes,  there  are  various  ranges  of  hills  scattered 
over  the  interior  of  the  colony,  some  of  them  of  consi- 
derable extent,  and  very  striking  appearance  ;  more 
especially  Moresby's  Flat  Top  Range,  six  miles  inland 
from  Champion  Bay.  A  portion  of  this  range  in  the 
distance  resembles  a  series  of  gigantic  fortifications, 
presentiug  well  defined  bastions  with  their  connecting 
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Dr.  curtains.  The  appearance  of  the  flat-topped  hills  is 
D.  F.  Rennie,   very  peculiar,  some  of  their  summits  being  denned  by 

  lines  which,    at   a  distance,  seem  mathematically 

9  Dec.  1859.  straight  ;  little  or  no  timber  grows  on  them,  and  in 
~~~~ their  immediate  neighbourhood  copper  and  lead  mines 
of  great  promise  abound.  A  chain  of  thickly  wooded 
hills,  called  the  Darling  Range,  runs  from  about  forty 
miles  to  the  north  of  Fremantle,  to  within  a  few 
miles  of  Cape  Leuwin,  170  miles  to  the  south  of  it. 
This  range  is  situated  inland  about  26  miles,  and 
separates  the  agricultural  districts  of  York  and 
Toodyay  from  the  original  Swan  river  settlements. 

840.  Which  are  the  more  healthy  parts  of  the 
colony  ? —  The  whole  colony  is  healthy  ;  endemic 
disease  is  unknown,  and  epidemic  influences  are  rare 
in  the  extreme  ;  I  have  only  seen  one  during  my 
residence  in  the  colony,  and  that  was  a  very  slight 
influenza  epidemic,  which  occurred  in  April  1858, 
just  as  the  hot  season  was  terminating,  and  which 
evidently  arose  from  some  atmospheric  cause  con- 
nected with  an  absence  of  the  rains  which  usually  set 
in  at  that  period  of  the  year.  The  young  were  those 
chiefly  attacked,  and  its  effect  passed  off  in  about 
three  days,  the  symptoms  being  of  the  mildest  cha- 
racter. I  may  also  mention  as  an  illustration  of  the 
general  salubrity  of  the  climate,  that  small  pox,  scarlet 
fever,  measles,  &c,  are  as  yet  unknown  in  Western 
Australia,  and  I  may  add  that  the  same  almost  applies 
to  acute  pulmonary  affections,  their  occurrence  being 
rare  in  the  extreme. 

841.  What  is  the  nature  of  the  soil  ? — The  cha- 
racter of  the  Western  Australian  soil  varies  consider- 
ably in  different  portions  of  the  colony,  but  as  a 
general  rule  it  may  be  said  to  be  very  sandy,  though 
abundance  of  light  loams,  red  and  black  clays  exist 
from  one  extreme  of  the  colony  to  the  other,  but 
generally,  with  one  or  two  exceptions,  occurring  in 
rather  circumscribed  patches,  with  the  light  sandy 
soil  intervening  ;  which  for  the  most  part  is  thickly 
covered  with  large-sized  timber  ;  the  Western  Austra- 
lian forests,  as  a  general  rule,  growing  in  those  soils, 
which  the  bulk  of  the  colonists  are,  by  some  over- 
sight, in  the  habit  of  looking  on,  as  altogether  sterile, 
because  they  will  not  unaided  by  manure,  grow  cereal 
and  other  non-indigenous  crops. 

842.  What  is  the  general  aspect  of  the  colony  ?  Is 
it  much  cultivated  ? — The  colony  is  not  much  cul- 
tivated, and  its  general  aspect  is  that  of  a  very 
primitive  settlement,  presenting  vast  extents  of  forest 
land,  covered  with  mahogany  and  gum  trees  of  con- 
siderable size.  Two  hundred  miles,  however,  to  the 
north  of  Swan  River,  a  fine  open  pastoral  and  agri- 
cultural country  exists,  where  but  little  timber  grows. 
It  is  now  the  most  advancing  portion  of  the  colony, 
and  was  discovered  many  years  ago  by  Sir  George 
Grey,  whose  accurate  account  of  its  topography  and 
general  capabilities  for  colonization  was  turned  to  no 
practical  purpose  by  the  settlers  until  1852,  when  a 
cattle  company  was  formed,  who  leased  extensive 
tracks  of  it  for  grazing  ground.  Since  then  a  steady 
tide  of  emigration  has  set  in  towards  it  from  the 
southern  districts  of  Western  Australia.  It  is  in  this 
portion  of  the  colony  that  the  rich  copper  and  lead 
mines  have  been  lately  found.  By  the  last  census 
returns  which  have  been  published  in  Western  Aus- 
tralia, namely,  those  for  the  year  1854,  12,000  acres 
only  were  under  cultivation  ;  of  which  5,969  were 
wheat,  1,585  barley,  364  oats,  and  2,422  hay  and 
green  crops,  the  remainder  consisting  of  rye,  maize, 
beans,  peas,  potatoes,  vineyards  and  gardens.  Since 
these  statistics  were  prepared,  there  has  been  an 
annual  extension  of  cultivation,  though  not  to  such 
an  extent  as  in  any  way  to  have  altered  the  ex- 
ceedingly primitive  appearance  of  the  colony  ;  with 
a  few  exceptions,  the  cultivation  consisting  of  isolated 
patches,  with  vast  tracks  of  forest  and  other  uncul- 
tivated land  intervening. 

843.  Will  it  ever  become  much  cultivated  ? — That 
will  altogether  depend  upon  population. 

844.  And  upon  the  soil  ? — Though  the  general 
character  of  the  soil  is  very  sandy  and  densely  tim- 


bered, there  is  no  scarcity  of  fine  open  land,  fertile 
plains  .and  valleys  ;  some  of  which,  such  as  the 
Greenough  Flats  at  Champion  Bay,  are  now  begin- 
ning to  attract  a  good  deal  of  attention  in  the  colony. 
They  are  situated  about  220  miles  to  the  north  of 
Fremantle.  I  visited  them  in  October  1857,  with 
his  Excellency  Governor  Kennedy  ;  they  are  of  great 
extent,  and  if  only  very  partially  cultivated  might 
grow  wheat  and  other  cereal  crops  for  the  whole 
colony.  The  soil  consists  of  a  light  loam,  of  great 
depth,  covered  with  rich  natural  pasturage  ;  the  ex- 
treme richness  of  the  soil  here  and  there,  displaying 
its  exuberance  in  the  form  of  dense  thickets,  which, 
however,  are  readily  cleared  away,  and  the  presence 
of  which  is  always  looked  upon  as  an  indication  of 
rich  land,  by  the  practical  agriculturalist.  I  may 
also  state  that  soil  in  Western  Australia  which,  to  the 
eye,  looks  utterly  sterile,  and  as  far  as  appearances  go, 
cannot  be  distinguished  from  ordinary  sea  sand,  can 
with  a  little  stable  manure,  be  rendered  very  pro- 
ductive. While  population  is  an  essential  to  the 
development  of  agriculture  in  Western  Australia,  an 
other  essential  (on  which  an  increase  of  population 
may  be  said  to  be  contingent)  is  the  continuance  of  a 
large  Government  expenditure  in  the  colony,  similar 
to  what  has  been  the  case  since  June  1850,  when  the 
few  remaining  colonists  were  rescued  from  total  ruin, 
and  the  colony  from  complete  prostration,  by  its  being 
converted  into  a  penal  settlement.  Without  the  con- 
tinuance of  some  such  aid,  notwithstanding  its  vast 
natural  resources,  I  am  satisfied,  from  what  I  have 
observed  during  my  residence  there,  that  the  progress 
of  the  colony  will  be  once  more  rapidly  downward. 

845.  Are  there  any  parts  that  have  been  noted  as 
j>articulaiiy  salubrious  ? — Fremantle,  the  station  I 
am  most  familiar  with,  is  exceedingly  healthy,  but  it 
would  be  difficult  to  particularize  one  part  of  the 
colony  as  being  more  healthy  than  the  other.  The 
colony  generally,  from  Champion  Bay  to  King  George's 
Sound,  is  very  healthy  ;  upwards  of  500  miles  inter- 
vening between  them. 

846.  What  is  the  position  of  the  mountains  and 
hills  as  to  the  inhabited  parts  ?  Do  they  come  down 
close  upon  them  ? — At  Fremantle  a  range  of  low 
lime  stone  hills,  are  in  the  immediate  vicinity  of  the 
town  ;  on  their  slope,  the  new  convict  establishment 
and  other  public  buildings  have  been  erected.  Perth, 
the  capital  of  the  colony,  situated  on  the  northern 
bank  of  the  Swan  River,  about  fourteen  miles  from 
Fremantle,  stands  at  the  base  of  an  eminence  of 
moderate  height,  known  as  Mount  Eliza.  The  Dar- 
ling range  is  entered  about  15  miles  from  Perth,  and 
two  lines  of  very  irregular  road  traverse  it,  the  one 
going  in  a  due  easterly  direction  to  York,  the  other, 
in  a  north-easterly  direction  to  Toodyay  ;  their 
lengths  respectively  averaging  about  45  miles.  Both 
York  and  Toodyay  are  important  agricultural  dis- 
tricts, where  cultivation  is  principally  carried  on  in 
valleys  at  the  foot  of  hills  branching  off  the  Darling 
Range. 

847.  Is  the  climate  much  influenced  by  the  neigh- 
bourhood of  the  sea  ? — I  think  it  cannot  fail  to  be  so  ; 
the  whole  of  the  inhabited  portions  of  the  colony 
being  within  the  influence  of  the  sea  breeze,  which 
sets  in  as  a  general  rule  every  afternoon.  It  is  dis- 
tinctly perceptible  at  York,  70  miles  inland  from 
Fremantle. 

848.  Are  there  any  parts  which  are  unhealthy  ? — 
I  am  not  aware  of  any  inhabited  portion  of  Western 
Australia  which  can  be  said  to  be  unhealthy.  Near 
Perth  there  is  a  suburb  called  Mount  Eliza,  where 
the  houses  are  built  immediately  above  some  swampy 
ground  on  the  bank  of  the  Swan  River,  and  I  have; 
often  been  surprised,  considering  the  injudicious  loca- 
lity chosen  for  residences,  that  the  inhabitants  did 
not  suffer  severely  from  malarious  disease.  I  knoAV 
no  portion  of  the  colony  that  I  should  be  justified  in 
saying  is  unhealthy. 

849.  Cultivation  has  not  hitherto  been  carried  to 
an  extent  to  affect  the  healthiness  of  the  country  in 
anyway? — It  has  not,  and  there  is  no  prospector 
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possibility  of  its  being  so  during  the  existence  of 
the  present  generation,  owing  to  the  peculiar,  and, 
to  a  certain  extent,  unfortunate  way  in  which  the 
earlier  attempts  were  made  to  develope  the  colony, 
namely,  by  forming  a  number  of  isolated  settle- 
ments separated  from  each  other,  in  many  instances 
by  a  hundred  miles  and  more,  in  place  of  radiating 
from  one  common  centre.  To  this  cause  (which  the 
"  large  grant  system  "  may  be  said  to  a  certain  extent 
to  hare  rendered  necessary)  may,  in  my  humble  opi- 
nion, be  attributed  much  of  the  backward,  and  at 
best,  slow  progress  which  has  characterized  Western 
Australian  colonization.  Had  the  colony  been  founded 
on  the  "  eighty  acre  section  "  principle,  my  belief  is, 
that  the  disasters  which  characterized  its  early  history 
might  have  been,  to  a  certain  extent,  obviated. 

850.  What  are  the  prevalent  winds  ?  —  North- 
westerly and  south-easterly.  The  westerly  winds 
are  the  most  prevalent  ;  they  blow  right  in  from  the 
Indian  Ocean. 

851.  In  what  part  of  the  year  ? — Generally  most 
marked  from  May  until  the  commencement  of  October. 

852.  Those  are  the  hot  winds  ?  —  No,  they  are 
cold  ;  that  is  the  cold  season.  The  hot  winds  are 
easterly  breezes  during  summer. 

853.  How  comes  it  that  a  north  wind  is  a  cold  wind 
in  Australia  ? — Such  is  the  fact  in  Western  Australia. 

854.  (Sir  R.  Martin.)  You  stated  that  it  blew  off 
the  ocean? — Yes;  it  is  a  sea  breeze,  and  the  principal 
gales  are  from  the  same  direction. 

855.  (Chairman.)  There  is  a  rainy  season,  I  sup- 
pose ? — The  cold  season  is  the  rainy  season. 

856.  How  long  does  it  last  ? — Not  long.  It  ge- 
nerally commences  about  the  end  of  April,  when  light 
showers  set  in  and  continue  during  May,  at  rather 
distant  intervals.  The  heavy  rains  do  not  set  in  as 
a  general  rule  before  June,  and  they  usually  termi- 
nate about  the  end  of  July  or  commencement  of 
August. 

857.  Do  you  know  the  amount  of  the  rain-fall 
during  that  time  ? — Yes. 

858.  Could  you  supply  it  ? — This  table  is  taken 
from  some  meteorological  data,  furnished  by  me  in 
an  annual  report  some  years  ago.*    The  quantity  of 

*  Extract  from  Meteorological  Observations  taken  at  Fremantle 
during  the  years  1853  and  1854. 
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4 

February 

150-052 

29-818 
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83-0 
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3-50 

1-38 

1-14 

5 

March  - 

30-188 

29-99) 

29-777 

HO "  5 

71-3 

65-0 

4-50 

1-29 

•45 

3 

April  - 

30*385 

30-075 

29 '593 

69-2 

62-2 

54-0 

6-25 

1-97 

3-38 

9 

May 

30-409 

30 "176 

29-SSO 

67-0 

59-6 

51-0 

5-57 

1-40 

4'15 

4 

June  - 

30-456 

30-149 

29-477 

68-5 

52-9 

47-5 
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1-71 

4-57 

11 

July     -  - 

30-242 

29-958 

29 '768 

03-3 

57-1 

49-0 

700 
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11-30 

22 

August  - 
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30-343 

30-109 
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59-2 
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3-49 

15 

30-374 

30-085 
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4-38 

10 

October 

30-251 

30-109 

29-943 
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■05 

1 

November  - 

30-178 

29-953 
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3-50 
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4 
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30-152 

29-927 

29-687 
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1854. 


J  anuary 

30-142 

29-984 

29-776 

94-5 

76-3 

67-5 

5-00 

2-34 

February 

30-192 

29-915 

29-848 
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1 
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30-339 
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8 
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30-341 
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63-0 
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30-067 
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3-92 
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23 
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30-4(18 

30-023 
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57-2 
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20 

September  - 

30-318 

30-108 
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67-5 

62-0 
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5-00 

•99 

2-62 

9 

October 

30-320 
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29-447 

73-0 

63-8 

56-0 

11-00 

3-18 

3-85 

11 

November  - 

30-205 

30-107 

29-713 
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4-50 
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1 
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30-222 
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4-75 
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3 

From  these  tables  it  will  be  seen  that  there  is  very  little  varia- 
tion in  the  temperature  of  Fremantle. 


rain  which  falls  is  not  very  great ;  as  it  is  very  un- 
usual for  it  to  rain  continuously  for  any  length  of 
time,  there  usually  being  frequent  intervals  of  fine 
weather. 

859.  Does  it  produce  great  humidity? — As  a  gene- 
ral rule  it  does  not ;  owing  to  its  percolating  very 
rapidly  through  the  sand. 

860.  It  is  a  self-draining  soil  ? — Yes,  the  sandy 
soils  are  usually  self-draining  ;  accumulations  of 
water,  however,  temporarily  form  during  the  rainy 
season  on  the  stiff  clay  soils.  There  is  uo  humidity  at 
Fremantle,  owing  to  the  loose  sandy  soil. 

861.  What  rivers  traverse  the   country? — Swan 
river  is  the  only  one  of  any  extent. 

862.  Is  that  a  large  body  of  water  ? — For  fourteen 
miles,  namely,  from  Fremantle  to  Perth,  it  is  a  con- 
siderable body  of  water,  at  one  part  (Melville  water) 
being  about  three  miles  broad.  As  far  as  Perth,  how- 
ever, its  general  characters  are  more  those  of  an 
estuary  than  a  river.  The  entrance  to  it  at  Fre- 
mantle is  narrow,  and  remarkably  well  defined  by 
two  prominent  headlands,  known  as  Arthur's  and 
Rouse's  Heads.  A  few  miles  above  Perth,  Swan 
river  degenerates  into  an  insignificant  stream  and  be- 
comes lost  in  the  Darling  range. 

863.  Does  it  ever  overflow? — I  believe  it  did  once 
or  twice  in  the  earlier  days  of  the  colony,  but  it  has 
not  done  so  for  a  considerable  number  of  years. 

864.  What  are  the  productions  of  the  country  ? 
are  provisions  plentiful  ? — The  natural  productions  of 
Western  Australia,  which  have  as  yet  become  articles 
of  export,  are,  mahogany,  sandal  wood,  bark,  kanga- 
roo skins,  gums,  copper  ore  and  lead.  The  ma- 
hogany is  a  very  superior  wood,  and  vast  forests  of 
it  are  scattered  over  the  colony  ;  chiefly,  however, 
between  the  Swan  river  and  the  country  to  the  west 
of  King  George's  Sound.  It  is  impervious  to  the  sea- 
worm  and  the  white  ant,  properties  which  render  it 
very  valuable  for  public  works  ;  a  considerable  trade 
in  it  is  now  going  on  with  India,  where  it  has  been 
found  to  be  well  adapted  for  sleepers  and  other  rail- 
way works.  Of  the  productions  which  have  been  in- 
troduced by  colonization,  the  only  exports  as  yet  are 
wool  and  horses  ;  a  small  trade  in  the  latter  having 
been  carried  on  for  some  years  back  with  Singapore, 
and  latterly  with  India,  two  large  shipments  having 
lately  been  supplied  to  Her  Majesty's  Government  for 
cavalry  purposes.  The  wool  trade  as  yet  is  very 
small,  one  vessel  of  600  tons  being  sufficient  to  take 
to  England  the  whole  of  the  annual  yield,  with  the 
exception  of  a  small  quantity  that  goes  from  King 
George's  Sound.  For  colonial  consumption  the  fol- 
lowing are  the  chief  articles  raised,  wheat,  barley, 
oats,  Indian  corn,  hay,  potatoes,  and  vegetables  of 
every  variety,  grapes,  peaches,  nectarines,  lemons, 
oranges,  loquots,  bananas,  melons,  pumpkins,  apples, 
pears,  almonds,  olives,  pomegranates,  mulberries, 
raisins,  figs,  &c.  The  fruits  are  remarkably  plentiful 
and  very  cheap.  The  grapes  are  not  to  be  surpassed 
in  any  portion  of  the  world,  the  vine  grows  with 
astonishing  luxuriance,  and  Western  Australia  might 
be  made  the  vineyard  of  the  world  ;  the  very  worst 
soil  that  can  be  found  in  the  colony  being  that  best 
adapted  for  the  growth  of  the  vine,  which,  however, 
grows  with  a  wonderful  degree  of  fertility  in  almost 
any  soil  in  Western  Australia,  provided  the  vines  are 
judiciously  planted  in  reference  to  certain  winds. 
Provisions  generally  are  plentiful,  and  are  becoming 
more  so  every  year. 

865.  And  cheap? — Yes,  by  contract ;  they  are  very 
moderate  in  price. 

866.  Is  cattle  plentiful  ? — Yes. 

867.  And  vegetables?  —  Very  plentiful,  and  of 
superior  quality. 

868.  What  should  you  say  are  the  physical  effects 
of  the  climate  in  Western  Australia  ? — Exhilarating 
and  invigorating  in  the  extreme.  It  is  almost  impos- 
sible by  any  description  I  can  give  to  do  justice  to  the 
Western  Australian  atmosphere  ;  to  be  appreciated,  it 
must  be  experienced  :  many  and  many  a  morning  on 
leaving  my  house  to  commence  my  daily  duties,  have 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr.  I  been  struck  with  the  wonderful  elasticity  of  body 
B.  F.  Rennie.   and  mind,  which  the  cloudless  sky  and  refreshing 

  atmosphere  seemed  to  develope.  My  impressions  in 

9  Dec.  1859.  thig  reSpect  are  by  no  means  singular,  they  are  those 
'  of  residents  there  generally.  I  have  been  assured 
by  old  settlers,  that  at  a  time  when  the  affairs  of 
the  colony  presented  the  gloomiest  aspect,  and  every- 
thing connected  with  it  was  calculated  to  depress, 
still  their  minds  refused  to  yield  to  the  pressure 
from  without,  and  their  spirits  kept  up  in  a  manner 
so  remarkable  that  they  could  account  for  it  only  by 
referring  it  to  the  clear  and  exhilarating  atmosphere 
at  the  place  in  which  it  was  at  that  time,  in  a  financial 
point  of  view,  their  misfortune  to  be  residing. 

869.  You  spoke  of  the  rainy  season,  you  have  a 
hot  season  too  ? — Yes,  from  about  Christmas  to  the 
end  of  February,  as  a  general  rule,  the  weather  is 
rather  warm,  more  especially  during  land  breezes, 
which,  however-,  are  not  frequent,  and  when  they  do 
occur  their  duration  is  not  long. 

870.  During  that  time  is  the  health  of  Europeans 
affected  by  the  heat  ? — I  cannot  say  that  I  ever  ob- 
served the  ordinary  population  (including  the  troops) 
in  any  way  seriously  affected  by  it,  though  I  have 
known  the  convicts  suffer  a  good  deal  from  sickness 
during  the  summer,  but  which  sickness  I  never  at- 
tributed to  the  hot  weather,  but  to  the  conditions 
under  which  the  men  were  living  during  the  hot 
weather;  every  elementary  principle  of  hygiene  being 
overlooked  in  their  management.  They  were  much 
over-fed,  in  addition  to  Avhich  they  were  located  at 
night  in  double  tiers  of  hammocks  in  crowded  associ- 
ation wards,  with  urine  and  manure  tubs  placed  in 
their  centre  at  intervals  of  about  25  feet  from  each 
other,  and  shut  up  with  them  the  whole  night  ;  the 
amount  of  cubic  feet  of  air  also  was  very  deficient, 
amounting  only  to  280  feet  per  man.  When  I  first 
became  connected  with  the  convict  service  in  the 
early  part  of  1853,  the  convicts  who  performed  or- 
dinary prison  work,  such  as  tailoring,  shoemakiug, 
and  the  lightest  forms  of  out-door  labour,  received 
the  following  ration  daily  : — Fresh  meat  18oz.,  bread 
27oz.,  potatoes  16oz.,  soup,  thickened  with  oatmeal 
or  rice  one  pint,  tea  two  pints  (one  morning  and 
evening)  containing  oz.  tea,  and  1-^oz.  sugar,  with 
one  extra  ounce  of  sugar  in  lieu  of  2  oz.  of  sweet  milk 
(which  formed  a  portion  of  the  ration,  and  Avas  not 
procurable  at  that  time),  one  drachm  pepper,  ±  oz. 
salt,  £  oz.  tobacco,  and  of  an  ounce  of  tea  to  be  in- 
fused and  used  as  a  beverage  during  the  day,  Avhile 
work  was  going  on..  The  diet,  as  I  have  now  detailed 
it,  constituted  the  ordinary  prison  ration,  but  in  addition 
to  the  articles  therein  contained,  the  convicts  who  had 
labour  to  perform  calling  for  a  greater  amount  of 
muscular  exertion,  such  as  sawyers  and  blacksmiths, 
and  the  men  who  attended  them  as  labourers,  received 
an  extra  issue  of  8  oz.  meat,  and  6  oz.  bread,  making 
their  daily  allowances  respectively  26  oz.  of  the  for- 
mer and  33  oz.  of  the  latter  ;  the  number  of  men  re- 
ceiving this  latter  ration  amounted  to  about  15  per 
cent,  of  the  prison  population.  Not  very  long  after 
entering  on  the  duties  of  surgeon  to  the  convict  esta- 
blishment, the  extraordinary  prevalence  of  diseases  of 
the  digestive  organs  (chiefly  cutaneous  eruptions,  oph- 
thalmia and  dysentery,  for  the  most  part  occurring  by 
the  process  known  in  medicine  as  metastasis ;  that  is  a 
disease  suddenly  disappearing  in  one  portion  of  the 
body,  and  immediately  reappearing  in  another)  re- 
vealed to  me  the  mischievous  effects  which  the  large 
ration  was  producing  amongst  the  prisoners  generally. 
I  accordingly  drew  up  a  lengthy  report  on  the  subject 
and  urged  that  a  considerable  reduction  should  be 
made  in  it  as  a  primary  sanitary  measure.  My  views, 
however,  Avere  strongly  opposed  by  the  convict  offi- 
cials, on  the  grounds  chiefly  that  diet,  in  excess  of 
what  might  be  actually  physically  necessary  was 
essential  to  discipline.  Not  being  able  myself  to 
recognize  this  application  of  diet  I  persevered  in  my 
remonstrances,  and  succeeded  in  drawing  the  serious 
attention  of  his  Excellency  Governor  Fitzgerald  to 
the  question,  who  ordered  a  medical  board,  consisting 


of  staff-surgeon  Dr.  Galbraith,  Mr.  Ferguson  the  co- 
lonial surgeon,  and  Dr.  Jones  of  the  99th  regiment, 
to  inquire  into  the  correctness  of  my  allegations  re- 
specting the  diet.  This  board,  after  careful  personal 
investigation,  decided  that  the  diet  Avas  much  in 
excess,  and  recommended  that  it  should  be  reduced  to 
14  oz.  meat,  22  oz.  bread,  12  oz.  potatoes,  with  a  pint 
of  soup  tAvice  weekly  in  place  of  daily,  as  formerly  ; 
the  tea,  sugar,  and  other  items  remaining  the  same, 
with  the  exception  that  the  extra  tea  for  a  day  be- 
verage, and  the  ounce  of  sugar  in  lieu  of  milk  were 
abolished.  Governor  Fitzgerald  directed  the  re- 
commendation of  the  Board  to  be  immediately  carried 
out,  and  the  result  Avas,  that  an  improvement,  far  ex- 
ceeding my  most  sanguine  expectations,  became  per- 
ceptible on  the  general  sanitary  condition  of  the  con- 
victs in  a  very  short  time  afterwards.  This  change  in 
the  dietary  (which  involved  a  reduction  of  upAvards  of 
20  oz.  of  solid  and  fluid  aliment  daily)  occurred  in 
May  1855,  just  as  the  cold  season  was  setting  in,  and 
the  improvement  in  the  health  of  the  prisoners  shoAved 
that  the  new  ration  was  well  adajited  for  the  winter 
temperature  ;  because,  Avhile  the  former  diet  Avas  in 
operation  the  convicts  suffered  as  much  from  disease 
during  the  Avinter  as  during  the  summer  months.  On 
the  return  of  the  hot  season,  however,  the  follow- 
ing year,  they  again  began  to  suffer  from  diseases 
originating  in  disordered  digestion,  though  by  no 
means  to  such  an  extent  as  in  former  years,  nor  of 
anything  like  the  same  severity.  This  sickness, 
coincident  with  the  setting  in  of  the  hot  Aveather, 
was  so  clearly  attributable  to  the  conditions  under 
which  the  prisoners  Avere  living  being  unsuited  to  the 
increased  temperature,  that  I  again  urged  on  the  con- 
vict authorities  the  necessity  for  an  extension  of  the 
sanitary  movement  Avhich  had  been  commenced  so  suc- 
cessfully the  previous  year,  as  the  only  effectual  mode 
of  removing  the  morbific  influences  to  Avhich  the 
convicts  were  undoubtedly  exposed.  I  therefore 
placed  my  views  on  record  in  a  report  dated  31st  July 
1856,  in  which  I  pointed  out  that  the  means  of  doing  so 
were  very  simple,  consisting  of  the  following  reasonable 
propositions  : — 1st,  reducing  the  number  of  men  sleep- 
ing in  association  to  one-half,  coeval  with  the  setting 
in  of  the  hot  Aveather  ;  2nd,  abolishing  the  system  of 
double  tiers  of  hammocks,  at  least  during  the  hot 
weather  ;  3rd,  removing  urine  tubs  and  means  of 
defecation  from  the  wards  during  the  night  ;  4th, 
reducing  the  number  of  lights  burning  in  the  asso- 
ciation Avards  to  the  smallest  possible  number  ;  5th, 
modifying  the  diet  so  as  to  meet  the  change  of  season, 
by  reducing  the  quantity  of  animal  food  and  of  fer- 
mented bread  ;  6th,  introducing  compulsory  ablution 
of  the  Avhole  person  ;  7th,  abolishing  sea  bathing, 
unless  an  issue  of  marine  soap  could  be  made  to  the 
men  ;  8th,  issuing  bran  bread  or  biscuit,  in  place  of 
the  ordinary  ration  bread,  as  a  preventive  of  the  con- 
stipation, which  prevailed  extensively  amongst  the 
prisoners,  and  formed  the  basis  of  many  of  the  ail- 
ments they  suffered  from  ;  9th,  abolishing  the  issue 
of  a  quarter  of  an  ounce  of  tobacco,  Avhich  constituted 
a  part  of  the  daily  ration.  These  recommendations 
were  opposed  by  the  superintendent  of  the  convict 
establishment,  on  a  variety  of  disciplinary  grounds  ; 
but  Captain  Wray,  avIio  had  temporarily  assumed  the 
duties  of  comptroller-general  of  convicts  a  short  time 
previously,  ordered  the  greater  portion  of  them  to  be 
carried  out,  and  the  result  Avhich  folloAved  Avas  most 
satisfactory  ;  the  general  health  of  the  prisoners  im- 
proving in  a  very  remarkable  manner.  I  have 
entered  into  these  details  with  the  view  of  affording  a 
practical  illustration  of  the  necessity  which  exists  in 
supervising  bodies  of  men,  for  carefully  distinguishing 
between  diseases  originating  actually  in  climate,  and 
those  which  originate  in  habits  and  conditions  of  life 
unsuited  for  particular  conditions  of  climate;  inclining, 
as  I  do,  very  much  to  the  belief,  that  a  very  large  pro- 
portion of  those  ailments  which  are  familiar  to  us  under 
the  name  of  "diseases  of  tropical  climates"  are  in  reality 
the  diseases  resulting  from  habits  and  circumstances 
of  life  generally  unsuited  for  tropical  climates,  the 
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relation  which  food  (including  alcoholic  stimulants) 
bears  to  temperature  being  seriously  overlooked  in  the 
dieting  of  bodies  of  men  in  the  public  service,  con- 
stituting a  branch  of  hygienic  science  that  has  not 
yet,  in  my  humble  opinion,  received  that  attention 
which  its  importance  merits. 

871.  1  suppose  you  never  have  a  season  so  cold  as 
to  affect  the  health  ? — No,  certainly  not. 

872.  What  are  the  principal  diseases  of  the  coun- 
try ?  It  is  difficult  to  mention  any  disease  that  can 

be  said  to  be  peculiarly  prevalent  in  Western  Australia, 
though,  as  I  have  already  stated,  the  convicts  suffered 
at  one  time  extremely  from  ophthalmia,  cutaneous 
eruptions,  and  dysentery,  but  which  could  not  in  any 
way  be  identified  with  the  climate,  as  the  other  sec- 
tions of  the  community  were  altogether  free  from 
them.  I  attributed  them,  in  the  first  instance,  partly 
to  general  excess  of  food,  partly  to  a  large  issue  of 
rice  which  was  at  one  time  given  the  convicts  in  lieu 
of  fresh  vegetables  ;  further  experience  satisfied  me 
that  there  were  other  morbific  agents  at  work,  and 
which  morbific  influences  I  found  to  be  overcrowding, 
defective  ventilation,  and  the  use  of  tobacco. 

873.  Yet  the  use  of  tobacco  is  prevalent  in  all  hot 
climates,  is  it  not  ? — Yes,  it  is,  but  at  the  same  time  I 
am  fully  satisfied  that  at  any  rate  for  the  European 
and  more  especially  the  Anglo-Saxon  (whose  habits 
generally  are  so  unsuited  for  the  tropics  and  other 
warm  latitudes),  it  is  very  injurious,  and  that  opinion 
is  not  one  based  upon  any  theoretical  objection  to  the 
practice  of  smoking,  but  upon  observation  on  a  tole- 
rably extended  scale  ;  an  opinion,  in  fact,  which 
professional  experience  has  forced  upon  me. 

874.  Do  Europeans  attain  to  a  great- age? — Yes, 
they  do  ;  in  illustration,  I  may  mention  a  lady  now 
residing  at  Fremantie  who  was  73,  when  she  came 
to  the  colony  25  years  ago.  When  I  left  Fremantie 
in  September  last  she  was  in  the  full  possession  of 
her  mental  and  physical  powers.  There  is  also  a 
gentleman  now  living  in  Perth,  considerably  over  90, 
remarkable  not  only  for  his  bodily  activity,  but  for 
the  acute  powers  of  his  mind,  as  indicated  by  the 
ingenious  mechanical  inventions  with  which  he  is 
constantly  occupied.  Though  these  two  illustrations 
are  possibly  rather  extreme  cases,  still  Europeans,  as 
a  general  rule,  do  live  and  retain  their  mental  and  phy- 
sical capacities  to  a  very  considerable  age  in  Western 
Australia.  I  may  here  mention  a  not  uninteresting 
fact  which  has  been  long  observed  in  the  colony, 
namely,  that  females  who  have  come  out  from  Eng- 
land, several  years  after  they  have  ceased  child- 
bearing,  very  frequently  re-commence  it  after  but  a 
short  residence  in  Western  Australia.  Several  illus- 
trations of  this  have  occurred  during  my  residence  in 
the  colony,  the  intervals  between  the  pregnancies 
varying  from  nine  to  fifteen  years. 

875.  How  does  the  climate  affect  the  children  born 
in  the  colony  ? — It  cannot  be  said  to  affect  them  in- 
juriously. They  enjoy  a  remarkable  immunity  from 
the  infantile  diseases  which  are  so  fatal  elsewhere. 
The  Registrar-General  of  the  colony,  in  his  report 
accompanying  the,  last  census  returns,  drew  attention 
to  the  fact  that  one-fourth  of  the  population  of  Wes- 
tern Australia  consisted  of  children,  as  a  proof  of  the 
comparative  exemption  which  the  colony  enjoyed 
from  infantile  disease  of  a  serious  nature.  The  only 
peculiarity  I  have  observed  is,  that  the  children  have 
a  tendency  to  lose  their  teeth  early. 

876.  Their  first  teeth  ? — Both  their  first  and  second, 
but  more  especially  the  second.  People  born  in  the 
colony,  as  a  general  rule,  have  not  good  teeth,  though 
there  are  many  exceptional  cases. 

877.  How  do  you  account  for  that  ? — From  the 
fact  that  they  are  from  their  birth  brought  up  with  ji 
strict  adherence  to  English  customs  in  the  matter  of 
diet,  clothing,  &c,  in  a  climate  where  nature  demands, 
to  a  certain  extent,  a  modification  of  them.  As  a 
general  rule,  I  have  observed  the  infants  as  carefully 
clothed  and  fed  in  the  height  of  the  Australian  sum- 
mer as  if  they  were  being  reared  at  the  North  Pole  : 


many  is  the  occasion  I  can  call  to  recollection  when  Dr. 

I  have  been  summoned,  during  the  hot  season,  to  see    D.  F.  Rennie. 

a  child  reported  to  be  dangerously  ill,  where  I  have   

found  the  mother  sitting  with  it  in  a  room  (frequently  9  Dec-  1859' 
close  to  a  fire),  with  the  air  carefully  excluded — the 
little  sufferer  with  the  flushed  face,  burning  skin, 
hurried  respiration,  and  other  indications  of  fever, 
and  where  I  have  stood  by,  and  seen  these  symptoms 
gradually  disappear,  by  no  other  treatment  than 
opening  the  window  and  the  door,  and  making  the 
mother  denude  the  child  of  the  rolls  of  flannel  in 
which  it  was  tightly  enveloped,  substituting  in  lieu 
thereof  a  loose  single  garment.  The  premature  decay 
of  their  teeth  I  believe  to  arise  from  injudicious  diet- 
ing in  childhood  disordering,  in  some  obscure  way, 
the  digestive  organs,  and  developing  certain  secre- 
tions, which  act  injuriously  on  the  teeth — either  con- 
stitutionally, through  the  blood,  or  mechanically,  by 
salivary  excretion;  probably  by  a  combination  of  both 
causes. 

878.  Are  they  over-fed  ? — Yes,  that  is  the  opinion 
I  have  formed  from  what  I  have  observed  in  the 
colony,  more  especially  in  reference  to  the  quantity  of 
animal  food  which  is  given  to  them. 

879.  Does  that  apply  also  to  children  not  born  in 
the  colony,  but  who  arrive  there  ? — It  will  depend  a 
good  deal  on  their  age  at  the  time  of  their  arrival  ; 
should  they  be  infants,  it  will  apply  to  them  as  much 
as  to  children  born  in  the  colony;  but  it  will  be  less 
and  less  applicable  to  them  in  proportion  to  their  age 
on  coming  to  the  colony. 

880.  What  are  the  habits  of  the  European  residents, 
do  they  live  entirely  according  to  the  English  system  ? 
— Entirely,  and  to  a  certain  extent  in  excess  of  what 
I  should  call  the  ordinary  English  system. 

881.  Can  they  do  so  without  suffering  ? — Without 
apparently  doing  so.  The  per-centage  of  deaths  in 
the  whole  colony  by  the  last  census  returns  was  only 
0-55  per  cent.,  or  5^  in  the  1,000.  Frequently,  on 
taking  into  consideration  the  habits  of  many  of  the 
people,  I  have  been  astonished  at  the  apparent  im- 
munity from  disease  they  enjoyed,  and  could  only 
account  for  it  from  the  fact,  that  they  were  living  in 
a  primitive  atmosphere,  and  in  a  settlement  free  from 
any  of  the  ordinary  external  exciting  causes  of 
disease  ;  also,  that  their  occupations  were  active,  and 
their  circumstances  of  life  such  as  to  a  certain  ex- 
tent counteract  the  injurious  tendencies  of  their 
special  habits.* 


*  In  August  1855,  when  I  was  surgeon  of  the  Convict  Establish- 
ment at  Fremantie,  I  recommended  a  further  reduction  to  be  made 
in  the  diet  of  the  prisoners  during  the  summer  months,  on  the 
grounds  that  if  22  ozs.  of  bread  and  14  ozs.  of  fresh  meat  were 
sufficient  in  winter,  they  were  too  much  in  summer;  also  that  the 
amount  of  animal  food  not  only  exceeded  by  2  ozs.  that  allowed  in 
any  of  the  English  prisons,  but  was  also  supplied  to  the  convicts  in 
a  climate  where  the  chemical  demands  of  the  system  for  animal 
food  were  considerably  less  than  iu  the  colder  climate  of  England. 
My  views,  however,  in  this  respect  were  not  adopted  by  staff  sur- 
geon Dr.  Galbraith,  who  was  then  acting  as  Principal  Medical 
Officer  of  the  Convict  Service,  and  who  based  his  grounds  of 
dissent  chiefly  on  the  fact  I  have  mentioned  in  my  reply  to 
Question  880,  namely,  that  the  settlers  in  Western  Australia,  to  a 
certain  extent,  live  in  excess  of  the  ordinary  English  system,  w  ith- 
out apparently  seriously  injuring  their  healths.  In  some  obser- 
vations which  Dr.  Galbraith  wrote  on  the  subject,  dated  12th 
November  1855,  he  stated: — "  Too  much  importance  seems  to  me 
"  to  be  attributed  by  Dr.  Rennie  to  the  difference  of  climate. 
"  During  a  great  part  of  the  summer  months  in  this  part  of 
"  Western  Australia,  the  climate  is  peculiarly  temperate,  and, 
"  except  during  the  extreme  heats,  which  are  of  comparatively 
"  infrequent  occurrence,  and  do  not  continue  for  more  than  three 
"  or  four  days  together,  whatever  animal  chemistry  may  say,  our 
"  own  sensations  inform  us  that  we  both  look  for  and  enjoy  sub- 
"  stantial  meals  scarcely  less  than  during  the  colder  season,  when, 
"  to  say  the  least,  we  experience  no  inconvenience  from  living 
"  exactly  as  in  the  colder  climate  of  England.  In  hot  climates 
"  smaller  quantities  of  food  are  required  to  supply  the  combustion 
"  of  the  tissues ;  but  at  the  same  time,  it  must  be  borne  in  mind 
"  that  the  natives  of  those  climates  almost  invariably  make  use  of 
"  a  vegetable  diet  remarkable  for  its  bulk.  Among  the  many  ad- 
"  vantages  held  out  as  inducements  to  the  emigrant  to  Australia, 
"  no  one  has  ventured  to  promise  him  a  climate  where  he  will 
"  require  less  food  than  in  his  native  land;  and  certainly,  when  he 
"  does  settle  here,  he  is  in  the  habit  of  using  a  diet  which  at  home 
"  would  be  considered  almost  extravagant,  both  in  quantity  and 
"  quality.  Yet  this  is  not  found  to  have  any  detrimental  effect  on 
"  his  health,  for  the  general  salubrity  of  the  Australian  colonies 
"  has  long  been  acknowledged."  Dr.  Galbraith,  when  he  expressed 
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882.  Have  you  any  accurate  information  as  to  the 
mortality  of  the  different  races,  especially  the  natives, 
as  compared  with  Europeans  ? — The  numbers  of  the 
native  population  are  stated  to  be  rapidly  decreasing, 
and  it  is  difficult  to  account  for  it,  as  there  are  no 
causes  of  mortality  that  have  been  introduced  amongst 
them  by  the  white  man.  This  decrease  is  attributed 
by  some  to  syphilitic  causes  ;  by  others,  to  inter- 
course between  the  native  women  and  white  men, 
interfering  with  the  fecundity  of  the  former.  I  have 
carefully  inquired  into  both  of  these  alleged  causes  of 
decrease,  and  have  been  unable  to  find  that  any 
grounds  whatever  exist  for  believing  them  to  be 
correct.  The  cause  to  which  I  am  inclined  to  attri- 
bute it  is,  simply,  that  the  aborigines  have  now  the 
means  of  gaining  a  livelihood  much  more  easily  than 
they  had  before  the  arrival  of  European  settlers. 
Formerly  the  hunting  of  the  kangaroo  was  a  difficult 
and  elaborate  process,  a  great  deal  of  physical  exer- 
tion being  entailed  on  them  before  they  could  procure 
animal  food  in  any  quantity  ;  but  now  they  have 
adopted  the  European  method  of  running  the  kan- 
garoos down  with  dogs,  and  can  catch  as  many  as 
they  require  with  little  or  no  trouble  ;  in  fact,  they 
are  not  now  called  on  to  exert  themselves  as  nature 
intended,  and  to  the  complete  change  which  has 
taken  place  in  their  original  habits,  I  attribute  the 
physical  deterioration  they  are  now  undergoing. 

883.  (Sir  R.  Martin.)  They  have  formed  habits  of 
repletion  in  exchange  for  habits  of  previous  abste- 
miousness ? — That  is  exactly  the  opinion  I  have 
formed. 

884.  (Chairman.)  Then  they  will  ultimately  dis- 
appear ?  —  Such  has  been  the  case  in  Tasmania, 
where  only  seven  of  the  aborigines  are  now  re- 
maining. The  native  also,  is  no  doubt  gradually  dis- 
appearing in  the  other  Australian  colonies.  The  abo- 
rigines of  Western  Australia,  however,  are  so 
numerous  that  though  their  numbers  may  annually 
decrease,  they  cannot  become  extinct  for  a  very  con- 
siderable period,  unless  some  hitherto  unknown  causes 
of  mortality  are  introduced  among  them. 

885.  Do  they  copy  bad  habits  from  the  Euro- 
peans ? — They  are  very  prone  to  do  so,  especially 
tobacco  smoking  and  the  use  of  spirits.  The  smoking 
of  tobacco  in  pipes  is  now  universally  adopted  by  the 
natives  (female  as  well  as  male)  of  the  settled  por- 
tions of  Western  Australia,  and  is  adopted  by  the 
children  even  of  tender  years;  the  first  request  which 
the  native  makes  of  the  traveller  in  the  bush  is  for  to- 
bacco, and  to  the  extraordinary  hold  which  the  habit 
has  taken  of  them  may  also,  possibly,  to  a  certain  ex- 
tent, be  attributed  the  gradual  decrease  which  their 
numbers  are  undergoing,  more  especially  those  tribes 
whose  run  is  in  the  vicinity  of  the  larger  settlements. 

886.  Have  you  seen  soldiers  quartered  in  Western 
Australia  ? — Yes,  I  had  charge  of  a  company  of  royal 
engineers  and  a  force  of  enrolled  pensioners  for  six 
and  a  half  years  at  Fremantle  ;  in  addition  to  which, 
for  nearly  two  years  of  the  time  I  had  the  general 
medical  charge  of  the  troops  in  the  colony,  including 
a  company  of  the  12th  Foot  stationed  at  Perth. 

887.  What  was  their  state  of  health,  generally 
speaking  ? — As  a  general  rule  very  satisfactory,  but 
particularly  so  at  Fremantle,  as  a  proof  of  which  I 
may  mention,  that  from  the  3rd  October  1858,  to  the 
12th  August  1859  (when  I  ceased  doing  regimental 
duty  there),  I  had  not  found  it  necessary  to  admit  a 
single  man  into  hospital,  and  which  is  the  more  re- 
markable when  it  is  taken  into  consideration  that 
upwards  of  100  of  the  men  constituting  the  garrison  of 
Fremantle  are  old  pensioners  who  have  all  been  dis- 


this  opinion,  had  been  14  years  resident  in  Australia  and  New 
Zealand,  seven  years  of  the  time  having  been  stationed  at  Swan 
River.  As  I  have  already  stated,  I  believe  the  injurious  effects  of 
the  feats  of  dietetic  excess  here  recorded  to  be  in  a  great  measure 
modified,  and  in  many  instances  altogether  averted,  by  the  extra- 
ordinary purity  of  the  atmosphere,  the  influence  of  the  sea  breeze, 
and  the  active  operations  which  the  emigrants  are  enabled  to  follow 
during  the  hottest  weather  in  Australia;  the  sun  there  being  alto- 
gether free  from  those  debilitating  effects  which  usually  charac- 
terize great  solar  heat  elsewhere. 


charged  from  the  service  for  chronic  disease  and 
physical  disabilities  more  or  less  severe.  Any  sick- 
ness, or  indications  of  ill  health,  I  have  seen  amongst 
the  troops  at  Fremantle,  have  resulted  from  special 
causes,  altogether  unconnected  with  climate. 

888.  What  were  their  rates  of  mortality  per  thou- 
sand ? — They  were  very  low,  I  cannot  give  the  pre- 
cise rates  at  present,  but,  if  necessary,  I  can  procure 
them.  I  may  mention,  however,  that  the  20th  Com- 
pany of  Royal  engineers  have  in  eight  years  lost  only 
four  men,  five  have  actually  been  buried  in  the  co- 
lony, but  the  fifth  cannot  in  any  way  be  connected 
with  Western  Australia  ;  as  the  soldier  was  one  of 
a  detachment  of  27  men  sent  out  as  a  guard  in  the 
"  Nile  "  convict  ship  in  the  latter  part  of  1857.  He  ar- 
rived at  Fremantle  in  January  following,  and  was  then 
in  a  very  advanced  stage  of  chest  disease,  under  which, 
from  his  history,  he  must  have  been  labouring  at  the 
time  of  embarkation.  I  also  ascertained  from  him,  not 
long  before  his  death,  that  he  had  been  discharged 
from  the  Life  Guards  for  debility,  six  months  prior  to 
his  re-enlisting  in  the  Royal  Engineers,  a  fact  tending 
to  show  the  very  dubious  sources  from  which  recruits 
occasionally  are  taken,  and  also  the  little  reliance 
which  can  be  placed  on  their  statements  as  to  their 
antecedents. 

889.  Do  you  know  anything  of  the  seamen  ? — Yes, 
I  have  had  a  good  deal  of  experience  as  regards  the 
capabilities  of  the  climate  of  Fremantle  for  restoring 
constitutions  that  have  become  impaired  in  the  course 
of  seafaring  lives  ;  Fremantle  being  a  very  common 
place  of  resort  for  American  whalers  who  generally 
land  their  invalids  there,  and  as  they  were  always 
placed  under  my  professional  care  by  the  consular 
agent  for  America,  I  had  ample  opportunities  of  ob- 
serving the  effects  of  the  climate  upon  them,  and 
never  failed  to  observe  that  they  derived  great  benefit 
from  it. 

890.  Have  you  ever  contemplated  the  possibility  of 
a  sanitarium  being  formed  for  Indian  troops  in  Wes- 
tern Australia  ? — Yes,  I  have.  About  a  year  ago, 
perceiving  that  attention  was  being  drawn  to  the 
subject  in  the  English  press,  I  addressed  a  letter  to 
the  Director  General  of  the  Army  Medical  Department 
on  the  matter,  placing  detailed  information  before 
him,  and  pointing  out  the  general  capabilities  of 
Fremantle  for  an  Indian  sanitarium  ;  and  which 
letter  the  Director  General  has  authorized  my  re- 
ferring to  for  the  information  of  the  Commission. 

891.  Is  there  any  other  point  upon  which  you  wish 
to  be  asked  any  question  ? — I  should  like  to  mention, 
that  there  is  every  convenience  at  Fremantle  for  its 
immediate  conversion  into  a  sanitarium  ;  a  very  fine 
and  extensive  range  of  buildings,  capable  easily  of 
accommodating  upwards  of  1,000  invalids,  being  now 
in  course  of  completion  there  as  a  convict  establish- 
ment. That  the  erection  of  this  building  at  Fre- 
mantle is  an  error,  I  think  every  candid  person 
having  any  practical  acquaintance  with  the  colony 
will  readily  admit  ;  as  the  fact  is  now  self-evident,  that 
the  general  body  of  the  convicts  are  not  required  at 
Fremantle,  but  are  wanted  in  detached  parties  in  the 
country  districts,  making  roads, .  bridges,  &c,  and 
improving  generally  the  means  of  transit  between  the 
agricultural  and  pastoral  settlements  and  mineral 
districts  in  the  interior,  and  the  seaports ;  the  roads 
throughout  the  colony  at  the  present  time  being  in 
a  very  primitive  state,  consisting  for  the  most  part  of 
mere  cleared  tracks  through  the  bush,  which  are  of 
little  or  no  use  as  means  of  land  conveyance  for  the 
purposes  of  commerce.  I  perhaps  can  give  no  better 
illustration  of  the  defective  state  of  the  roads  at  the 
present  time  than  by  stating,  that  while  the  English 
mail  arrives  in  Western  Australia  in  42  days  from 
London  by  the  overland  route,  seven  days,  or  one- 
sixth  of  the  whole  passage  from  England  is  occupied  in 
transmitting  it  from  King  George's  Sound  to  Perth,  a 
distance  of  only  250  miles.  As  the  plans  of  this  large 
establishment  at  Fremantle  were  prepared,  and  its 
construction  carried  out  under  the  supposition  that 
transportation  would  be  carried  on  to  Western  Aus- 
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tralia  on  a  much  more  extensive  scale  than  has  been 
found  practicable,  the  building  consequently  is  now 
onlv  partially  occupied,  and  in  all  probability  will  be- 
come less  so  every  year.  Under  these  circumstances 
I  venture  to  suggest  its  being  converted  into  a  sani- 
tarium, should  it  be  determined  to  form  one  in 
Western  Australia.  It  is  beautifully  situated  on  a 
slope,  half  a  mile  from  the  sea,  which  it  faces,  and  is 
well  ventilated  by  the  sea  breeze.  Thousands  of  acres 
of  open  and  forest  land  are  available  for  exercise  and 
pleasure  grounds  in  its  immediate  rear  It  stands  on 
a  rocky  basis,  and  is  abundantly  supplied  with  water 
of  remarkable  purity  ;  in  fact  it  possesses  every 
natural  and  artificial  advantage,  rendering  it  exceed- 
ingly well  suited  for  the  purpose  I  have  proposed.  It 
contains  a  fine  chapel  and  hospital,  an  extensive  and 
elaborate  cooking  range,  a  large  establishment  of 
offices,  including  a  lithographic  and  printing  press. 
There  is  also  a  carpenter's  and  blacksmith's  shop 
within  the  walls,  both  of  which  might  be  made  very 
useful  adjuncts  to  an  invalid  establishment.  I  may 
also  add  that  there  are  six  private  residences  attached 
to  it,  and  a  large  vegetable  garden.  Prior  to  ventur- 
ing to  suggest  this  application  of  the  building,  I 
consulted  Captain  Wray  of  the  Royal  Engineers, 
who  was  employed  for  six  years  at  Fremantle 
superintending  its  construction,  and  he  is  of  opinion 
that  it  might  be  converted  into  a  sanitarium  with 
very  little  trouble  and  expense.  Captain  Wray  is 
now  employed  in  the  office  of  the  Inspector-General 
of  Fortifications.  This  application  of  the  building 
need  in  no  way  interfere  with  the  present  convict  sys- 
tem at  Fremantle,  as  the  buildings  are  still  available 
where  the  penal  establishment,  as  it  now  exists,  was 
carried  out  from  June  1850  to  June  1855.  For  the 
reasons  I  have  already  given,  Fremantle  will  become 
a  mere  place  for  the  reception  of  convicts  on  arrival 
from  England,  prior  to  their  being  transferred  into  the 
interior  ;  also  a  place  for  the  returning  of  convicts  to, 
who  have  misconducted  themselves  on  ticket  of  leave, 
and  who  then  become  what  are  called  reconvicted  pri- 
soners. Supposing  the  present  establishment  was 
converted  into  a  sanitarium,  these  men  might  be 
located  in  the  former  prison,  or  in  hulks  moored  in 
the  south  bay,  or  even  inside  the  Swan  river,  pro- 
vided they  were  of  a  size  admitting  of  being  floated 
across  the  bar  at  its  mouth.  About  two  hundred  is 
the  general  average  of  the  reconvicted  prisoners  at 
Fremantle  ;  the  number  of  convicts  arriving  from 
England  average  about  260  twice  a  year  ;  they  are 
kept  now  but  a  short  time  at  Fremantle,  being 
speedily  sent  into  the  interior,  especially,  at  present, 
to  Perth,  where  a  number  of  them  are  now  employed 
building  a  new  Government  House  and  improving 
generally  the  streets  of  the  town.  The  former  prison 
can  be  easily  made  to  accommodate  400  or  500  men, 
with  a  due  regard  to  health.  I  have  frequently  seen 
upwards  of  700  in  it  ;  but,  from  over-crowding,  their 
health  suffered. 

892.  What  is  the  duration  of  the  average  voyage 
to  Western  Australia,  say  from  Calcutta  ? — The  pas- 
sage could  be  made  at  all  seasons  from  Calcutta  to 
Fremantle  with  an  ordinary  fast  steamer,  say  a  ten 
knot  boat,  at  an  average  of  20  to  24  days. 

893.  And  in  sailing  vessels? — That  will  depend  upon 
the  season  of  the  year.  By  a  smart  sailing  vessel 
leaving  Calcutta  from  the  15th  of  October  up  to  the 
end  of  March,  the  passage  will  occupy  from  34  to  40 
days  ;  from  the  latter  date  to  the  former  45  to  50  days. 
The  most  favourable  months  for  leaving  Calcutta  to 
make  a  rapid  passage  will  be  the  latter  end  of  Novem- 
ber, the  whole  of  December,  January,  and  February. 
The  best  period  for  invalids  arriving  in  Western 
Australia  from  India  will  be  about  March,  when  they 
will  land  in  a  fine  genial  temperature  not  too  warm, 
and  becoming  gradually  cooler  for  the  six  ensuing 
months. 

894.  (Sir  R.  Martin.)  It  has  been  stated  that  a 
powerful  steamer  would  do  it  in  14  days? — It  might  be 
done  in  that  time,  provided  vessels  were  employed 
similar  to  those  the  Peninsular  and  Oriental  Company 


run  between  Alexandria  and  Marseilles,  which  average  Dr. 

12  and  13  knots.  D-  F-  Rennie. 

895.  (Chairman.)  Will  you  forward  a  separate  d^~i~859 
paper  to  the  Commissioners,  giving  your  opinion  upon  '  ' 

the  effect  of  the  use  of  spirits  in  hot  climates,  and  the 
best  mode  of  preventing  their  ill  effects  ? — I  will 
do  so. 


ADDENDA. 


No.  1. 

Extracts  from  a  Letter,  dated  Fremantle,  January 
12,  1859,  addressed  to  the  Director-General 
of  the  Army  Medical  Department  by  Staff- 
Surgeon  D.  F.  Rennie,  M.D.,  then  Principal 
Medical  Officer  in  Western  Australia. 

"  The  question  of  a  sanitarium  in  this  colony  for  the 
Indian  Army  has  been  discussed  for  some  time  back,  and 
considerable  hopes  entertained  by  the  colonists  that  one 
will  be  ultimately  formed.  I  ahould  have  addressed  the 
late  Director-General  on  the  subject  myself,  had  I  thought 
it  probable  that  the  Government  would  adopt  any  of  the 
various  propositions  which  were  from  time  to  time  appear- 
ing in  the  public  journals ;  or  in  fact  form  a  sanitarium  at 
all,  elsewhere  than  in  the  hill  regions  of  India. 

"  As  the  subject,  however,  now  seems  to  be  attracting  a 
good  deal  of  attention,  I  have  thought  it  as  well  to  submit 
to  you  a  few  observations  having  general  reference  to  the 
question. 

"  The  climate  of  Fremantle,  in  common  with  that  of 
Western  Australia  generally,  is  certainly  one  of  the  finest  in 
the  world ;  there  is  a  total  absence  of  endemic  disease,  and 
anything  resembling  epidemic  influences  are  rare  in  the 
extreme. 

"  A  glance  at  the  returns  of  sick  I  have  forwarded  you  of 
late,  will  show  the  remarkable  immunity  which  the  troops 
enjoy  from  disease  ;  notwithstanding  that  the  larger  propor- 
tion of  them  are  enrolled  pensioners,  who  have  been  dis- 
charged from  the  service  for  physical  disabilities  and  chronic 
disease  more  or  less  severe. 

"  The  requisite  supplies  for  an  invalid  establishment  can 
be  procured  at  Fremantle  by  contract  at  very  moderate 
prices,  that  is,  as  far  as  the  actual  necessaries  of  life  are 
concerned ;  but  articles  coming  under  the  head  of  medical 
comforts,  as  a  measure  of  economy,  would  require  to  be 
imported  from  the  Government  stores  in  England. 

"  Fruit,  including  fine  grapes,  peaches,  and  figs,  are  both 
plentiful  and  cheap ;  the  former  averaging  about  2d.  per 
pound, 

"  Vegetables  of  all  kinds  are  moderate  in  price  (by  con- 
tract), of  excellent  quality,  and  very  plentiful;  full  infor- 
mation, however,  with  reference  to  the  contract  prices  of 
all  such  necessaries  as  flour,  fresh  meat,  tea,  sugar,  and 
potatoes,  will  be  found  at  the  Treasury  amongst  the  docu- 
ments having  reference  to  the  convict  service.  I  may, 
however,  remark,  that  the  contract  prices  for  the  convict 
supplies  are  at  present,  flour,  2\d.  per  lb. ;  meat,  4%d.  per 
lb. ;  potatoes,  \\d.  per  lb. ;  tea,  Is.  10rf.  per  lb. ;  and  sugar, 
3$d.  per  lb. 

"  It  has  been  stated  in  the  public  press  that  advantage 
might  be  taken  of  the  establishment  of  a  sanitarium  at 
Fremantle,  to  dispense  with  the  services  of  the  troops  of 
the  line  detached  from  Sidney ;  and  it  might  have  been 
added,  also,  of  those  of  the  enrolled  pensioners  stationed  at 
Fremantle,  and  of  the  numerous  small  detachments  of  the 
same  force  doing,  for  the  most  part,  merely  nominal  mili- 
tary duty  in  the  country  districts ;  who,  while  they  are  on 
what  is  called  the  "  duty  force,"  receive  from  2s.  to  2s.  6d. 
per  diem,  in  addition  to  their  pensions,  the  former  being 
the  fixed  rate  of  pay,  the  latter  extra  pay  for  good  conduct. 
This  force  amounts  to  about  200  men,  and  the  majority  of 
them  receive  the  2s.  6d.,  while  those  doing  duty  at  Fremantle 
receive,  in  addition,  rations,  fuel,  and  light,  and,  for  the 
most  part,  are  found  in  quarters. 

"This  force  is  kept  up  by  the  arrival  of  fresh  pensioners 
sent  as  guards  in  the  convict  ships.  They  generally  come 
out  in  detachments  about  thirty  strong,  on  the  arrival  of 
which,  the  like  number  is  discharged  from  the  "  duty  force," 
when  they  fall  into  the  labourer  class,  and  receive  no  govern- 
ment pay  beyond  their  pensions.  On  their  being  discharged 
from  the  "  duty  force,"  they  very  frequently  procure  transfers 
to  the  more  attractive  Australian  settlements. 

"  The  garrison  duties  of  Fremantle  might,  in  my  opinion, 
be  easily  performed  by  invalids,  as  well  as  might  the  other 
military  duties  in  other  parts  of  the  colony.    The  establish- 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


2?r.  ment  of  an  Invalid  Battalion  recruited  from  the  sick  of  the 

D.  F.  Itennie.    Indian  army  in  Western  Australia,  I  have  no  doubt  would 

  enable  the  services  of  all  the  other  troops  to  be  dispensed 

9  Dec.  18f>9.  with,  and  thus  the  cost  of  the  sanitarium  be  materially 
 reduced. 

"  The  climate  of  Western  Australia  is  vastly  superior  to 
that  of  any  of  the  other  Australian  Colonies  including;  Tas- 
mania, and  my  sole  object  in  troubling  you  with  these 
remarks  is  to  place  you  in  possession  of  reliable  information, 
should  the  question  of  an  Australian  or  Tasmanian  sanita- 
rium for  the  invalids  of  the  Indian  army  become  officially 
discussed  in  England. 

"  The  barracks  at  Fremantle,  at  present  occupied  by  the 
pensioners  with  their  wives  and  families,  can  afford  ample 
accommodation  for  about  500  invalid  soldiers.  They  are 
admirably  situated  on  a  rising  piece  of  ground  facing  the 
sea,  and  about  a  quarter  of  a  mile  distant  from  it.  They 
are  also  well  ventilated  by  the  sea  breeze  constantly  blowing 
through  them. 

"  The  period  of  the  year  best  adapted  for  the  arrival  in 
Western  Australia  of  invalids  from  India,  will  be  from 
about  the  middle  of  April  to  the  latter  end  of  June ;  through 
which,  as  a  general  rule,  they  will  be  able  to  enjoy  six 
months  uninterrupted  cool  weather,  and  if  sufficiently 
recovered,  return  to  India  as  the  cool  season  is  setting  in 
there. 

"  Without  interfering  with  the  present  barrack  ac- 
commodation of  the  married  pensioners,  or  any  of  the  other 
military  arrangements,  buildings  well  adapted  for  a  tem- 
porary sanitarium,  situated  close  to  the  sea  beach  can  be 
hired  at  a  moderate  rental  in  Fremantle,  and  made  capable 
of  accommodating  500  invalids,  should  an  experiment  be 
deemed  worth  trying. 

"  With  the  services  of  a  company  of  Royal  Engineers  and 
a  large  amount  of  convict  labour  on  the  spot,  the  necessary 
arrangements  could  very  speedily  be  made."* 

D.  F.  R. 


No.  2. 

Remarks  on  Diet,  Alcohol,  &c.  in  Warm  Climates. 

In  attempting  to  express  an  opinion  respecting  the  pro- 
bable effects  of  alcohol  on  European  soldiers  in  warm 
climates,  it  is  difficult  for  me  to  do  so  in  a  connected 
manner,  without  entering  into  some  preliminary  details  in 
reference  to  the  chemico-physiological  relations  existing 
between  man  and  the  external  influences  to  which  he  is 
chiefly  exposed, —  namely,  the  air  he  breathes,  and  the  food 
he  daily  consumes. 

That  diet  should  be  in  proportion  to  temperature,  the 
results  of  all  modern  research  tend  to  prove — science,  how- 
ever, has  only  elaborated  the  details,  as  the  fact  is  sufficiently 
apparent  without  the  aid  of  chemistry,  if  we  compare  the 
food  used  by  the  natives  of  warm  climates  with  that  re- 
quired by  those  of  cold  ones — the  difference  between  them 
being  as  marked  as  it  is  in  their  clothing;  rice  and  calico 
representing  the  types  of  the  one  extreme,  while  fat  and  fur 
represent  those  of  the  other. 

The  adaptation  of  clothing  to  temperature,  our  instincts 
in  the  most  cases  lead  us  readily  to  recognize  the  necessity 
for — but  we  are  not  equally  ready  to  believe  that  the  same 
applies  to  food,  nevertheless,  such  is  the  fact ;  its  quantity 
being  regulated  by  the  number  of  our  respirations,  by  the 
temperature  of  the  air  we  are  at  the  time  breathing,  and  by 
the  amount  of  heat  given  off  to  the  surrounding  medium : 
our  clothing  to  a  certain  extent  acting  as  an  equivalent  for 
food ;  from  its  lessening  the  oxidation  of  the  system, — in 
the  words  of  Liebeg  : — "  No  isolated  fact  apparently  op- 
"  posed  to  this  statement  can  affect  the  truth  of  this 
"  natural  law,  without  temporary  or  permanent  injury  to 
"  to  health ;  the  Neapolitan  cannot  take  more  carbon  and 
"  hydrogen  in  the  form  of  food  than  he  expires  as  carbonic 
"  acid  and  water ;  and  the  Esquimaux  cannot  expire  more 
"  carbon  and  hydrogen  than  he  takes  into  the  system  as 
"  food,  unless  in  a  state  of  disease  or  starvation ;"  and 
thus  it  is,  that  we  find  the  Laplander  feeding  on  blubber, 


*  In  the  event  of  a  sanitarium  being  formed  for  the  sick  of  the 
Indian  Armv  in  Western  Australia,  one  of  its  first  results  will  be, 
that  the  services  of  the  company  of  the  12th  foot  detached  from 
head-quarters  at  Sidney  will  cease  to  be  necessary,  as  well  as  will 
those  of  a  large  "  duty  force  "  of  enrolled  pensioners,  also  very 
probably  the  company  of  Royal  Engineers,  and  as  accommodation 
which  would  thus  be  vacated,  would  become  available  for  the 
purposes  of  the  Sanitarium;  more  especially  for  such  invalids  as 
might  be  accompanied  by  their  wives  and  families,  I  have  prepared 
some  details  with  reference  to  the  general  character  of  the  accom- 
modation, which  I  can  furnish,  should  they  be  required. 


and  such  other  highly  carbonized  food,  while  the  Italian  lives 
chiefly  on  maccaroni,  which  nourishes  without  over-heating 
him.  According  to  Liebeg  the  food  prepared  by  nature  for 
the  inhabitants  of  southern  climes,  does  not  contain  more 
than  12  per  cent,  of  carbon,  while  the  blubber  and  train  oil, 
which  constitute  the  food  of  the  inhabitants  of  polar  regions, 
contains  60  to  80  per  cent,  of  that  element. 

Oxygen,  in  the  form  of  atmospheric  air,  is  the  essential 
element  of  life — remove  every  particle  of  food  from  the 
system  and  the  vital  functions,  nevertheless,  will  continue 
uninterrupted  for  a  certain  length  of  time,  the  duration  of 
which  will  be  materially  influenced  by  the  supply  of  water — 
thus,  man  will  exist  for  a  certain  time  on  air  alone,  and  for 
a  longer  period  on  air  and  water  combined — but  give  him 
any  amount  of  food  and  deprive  him  of  air,  and  life  will 
be  extinguished  with  a  rapidity  proportionate  to  the  extent 
he  is  removed  from  its  influence. 

Organic  life,  therefore,  essentially  depends  on  the  che- 
mical combination  of  the  oxygen  of  the  atmosphere  with 
the  tissues  of  the  organism,  which  would  be  thus  consumed 
in  a  certain  time,  provided  materials  were  not  introduced 
into  it,  capable  of  repairing  the  structures  removed  from 
the  blood  by  the  action  of  the  atmosphere  through  pulmo- 
nary and  cutaneous  respiration,  as  well  as  other  excretory 
sources.  This  is  done  by  the  introduction  of  elements  in 
chemical  composition  resembling  that  of  the  organism — 
these  elements,  in  the  form  of  food,  undergo  a  series  of 
chemical  changes,  and  ultimately  become  converted  into 
blood ;  which  is  thus  the  vehicle  through  which  the  system 
hands  itself  over  to  the  atmosphere,  and  at  the  same' time, 
the  vehicle  through  which  the  elements  of  nutrition  are 
introduced  and  circulated  for  its  renovation.  The  true  use 
of  food  therefore  is  to  counteract  the  oxidising  power  of 
the  atmosphere — the  more  oxygen  which  enters  the  system 
the  more  food  will  be  required — the  less  oxygen,  the  less 
food  consequently  will  be  necessary ;  and  as  equal  volumes 
of  air  in  different  latitudes  contain  very  unequal  amounts; 
of  oxygen  :  the  quantity  becoming  less  as  temperature  in- 
creases, it  is  not  difficult  to  perceive  why  different  dietaries 
are  required  in  the  tropics  and  in  the  arctic  regions. 

Certain  scales  of  diet  have  been  determined  on  for 
bodies  of  men  under  different  circumstances  of  life — that 
calculated  by  the  eminent  physiologist,  Dr.  Carpenter,  as 
being  sufficient  for  a  labouring  man  exposed  to  the  ordi- 
nary vicissitudes  of  an  English  climate,  allowing  from,  30 
to  35  ounces  of  animal  and  vegetable  food — though,  adds 
Dr.  Carpenter, — "  A  healthy  condition  may  be  kept  up  on 
"  scarcely  more  than  half  this  allowance,  if  the  muscular 
"  powers  are  but  little  exerted,  and  the  surrounding  tem- 
"  perature  be  high." 

The  diet  of  the  English  soldier  serving  at  home  may  be 
represented  as  having  hitherto  consisted  chiefly  of  12  ozs. 
of  meat,  20  ozs.  of  bread,  and  16  ozs.  of  vegetables,  which 
makes  48  ozs.  of  animal  and  vegetable  food,  and  allowing 
a  loss  of  8  ozs.  for  bone,  cooking,  and  waste,  brings  it  down 
pretty  close  on  the  physiological  estimate  of  Dr.  Carpenter. 
That  this  diet,  as  a  general  rule,  is  quite  sufficient,  I  think 
admits  of  little  doubt — at  any  rate,  the  mass  of  recruits 
vastly  improve  in  appearance  on  it,  and  from  the  number  of 
them  that  come  into  hospital  after  but  a  short  course  of  it, 
labouring  under  disordered  digestion,  there  is  reason  to 
believe,  that  it  is  a  considerably  larger  ration  than  many  of 
them  have  been  accustomed  to  prior  to  their  entering  Her 
Majesty's  service. 

That  the  ration  of  the  soldier  serving  in  England  has 
hitherto  been  sufficient  for  supporting  his  system,  exposed 
as  it  is  to  the  vicissitudes  of  a  cold  and  changeable  climate, 
is  further  established,  from  the  fact  of  the  question  having 
lately  been  made  the  subject  of  investigation,  and  the 
following  general  scale  determined  on,  which  is  now  in 
operation  : — 

1^  lbs.  bread 
fib.  meat 
ioz.  coffee 
i  oz.  tea 
l|ozs.  sugar 
1   oz.  salt 
^Loz.  pepper  _ 

In  addition  to  the  articles  here  detailed,  the  soldier  buys 
at  his  own  expense  about  one  pound  of  vegetables,  and  ex- 
pends also,  as  a  general  rule,  one  penny  on  beer,  and  a  trifle 
on  milk,  which,  with  washing  and  stoppages  for  regimental 
necessaries,  leaves  him  not  more  than  three  halfpence  or 
two-pence  per  diem  for  tobacco  and  pocket  money. 

This  ration,  therefore,  is  deemed  ample  for  the  climate  of 
England,  where  the  average  temperature  of  one  half  of  the 
year  is  37°,  and  the  other  half  63,  the  mean  consequently 
being  50°. 

It  is  necessary,  however,  now  to  follow  the  soldier  to  the 
plains  of  tropical  Hindoostan,  where  he  probably  will  be 
found  panting  under  a  heat  of  87°  or  90°  in  the  shade,  with 


For  this  ration  the  soldier  pays 
S  a  stoppage  of  6d.  per  diem  from  his 
daily  pay  of  Is.  \d. 
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fever  and  dysentery  raging  around,  and  on  looking  to  his 
diet,  the  following  will  be  found  to  be  the  ration  established 
by  law  and  served  out  by  routine  to  all  British  soldiers 
serving  in  India  : — 


1  lb.  bread 
1  lb.  meat 
1  lb.  vegetables 
i-  lb.  rice 
2-§  ozs.  sugar 
ozs.  coffee  or 
foz.  tea 
1  oz.  salt 
3  lbs.  firewood. 


J 


This  ration  is  not  only  issued 
free  to  the  European  soldier  in 
India,  but  he  receives  in  addition 
"a  spirit  ration,"  amounting  to 
about  one  gill  and  a  half  of  rum 
daily. 


A  comparison  of  these  two  diet  scales  and  of  the  tempera- 
ture in  which  they  are  respectively  consumed,  demonstrates 
one  of  two  things,  namely,  either  that  the  soldier  in  India  is 
very  much  over  fed,  not  only  as  respects  the  quantity  but  the 
quality  also  of  his  food  ;  or  else,  that  the  researches  of  modern 
chemistry  as  applied  to  physiology,  conducted  by  such  men 
as  Liebeg,  Dumas,  and  Bousingault  on  the  continent,  and 
Gregory,  Johnston,  and  Playfair  in  England,  are  mere 
visionary  speculations,  and  nature  herself  in  error,  when  she 
indicates  special  articles  of  food  for  special  regions  of  the 
earth. 

We  will  look  to  results,  does  the  large  ration  maintain 
the  health  of  the  European  soldier  in  India?  Most  cer- 
tainly it  does  not ;  a  vast  amount  of  disease  and  mortality 
occurs  in  connexion  with  it.  Hear  what  Colonel  Sykes  says, 
in  his  Vital  Statistics  of  the  Indian  army  : — "  I  never  fol- 
"  lowed  a  farinaceous  or  vegetable  regimen  myself  in  India, 
"  nor  do  I  recommend  it  to  others ;  but  I  ate  moderately 
"  and  drank  little,  and  I  have  a  strong  conviction  that 
"  much  of  European  disease  in  India  is  traceable  to  over 
"  stimulus,  and  that  the  mortality  amongst  the  European 
"  troops  will  not  be  lessened  until  the  European  soldier  is 
"  improved  in  his  habits,  until  he  is  made  to  understand 
"  that  temperance  is  for  the  benefit  of  his  body,  libraries 
"  for  the  benefit  of  his  mind,  and  savings  banks  for  the 
"  benefit  of  his  purse.  The  climate  of  India  is  less  to 
"  blame  than  individuals,  for  in  case  foreigners  find  the 
"  people  in  a  country  healthy,  they  should  to  a  certain  ex- 
"  tent  conform  to  the  habits  of  the  natives  to  be  healthy 
"  also."  In  a  very  instructive  pamphlet  which  has  recently 
appeared  from  the  pen  of  Dr.  Mouat,  of  the  Indian  army, 
Inspector-General  of  Jails  in  Bengal,  entitled  the  "  British 
Soldier  in  India,"  he  with  great  truth  remarks,  in  reference 
to  the  question  of  food,  "  Most  Europeans  in  the  tropics,  in 
"  easy  circumstances,  consume  more  animal  food  and  stimu- 
"  lant  beverages  than  is  good  for  them.  The  soldier  in 
"  particular,  except  in  the  field,  eats  too  much  meat,  drinks 
"  more  of  strong  liquor  than  his  system  can  dispose  of  with 
"  impunity,  and  takes  too  little  exercise  to  ward  off  the 
"  effects  of  his  stimulant  dietary.  The  result  is  that  he 
"  attains  the  condition  of  a  Strasburg  goose,  of  which 
"  disease  and  death  are  the  penalty."* 

The  European  in  tropical  India  breathes  an  atmosphere 
containing  an  amount  of  oxygen  materially  less  than  he  has 
been  accustomed  to  in  his  native  climate,  and  yet  he  takes 
as  a  general  rule,  as  much  food  as  he  was  in  the  habit  of 
doing  there — consequently  a  considerably  larger  quantity  of 
carbon  and  hydrogen  enters  his  system  than  he  can  expire 
as  carbonic  acid  and  water,  and  as  these  chemical  combina- 
tions are  principally  formed  by  the  action  of  the  air  intro- 
duced by  respiration,  it  is  easy  to  understand  how  it  is  that 
in  men  thus  exposed  to  impaired  oxygenization  of  their 
bloods,  arising  from  a  deficiency  of  oxygen  in  the  air  they 
are  breathing,  accumulations  of  carbon  and  hydrogen  must 

*  In  a  report  that  I  addressed  to  the  convict  authorities,  in  Western 
Australia,  dated  10th  January  1857,  in  endeavouring  to  prove  that 
the  system  which  then  was,  and  still  is,  in  force  in  England,  of 
confining  prisoners  for  the  first  12  months  of  their  sentences  in 
warm  cells  in  sedentary  occupations,  and  giving  them  a  very  large 
allowance  of  food,  (considerably  exceeding  that  of  the  soldier  in 
England),  was  and  is  productive  of  several  bad  results,  amongst 
others  of  insidious  organic  diseases,  masked  by  a  fallacious  appear- 
ance of  health,  as  indicated  by  external  fat.  I  stated,  that  "  Pri- 
"  soners  so  confined  were  subjected  to  a  modification  of  the 
"  treatment  which  the  Strasburg  geese  undergo,  prior  to  the  con- 
"  version  of  their  livers  into  the  patede  Join  gras,  namely,  deficient 
"  exercise,  a  high  temperature  and  a  large  allowance  of  food."  I 
also  gave,  at  the  same  time,  several  illustrations  tending  to  show 
how  very  common  fatty  disease  of  internal  organs  was  amongst 
convicts  who  had  undergone  this  mode  of  imprisonment  in  Eng- 
land ;  an  instance  of  which  was  recorded  in  the  "  Times"  news- 
paper a  few  months  afterwards.  A  convict  employed  at  Portsmouth 
having  died  suddenly,  and  as  the  medical  officer  could  assign  no 
cause  for  the  death,  the  coroner  directed  him  to  make  apost  mortem 
examination  of  the  body — when  it  was  found,  ."  that  nearly  the 
"  whole  of  the  internal  organs  were  covered  with  an  enormous 
"  quantity  of  fat,  to  the  extent  in  some  places  of  two  or  three 
"  inches  in  thickness.     This  accumulation  of  fat  was  observed 


take  place — and  which  accumulations  result  either  in  disease 
as  indicated  by  ordinary  symptons,  or  in  an  abnormal  de- 
velopment of  fat;  which,  however,  is  not  necessarily  apparent 
to  the  eye,  too  frequently  taking  the  form  of  fatty  degenera- 
tion of  internal  organs,  especially  the  liver — and  also,  I  believe, 
to  a  material  extent  of  the  lungs,  though  the  latter  organs 
have  not  yet  been  recognized  as  a  common  seat  of  fatty 
deposit,  still  from  a  considerable  number  of  facts  which  have 
come  under  my  notice,  I  am  satisfied  that  they  are  so, — also, 
that  fat  in  the  form  of  a  lardaceous  deposit  is  very  frequently 
diffused  through  the  lungs  and  when  recognized  on  post- 
mortem examination  confounded  with  tubercular  matter. 
Dr.  Mouat,  in  the  pamphlet  already  quoted  from,  states  in 
his  remarks  on  diet :  "  Mr.  Macnamara  in  India,  and  Mr. 
"  Gaunt  in  England,  have  shown  that  the  results  of  the 
"  over-feeding  of  men  and  cattle  are  nearly  identical.  The 
"  excess  of  carbon  is  not  consumed,  and  being  deposited  in 
"  the  form  of  fat  in  the  liver,  kidneys,  heart,  and  muscular 
"  tissues  proves  rapidly  destructive," — and  to  these  admitted 
seats  of  fatty  deposit,  as  results  of  defective  elimination  of 
carbon  and  hydrogen  from  the  system,  I  would  add  the 
lungs,  feeling  satisfied  that  such,  sooner  or  later,  will  be 
recognized  to  be  the  case. 

The  effect,  then,  of  alcohol  on  constitutions  suffering 
from  excess  of  carbon  and  hydrogen,  derived  from  a  super- 
abundance of  food  and  a  deficiency  of  oxygen,  will  be 
simply  that  of  adding  so  much  fuel  to  the  flame;  in  as  much 
as,  alcohol  is  a  concentrated  combination  of  carbon  and 
hydrogen,  for  which  the  oxygen  of  the  air  has  a  greater 
affinity  than  for  the  other  hydro-carbons  of  the  system, 
consequently  it  is  the  first  removed,  and  the  tendency  to 
the  accumulation  of  carbon  and  hydrogen  already  existing 
necessarily  becomes  materially  increased ;  the  results  of  a 
continuance  of  which,  being  the  development  of  disease, 
varying  in  degree  from  external  obesity  to  the  graver  forms 
of  fatty  degeneration  of  internal  organs. 

In  an  annual  report  forwarded  to  the  late  Director- 
General  of  the  Army  Medical  Department,  from  Western 
Australia,  about  three  years  ago,  I  drew  attention  to  an 
impaired  condition  of  the  lungs,  unaccompanied  by  any 
of  the  ordinary  symptoms  of  chest  disease ;  the  existence 
of  which  could  only  be  detected  on  stethescopic  examina- 
tion, and  seemed  to  depend  on  a  species  of  hypertrophy  of 
the  lungs,  resulting  from  excessive  nutrition  and  defective 
excretion,  as  consequences  of  habits  unsuited  for  the  pe- 
culiar circumstances  under  which  those  so  affected  were 
living ;  more  especially  the  use  of  alcohol  in  combination 
with  an  over  ample  allowance  of  food,  and  in  the  report 
alluded  to  I  made  the  following  remarks  in  reference  to 
alcohol  as  a  cause  of  disease,  from  its  favouring  defective 
excretion  :— 

"  Apparent  or  obscure  disease  (the  latter  including  mor- 
bid nutrition  of  internal  organs)  is  an  inevitable  result  of 
defective  excretion,  and,  consequently,  whatever  causes  are 
likely  to  favour  defective  excretion  must  be  viewed  in  the 
light  of  slow  poisons,  the  most  common  of  which  I  believe 
to  be — the  habitual  use  of  diet  in  excess  of  the  systemic  de- 
mand, the  habitual  use  of  alcohol,  and  defective  ventilation, 
under  which  head  I  include  the  habit  of  smoking. 

"  The  use  of  alcohol  is  peculiarly  obstructiv^to  excretion, 
not  from  its  inherent  poisonous  properties,  but  from  the  fact 
of  its  being  taken  as  an  adjunct  to  an  otherwise  ample 
supply  of  food. 

"  Amongst  those  classes  of  society  which  are  sufficiently 
fed  and  clothed  science  affords  very  convincing  proof  of 
the  injurious  effects  of  alcohol. 

"  Our  ordinary  diet  consists  of  two  distinct  kinds  of 
matter,  which  have  been  divided  into  elements  of  respira- 
tion and  plastic  elements  of  nutrition — in  other  words, 
matter  intended  for  the  renovation  of  our  bodies,  resulting 
from  the  daily  waste  to  which  they  are  liable ;  and  matter 
specially  required  for  the  development  of  animal  heat,  pro- 
duced by  the  combustion,  or  rather  oxidation,  partly  of 
effete  matter,  and  partly  of  the  carboniferous  portion  of  our 
food.  Oxygen,  therefore,  is  not  only  essential  to  the  pro- 
duction of  heat,  but  to  the  combustion  and  carrying  off  of 
the  effete  matter  from  the  system.  Alcohol,  however,  has 
so  strong  an  attraction  for  oxygen,  that  it  absorbs  it  in 
large  quantities,  giving  out  a  certain  amount  of  heat,  but 
leaving  the  effete  matter,  which  should  have  been  carried 
away,  remaining  in  the  blood.  This,  according  to  .Dr. 
William  Gregory,  the  distinguished  Professor  of  Chemistry 
in  the  University  of  Edinburgh,  is  the  true  origin  of  gout, 
calculus,  rheumatic,  and  other  secretory  diseases. 

"  The  nervous,  muscular,  and  secretory  organs  undergo 
a  certain  amount  of  waste  every  day,  becoming  partly 
decomposed,  and  the  decomposed  portions  requiring  to  be 
removed  from  the  system,  which  is  done  by  various  methods 
all  requiring  the  presence  and  action  of  oxygen,  which, 
should  it  not  be  supplied  by  respiration,  or  be  diverted  and 
absorbed  by  alcohol,  the  decomposed  matter  must  accumu- 
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&r<  .  late,  and  be  diffused  through  the  blood— and  to  this  defec- 
■•  f>  Rennie.  five  excretion,  resulting  from  a  want  of  oxygen,  whether  as 
a  result  of  a  high  temperature,  an  excess  of  food,  the  use  of 
1  Dec.  1859.  alcohol,  or  defective  ventilation,*  including  the  use  of 
tobacco,  I  believe  is  attributable  the  illustrations  of  morbid 
nutrition  I  have  brought  forward  in  this  report." 

In  these  general  remarks  I  have  endeavoured  as  briefly 
as  possible  to  demonstrate  the  chemico-physiological  objec- 
tions which  exist  to  the  use  of  spirits  by  Europeans  in 
tropical  climates,  more  especially  in  those,  where  other 
aliments  are  taken  in  excess,  and  which  there  is  no  doubt  is 
the  case  with  the  British  soldier  in  India,  who,  while  he 
receives,  without  any  deduction  from  his  pay,  a  larger 
ration  than  he  can  afford  to  buy  when  serving  in  England, 
also  receives,  free,  a  ration  of  spirits,  which  leaves  him  the 
greater  portion  of  his  daily  pay  to  indulge  in  further 
alcoholic  and  dietetic  excesses,  and  thus,  to  repeat  the 
words  of  Dr.  Mouat,  "  speedily  attain  the  condition  of  a 
"  Strasburg  goose,  of  which  disease  and  death  are  the 
"  penalty."  The  soldier  serving  in  India  has  thus,  I 
submit,  undue  facilities  afforded  him  for  ruining  his  con- 
-  stitution  (impaired  as  it  too  frequently  is  prior  to  enlist- 
ment), facilities  the  soldier  at  home  has  not,  because  when 
the  different  items  he  is  compelled  to  pay  for  messing, 
washing,  and  regimental  necessaries  are  deducted  from  his 
daily  pay  of  thirteen  pence,  common  sense  forces  the  conclu- 
sion, that  it  will  be  but  a  very  moderate  amount  of  physical 
deterioration  from  alcoholic  excess,  that  he  will  be  able  to 
develop  on  his  surplus  cash  of  three  halfpence  (or  two- 
pence at  most)  per  diem,  and  which  (as  the  most  of  soldiers 
smoke)  will  be  still  further  reduced  by  what  he  expends  on 
tobacco.  For  these  reasons,  if  intemperance  is  a  cause  of 
disease  amongst  soldiers  at  home,  it  results  not  from  what 
the  soldier  buys  himself,  but  from  what  he  receives  from 
his  friends,  and  as  it  has  always  appeared  to  me  very  im- 
probable that  soldiers  in  the  mass  are  able  to  secure  for 
themselves,  such  a  continuance  of  liberality  on  the  part  of 
their  friends,  as  can  {per  se)  produce  any  very  injurious 
constitutional  effect  in  a  cold  climate  like  England,  I  conse- 
quently have  never  been  inclined  to  attach  much  importance 
to  alcohol  as  a  cause  of  serious  disease  amongst  soldiers  in 
this  country;  its  ill  effects,  where  men  are  otherwise  healthy, 
being  in  my  humble  ojDinion  chiefly  confined  to  individual 
acts  of  intoxication,  coming  (unless  when  carried  to  ex- 
tremes) more  under  military  than  medical  cognizance. 

With  the  soldier  in  India,  however,  I  have  endeavoured 
to  show  that  the  case  is  vastly  different.  There  the  habitual 
use  of  alcohol  must  be  viewed  in  the  light  of  a  slow  poi- 
soning process — and  as  such,  there  can  be  little  doubt,  that 
indulgence  in  spirits,  whether  habitual  or  occasional  (un- 
less when  ordered  medicinally),  should  be  discouraged  as 
much  as  possible  amongst  European  troops  while  serving 
in  tropical  countries. 

This  constitutes  my  reply  to  that  portion  of  the  query  (895) 
which  relates  to  the  physical  effects  of  the  use  of  spirits  in 
hot  climates,  and  I  shall  now  state  the  conclusions  I  have 
formed  in  reference  to  the  other  portion  of  the  query,  namely, 
that  relating  to  the  best  mode  of  preventing  their  ill  effects. 


*  In  the  report,  under  quotation  (dated  31st  March,  1857),  I  drew 
attention  to  the  fact,  that  the  health  of  the  company  of  Royal 
Engineers,  stationed  in  Western  Australia,  was  suffering  from 
defective  ventilation,  and  that  the  barrack  accommodation  was 
altogether  insufficient  for  the  number  that  were  crowded  into  it. 
At  the  same  time  I  urged  on  the  local  authorities  the  necessity  for 
immediately  hiring  extra  barrack  room,  which  recommendation 
was  carried  out,  and  shortly  after  a  fair  allowance  of  cubic  feet  of 
air  was  obtained  for  the  company,  the  indications  of  general  ill- 
health,  which  had  become  very  apparent,  not  only  amongst  the 
men,  but  amongst  the  women  and  children  also,  (the  whole  of  the 
company  at  that  time  consisting  of  married  men,)  rapidly  dis- 
appeared. Practical  illustrations  of  this  nature  are  useful  in 
demonstrating  the  frequency  with  which  defects  in  the  general 
sanitary  condition  of  associated  numbers  of  human  beings  are  liable 
to  be  attributed  to  external,  in  place  of  internal  atmospheric 
causes, — and  climate  and  other  external  influences  blamed  for 
what,  in  reality,  results  from  a  defective  acquaintance  with  the 
natural  laws  which  regulate  human  existence  ;  and  it  is  not  out  of 
place  here  for  me  to  state,  that  when  I  first  drew  attention  to  the 
fact,  that  the  company  of  Royal  Engineers  were  suffering  from 
defective  ventilation,  there  was  an  unwillingness  in  the  colony  to 
receive  my  statement  as  correct,  and  the  sanitary  defects  referred 
to  the  old-fashioned  explanations  of  "climate  and  season;''  but 
which  alleged  causes  I  pointed  out  were  altogether  inadmissible, 
as  the  pensioner  force  (considerably  stronger  numerically  in  men 
women,  and  children  than  the  other  corps)  were  totally  free  from 
those  general  signs  of  defective  health,  which  were  becoming  every 
day  more  apparent  amongst  the  soldiers  and  their  families  of  the 
engineer  company;  and  which  immunity  on  the  part  of  the 
pensioners  was  easily  explained,  from  the  fact,  that  while  the 
sappers  (individually),  with  their  wives  and  children  (the  latter 
increasing  annually  with  inconvenient  rapidity),  were,  for  the  most 
part  crowded  into  one  small  room,  with  defective  means  of  ventila- 
tion ;  the  pensioners  were  chiefly  located  in  barracks,  freely 
ventilated  by  the  sea  breeze,  and  each  married  man  provided  with 
two  fair-sized  rooms. 


A  question  relating  to  the  best  method  of  obviating  the 
injurious  effects  of  spirits  in  India,  superficially  looked  at, 
might  be  supposed  to  admit  of  a  ready  and  brief  reply,  to 
the  effect,  that  as  spirits  are  prejudicial  to  health  in  warm 
climates,  the  best  mode  of  preventing  their  ill  effects  is  to 
adopt  every  possible  means  of  keeping  the  soldier  from 
them._  But  such  a  reply  will  not  meet  the  case  under 
investigation ;  the  question  involving  the  consideration  of 
three  very  important  points  relating  to  the  management  of 
the  British  soldier  in  India,  namely :  the  practicability,  by 
any  known  moral  or  physical  means,  of  preventing  soldiers 
procuring  intoxicating  liquors  in  warm  climates ;  the  ques- 
tion of  continuing  the  spirit  ration  as  it  is  now  given  to 
them,  in  the  event  of  the  impracticability  of  keeping  them 
from  procuring  it  elsewhere  being  established,  and  if 
adopted,  leading  to  a  consideration  of  the  means  most 
likely  to  modify  its  injurious  tendencies ;  and  in  the  third 
place,  an  examination  of  the  question  as  to  whether  or  not 
there  is  a  large  proportion  of  men  serving  in  the  army  in 
India,  whose  physical  energies  are  unequal  to  the  depres- 
sing influences  of  the  climate,  and  who  would  break  down 
but  for  the  artificial  and  evanescent  stimulus  which  their 
nervous  systems  receive  from  the  use  of  spirits. 

1st.  The  practicability  of  preventing  European  soldiers 
procuring  spirits  in  India  is  a  question  involving  an  ac- 
quaintance with  the  different  stations  and  circumstances 
generally  under  which  the  troops  are  located,  consequently 
one,  which,  as  I  have  never  served  in  either  the  Bombay, 
Madras,  or  Bengal  Presidencies,  that  I  do  not  feel  myself 
competent  in  any  way  to  express  an  opinion  on,  and  I  shall 
therefore  proceed  to  consider — 

2nd.  The  propriety  of  continuing  the  spirit  ration,  in 
reference  to  which  I  am  of  opinion,  that  should  it  be. 
determined  by  those  capable  of  forming  a  judgment  on 
the  matter,  that  it  is  impossible  to  prevent  soldiers  pro- 
curing spirits,  it  becomes  a  question  as  to  whether  the. 
issuing  of  the  ration  of  rum  daily  is  not  productive  of  a 
certain  amount  of  negative  benefit ;  inasmuch  as,  it  secures 
to  the  soldier  at  any  rate  a  good  quality  of  alcohol,  and  may 
be  the  means  of  pre  venting  many  of  them  from  purchasing 
a  more  injurious  form  of  it  in  the  bazaar,  or  at  other  places 
where  it  is  sold. 

If,  therefore,  on  the  principle  of  between  two  evils 
choose  the  least,  the  continuance  of  the  spirit  ration  unfor- 
tunately should  be  found  unavoidable,  the  question  arises 
as  to  the  means  most  likely  to  prevent — or  rather  modify, 
its  ill  effects,  and  which  my  experience  of  the  dieting  of 
bodies  of  men,  living  in  association  in  warm  climates,  leads 
me  to  believe  will  consist  of  the  following  : — 

(a.)  Reducing  considerably  the  quantity  of  animal  food 
contained  in  the  present  ration,  and  avoiding,  as  much  as 
practicable,  those  aliments  containing  excesses  of  carbon, 
such  as  fat  and  oily  substances.  The  bulk  of  the  soldier's 
diet  in  India  should  be  represented  by  bread,  vegetables, 
and  tea,  with  a  very  moderate  allowance  of  fresh  meat, 
varied  in  its  manner  of  being  cooked,  but,  as  a  general  rule, 
given  in  the  form  of  vegetable  soups  and  stews  ;  from  the 
fact  of  their  bulk  (owing  to  the  large  amount  of  water  they 
contain)  conveying  that  feeling  of  sufficiency,  without 
which  the  soldier  will  never  be  made  to  believe  he  has  had 
enough, — while  their  chemical  composition  is  such,  pro- 
vided the  animal  food  is  kept  within  proper  limits,  as 
adapts  them  better  for  the  climate,  than  less  watery  and 
more  concentrated  forms  of  food :  long  attention  to  the 
subject,  and  a  tolerably  extensive  experience,  having  satis- 
fied me  that  bulk,  to  a  certain  extent,  is  an  essential  in  the 
dieting  of  all  bodies  of  Englishmen,  whether  in  the  Baltic 
or  at  Singapore,  and  I  do  not  believe  it  practicable  ever  to 
persuade  the  soldier  serving  in  India  to  moderate  the  quan- 
tity of  an  ordinary  English  diet  to  his  altered  circumstances 
of  life.  Consequently,  the  only  course  that  can  be  adopted 
to  save  him  from  the  injurious  effects  of  excess,  is  for  those 
intrusted  with  his  sanitary  management  to  provide  him 
with  a  diet,  while  from  its  bulk  it  pleases  his  eye,  and 
pretty  well  distends  his  stomach,  at  the  same  time  is  so 
constituted  as  to  be  much  less  likely  to  favour  disease,  when 
combined  with  the  use  of  alcohol,  than  the  one  he  is  now 
in  the  habit  of  daily  receiving. 

(6.)  By  enforcing  certain  regulations  relating  to  soldiers  in 
barracks,  as  will  insure  their  making  an  amount  of  physical 
exertion  daily,  calculated  to  promote  activity  in  the  excre- 
tory functions,  and,  at  the  same  time,  so  increase  the  sys- 
temic tear  and  wear  as  to  afford  sufficient  employment  for 
the  nutritive  or  nitrogenous  portions  of  their  food,  and 
thus  obviate  such  a  state  of  matters  as  Dr.  Mouat  describes 
to  be  characteristic  of  the  ordinary  routine  of  a  soldier's  life 
in  barracks  in  India,  and  which  is  represented  according  to 
the  following  detail : — "  After  sleeping  through  the  night 
"  in  the  very  hot  close  air  of  the  barracks,  he  rises  at  gun- 
"  fire  and  goes  to  parade,  after  which  he  employs  himself 
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"  in  cleaning  his  accoutrements  till  breakfast  time — eight 
"  o'clock.  This  meal  over,  he  lies  down  and  sleeps  till 
'•'  dinner  time,  and  after  dinner  he  generally  retires  to  his 
"  bed  again,  and  sleeps  more  or  less  till  five  o'clock,  the 
"  temperature  of  the  barrack  being  frequently  as  high  as 
"  104°  F.  at  that  period  of  the  day.  About  five  o'clock  he 
"  has  to  prepare  himself  for  parade  ;  this  over,  he  saunters 
"  about  till  half-past  nine,  and  then  turns  in  for  the 
"  night."  This  is  given  by  Dr.  Mouat,  as  a  picture  from 
nature  by  Mr.  Macnamara,  of  the  ordinary  routine  fives 
of  the  soldiers  of  the  1st  Bengal  Fusiliers  at  Dinapore. 

(c)  The  barrack  accommodation  to  be  freely  ventilated, 
and  an  amount  of  cubic  feet  of  air  secured,  amounting  to 
at  least  double  that  considered  sufficient  for  the  soldier  in 
this  country, — conveniences  also  to  be  provided  enabling 
urinals  to  be  abolished,  where  numbers  of  men  are  sleeping 
together,  and  I  would  add,  as  coming  under  the  head  of 
defective  ventilation,  that  smoking  should  be  carefully  pro- 
hibited in  the  barrack  rooms. 

(d)  Endeavouring  as  much  as  practicable  to  suppress 
the  habit  of  smoking ;  the  use  of  tobacco  in  the  form  of 
vapour,  simply  amounting  to  a  perversion  of  the  natural 
purposes  of  the  lungs,  which  are  provided  us,  chiefly  to 
enable  the  products  of  the  combustion  constantly  going  on 
in  our  systems  to  be  removed,  and  yet  we  deliberately 
pervert  their  functions,  and  apply  them  to  the  inhaling  (in 
the  form  of  tobacco  smoke)  of  compounds  analogous  to 
those  that  nature  is  always  struggling,  through  the  agency 
of  the  lungs,  to  rid  herself  of.  When  it  is  remembered 
how  fearfully  on  the  increase  the  practice  of  smoking  is, 
particularly  amongst  the  young,  and  how  devoted  those 
become  to  it  who  have  once  acquired  the  habit,  I  am  fully 
aware  how  difficult,  nay,  probably  hopeless,  it  will  be,  to 
attempt  to  wean  the  soldier  in  India  from  his  pipe ;  more 
especially  so  long  as  he  sees  the  same  habit  indulged  in  by 
his  officers— and  I  have  for  several  years  back  held  the 
opinion,  that  if  abjuring  the  use  of  tobacco,  constituted  one 
of  the  conditions  under  which  the  young  ensign  as  well  as 
the  young  recruit,  were  admitted  into  Her  Majesty's  service, 
there  would  be  considerably  less  sickness — and  less  inva- 
liding from  warm  climates  than  is  now  the  case,  and  fewer 
pale  faces,  with  disordered  digestion  and  functional  disease 
of  the  heart,  to  be  found  amongst  the  young  of  our  army 
at  home.* 


*  The  practice  of  smoking  is  justified  by  a  considerable  section 
of  the  medical  profession  on  the  grounds  that  it  is  the  abuse  and 
not  the  use  of  tobacco  which  is  productive  of  injurious  results.  I 
believe  it,  however,  to  be  impossible  to  draw  a  line  of  demarcation 
between  them  ;  as  the  one  so  gradually  and  imperceptibly  merges 
into  the  other,  their  essential  difference  existing  only  in  degree. 
Facts,  therefore,  which  are  calculated  to  prove  that  a  very  moderate 
allowance  of  tobacco,  particularly  if  indulged  in  in  a  warm  climate, 
is  injurious,  are  of  importance  and  not  foreign  to  the  question 
under  consideration.    The  circumstance  which  satisfied^  me  that 
tobacco,  in  what  is  considered  moderation,  is  productive  of  a  certain 
amount  of  physical  detrimentwere  the  following.    From  the  period 
of  my  taking  the  medical  charge  of  the  convict  establishment  at 
Frevnantle  in  the  early  part  of  1853, 1  was  struck  with  the  superior 
health  a  small  section  of  the  convicts,  known  as  "  the  re-convicted 
prisoners,"  (convicts  returned  to  prison  for  misconduct  while  on 
ticket-of-leave  in  the  colony),  enjoyed,  as  compared  with  that  of 
the  general  body  of  the  convicts '("probation  prisoners")  ;— and, 
in  the  first  instance,  I  attributed  it  solely  to  the  fact  that  they  received 
only  20  ozs.  of  bread  and  12  ozs.  of  meat ;  while  the  probation 
prisoners  were  receiving  according  to  the  work  they  were  em- 
ployed at,  27  ozs.  or  33  ozs.  of  the  former,  and  18  ozs.  or  26  ozs. 
of  the  latter  daily.    When  the  reduction  in  the  prison  diet,  men- 
tioned by  me  in  my  evidence,  came  into  operation,  the  re-con- 
victed prisoners  were  placed  on  the  same  allowance  of  food  as  the 
other  convicts.    I  carefully  watched  the  results  for  several  months,_ 
and  though  the  difference  in  health  between  the  two  classes  of 
prisoners  became  by  no  means  so  marked  as  it  was  formerly,  owing 
to  the  very  great  improvement  which  had  gradually  taken  place  in 
the  probation  prisoners  after  their  diet  was  reduced,  nevertheless, 
there  was  an  unmistakable  superiority  in  the  general  sanitary  con- 
dition of  the  re-convicted  prisoners  still  apparent,  and  which  I 
could  account  for  in  no  other  way  than  by  referring  it  to  the  fact 
that  the  quarter  of  an  ounce  of  tobacco  which  had  hitherto  con- 
stituted a  portion  of  the  daily  ration  of  the  probation  prisoners 
had  always  been  withheld  as  a  punishment  from  those  of  the  re- 
convicted class,  as  they  were  similarly  circumstanced  in  all  other 
respects.    I  was  thus  led  to  take  up  the  question  of  tobacco  on 
sanitary  grounds,  and  succeeded  in  getting  it  abolished  as  an  issueto 
the  convicts  on  the  5th  May  1856.    The  results  which  followed  were 
these,  the  improvement  in  the  general  sanitary  condition  of  the  pro- 
bation prisoners  which  had  ensued  on  their  reduction  of  diet  became 
considerably  more  apparent,  and  in  the  course  of  a  few  months  no 
difference  whatever  was  perceptible  in  the  relative  sanitary  states  of 
the  two  classes  of  convicts.    Experience  in  the  convict  establish- 
ment having  thus  placedbefore  me  facts  that  I  should  not  have  been 
justified  in  discarding,  very  clearly  proving  (as  indicated  by  slight 
disorders  of  digestion)  the  injurious  effects  of  the  habitual  use  of 
moderate  quantities  of  tobacco,  I  was  led  to  prosecute  the  inquiry 
as  affecting  other  sections  of  the  community,  and  arrived  at  conclu- 
sions satisfying  me  that  the  practice  of  tobacco  smoking  is  one  pro- 
ductive of  several  injurious  consequences  which  creep  on  insidiously, 
and  may  not  become  apparent  for  a  considerable  period  ;  also,  that 
every  possible  means  should  be  adopted  to  suppress  the  habit 
amongst  soldiers,  especially  when  serving  in  warm  climates. 


While  such  measures  as  those  I  have  now  detailed,  very  Dr. 
probably,  if  fully  carried  out,  might  tend  materially  to   D.  F.  Rennie. 

modify  the  bad  effects  of  spirits  in  India,  my  own  obser-   

vation  of  the  results  of  indulgence  in  alcoholic  beverages     9  Dec.  1859. 

in  high  temperatures  leads  me  to  fear  that  the  serving  out   

of  a  spirit  ration  is  calculated  to  act  as  an  exciting  cause  of 
intemperance,  from  the  intense  thirst  which  very  frequently 
follows  the  use  of  both  spirits  and  beer  in  warm  climates  : 
accounting  to  a  material  extent,  for  the  very  large  quantities 
of  the  latter  which  are  consumed  in  India  and  other  tropical 
countries.  In  Australia,  experience,  unbiassed  by  any  tem- 
perance theories,  has  compelled  the  bushmen  and  the  agri- 
cultural settlers  generally  to  adopt  tea  as  the  most  thirst- 
quenching  beverage,  and  at  the  same  time  the  only  one 
suited  for  those  who  have  to  undergo  exposure  to  the 
powerful  summer  sun  of  that  continent,  in  the  course  of 
their  daily  outdoor  avocations  ;  —  and  the  substitution  of  a 
beverage  ration  of  tea,  for  the  one  of  spirits,  now  issued, 
would  be  a  most  important  hygienic  experiment,  fraught 
with  much  benefit  to  the  army  generally  in  India,  but  more 
especially  to  the  young  soldiers  on  their  first  arrival  in  the 
country,  who  would  thus  be  saved  from  the  pernicious 
consequences  of  the  slow  alcoholic  poisoning  to  which  they 
are  exposed  from  the  first  day  they  land.  In  reference  to 
this  question  Dr.  Mouat  says: — "The  practice  of  issuing 
"  rations  of  rum  to  young  recruits  should  at  once  cease ; 
"  many  a  fine  lad  has  been  ruined  by  it."  Than  the  use 
of  alcohol,  from  the  tendency  which  it  has  to  cause  visceral 
congestions,  I  believe  there  is  no  more  common  cause  of  the 
sun  stroke,f  which  is  so  fatal  to  the  British  soldier  in  India. 

3rd.  In  respect  to  the  question,  as  to  a  considerable  pro- 
portion of  the  army  in  India  requiring  alcoholic  drinks 
on  medicinal  grounds  :  not  from  specific  disease,  but  from 
their  physical  energies  being  unequal  to  the  climate,  from 
what  I  have  observed  in  Hong  Kong  and  other  tropical 
countries,  I  am  inclined  to  believe  that  such  is  probably  the 
case,  and  consequently  that  men  of  this  stamp  are  altogether 
unsuited  for  tropical  service,  and  should  be  sent  home  and 
never  re-embarked  for  similar  climes  ;  as  it  is  hopeless  to 


t  As  having  an  indirect  relation  to  the  question  of  sun-stroke,  it 
has  occurred  to  me  that  it  would  tend  greatly  to  the  comfort,  and 
possibly  health,  of  the  soldier  in  India  on  the  march,  if  he  was 
relieved  of  the  weight  of  the  cartouch  box  and  its  contents  pressing 
on  one  shoulder,  by  dividing  the  quantity  of  ball  cartridge,  and 
placing  it  in  two  pouches,  suspended  across  each  shoulder  by  belts 
made  of  some  light  material  (canvass,  for  instance,  so  fabricated  as 
to  ensure  its  keeping  flat  on  the  shoulder)  ;  the  pouches  also  to  be 
of  light  material,  waterproof,  and  so  shaped  as  to  fit  comfortably  on 
the  upper  and  back  part  of  each  hip.  It  maybe  argued  against 
this  proposal,  that  such  an  adjustment  of  the  cartouch  boxes  would 
interfere  with  the  soldier  wearing  his  haversack  ;  but  it  need  not  do 
so,  as  it  could  be  worn  behind,  in  place  of  on  one  side,  as  the  pre- 
sent custom  is.  The  weight  of  the  haversack  also,  as  now  worn, 
may  be,  perhaps,  supposed  to  counterbalance  the  weight  of  the 
large  cartouch  box  on  the  opposite  shoulder:  but  I  should  not 
consider  this  a  valid  objection  to  a  partial  division  of  ball  cartridge, 
inasmuch  as  the  haversack  is  liable  on  the  march  to  much  greater 
varieties  of  weight  than  the  ammunition  box  is.  No  doubt  the 
"  reserve  ammunition  pouch,"  attached  to  the  bayonet  belt  round 
the  waist,  which  has  recently  been  introduced,  is  calculated  to  a 
certain  extent  to  relieve  the  shoulder  from  the  excessive  pressure 
to  which  it  is  subjected  when  carrying  the  full  weight  of  the  sixty 
rounds.  But  in  so  relieving  the  shoulder,  I  believe  the  inconve- 
nience to  have  been  transferred  to  a  more  physically  injurious  site, 
inasmuch  as  it  is  calculated  to  compress  the  waist;  and  whatever 
does  so  necessarily  diminishes  the  abdominal  and  thoracic  cavities, 
and  is  apt  to  favour  congestion  in  the  lungs,  the  liver,  and  the 
spleen — morbid  states  that  these  organs  are  very  prone  to  in  hot 
climates,  and  which,  when  occurring  in  aggravated  forms,  more 
especially  in  the  lungs,  I  believe  to  be  one  of  the  chief  predisposing 
causes  of  sun-stroke.  I  would  therefore  recommend  all  incum- 
brances round  the  waist  to  be  dispensed  with,  and  the  bayonet  and 
"reserve  ammunition  pouch"  suspended  from  a  shoulder-belt. 
The  cummerbund,  or  cholera  belt,  which  is  frequently  adopted  by 
soldiers  in  India,  should  be  worn  loosely;  otherwise  tight  girding 
with  it  is  open  to  the  same  objections  that  apply  to  the  wearing  of 
the  bayonet  and  reserve  cartouch  box  by  a  waist  belt. 

My  attention  was  first  drawn  to  the  physically  injurious  conse- 
quences of  compressing  the  waist  in  men,  by  observing  on  post- 
mortem examinations  of  convicts  who  had  formerly  belonged  to  the 
labouring  classes,  and  also  of  old  soldiers,  the  frequency  of  very 
remarkable  adhesions  between  the  large  end  of  the  stomach  and 
the  spleen,  which  a  little  reflection  led  me  to  identify,  to  a  certain 
extent,  with  the  practice  which  so  commonly  prevails  amongst  the 
lower  orders  of  supporting  their  trowsers  by  leather  waist  belts,  in 
preference  to  braces:  and  which  practice,  from  its  diminishing  the 
size  of  the  abdominal  cavity,  may  very  possibly  also  be  one  of  the 
predisposing  causes  of  rupture.  This  question,  as  having  an  im- 
portant relation  to  the  hygiene  of  the  soldier  in  India,  is  one  that  I 
am  satisfied  cannot  be  too  closely  looked  into.  The  injurious  con- 
sequences of  diminishing  the  waist  in  females  have  been  long  recog- 
nized and  generally  admitted;  and  it  appears  to  me  reasonable  to 
assert  that  the  physical  results  will  be  the  same,  whether  the  pres- 
sure is  applied  from  a  mistaken  sense  of  what  constitutes  grace  in 
the  female  figure,  or  from  erroneous  ideas  on  the  part  of  men  as  to 
the  method  of  supporting  their  trowsers  most  consistent  with  health. 
The  "body  belts,"  also,  which  the  lower  orders  (military  as  well  as 
civil)  are  so  fond  of  wearing,  will,  when  applied  too  tight,  be  pro- 
ductive of  similar  practical  results. 
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Dr.  expect  men  so  constituted  ever  to  become  acclimatized — in 

D.  F.  Rennie.   reference  to  which  important  question,  I  have  been  led  to 

  the  conclusion,  that  the  system  which  has  hitherto  been 

9  Dee.  1859.    followed  of  transmitting  bodies  of  men  to  India,  according 

  as  it  falls  to  the  lot  of  a  regiment  bearing  a  certain  number, 

to  proceed  on  foreign  service  has  been  productive  of  much 
practical  evil :  though  I  admit,  that  as  the  army  is  at  present 
constituted,  it  is  difficult  to  see  how  it  can  be  obviated.  I 
will  endeavour  briefly  to  point  out  the  objections  to  which 
the  system,  in  my  humble  opinion,  is  open. 

I.  To  secure  an  effective  European  army  in  India,  the 
point  which  appears  to  me  to  demand  the  first  and  most 
important  share  of  attention  is  that  relating  to  the  selection  of 
the  men  in  England — my  belief  being,  that  those  only  should 
be  embarked,  regarding  whom,  such  an  amount  of  informa- 
tion is  on  record  as  to  warrant  the  conclusion,  that  they  are 
possessed  of  constitutions  sufficiently  strong  to  combat  the 
peculiarities  necessarily  attendant  on  Indian  sendee,  and 
which  constitutional  capacity,  I  feel  myself  justified  in 
alleging,  is  by  no  means  equally  distributed  amongst  British 
soldiers  in  the  mass. 

II.  The  British  army  physically  consists  of  two  classes  of 
men — the  first  being  composed  of  those  who  have  been  en- 
listed with  constitutions  strong  enough  to  have  resisted  the 
various  morbific  influences  which  have  been  and  will  always 
be  to  a  certain  extent  inseparable  from  a  soldier's  life,  and 
who  consequently  were  bond  fide  healthy  men  at  the  period 
of  enlistment — the  second  class  consisting  of  men  whose  in- 
tegrity of  constitution  has  been  more  apparent  than  real 
when  enlisted,  and  therefore  whose  systems  are  prone  readily 
to  break  down  under  the  ordinary  routine  of  a  soldier's  life, 
more  especially  when  subjected  to  the  debilitating  influ- 
ences of  tropical  climates. 

III.  That  such  is  practically  the  case,  is  proved  by  the 
records  of  the  service,  which  show,  that,  while  a  large  pro- 
portion of  disease,  deaths,  and  invalidings  occur  amongst 
the  young  soldiers,  particularly  those  under  three  years' 
service — a  very  considerable  proportion  also,  go  through 
their  full  periods  of  service,  and  after  bearing  the  brunt  of 
every  climate,  as  well  as  the  various  sanitary  defects  which 
have  lately  been  pointed  out  as  having  interfered  with  the 
health  and  longevity  of  the  soldier,  are  still  hale  and  active 
men,  enjoying  pensions  for  years  after  their  discharge — and 
which  fact  tends  practically  to  negative  the  generally  received 
opinion  that  the  soldier's  is  a  picked  life. 

IV.  The  result  of  several  years  attention  to  the  subject 
has  satisfied  me  that  in  a  large  proportion  of  enlistments 
the  very  opposite  is  the  case,  and  that  one  of  the  chief 
causes  of  mortality  in  the  army,  more  especially  among 
young  soldiers,  arises  from  the  fact  that  numbers  of  men 
are  enlisted  with  defective  constitutions  and  the  victims  of 
latent  disease,  especially  pulmonary  consumption — which, 
however,  it  is  possible,  the  ordinary  routine  of  military  life 
may  be  the  means  more  speedily  of  developing,  than  might 
occur  if  the  individual  remained  in  civd  life — though  I  do 
not  consider  this  by  any  means  certain,  when  we  take 
into  consideration  the  classes  from  which  our  army  is  re- 
cruited and  the  sanitary  defects  which  characterize  their 
daily  habits  of  life. 

V.  Thus  it  is  with  a  regiment  ordered  to  India,  it  con- 
sists of  the  two  classes  I  have  indicated,  and  though  it  is 
the  rule  of  the  service,  that  every  man  is  medically  inspected 
prior  to  embarkation,  the  surgeon  is  not  called  upon  to 
offer  any  speculations  regarding  the  probable  climateric 


qualities  of  the  young  soldiers — all  he  has  to  do,  is  to  certify 
that  the  soldier  is  "  fit  to  embark,"  which  means  that  he 
has  no  known  chronic  or  acute  disease  or  surgical  ailment 
likely  to  interfere  with  his  doing  routine  military  duty  on 
his  arrival  in  India — the  question  of  age  as  respects  the 
young  soldier  is  not  considered,  and  consequently  a  very 
large  number  of  men  are  thus  transmitted  to  India,  who 
only  land  to  succumb  to  climate  and  die  or  be  invalided  : 
the  seeds  of  disease  laying  dormant  in  their  systems,  there 
becoming  rapidly  lit  into  activity. 

These  constitute  the  chief  objections  to  which,  in  my 
opinion,  the  present  regimental  method  of  sending  men  to 
India  is  open,  and  it  has  occurred  to  me  that  perhaps  the 
most  efficient  way  of  ultimately  remedying  the  evils  attend- 
ing it,  will  be  by  constituting  battalions  for  Indian  service,* 
to  be  recruited  from  the  army  generally,  no  men  being 
allowed  to  embark  who  have  less  than  five  years  bond  fide 
service,  and  who  must  be  certified  by  the  regimental  sur- 
geons as  having  shown  the  general  indications  of  good 
constitutions  during  that  period. 

The  discarding  of  men  under  five  years  service  from  a 
regiment  ordered  from  this  country  to  India  would  in  all 
probability  be  productive  of  so  much  confusion  as  to 
render  it  impracticable,  as  according  to  the  present  organi- 
zation of  the  army,  it  might  virtually  entail  the  discarding 
of  nearly  the  whole  regiment — nevertheless,  notwithstanding 
the  many  difficulties  with  which  the  question  is  beset,  I  do 
not  think,  that  any  soldier  should  be  allowed  to  embark  for 
India  who  has  less  than  five  years  service  or  more  than 
twelve,  and  then  it  should  be  understood  that  it  is  for  the 
remainder  of  his  effective  service;  because  if  he  is  fit  at  all 
to  embark,  with  proper  care,  he  ought  to  be  able  to  com- 
plete his  service  there,  more  especially,  as  it  is  proposed  to 
have  a  sanitarium  out  of  India,  which  secures  him,  in  the 
event  of  his  health  failing,  a  sea  voyage  and  a  change  to  a 
cool  climate. 

The  constitution  of  the  soldier,  however,  forms  the  mere 
basis  of  an  effective  European  army.1  However  good  our 
selection  of  men  may  be,  disease  and  death,  more  or  less, 
will  overtake  them  in  India,  unless,  to  a  certain  extent  they 
can '  be  led  to  adapt  their  habits  to  the  altered  circum- 
stances of  climate  under  which  they  are'  placed — habits 
which  many  of  them  may  have  been  accustomed  to  indulge  in 
in  England  or  our  colder  colonies  with  apparent  impunity, 
becoming  under  the  sun  of  Hindoostan  processes  of  slow, 
and  not  unfrequently  rapid  poisoning;- — excess  in  eating, 
drinking,  and  tobacco  smoking  being  three  vices  in  India, 
that,  if  the  truth  could  only  be  ascertained,  have  sent  more 
Euroj)ean  soldiers  to  their  graves,  than  ever  resulted  from 
the  unaided  influence  of  climate. 

D.  F.  R. 

*  Converting  the  present  second  battalions  into  "battalions  for 
Indian  service  "  (as  soon  as  the  difficulties  unavoidably  attending 
such  a  change  could  be  got  over)  would  probably  form  the  easiest 
basis  for  organizing  an  efficient  permanent  European  force  in 
India ;  as  the  numbers  of  these  battalions  might  be  extended  or 
reduced,  as  occurrences  might  demand,  and  their  strength  kept  up 
by  volunteers  (or  otherwise),  from  their  first  battalion,  or  from  the 
army  generally,  according  as  circumstances  might  render  it  con- 
venient. Under  an  arrangement,  such  as  this,  the  second  bat- 
talions of  the  line  would  become  regiments  for  permanent  Indian 
service,  and  be  denominated  for  instance,  "  39th  Foot  (Indian 
Battalion),"  which  would  thus  secure  the  regimental  numbers,  and 
county  distinctions 'of  corps  being  kept  up,  which  must  always  be 
desirable  in  the  British  army:  almost  every  one  of  our  regiments 
having  its  past  traditions  as  stimuli  to  future  deeds. 


Lieut-Col.  Colonel  Richard  Herbert  Gall,  C 

B.  H.  Gall, 

C.B.  896.  (  Chairman.)  What  is  your  rank  in  the  army  ? 

— I  am  a  lieutenant-colonel,  but  I  have  only  been  in 
command  for  about  13  months,  in  the  field,  of  a  wing 
of  my  regiment.  I  have  never  had  the  command  of 
a  regiment. 

897.  How  long  have  you  served  in  India  ? — For 
about  20  years.  I  have  been  at  Lahore,  at  Mhow, 
and  Belgaum,  but  Kirkee  and  Meerut  I  have  resided 
at  principally. 

898.  Is  Kirkee  a  healthy  station  ? — Very  healthy.  I 
fancy  it  is.  one  of  the  most  healthy  stations  in  India. 

899.  The  most  healthy  you  have  been  at  ? — Yes  ; 
more  healthy  than  any  other.  I  have  been  at  Meerut, 
which  I  also  considered  a  very  healthy  station,  com- 
paratively. 

900.  Is  Kirkee  a  large  station  ? — No  ;  a  very  small 
one.  There  is  generally  one  regiment  there  of  ca- 
valry ;  latterly  there  have  been  two. 

901.  Are  there  other  military  stations  along  the 
same  range  of  country  which  are  in  your  opinion 


.B.,  14th  Light  Dragoons,  examined. 

equally  healthy  ? — Poona  is  near  Kirkee,  but  Kirkee 
has  the  preference  as  to  salubrity. 

902.  It  would  be  advantageous,  would  it  not,  rather 
to  extend  the  station  there  ? — I  think  there  might  be 
two  regiments  by  having  good  barracks  at  Kirkee, 
they  are  very  bad  now.  They  will  have  to  dig  wells. 
The  water  runs  dry  in  some  of  the  wells,  and  the 
soil  is  very  rocky  ;  there  is  a  difficulty  in  sinking  the 
wells,  and  the  expense  is  considerable. 

903.  There  is  a  river  near,  is  there  not  ? — Yes, 
but  it  is  some  distance  if  you  want  to  fetch  drinking 
water. 

904.  Are  the  barracks  very  old  ones  ? — No,  not 
particularly  old.  I  do  not  know  the  age  of  them,  but 
the  4th  Dragoons  came  from  another  station  in  Goo- 
jerat  to  occupy  Kirkee,  and  I  fancy  that  the  barracks 
must  have  been  built  for  the  4th  dragoons  about  30 
years  ago. 

905.  In  what  respects  are  the  barracks  bad  ? — In 
hot  weather  they  are  very  close  ;  they  have  no  venti- 
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lation,  and  they  are  not  of  any  size.  Two  of  the 
barracks  have  been  recently  built  afresh.  I  think 
two  were  burnt  down  ;  the  new  ones  are  decent  bar- 
racks, but  nothing  very  particular.  Generally  speak- 
ing, the  barracks  are  small  and  close,  and  they  have 
no  protection  from  the  monsoon,  the  wind  and  the 
rain  beat  in  in  the  rainy  season,  during  the  hot 
season  they  are  decidedly  very  hot. 

906.  Is  there  not  sufficient  room  provided  for  the 
number  of  men  put  into  them  ? — They  are  not  as 
Indian  barracks  ought  to  be.  I  do  not  consider  that 
the  class  of  barracks  at  Kirkee  are  such  as  any  bar- 
racks in  India  ought  to  be. 

907.  What  should  you  say  are  the  chief  requirements 
of  a  good  barrack  in  India  ? — Loftiness  certainly,  and 
good  ventilation,  but  a  particular  kind  of  ventilation 
— not  that  which  depends  upon  the  doors  and  win- 
dows— only  not  such  ventilation  as  admits  of  a  great 
deal  of  thorough  draft,  and  leaves  the  men  exposed  to 
it.  There  should  be  sufficient  space  between  door  and 
door,  and  window  and  window,  to  allow  the  men  to 
be  able  to  sleep  without  being  exposed  to  a  draft. 
Men  should  be  able  to  set  a  table  between  two  beds. 

908.  They  should  not  be  sleeping  in  the  doorway, 
or  in  a  draft  ? — No  ;  which  from  the  smalluess  of 
the  barracks  in  Kirkee  is  very  often  the  case. 

909.  Have  the  barracks  double  roofs  ?  —  Not  at 
Kirkee. 

910.  Should  you  recommend  them  as  part  of  the 
necessary  provision  ?  —  Yes  ;  I  think  that  a  double 
roof  is  a  decided  advantage,  and  a  very  broad  veran- 
dah ;  of  course  it  would  involve  expense,  but  such 
a  verandah  as  the  men  could  walk  about  in,  and  per- 
haps even  amuse  themselves  in  some  way  or  other, 
without  exposure  to  the  sun,  as  that  is  venomous, 
would  be  desirable. 

911.  Are  the  stations  you  have  been  at  generally 
well  drained  ? — Kirkee  is  well  drained,  as  there  is 
good  natural  drainage.  It  stands  on  an  undulating 
ground.  Meerut  is  elaborately  drained,  but  the  drain- 
age is  not  good,  as  the  ground  is  against  the  engineer. 
There  is  a  very  small  rise  and  fall,  and  the  drains  are 
open  ;  the  drainage  is  so  sluggish  that  it  is  very  often 
swept  down  by  the  hands  of  sweepers,  and  nuisances 
exist  connected  with  it. 

912.  Of  the  other  stations  at  which  you  have  been, 
which  is  the  least  healthy  ?  —  Lahore  is  the  least 
healthy  station  I  have  been  at,  I  think.  I  judge  from 
my  own  feelings,  and  from  the  health  of  the  regiment 
generally. 

913.  Were  you  in  the  old  barracks  ? — -Yes.  The 
temporary  ones  ;  (those  at  Meanmeer  did  not  exist.) 

914.  Those  are  now  no  longer  used  ? — I  fancy 
not.  I  think  they  could  not  have  been,  indeed  there 
were  several  things  connected  with  them  of  such  a 
kind,  that  they  scarcely  could  be  allowed  to  exist,  we 
were  huddled  together  very  much. 

915.  In  these  barracks,  generally  speaking,  is 
sufficient  provision  made  for  ablution  rooms  and 
baths  ? — In  1853,  (I  think,)  while  I  was  at  Meerut, 
wash-houses  were  introduced.  There  was  built  for 
each  two  barracks  a  wash-house,  but  it  was  not 
sufficient.  The  men  had  to  come  out  into  the  sun  to 
go  to  the  wash-house  ;  and,  unless  you  have  one 
connected  with  the  barracks  by  a  covered  way,  I  do 
not  think  it  is  a  great  advantage ;  at  least,  there  not 
being  a  covered  way  is  a  great  objection.  A  good 
swimming  bath  is  a  great  addition  to  the  comforts  of 
the  men.    It  should  be  very  large  and  deep. 

916.  That  is  if  you  have  a  good  supply  of  water  ? 
— At  Meerut  there  is  always  any  amount  of  water. 

917.  (Dr.  Farr:)  From  what  source  is  it  obtained  ? 
— From  wells.  The  water  is  at  no  great  depth  at 
Meerut.  You  might  sink  wells  in  the  sand  at  Meerut 
with  the  greatest  ease  anywhere.  At  Kirkee  the 
digging  of  wells  is  difficult,  but  the  river  is  there,  and 
it  has  been  dammed,  and  the  troops  have  every  advan- 
tage of  that  kind.  They  have  bathing  parades,  and 
the  men  are  constantly  marched  down  to  the  river-side 
to  bathe. 

918.  Are  there  good  means  for  washing  linen, 


and  so  on  ? — That  is  a  troop  arrangement  entirely.  Zieut.-Col. 
In  every  troop  or  company  a  man  is  engaged  as    R-  H.  Gall, 
washerman,  and  he  engages  his  own  servants,  and  C.B. 
he  washes  for  the  men.    The  captain  contracts  on  the    9  Dec  1859 
part  of  his  men  for  the  washing  generally.    The  men  , 
pay  a  certain  sum  per  month,  and  the  captain  is  the 
person  who  is  responsible  for  the  payment  of  the 
washermen  ;  I  think  the  arrangement  is  a  very  good 
one.    The  men  have  no  cause  to  complain  whatever. 

919.  What  means  have  you  of  maintaining  cleanli- 
ness in  barracks  and  in  camp  ?  Is  there  any  officer 
specially  appointed  to  watch  over  them? — The 
orderly  officer  in  each  regiment  goes  through  the 
barracks  every  day,  and  he  has  to  report  to  his 
commanding  officer  that  the  barracks  are  clean  ; 
that  they  appear  so  generally.  There  is  a  regu- 
lation about  it,  but  I  cannot  say  exactly  how  often 
the  ceilings  of  the  barracks  are  cleansed,  or  when 
any  regular  cleansing  goes  on.  There  would,  how- 
ever, be  an  annual  committee  on  the  state  of  the 
barracks  in  every  station.  The  barrack  floors  at  Kir- 
kee are  of  mud  ;  they  should  be  of  stone.  The  custom 
of  washing  mud  floors  with  cow-dung  is  objectionable. 

920.  Suppose  there  were  nuisances  lying  about 
which  required  to  be  cleaned  away  ? — Then  they 
would  be  reported  to  the  orderly  officer,  and  by  him 
to  his  commanding  officer. 

921.  Suppose  you  found  the  drains  offensive  ? — I 
should  report  that  to  my  commanding  officer  :  that  I 
had  passed  through  such  and  such  a  barrack,  and 
there  was  a  nuisance  there. 

922.  What  power  would  you  have  to  remove  it, 
supposing  it  required  the  expenditure  of  a  sum  of 
money  ? — There  are  no  means  of  doing  it  immediately 
if  a  large  expenditure  were  involved  in  the  removal. 
The  commanding  oflicer  cannot  involve  himself  in 
any  expense,  but  he  would  report  it  to  the  brigadier 
commanding  the  station. 

923.  Could  he  deal  with  it  ? — That  depends  again 
upon  the  amount.  I  do  not  think  that  the  brigadier 
can  go  beyond  a  certain  amount,  and  that  a  small 
one  ;  but  if  it  was  a  nuisance  that  required  to  be 
immediately  removed,  and  not  involving  great  ex- 
penditure, there  would  be  no  difficulty,  for  the 
commanding  officer  would  report  it  emergent,  and  the 
brigadier  would  issue  an  order  immediately  to  the 
executive  engineer  of  the  station,  "  on  emergency," 
saying,  "  you  will  be  pleased  to  do  "  such  and 
such  a  thing,  "  on  the  request  of  the  commanding 
"  officer  "  of  such  a  regiment.  If  it  was  expensive, 
the  executive  engineer  would  have  to  report  it  to  his 
superior,  and  it  might  be  referred  further. 

924.  Are  there  any  printed  regulations  as  to  main- 
taining cleanliness?  —  There  are  "station  orders," 
every  officer  has  a  copy  of  them  sent  to  him,  or  is 
bound  to  make  himself  acquainted  with  them.  From 
Poona  I  had  a  copy  sent  to  me  ;  they  apply  generally 
to  all  the  duties  of  the  station. 

925.  Have  you  any  authority  over  the  bazaars 
with  regard  to  cleanliness  and  good  order  ?• — The 
bazaars  are,  at  a  large  station,  under  the  superinten- 
dence of  an  official,  specially  appointed,  called  the 
bazaar-master  ;  he  is  invested  with  magisterial  power, 
which  gives  him  a  great  extension  of  authority. 

926.  Can  he  turn  out  any  persons  who  misbehave 
themselves  in  the  bazaar  ? — Yes. 

927.  Do  they  sell  spirits  in  the  bazaars  ? — Clan- 
destinely a  great  deal  of  liquor  is  sold  ;  but  the  bazaar- 
master's  duty  is  to  prevent  its  being  sold  to  soldiers. 
No  man  may  sell  spirits  to  European  soldiers.  Any 
soldier  too  found  with  liquor  in  his  possession  would 
be  confined  for  disobedience  of  orders. 

928.  Suppose  he  detects  a  man  doing  it,  what  can 
he  do  to  him  ? — He  would  have  the  power  of  fining 
him.  I  will  not  be  certain  whether  or  not,  lately,  he 
has  the  power  of  flogging  ;  but  I  know  that  he  has 
extensive  power  to  punish  very  severely  those  who 
sell  liquor  without  authority. 

929.  Practically,  are  those  powers  exercised  ? — 
Decidedly.  Any  one  Avho  has  a  complaint  to  make 
of  anything  that  occurs  in  the  bazaar,  makes  that 
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Lieut-Col.  complaint  to  the  bazaar  master,  and  he  is  bound  to 
11.  H.  Gall,     take  notice  of  it. 

C  B-  930.  Where  are  the  camp  followers  quartered  ? — 

~        Generally  at  a  little  distance  from  our  lines,  outside. 

931.  But  I  presume  that  they  are  under  the  super- 
vision of  some  officer  having  authority  ? — They  are 
still  under  the  supervision  of  the  commanding  officer, 
and  anything  connected  with  them  would  be  brought 
to  his  notice. 

932.  Are  their  cantonments  visited  and  examined 
periodically  to  prevent  disease  or  nuisances  arising 
amongst  them  ? — The  quartermaster  has  general  su- 
pervision of  the  lines  as  to  cleanliness,  and  it  is  his 
duty  in  the  regiments  that  I  have  served  in  to  cart 
away  all  rubbish  or  any  nuisance  of  that  kind;  daily 
this  rubbish  is  shot  on  a  particular  spot  previously 
fixed  upon  by  a  committee  under  the  orders  of  the 
commanding  officer. 

933.  The  quartermaster  would  do  that  if  he  held 
the  opinion  that  such  and  such  things  were  deleterious, 
but  that  would  depend  a  good  deal  upon  his  own 
opinion,  for  one  quartermaster  might  think  that 
want  of  cleanliness  might  produce  disease,  and  another 
might  think  that  it  was  all  nonsense,  and  could  have 
no  bad  effect  ? — Yes,  but  the  cleanliness  of  the  lines 
is  looked  to  by  the  quartermaster,  and  he  is  held  re- 
sponsible for  it.  The  station  orders  would  direct  the 
quartermasters  of  all  regiments  to  see  to  the  cleanli- 
ness of  their  lines.  In  Poona  there  is  an  officer 
called  the  quartermaster  of  the  week,  to  whom  those 
matters  would  be  referred. 

934.  (Dr.  Farr.)  His  care  extends  to  the  camp 
followers  ? — Yes,  certainly  ;  and  if  any  nuisance 
occurred  to  the  barracks  in  consequence  of  such  camp 
followers  being  too  near,  that  matter  would  be  repre- 
sented by  him. 

935.  {Chairman.)  Do  they  exercise  any  authority 
as  to  the  women  ? — The  quartermasters  do  not,  as 
quartermasters  ;  but  if  they  have  superintendence  of 
the  bazaar  the  conduct  of  the  women  might  be  brought 
to  their  notice  :  in  native  regiments  the  interpreter 
and  quartermaster  are  one.  The  commanding  officer 
has  authority  over  all  camp  followers  in  his  lines. 

936.  But  in  order  to  prevent  the  venereal  disease 
being  spread  among  the  troops,  is  there  any  authority 
exercised  over  the  women  ? — The  commanding  officer, 
and  also  the  person  who  has  charge  of  the  bazaar  of 
the  regiment,  (in  some  places  it  is  the  interpreter  of 
the  regiment,)  would  see  that  no  persons  of  improper 
character  were  in  the  bazaar  without  permission  ;  any 
such  person  would  be  turned  out. 

937.  But  with  regard  to  the  women,  are  there  any 
means  of  preventing  them  from  spreading  disease  ? — 
I  should  say  none. 

938.  No  attempt  has  ever  been  made  to  do  so  ? — 
No  ;  that  could  only  be  done  by  medical  interference 
or  observation.    I  know  of  none.  . 

939.  With  regard  to  a  woman  known  to  be  diseased, 
would  there  be  any  authority  by  which  she  could  be 
removed  ? — The  commanding  officer  would  be  applied 
to,  to  turn  her  out  of  the  bazaar.  In  the  field,  in  the 
case  of  women  causing  disturbance  and  becoming 
nuisances,  I  should  have  taken  measui'es  to  get 
them  removed. 

940.  What  power  have  you  to  get  a  woman  re- 
moved ? — I  might  send  her  to  the  bazaar-master  (at 
Poona,)  who  has  magisterial  authority  over  all  the 
bazaars  and  camp  followers,  and  the  case  would  be 
investigated  ;  he  is  a  magistrate,  and  he  can  punish. 
The  Europeans  are  under  the  commanding  officer.  If 
it  was  a  civil  case,  which  did  not  come  immediately 
under  the  investigation  of  the  commanding  officer, 
it  might  be  decided  by  the  magistrate.  The  com- 
manding officer  generally  can  settle  everything  in  his 
own  regiment,  and  camp  followers  are  under  his  im- 
mediate control. 

941.  Is  the  bazaar-master  an  European  ? — Always. 

942.  Are  the  bazaars  kept  generally  in  pretty  good 
order  ? — Comparatively  very  good.  Great  attention 
is  paid  to  cleanliness,  and  they  present  a  favourable 
contrast  with  any  native  town,  but  where  the  natives 


are  concerned  there  is  great  difficulty  in  overcoming 
their  habits  ;  they  give  offence. 

943.  What  is  your  opinion  of  the  ration  that  is 
issued  to  the  men  ? — I  think  it  is  an  ample  ration. 

944.  It  is  a  very  large  one,  is  it  not,  and  it  em- 
braces a  great  many  materials  ?  —  Everything.  It 
embraces  meat,  bread,  and  a  good  supply  of  vegetables, 
sugar,  tea,  rice,  salt,  and  firewood. 

945.  How  are  these  things  issued,  is  it  upon  stop- 
page ? — The  ration  is  issued  at  the  rate  of  three 
annas  and  four  pies,  about  od.  a  day  in  English  money. 
It  is  stopped  from  the  men  ;  they  never  see  this 
money,  except  in  the  case  of  back-ration  money,  re- 
turned to  them. 

946.  In  England  there  is  a  stoppage  of  4^d.,  for 
which  a  man  gets  a  bread  and  meat  ration  from  the 
commissariat  ;  then  there  is  a  ration  stoppage,  with 
which  he  gets  his  third  meal  ? — The  daily  rate  of 
three  annas  and  four  pice  provides  the  whole  ration 
issued  by  the  Commissariat  in  India.  Any  other 
stoppage  is  for  cooking  and  such  extras  as  a  cook 
may  agree  to  supply.  I  think  the  ration  is  a  very 
good  one,  and  in  the  field  we  even  had  a  pound  and 
a  half  of  meat  latterly,  which  I  do  not  think  the  men 
can  consume,  as  meat  is  often  exchanged. 

947.  They  have  three  meals  a  day  ? — Yes.  With 
regard  to  the  ration  of  meat,  they  generally  make  an 
arrangement  with  the  cook,  if  they  do  not  like  the 
meat.  The  captains  of  troops  have  the  adjustment 
of  this  matter.  They  engage  a  cook,  just  as  they 
engage  a  washerman,  to  cook  for  their  troops,  and 
the  men  make  an  agreement  with  the  cook  to  supply 
them  with  some  trifling  articles  besides  attending  to 
the  cooking,  and  if  the  cook  will  supply  some  trifling 
articles  in  addition,  the  men  pay  him  a  little  more  ; 
but  that  is  all  done  under  the  superintendence  of  the 
officer.  For  cooking  alone  the  charge  is  about  ten  annas 
per  month  ;  for  one  anna  per  diem  a  cook  will  supply 
meat  for  breakfast,  milk,  and  sometimes  butter,  &c, 
in  addition  to  cooking.  The  "  large  bone  "  is  separated 
from  the  meat  before  it  is  weighed  for  issue  by  the 
commissariat. 

948.  What  is  the  usual  beverage  of  the  men  ? — 
The  usual  beverage  is  the  spirits  they  get  from  the 
commissariat,  and  porter. 

949.  And  arrack  ? — Yes. 

950.  Do  they  drink  that  with  water  or  without  ? — 
It  is  mixed.  They  are  made  to  drink  it  with  water. 
The  officer  is  responsible  for  that. 

951.  Is  it  issued  to  them  with  water  ? — Yes,  from 
the  canteen. 

952.  Are  spirits  sold  at  the  canteen  ? — Yes,  spirits 
are  issued  from  the  commissariat  to  the  canteen,  where 
a  man  may  purchase  at  the  rate  of  one  anna  a  dram, 
and  he  drinks  it  at  the  canteen.  He  is  not  allowed 
to  drink  it  elsewhere. 

953.  Do  you  think  that  the  spirit  ration  ought  to 
be  continued  ? — I  think  it  would  be  difficult  to  dis- 
continue it  for  this  reason,  that  there  is  a  very  de- 
leterious kind  of  spirit,  which  is  to  be  procured  all 
over  India  at  a  mere  nominal  price.  It  is  so  cheap 
that  a  man  may  get  drunk  upon  it  for  a  halfpenny, 
and  I  think  that  if  the  wholesome  rum  were  dis- 
continued entirely,  the  men  would  procure  the  native 
spirits  clandestinely,  and  the  consequences  would  be 
bad. 

954.  Is  there  much  intemperance  among  the  men  ? 
— At  times,  when  an  issue  of  money  is  made  to  them 
One  of  the  issues  that  I  allude  to  is  the  "  back-ration 
"  money."  If  the  rations  cost  less  than  three  annas 
and  four  pies  the  soldier  gets  the  difference.  If  they 
cost  more  than  that  sum,  he  does  not  pay  the  excess. 
But  when  this  money  is  issued,  which  it  is  sometimes, 
after  a  lapse  of  two  months,  it  has  accumulated  to  a 
rupee  or  more,  and  on  those  occasions  he  is  likely  to 
exceed  a  little. 

955.  You  have  served,  I  suppose,  alongside  of  native 
troops  ? — Yes. 

956.  Is  there  any  intemperance  among  them  ? — • 
They  are  proverbially  sober,  generally  speaking  very 
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sober  men,  but  they  chew  opium  and  smoke  intoxi- 
cating drugs. 

957.  Is  there  sufficient  beer  issued  for  the  men,  or 
might  it  be  issued  as  a  substitute  for  spirits  ? — There 
is  a  quart  of  porter  issued  and  one  dram.  That  is 
the  issue,  but  if  a  man  preferred  porter  he  could  hare 
it  instead  of  his  dram.  I  think  the  issue  of  one  dram 
and  one  quart  of  porter  or  two  quarts  of  porter  suffi- 
cient for  any  man. 

958.  Is  it  of  the  same  value  ? — No.  Porter  is  three 
annas,  or  about  A\d.  a  quart,  and  it  is  sold  cheap 
to  the  men.  The  porter  is  cheapened  expressly,  and 
an  allowance  is  given  to  the  canteen  fund  of  each  regi- 
ment, about  60  rupees  for  100  men  drinking  the  porter, 
and  that  serves  to  cheapen  the  porter  and  to  exclude 
the  rum,  but  a  man  can  only  get  one  quart  of  porter 
for  the  price  of  three  drams,  they  prefer  porter 
generally. 

959.  Have  the  habits  of  the  soldier  in  India,  upon 
the  whole,  improved  ?- — Yes,  I  think  they  have.  I 
may  say  certainly. 

960.  And  with  their  habits  their  health  ? — Certainly. 
Their  health  must  improve  where  there  is  greater 
sobriety. 

961.  Do  you  think  that  there  is,  upon  the  whole, 
less  mortality  and  invaliding  ? — There  must  be  ;  but 
I  am  speaking  of  places  where  I  have  been.  I  have 
been  in  healthy  stations,  and  where  great  care  has 
been  taken. 

962.  What  are  the  usual  means  of  recreation  pro- 
vided for  the  benefit  of  the  men  ? — Cricket,  bowls, 
fives,  or  hand  ball,  dancing,  theatricals. 

963.  At  what  time  of  the  day  do.  they  play  at  those 
games  ? — They  are  not  allowed,  at  certain  seasons,  to 
go  out  and  play  at  games  in  the  sun,  but  in  the  winter 
months,  for  about  four  months,  they  may  play  at  them 
at  any  time. 

■    964.  Do  they  resort  to  the  library  much  ? — Yes. 

965.  And  to  the  schools  ? — Yes  ;  and  they  are  very 
good.  I  judge  by  the  men  of  the  14th.  There  are 
men  who  have  been  educated  in  the  schools  of  the 
14th  entirely,  men  who  could  not  write  before.  The 
late  regimental  sergeant-major  was,  I  believe,  entirely 
educated  in  the  regimental  school. 

966.  They  have  gardens,-  have  they  not,  at  some  of 
the  stations  ? — Yes,  and  very  useful  things  they  are. 

967.  Do  the  men  take  to  them  ? — Yes,  and  they 
like  them  very  much.  We  had  flower  gardens  at 
Kirkee.  I  do  not  think  that  vegetable  gardens  are  so 
useful  as  flower  gardens.  Flowers  greatly  amuse  the 
men  ;  there  is  no  labour  in  the  cultivation  of  them, 
and  I  doubt  whether  they  could  raise  vegetables  so 
cheap  as  to  make  it  worth  their  while. 

968.  Are  there  workshops  provided  for  the  men  ? — 
Only  regimental  ones,  and  I  think  they  might  be 
larger. 

969.  Do  the  men  themselves  like  working  ? — There 
was  an  attempt  made  some  years  ago  to  get  up  work- 
shops, and  reports  were  sent  in,  and,  from  what  I 
recollect,  there  was  some  difficulty  as  to  the  men 
setting  them  up,  as  they  did  not  like  to  run  the  risk  of 
purchasing  tools,  knowing  that  they  might  have  to 
move,  and  I  think  the  matter  dropped  for  a  time,  but 
it  would  be  useful.  Men  do  work  as  tinmen,  curriers, 
carpenters,  and  turners,  occasionally. 

970.  Do  you  think  it  could  be  carried  out  ? — Yes. 
There  must  be  expense  at  first.  You  must  supply 
tools  and  erect  a  building  for  them,  and  take  any  kind 
of  risk  off  the  soldier  at  first.  He  does  not,  like  to 
speculate  in  the  matter. 

971.  What  trades  do  you  think  they  would  under- 
take ? — Regimental  trades  ;  the  trades  of  saddlers, 
tailors,  and  printing. 

972.  And  shoemaking  ? — Yes,  all  work  in  leather. 

973.  Have  you  ever  at  any  time  known  it  to 
succeed  ? — I  have  never  known  it  to  be  tried  ;  it  was 
mooted  at  Meerut  in  the  year  1853.  Reports  were 
sent  in,  I  was  on  the  committee  upon  that  occasion, 
and  from  the  evidence  that  we  took,  we  found  that 
little  would  be  done  in  the  1 4th. 

974.  You  never  had  the  means  of  trying  it  when 


the  materials  and  the  tools  were  provided  by  the  Lieut.- Col. 
.Government  ? — No.  H-  Gall, 

si  ~r> 

975.  If  they  did  that,  could  a  soldier  earn  money  ^ 
enough  to  yield  him  a  profit  so  as  to  repay  the  Govern-    9  j)ec/ 1859_ 

ment  ? — I  think  he  might  ;  but  there  is  this  danger,  

that  the  men  who  plied  these  trades  would  make  a 

certain  sum  of  money,  and  the  question  would  be  how 
they  would  spend  it ;  a  soldier  with  a  certain  sum  of 
money  in  his  hands  is  apt  to  spend  it  ill. 

976.  Is  it  not  likely  that  the  men  who  engaged  in 
these  trades  would  be  industrious  saving  men  rather, 
and  men  of  steady  habits  ? — In  many  cases  it  would 
be  so,  no  doubt,  but  there  is  that  difficulty;  it  is  the 
only  danger  that  I  know  of  connected  with  workshops. 
I  have  known  regimental  tradesmen,  several  of  them 
not  very  steady  men,  and  the  money  they  made  by 
their  trade  gave  them  an  opportunity  of  purchasing- 
liquor.  The  remedy  would  be  to  forbid  a  man  who 
spent  his  earnings  on  drink  to  work,  and  grant  every 
reasonable  indulgence  to  the  sober  and  industrious  one. 

977.  Do  you  think  the  men  save  much  money  ;  are 
there  many  of  them  who  have  accounts  in  the  savings 
banks  ? — Yes  ;  a  good  deal  is  saved  in  every  troop. 

978.  Is  that  habit  increasing  amongst  them  ? — 
Yes  ;  the  number  of  men  who  save,  I  think,  rather 
increases. 

979.  Are  there  any  verandahs  generally,  or  covered 
places,  or  shaded  Avith  trees,  provided,  for  the  men  ? — 
There  was  at  Lahore  a  soldiers  garden,  but  it  was 
a  very  small  place.    Generally,  there  are  not. 

980.  Must  not  the  soldier  suffer  a  good  deal  from 
ennui  ? — During  a  portion  of  the  year  it  is  very  hot, 
and  by  order  they  are  confined  to  the  barracks,  and  if 
they  suffer  it  is  from  confinement  to  the  barrack,  but 
it  is  necessary  to  confine  them.  The  14th  Dragoons 
were  surprisingly  healthy  at  Meerut  when  the  men 
were  confined  to  the  barracks,  from  9  a.m.  to  5  p.m,, 
during  the  hot  months. 

981.  Do  they  move  about  within  the  barracks  as 
they  choose  ? — Yes,  but  they  may  not  go  out  to  walk 
in  the  sun.  I  fancy  that  that  order,  strictly  carried 
out,  would  be  that  a  man  is  to  remain  in  his  barrack, 
and  if  he  was  seen  walking  out  in  the  sun  in  the 
barrack  yard,  he  would  be  liable  to  confinement. 

982.  Have  you.  turned  your  attention  to  the  dress 
and  accoutrements  of  the  soldier  in  India  ? — I  think 
the  dress  that  we  had  in  the  14th  latterly  in  the  field 
answered  very  well  ;  I  think  the  tunic  is  admirably 
adapted  for  ten  months  in  the  year,  especially  for 
wet  weather,  the  cloth  one  ;  in  hot  months  troops 
now  wear  a  kind  of  canvass  frock,  which  I  have  heard 
is  very  good  indeed  ;  but  generally  the  tunic  is  a  very 
useful  dress. 

983.  If  it  is  not  too  tight  ? — It  should  be  open 
under  the  armpit,  and  it  should  be  loose  in  the 
sleeves  ;  a  tight  sleeve  is  objectionable.  Flannel 
should  always  be  worn  next  the  skin. 

984.  The  men,  I  believe,  wear  now  a  different  helmet, 
a  wicker  one?— It  was  not  so  in  my  time;  it  may  have 
been  so  since  I  left,  13  months  ago  ;  we  wore  on  the 
late  campaign  the  turban  and  forage  cap,  we  left  the 
shako  behind  us  in  quarters. 

985.  (Sir  R.  Martin.')  Do  you  mean  a  turban  put  on 
over  the  forage  cap  ? — Yes,  bound  round  it,  or  a  cap 
expressly  made  for  it  ;  the  turban  was  bound  round 
anything  that  fitted  the  head  the  best,  with  a  flap  at 
the  back. ■ 

986.  (Chairman.)  With  a  padded  linen  cover  ?« — 
No,  merely  the  ends  of  the  turban.  It  should  be  made 
to  prevent  the  sun  from  resting  upon  any  particular 
part,  and  if  it  blows  about  all  the  better.  In  my 
opinion  it  should  be  light  and  not  exclude  air  as  well 
as  sun,  I  have  felt  a  heavy  padded  flap  to  be  very  in- 
convenient. For  the  head  there  can  be  nothing  better 
than  a  felt  helmet  with  a  peak  before  and  behind,  and 
a  white  turban  bound  round  it,  so  as  to  protect  the 
temples  and  back  of  the  head,  all  sportmen  wear  this. 
In  the  field  the  hussar  boot  is  preferable  to  trousers 
and  Wellington  boots.  In  weather  at  the  same  time 
hot  and  wet  a  light  waterproof  cloak,  with  a  hood 
would  be  serviceable. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFOEE  THE  COMMISSIONERS  APPOINTED 


EH  Gall         987-  HaVe        been  at         °f  the  hiU  stations  ?— 1 
C  B    '     have  been  at  Mussourie,  I  resided  there  for  six  months. 

  I  went  on  private  leave. 

9  Dec.  1859.       988.  Have  you  ever  considered  the  question  as  to 

 how  far  the  troops  in  India  might  be,  generally 

speaking,  quartered  along  the  high  ridges  and  places 
of  altitude,  where  there  would  be  a  lower  temperature, 
instead  of  being  scattered  about  in  the  hot  plains  ? — ■ 
If  it  could  be  done  it  would  of  course  be  advantageous 
to  them  to  be  located  in  a  climate  that  was  much  liner 
than  that  of  the  plains  :  railways  will  facilitate  trans- 
port. 

989.  Do  you  think  that  they  could  be  moved 
periodically  into  the  hills  as  a  relief  ? — They  are  now 
removed  periodically.  Each  regiment  to  a  certain 
extent  takes  its  turn  on  the  hill  stations  ;  as  they  ap- 
proach the  hills  they  are  sent  up.  If  a  regiment  was 
very  sickly  it  might  be  sent  from  a  distance,  however 
great. 

990.  Could  not  that  be  carried  out  still  further, 
and  large  permanent  hill  stations  established  ? — I 
think  it  would  be  advantageous  ;  the  ground  about 
Landour  or  Mussourie  is  not  adapted  for  the  location 
of  regiments  ;  there  is  scarcely  any  ground  extensive 
enough.  They  are  conical  hills,  but  I  have  no  doubt 
that  the  health  of  the  troops  would  be  benefited  if  you 
could  find  situations  for  them  at  a  certain  altitude. 
This  is  a  subject  the  importance  of  which  cannot  be 
overrated,  a  considerable  body  of  European  troops 
located  on  the  lower  range  of  the  north-western 
Ilimaleh  would  not  only  hold  India  securely,  but  it 
would  be  prepared  to  meet  at  any  moment  invasion 
from  the  north-west,  and  defend  the  line  of  the  Upper 
Indus  ;  were  permanent  stations  established  here  they 
would  partake  of  the  nature  of  military  colonies  : 
marriage  should  be  encouraged,  and  inducements  held 
out  to  settle  :  children  born  in  those  regions  of  Euro- 
pean parents  grow  up  healthy  and  strong  ;  and,  I  be- 
lieve that  Europeans  generally  would  enjoy  as  good 
health  as  in  Europe. 

991.  For  what  period  of  time  are  the  troops 
generally  kept  in  one  station  ? — From  three  to  four 
years.  I  know  of  no  station  except  Bangalore  that  is 
occupied  for  more  than  five.  Formerly  Cawnpore  was 
occupied  for  five  years  by  a  cavalry  regiment,  and  then 
that  regiment  moved  up  ;  there  were  two  regiments 
of  cavalry  in  Upper  India,  one  occupied  Meerut,  and 
the  other  was  at  Cawnpore  ;  three  years  is  the  usual 
period,  and  in  Sinde  two  years  only,  I  believe. 

992.  (Dr.  Farr.)  That  applies  both  to  infantry 
and  to  cavalry  ? — Yes,  but  not  to  local  corps. 

993.  But  not  to  the  artillery  ? — Yes  ;  they  would, 
I  believe,  be  relieved  in  the  same  way.  The  cavalry, 
only,  occupy  a  station  for  five  years,  and  Kirkee  might 
be  considered  as  a  permanent  station  in  former  years. 

994.  (Chairman.)  Why  is  the  time  less  in  Scinde? 
— The  climate  is  so  very  hot  aud  unhealthy.  I  do 
not  think  they  are  more  than  two  years  in  any  one 
station  there.  The  78th  and  28th  regiments  suffered 
greatly  in  Sinde. 

995.  Upon  the  whole  it  is  conducive  to  health  ? — • 
Yes  ;  I  should  except  Kurrachee;  that  is  a  station  in 
Sinde,  but  much  better  than  any  other,  indeed  a  very 
healthy  one,  being  on  the  sea  coast,  and  visited  by 
the  south-west  monsoon.  A  change  from  Kurrachee 
to  any  station  on  the  lower  Indus  would  not  be  bene- 
ficial. 

.  996.  If  you  could  find  elevated  stations  that  were 
healthy,  where  the  men  could  be  kept,  only  to  descend 
into  the  plains  for  military  or  political  reasons,  would 
not  the  necessary  amount  of  furlough  be  diminished, 
and  a  great  deal  of  expenditure  saved  in  other  ways  ? 
- — The  furlough  in  India  does  not  involve  any  ex- 
pense to  the  Government  by  the  absence  of  the 
officer  from  his  regiment  ;  a  certain  number  of  officers 
must  be  with  the  regiment  before  any  one  of  them 
can  get  his  furlough  on  private  affairs.  I  have 
no  doubt  that  fewer  applications  for  leave  would  be 
made  if  regiments  were  generally  quartered  in  the 
hill  stations.  Here  by  furlough  I  understand  leave  of 
absence. 


997.  When  an  officer  comes  on  furlough  to  England, 

who  pays  the  expense  of  his  passage  ? — If  he  comes 
on  private  affairs  he  comes  at  his  own  expense,  but 
if  he  comes  on  sick  leave,  a  subaltern  or  captain,  then 
an  allowance  is  made  to  him.  I  speak  of  those  who 
serve  in  one  of  Her  Majesty's  regiments,  as  the  14th 
dragoons. 

998.  Which  defrays  the  expense  of  the  passage  ?  

They  get  their  passage  money  as  captains  or  sub- 
alterns. 

999.  Is  the  pay  continued  ? — Yes,  for  six  months. 
If  they  come  under  the  new  regulations  which  have 
lately  been  introduced  into  India,  it  is  for  six  months  ; 
all  officers  coming  on  sick  leave  receive  allowances 
for  that  period. 

1000.  Therefore  there  is  an  expense  ? — Yes. 

1001.  What  regulations  are  there  in  the  army  in 

India  with  respect  to  the  marriages  of  soldiers  ?  A 

man  cannot  marry  without  the  consent  of  his  com- 
manding officer. 

1002.  As  in  England  ? — Yes  ;  if  he  does  marry 
his  wife  is  not  entitled  to  a  certain  allowance  which 
is  given,  of  five  rupees  a  month. 

1003.  Do  you  maintain  the  same  per-centage  as  to 
those  Avho  are  allowed  to  marry  ? — About  twelve  per 
cent,  are  allowed  to  embark  with  their  husbands  for 
India  ;  it  would  be  about  that  who  are  allowed  to 
live  in  barracks. 

1004.  Do  you  think  it  would  be  advisable  to  in- 
crease the  number  to  whom  permission  was  given  to 
marry  ? — I  do  not  think  that  improvident  marriages 
could  result  well. 

1005.  Do  many  marriages  take  place  without  leave 
in  India  ? — Not  many. 

1006.  Whom  do  the  men  marry  ? — Europeans  and 
natives  ;  they  are  allowed  to  marry  a  native.  A 
native  woman  receives  half  the  sum  that  an  European 
would.  At  Kirkee  the  married  men  all  lived  sepa- 
rately in  small  bungalows,  which  are  at  some  distance 
from  the  barracks.  They  do  not  live  in  the  barracks, 
with  few  exceptions. 

1007.  Why  is  that  difference  made  with  regard  to 
native  women  ? — I  suppose  on  the  principle  that  a 
native  woman  can  live  upon  less.  She  does  not  re- 
quire those  comforts  that  are  absolutely  necessary  to 
a  European  woman  in  India.  At  present  there  is  no 
sufficient  provision  for  the  women  iu  most  parts  of 
India. 

1008.  Have  the  native  women  fewer  children 
than  English  women  ? — I  cannot  say,  but  I  should 
fancy  much  about  the  same. 

1009.  Therefore  upon  that  subject  you  think  that 
it  would  be  impolitic  to  increase  the  facilities  for  the 
marriage  of  soldiers  ? — I  do  not  think  that  any  good 
would  result. 

1010.  How  do  the  native  wives  behave  ? — Some  of 
them  are  well-conducted  women. 

1011.  Do  they  come  from  India  with  the  men  ?— 
Very  seldom. 

1012.  The  connexion,  I  suppose,  is  at  an  end 
then  ? — If  they  were  married  they  would  have  a  right 
to  come,  but  I  think  that  the  general  result  of  a  man 
marrying  a  native  woman  would  be  that  he  would 
remain  in  the  country,  and  volunteer  into  another 
regiment. 

1013.  Is  there  any  other  point  that  you  would  like 
to  refer  to  ? — I  deem  it  desirable  that  the  soldier  in 
India  should  be  provided  generally  with  large  barracks, 
larger  in  some  stations  than  they  are  now.  I  do  not 
think  that  the  barracks  in  India  can  be  too  large, 
and  that  if  they  Avere  built  on  an  extended  scale  even 
at  the  risk  of  some  outlay,  in  the  end  it  would  prove 
economical.  Covered  ball  courts,  and  some  large 
buildings  in  which  men  might  practise  single  stick, 
fencing,  and  gymnastic  exercises,  are  also  in  my 
opinion  desirable.  If  workshops  were  established, 
an  annual  exhibition  would,  I  think,  be  Avell  attended 
and  articles  exhibited  would  find  purchasers  ;  but 
the  exhibition  should  be  strictly  confined  to  such  as 
are  regimentally  useful ;  the  object  of  workshops  is 
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not  only  to  amuse  the  men  but  to  furnish  skilful 
artificers  who,  with  little  assistance,  would  supply  the 
wants  of  a  regiment  on  a  distant  expedition  (in  Persia 
for  instance)  when  communication  with  magazines, 
and  depots  may  be  cut  off  and  a  regiment  thrown 
entirely  on  its  own  resources. 

1014.  Is  there  any  particular  amount  of  space  that 
you  wouid  say  ought  to  be  the  minimum  quantity 
allowed  to  each  man  ? — I  should  say  that  ten  feet 
for  two  beds  would  not  be  too  much.  With  regard 
to  height  25  feet  would  be  high  enough. 

1015.  Some  of  the  new  barracks,  built  "upon  the 
plan  of  Sir  Charles  Napier,  are  very  fine,  are  they 
not  ? — Yes.  At  Hyderabad  there  are  very  fine 
barracks,  and  I  think  at  Kurrachee.  I  think  that  only 
a  few  barracks  were  built  on  the  plan  of  Sir  Charles 
Napier. 

1016.  Have  you  ever  been  at  Allahabad  ? — No, 
except  when  I  was  very  sick,  not  to  reside  there,  I 
saw  nothing  of  it. 


1017.  It  is  a  very  large  station,  is  it  not  ? — Now  it 
is,  but  it  used  uot  to  be  so.  The  Meerut  barracks 
are  very  good  and  quite  a  model  for  barracks,  speak- 
ing generally  ;  not  perhaps  on  so  extensive  a  scale  as 
those  at  Hyderabad,  they  are  detached  buildings. 

1018.  (Sir  R.  Martin.)  The  rule  that  you  would 
apply  to  the  construction  of  barracks,  you  would  also 
apply  to  the  construction  of  hospitals  for  Europeans  ? 
— Yes,  in  a  stronger  degree. 

1019.  (Cltairman.)  Has  the  soldier  any  room  be- 
sides the  room  in  which  he  sleeps  ? — No. 

1020.  No  day  room  ? — No,  he  has  the  library,  or 
canteen,  but  no  room  for  general  amusement  or  resort 
where  men  would  feel  themselves  perfectly  at  ease, 
nor  has  a  private  eoldier  'any  privacy  as  non-commis- 
sioned officers  have  ;  if,  however,  there  were  a  spare 
barrack,  I  have  no  doubt  that  the  commanding  officer 
would,  if  the  soldiers  made  any  request  about  it,  take 
care  to  get  it  made  into  a  room  for  them  to  enjoy 
themselves  in. 


Lieul.-Col. 
It.  H.  Gall, 
C.B. 

9  Dec.  1859. 


Saturday,  23rd  February  1861. 

PRESENT  : 

The  Right  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


The  Right  Hon.  Lord  Herbert. 

Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.C4.A.M.D. 


Colonel  Greathed,  C.B. 
William  Farr,  Esq.,  M.D.,  F.R.S. 
John  Sutherland,  Esq.,  M.D. 


D.C.L. 


Captain  James  Edmund  Tannatt  Nicolls,  Madras  Engineers,  examined. 

and  none  for  under- 


1021.  (Chairman.)  At  what  stations  have  you 
served  in  India  ? — At  Ferozepore,  Loodiana,  Cawn- 
pore,  Allahabad,  Agra,  Mynpooree,  Futtypore,  Dug- 
shai,  Kussowlie,  Subathoo,  and  Dinapore. 

1022.  Have  you  had  considerable  experience  of 
the  stations  in  the  north  of  India,  both  upon  the 
plains  and  on  the  mountains  ? — Yes,  I  have. 


your  service 


1023.  What  has  been  the  length  of 
• — Nearly  20  years. 

1024.  With  regard  to  any  of  the  stations  that  you 
have  mentioned,  are  there  any  peculiarities  respect- 
ing them  which  you  think  it  of  importance  to  mention 
to  this  Commission  :  take  them,  if  you  please,  in  the 
order  in  which  you  have  stated  them  ? — Those  in 
the  plains  are  all  of  one  description,  the  country 
being  perfectly  flat  with  very  slight  undulations, 
just  sufficient  to  carry  the  water  into  the  nullahs 
which  run  near.  The  hill  stations  are  one  and  all 
situated  on  a  ridge  or  spur  of  a  hill. 

1025.  With  regard  to  the  stations  on  the  plains, 
are  any  of  them  surrounded  by  inundated  or  marshy 
ground  ? — In  the  rains  the  station  of  Dinapore  is 
completely  surrounded  with  water  ;  Futtypore  has  a 
few  marshes  about  it  ;  the  remaining  stations  are 
free  from  any  considerable  collection  of  water. 

1026.  Are  works  of  irrigation  carried  out  to  any 
extent  in  the  vicinity  of  any  of  these  stations  ? — 
Irrigation  is  universal  in  the  neighbourhood  of  the 
plain  stations  to  a  greater  or  leaser  extent,  but  it  is 
merely  sufficient  to  water  the  crops  and  not  to  pro- 
duce malaria. 

1027.  It  is  not  carried  so  far  as  to  leave  the  ground 
for  a  certain  time  in  a  state  of  marsh  ? — Nothing  of 
that  sort  ;  it  is  merely  sufficient  to  make  the  crops 
grow. 

1028.  (Lord  Herbert.)  Does  the  water  run  ? — No, 
it  dries  up  quickly  ;  for  the  most  part  it  is  drawn 
from  wells. 

1029.  It  is  fiot  like  an  English  water  meadow  ? — 
Not  at  all. 

1030.  (  Chairman.)  Are  there  in  any  of  the  stations 
at  which  you  have  been,  or  in  all  of  them,  sufficient 
natural  facilities  for  drainage,  or  are  any  of  them 
deficient  in  that  respect  ? — Does  your  Lordship 
mean  underground  or  surface  drainage  ? 

1031.  Take,  if  you  please,  both  ? — There  is  every 


facility  for  surface  drainage 
ground  drainage  or  sewerage. 

1032.  Do  you  mean  that  there  are  no  drains  ? — 
There  are  no  sewers  ;  there  is  not  fall  enough. 

1033.  If  there  is  fall  enough  for  a  surface  drain,  is 
there  not  fall  enough  at  the  same  equivalent  depth  ? 
— Not  generally  speaking,  because  when  you  go 
several  feet  down  and  take  a  drain  any  distance,  you 
get  below  the  level  of  the  nullah  or  river. 

1034.  (Dr.  Gibson.)  It  is  always  surface  drainage  ? 
— Yes,  as  the  rule. 

1035.  (Chairman.)  What  is  the  method  of  draining 
adopted  at  those  stations  ? — Shallow  surface  drains. 

1036.  (Lord  Herbert.)  Are  there  any  cesspools  ? — 
No. 

1037.  How  is  the  ordure  carried  off? — By  hand 
and  in  carts. 

1038.  (Sir  R.  Martin.')  Is  it  used  for  agricultural 
purposes  ? — No,  it  is  buried. 

1039.  (Lord  Herbert.)  It  is  merely  buried  ? — Yes, 
that  from  cantonments.  In  the  towns  there  is  a 
curious  way  of  scavenging,  the  pigs  generally  per- 
forming the  duty  of  scavengers. 

1040.  (Col.  Greathed.)  Is  it  not  often  burned?— 
Not  human  ordure. 

1041.  (Dr.  Gibson.)  It  is  not  consumed  in  the 
towns?*- — The  refuse  of  stables  and  cowhouses  is 
constantly  burned,  but  nothing  human  to  my  know- 
ledge. 

1042.  (Col.  Greathed.)  Have  you  not  seen  it  put 
into  a  pipe  and  burned  ? — No. 

1043.  (Dr.  Farr.)  Is  the  mode  you  have  described 
of  disposing  of  the  ordure  the  one  that  is  adopted 
round  all  the  stations  of  the  troops  at  which  you  have 
been  ? — Yes  ;  not  for  the  native  population,  but  for 
the  troops  generally  there  is  an  establishment  whose 
duty  it  is  to  cart  away  the  refuse,  and  they  bury  it  or 
burn  it. 

1044.  (Dr.  Gibson.)  What  do  they  do  with  the 
urine  ? — That  is  all  thrown  away. 

1045.  Are  there  any  such  things  as  urinals  ? — Not 
except  for  the  troops. 

1046.  (  Chairman.)  Will  you  be  so  good  as  to  state 
what  is  the  practice  followed  in  selecting  sites  for 
stations  ;  what  inquiry  is  made  into  the  local  climate 
and  diseases  ;  into  the  nature  of  the  surface  aud  sub 
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Capt.  J.  E.  T.  soil,  the  drainage  and  water  supply  of  the  district, 
Nicolh.       an(j  int0  the  other  points  bearing  on  the  health  of  the 
}  "7 —        troops  ? — The  necessity  for  a  station  having  been 
>3  <e  .1861.    c|etermjuecj  Upon,  for  military  or  political  reasons,  a 
committee  is  ordered  to  assemble  in  order  to  decide 
on  the  eligibility  of  the  ground  proposed,  and  it  is  the 
duty  of  this  committee  to  consider  the  question  fully 
in  all  its  bearings.    Its  constitution  is  two  military 
officers,  two  medical  officers,  and  the  civil  officer  of 
the  district.    The  engineer  of  the  district  attends  the 
committee,  and  furnishes  a  report  if  called  for,  and 
gives  his  advice.    It  is  a  standing  order  of  the  Govern- 
ment that  if  the  committee  is  not  unanimous  every 
dissentient  member  shall  record  his  opinion,  with  his 
reasons  in  full. 

1047.  To  whom  does  the  report  of  that  committee 
go,  or  is  it  acted  upon  without  any  further  proceed- 
ing ? — It  goes  to  the  Commander-in-Chief  through 
the  usual  channel,  and  is  decided  upon  by  the  Go- 
vernment in  communication  with  the  military  autho- 
rities. 

1048.  No  station  is  ever  established  without  the 
direct  sanction  of  the  Governor-General  and  Com- 
mander-in-Chief ? — No,  not  as  a  rule. 

1049.  Have  you  known  of  any  exceptions,  and  if 
so,  will  you  mention  in  what  cases  ? — I  have  not 
known  exceptions,  although  I  think  it  is  very  pro- 
bable that  on  the  first  occupation  of  the  Punjab 
stations  may  have  been  temporarily  fixed  upon  with- 
out reference  to  superior  authority,  and  that  they 
may  have  afterwards  grown  into  permanent  ones. 

1050.  (Dr.  Farr.)  All  the  early  stations,  I  sup- 
pose, were  selected  without  passing  under  the  review 
of  such  a  committee  ;  for  instance,  Fort  William  aud 
other  stations  ? — I  should  fancy  so. 

1051.  ( Chairman.)  Do  you  know  how  long  the  rule 
that  you  spoke  of  has  been  in  operation  ? — It  has  only 
been  in  operation,  I  think,  for  two  or  three  years. 

1052.  Therefore,  in  point  of  fact,  it  applies  only  to 
the  new  stations,  and  the  bulk  of  the  existing  stations 
have  not  been  selected  by  any  such  careful  process  ? 
— Just  so. 

1053.  Have  you  yourself  assisted  at  any  one  of 
these  committees  for  the  purpose  of  choosing  a  sta- 
tion ? — I  have  assisted  in  selecting  sites  for  buildings, 
but  never  for  a  whole  station. 

1054.  Can  you  say  how  far,  in  the  choice  of  a  site, 
sanitary  considerations  have  been  taken  into  account? 
—  I  cannot  say  ;  but  I  think  that  more  or  less 
attention  is  always  paid  to  this  point. 

1055.  With  reference  to  the  stations  at  which  you 
have  served,  are  there  many  of  them  having  within 
sight,  or  within  a  reasonable  distance,  hills  or  table 
land  which  could  be  occupied  as  military  stations  with 
as  much  advantage  as  the  present  stations  ? — No,  with 
the  exception  of  Umballa. 

1056.  Will  you  take  the  stations  that  you  have 
mentioned  seriatim,  as  those  with  which  you  are 
acquainted  ?  Ferozepore  is  in  a  plain,  I  think  ? — Yes, 
more  than  100  miles  distant  from  the  hills. 

1057.  How  is  Loodiana  situated  ? — That  is  now 
given  up  as  a  station,  except  for  a  small  detachment. 

1058.  (Sir  R.  Martin.)  On  account  of  its  unhealthi- 
ness  ? — No,  for  political  or  military  reasons.  It  was 
a  frontier  station  once. 

1059.  (Chairman.)  And  I  presume  its  importance 
has  ceased  as  the  frontier  has  extended  ? — Quite  so. 

1060.  The  next  you  mentioned  was  Cawnpore  ? — 
That  is  totally  out  of  sight,  and  a  long  distance  from 
any  hills,  and  the  same  remark  applies  to  Agra,  Myn- 
poree,  Futtypore,  Allahabad,  and  Dinapore. 

1061.  (Dr.  Farr.)  These  are  all  upon  the  rivers  ? 
— Yes,  with  the  exception  of  Mynpooree  and  Futty- 
pore. 

1062.  (Chairman.)  In  point  of  fact,  as  you  go  up 
the  great  valley  of  the  Ganges,  there  are  no  hills 
within  any  moderate  distance  of  the  existing  stations? 
— There  are  not. 

1063.  Do  you  know  of  any  instance  in  which  mili- 
tary reasons  have  overborne  considerations  of  health 
in  the  selection  of  sites,  where  a  site  notoriously  un- 


healthy has  been  occupied,  it  being  considered  a 

necessary  measure  of  military  precaution  ?  No.  On 

the  contrary,  I  have  known  a  large  military  station 
given  up  for  its  unhealthiness. 

1064.  I  have  asked  you  what  is  the  course  of  pro- 
ceeding in  choosing  a  station  ;  will  you  now  state 
generally^  to  the  Commission  what  is  the  mode  of 
constructing  a  station  as  regards  boundary,  enclosures, 
arrangement  of  buildings,  and  so  forth  ? — A  station 
is  generally  marked  out  in  the  form  of  a  rectangle, 
the  longer  side  facing  the  prevailing  wind.  On  the 
side  towards  the  prevailing  wind  the  parade  grounds 
are  marked  out  so  as  to  allow  the  air  in  front  of  the 
barracks  to  be  as  pure  as  possible,  and  to  keep  the 
cultivation  at  a  distance.  Next  to  the  parade  come  the 
barracks,  generally  in  two  rows  in  echelon,  the  rear 
row  occupying  the  intervals  between  the  barracks 
and  the  front  row. 

1065.  So  that  they  flank  each  other  ? — So  as  to 
allow  each  barrack  to  get  the  full  benefit  of  the  wind. 
In  the  rear  of  the  barracks  are  the  out-offices,  cook 
houses,  and  privies  ;  in  rear  of  those  the  various  other 
buildings,  such  as  canteens,  schools,  racket  court,  and 
so  on.  On  the  flank,  in  an  airy  situation,  is  the  hospital, 
and  in  rear  of  the  buildings  for  the  men  are  the  subal- 
terns' bungalows  ;  in  rear  of  those  the  captains  ;  and  in 
rear  of  those  the  field  officers  and  mess.  The  bazaar  is 
sometimes  in  rear  of  those,  and  at  other  times  on  the 
flank.  The  ground  round  all  the  barracks  and  public 
buildings  is  perfectly  unenclosed,  with  the  exception 
of  the  hospital,  which  generally  has  a  low  or  sunken 
wall.  The  officers'  bungalows  are  always  surrounded 
with  walls,  generally  low.  In  the  new  stations,  such 
as  those  in  the  Punjab  and  Umballa,  there  is  great 
regularity  ;  but  the  older  stations  are  very' irregular. 

1066.  From  the  description  you  have  given  it 
would  appear  that  the  object  most  aimed  at  is  to 
secure  ample  ventilation  ? — It  is. 

1067.  Military  defence  is  apparently  not  considered 
at  all  ? — It  has  not  been  hitherto, 

1068.  Is  there  any  examination  made  as  to  the 
nature  of  the  subsoil,  the  quality  of  the  water,  and 
the  means  of  drainage  ? — No ;  there  is  no  particular 
examination  ;  these  matters  do  not  vary  much  in  near 
localities. 

1069.  (Dr.  Farr.)  At  the  stations  in  the  plains  ? — 
Yes. 

1070.  (Chairman.)  In  the  valley  of  the  Ganges 
they  do  not  obtain  a  change  of  soil  or  a  change  in  the 
quality  of  the  water,  except  by  going  to  a  great 
distance  ? — Not  without  going  out  of  it. 

1071.  With  regard  to  the  water,  is  there,  to  your 
knowledge,  any  'complaint  made  of  the  quality  of  the 
water,  or  the  difficulty  of  obtaining  it  ? — The  water 
is  very  much  the  same  throughout.  It  varies  in 
distance  below  the  surface  from  about  20  feet  to  70. 
All  the  water  for  troops  is  taken  from  wells. 

1072.  We  may  take  it,  I  suppose,  that  all  your 
later  answers  refer  to  stations  on  the  plains  ? — Yes. 

1073.  With  regard  to  the  hill  stations,  I  suppose 
there  can  be  no  attempt  at  regularity  of  building  ? 
It  is  necessary,  I  suppose,  to  follow  the  fall  of  the 
ground  ? — Quite  so  ;  the  building  space  is  so  re- 
stricted that  there  is  necessarily  not  much  room  for 
selection. 

1074.  And  the  object  of  getting  as  much  air  as 
possible  is  not  there  considered  equally  important  ? 
— That  depends  a  great  deal  upon  the  height  of  the 
station  aud  its  position.  If  it  is  very  much  exposed 
it  is  often  a  consideration  to  get  the  barracks  some- 
what sheltered  ;  but  if  the  station  is  comparatively 
at  a  low  level,  the  object  is  to  get  the  barracks  in  a 
position  of  prominence,  with  a  free  circulation  of  air 
all  round. 

1075.  I  think  you  said  that  there  is  no  drainage  ? 
— There  is  none. 

1076.  With  regard  to  the  removal  of  impurities, 
all  that,  you  say,  is  done  by  hand  ? — Yes  ;  and  by 
cart. 

1077.  Therefore  what  drainage  there  is  is  merely  to 
carry  off  the  rain  water  ;  the  surface  water  ? — Yer*. 
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1078.  Will  you  describe  the  usual  privy  or  latrine 
arrangements  for  barracks  and  hospitals.  Are  cess- 
pits permitted  within  barracks  or  cantonments  ? — 
The  privy  hitherto  has  been  a  detached  building  with 
a  row  of  masonry  seats,  with  openings  through  the 
rear  wall  to  admit  of  the  ordure  being  taking  out  that 
way  and  put  into  the  carts.  The  most  recent  ar- 
rangement is  to  have  a  wooden  seat  running  the 
whole  length  with  metal  vessels  underneath,  and  at 
certain  periods  those  vessels  are  removed  through 
openings  in  the  rear  wall,  and  emptied  of  their  con- 
tents which  are  carted  away.  I  have  never  seen 
cesspits  but  once,  and  that  was  at  Dinapore. 

1079.  (Dr.  Farr.)  Were  they  common  at  Dina- 
pore ?  —  They  were  the  only  arrangements  for  the 
barracks  at  one  time,  and  appeared  to  have  affected 
the  quality  of  the  water  in  the  wells  nearest  to  them, 
so  much  so,  that  the  wells  had  to  lie  shut  up  and 
disused. 

1080.  (  Chairman.)  Have  you  ever  known  nuisances 
arise  from  the  usual  arrangements  as  you  have 
described  them  ? — No,  on  the  contrary,  in  the  Fort 
of  Agra,  during  the  mutiny,  where  3,000  or  4,000 
people  were  congregated,  the  arrangements,  which 
were  such  as  I  have  described,  were  so  effectual  that 
no  disagreeableness  was  felt.  You  might  have  lived 
next  door,  or  even  been  taken  blindfold  into  most  of 
the  privies,  and  not  have  been  aware  of  your  neigh- 
bourhood. 

1081.  What  provision  is  made  in  the  stations  for 
washing  rooms  and  baths  for  the  men  ? — The  regula- 
tion is  to  have  plunge  baths  for  both  men  and 
women,  and  also  ablution  rooms  in  separate  buildings. 
Urinals  are  generally  attached  to  the  ablution-rooms, 
so  as  to  facilitate  their  being  cleaned  by  means  of  the 
water  that  has  been  used  in  washing. 

1082.  In  the  stations  you  have  mentioned  are  the 
buildings  generally  one  or  two  stories  in  height, — 
the  barracks  and  hospital  buildings  ? — All  of  one 
story. 

1083.  What  are  the  usual  materials  used  in  their 
construction  ? — Brick  and  mortar,  or  brick  and  mud 
for  the  walls,  and  chunam  floors,  thatched  or  tiled 
roofs,  and  sometimes  flat  roofs. 

1084.  Are  the  buildings  usually  raised  off  the 
ground  ? — They  are  generally  about  a  foot  and  a  half 
or  two  feet,  no  more. 

1085.  The  chunam  floor,  as  I  understand  it,  effec- 
tually excludes  damp  ? — It  does. 

1086.  Does  the  air  pass  underneath  the  floors  so  as 
to  cut  off  damp  and  malaria  rising  from  the  ground  ? 
— -No,  there  are  no  means  to  allow  it  to  do  so. 

1087.  Are  there  arched  basements,  or  what  is  the 
form  of  the  construction  ? — The  sjjace  below  the 
floor  is  filled  in  with  earth  or  bits  of  broken  brick,  and 
over  that  the  floor  is  put. 

1088.  With  regard  to  the  materials,  do  you  con- 
sider that  the  materials  actually  used  are  as  well 
adapted  as  any  that  can  be  obtained  on  the  spot  ? — 
They  are. 

1089.  In  point  of  fact  are  they  the  ordinary  ma- 
terials used  for  building  purposes  ? — Yes. 

1090.  Are  there  any  other  materials  attainable  for 
general  purposes  ? — No,  except  at  a  ruinous  cost. 

1091.  What  form  of  construction  is  adopted  for 
keeping  the  interior  cool  besides  that  which  you 
have  mentioned,  of  the  exposure  of  one  face  of  a 
building  to  the  prevailing  wind  ? — There  are  double 
verandahs,  and  a  large  number  of  openings  with 
punkahs  and  tattaies. 

1092.  Are  double  roofs  commonly  used  ? — No. 

1093.  (Sir  R.  Martin.)  You  would,  I  suppose, 
very  much  recommend  a  double  roof  on  the  principle 
of  the  double  window  used  in  Europe,  which  ex- 
cludes heat,  cold  and  sound,  to  carry  off  the  heat  of 
the  sun  ? — It  would  undoubtedly  make  a  building 
much  cooler. 

1094.  (Chairman.)  Can  you  suggest  any  improve- 
ment in  the  general  arrangements  of  the  buildings 
of  stations,  and  in  the  materials,  plans,  and  con- 
struction of  barracks  and  hospitals  ? — I  think  the 


general  arrangements  are  good,  but  I  think  that  im- 
provements can  probably  be  made  in  some  of  the 
details  of  the  construction  of  barracks  and  hospitals. 
I  am  not,  however,  at  this  moment  prepared  to  make 
any  detailed  suggestion. 

1095.  Would  it  be  possible,  in  your  judgment,  to 
adopt  a  uniform  system  of  plans  and  construction  of 
barracks  and  hospitals  for  the  whole  of  India,  varying 
the  materials  in  different  localities  ? — Yes,  as  regards 
buildings  in  the  upper  provinces,  subject  of  course 
to  trifling  alterations,  in  fact  the  Government  of 
India  has  already  issued  standard  plans  for  adoption 
as  far  as  possible  throughout  the  country. 

1096.  When  was  that  done — within  the  last  few 
years  ? — It  has  been  going  on  for  very  many  years 
past  ;  but  within  the  last  few  years  a  revised  set  of 
plans  have  been  issued. 

1097.  (Dr.  Farr.)  Do  you  think  that  those  plans 
are  the  best  that  can  be  adopted  now  in  India,  in  the 
present  state  of  engineering  science  and  architecture  ? 
— I  do,  subject  to  the  exception  noticed  above  (Quest. 
1094). 

1098.  Can  you  suggest  any  improvements  in  them  ? 
— I  am  not  prepared  to  do  so  at  this  moment. 

1099.  (Chairman.)  With  regard  to  the  question  of 
water  supply,  can  you  suggest  any  improvement  in 
the  manner  of  obtaining,  storing,  and  distributing 
the  water  ? — I  do  not  think  that  there  can  be  any 
improvement  made  as  regards  stations  in  the  plains  ; 
but  there  is  great  want  of  an  efficient  arrangement  for 
the  hill  station,  where  the  water  is  often  a  long  dis- . 
tance  between  the  ridges  on  which  the  barracks  are 
built,  and  has  to  be  carried  by  a  long  winding  path 
on  mules.  This  matter  is,  and  has  been,  receiving 
great  attention  from  the  Government  of  India.  It  is 
important  financially,  as  well  as  in  other  respects,  as 
the  cost  of  the  mule  establishment  is  very  large. 

1100.  (Dr.  Farr.)  Do  you  think  that  well  water 
is  the  best  water  that  can  be  obtained  ?— Yes,  in  the 
plains. 

1101.  Have  you  examined  it  chemically? — No,  I 
have  not. 

1102.  Are  you  aware  that  it  is  generally  very 
impure  in  the  plain  stations  ? — I  am  not. 

1103.  (Chairman.)  Are  you  aware  of  any  means 
that  have  been  used  for  purifying  the  water  when 
it  has  been  unwholesome  ? — The  water  is  always 
filtered,  but  I  am  not  aware  of  any  other  means  being 
employed  as  a  rule. 

1104.  With  regard  to  the  arrangements  you  have 
described  as  to  the  latrines  and  privies,  do  you  con- 
ceive that  no  improvement  could  be  introduced  into 
that  ? — I  do  not  think  that  there  is  any  better  plan 
than  that  now  in  use  of  carting  away  and  burning  or 
burying  all  refuse  matter  of  all  kinds,  whether  from 
privies  or  elsewhere. 

1105.  Is  that  done  daily  or  twice  a  day,  or  how 
often  is  it  done  ? — It  is  done  daily. 

1 1 06.  Have  you  any  improvement  to  suggest  in 
the  sanitary  police  of  camps  and  stations  generally  ? 
. — None. 

1107.  Is  there  any  other  information  or  suggestions 
that  you  can  offer  to  the  Commission  on  the  subjects 
contained  in  the  paper  which  you  have  seen  ? — No. 

1108.  (Sir  R.  Martin.)  Have  you  served  a  con- 
siderable time  in  the  mountain  ranges  in  your 
official  capacity  as  an  engineer  officer  ? — I  have  been 
there  about  three  years  altogether. 

1109.  Do  you  consider  the  ridges  and  spurs  of  the 
mountains  which  you  have  mentioned  favourable  or 
otherwise  for  the  preservation  of  European  health  ? 
— Decidedly  favourable. 

1110.  Generally  speaking  are  there  not  in  the  rear 
of  the  ridges  and  spurs  you  have  mentioned  elevated 
positions  having  greatly  less  rain  fall,  and  being 
therefore  better  suited  for  European  occupation  than 
the  front  spurs  ? — Such  situations  undoubtedly  exist, 
and  Avould  be  far  preferable  to  the  outer  ones,  as 
regards  health,  but  I  cannot  speak  from  personal 
knowledge  of  any. 

1111.  The  station  of  Chenee  in  the  Himalayas  is 
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Capt.  J.  E.  T.  one  of  the  nature  that  I  have  referred  to — are  you 
Nicolh.       acquainted  with  that  personally  ? — No. 
_T~  1112.  But  you  are  aware  of  its  advantages? — I 

'  '  know  that  it  has  a  most  healthy  situation,  and  vastly 
superior  to  those  nearer  the  plains,  and  it  is  such 
that  you  can  almost  choose  any  climate  you  may 
wish,  from  considerable  heat  up  to  perpetual  snow, 
by  merely  ascending  the  mountain. 

1113.  Must  not  the  relatively  advanced  position 
of  many  of  the  hill  stations  result  in  their  having  to 
bear  the  brunt  of  the  south-west  raining  monsoon 
with  an  excessive  rainfall  ? — I  should  think  it  was 
so.  But  in  my  opinion  one  of  the  greatest  disadvan- 
tages in  the  hill  stations  is  the  force  of  the  monsoon 
to  which  they  are  exposed  ;  the  clouds  are  continually 
hanging  about  them  ;  they  disperse  and  reform  again 
very  quickly  ;  and  at  one  moment  you  may  be  in 
sunshine,  and  feeling  inconveniently  warm,  and  shortly 
afterwards  you  may  be  in  a  cloud,  experiencing  a 
considerable  chill. 

1114.  That  description  would  not  apply,  would  it, 
to  the  stations  in  the  rear  which  I  have  mentioned  ? 
— I  do  not  think  it  would. 

1115.  {Dr.  Gibson.)  Why  not  ? — Because  the  fall 
of  rain  is  less.  There  is  a  certain  point  in  the  ranges 
where  you  are  almost  above  the  rain  ;  at  Chenee,  for 
instance,  or  part  of  it,  you  get  above  it. 

1116.  {Col.  Greathed.)  How  far  is  Chenee  from 
the  plains  ? — More  than  100  miles. 

1117.  {Sir  R.  Martin.)  The  injurious  consequences 
of  selecting  a  front  mountain  station  were  especially 
found  in  Assam,  in  the  ChirraPoonjee  range,  were  they 
not,  where  the  rainfall  is  counted  by  fathoms  ? — I 
have  no  personal  acquaintance  with  that  part  of  that 
range  of  hills. 

1118.  But  you  have,  I  presume  heard  of  them  ? — 
Yes. 

1119.  Taking  the  hill  stations  on  the  average,  will 
not  the  approaches  by  roads  be  made  altogether  under 
Government  direction,  supposing  you  selected  a  new 
station  ? — Certainly. 

1120.  In  finding  a  new  hill  station,  would  it  not  be 
an  advantage,  on  the  score  of  military  and  medical 
police,  to  restrict  the  number  of  such  approaches 
from  the  plains,  and  not  to  have  too  many  of  them  ? — 
I  do  not  think  it  would  be  of  such  advantage  as  to 
counterbalance  the  other  benefits  derived  from  roads. 

1121.  Suppose  that  such  communications  were 
restricted  to  one  or  two  roads,  having  sentries  upon 
each  of  them  ;  would  you  not,  by  such  means,  greatly 
impede  the  introduction  of  syphilis,  and  also  of  the 
injurious  prints  which  are  manufactured  and  sold  in 
all  the  bazaars  of  India  ? — Not  to  any  great  extent. 
The  population  round  about  the  hill  stations  are  quite 
independent  of  the  roads  ;  and  if  it  is  worth  their 
while,  the  want  of  a  road  would  not  stop  the  intro- 
duction of  liquor,  or  of  anything  else. 

1122.  Not  even  where  the  approaches  were  very 
precipitous  ? — I  do  not  think  that  the  nature  of  the 
hills  is  such  that  a  road  or  two  more  or  less  would 
materially  affect  the  matter.  Where  there  are  no 
roads  there  are  generally  pathways,  up  which  liquor 
or  women  could  be  brought,  without  any  very  great 
additional  difficulty. 

1123.  As  compared  with  other  cantonments  in  the 
plains,  surely  there  would  be  greater  facilities  for 
exclusion  by  such  a  plan  as  I  have  referred  to  ? — 
Compared  with  the  plains  there  would  be. 

1124.  You  are  aware,  I  presume,  that  great  diffi- 
culties are  found  in  the  other  cantonments  to  arise, 
from  the  impossibility  of  establishing  any  system  of 
military  or  medical  police,  which  shall  prevent  the 
introduction  of  what  I  have  referred  to  ? — Yes. 

1125.  What  description  of  barrack  or  hospital 
would  you  recommend  on  a  mountain  range,  under 
trial  as  to  climate  ;  would  you  recommend  the  huts 
of  the  country,  or  brick  and  mortar  structures  ? — I 
should  think  that  temporary  constructions,  as  huts, 
but  not  the  huts  of  the  country,  should  be  made  in  the 
first  instance,  so  as  to  give  the  locality  a  fair  trial. 

1126.  Do  you  think  that  those  huts  would  be 


proper  for  such  positions  ? — I  should  think  they 
would. 

1127.  {Dr.  Gibson.)  Would  not  the  troops  suffer 
during  the  monsoon  season  in  such  kind  of  buildings  ? 
— I  do  not  think  they  would  for  a  short  time  ;  the 
huts  would  be  air-tight. 

1128.  {Dr.  Farr.)  And  water-tight  ?— Yes. 

1129.  {Sir  R.  Martin.)  If  the  roofs  were  con- 
structed on  the  principle  of  the  double  window,  so  as 
to  carry  off  the  redundant  heat  of  the  sun,  it  would 
be  an  advantage,  would  it  not,  to  have  iron  huts  con- 
structed upon  the  double  roof  principle  ? — In  the 
hills  ? 

1 130.  Yes  ? — I  scarcely  think  it  would  be  necessary, 
the  heat  there  not  being  sufficiently  great  to  require  it. 

1131.  But  on  the  plains  you  think  it  would  be 
necessary  ? — Yes,  it  would  be  very  advisable. 

1132.  {Dr.  Farr.)  Do  you  think  that  the  present 
hill  stations  are  not  the  best  that  might  be  selected 
in  a  sanitary  point  of  view  ? — A  better  climate  could 
undoubtedly  be  found  further  in  the  interior. 

1133.  At  Avhat  distance  from  the  existing  stations 
could  that  better  climate  be  found  ? — At  a  very  con- 
siderable distance. 

1 1 34.  At  what  distance  ? — I  dare  say  60  or  70 
miles.  It  is  the  great  distance,  and  the  expense  of 
buildings,  roads,  and  transport,  that  has  kept  the 
hill  stations  so  much  on  the  outer  ranges. 

1135.  Then  such  a  place  would  not  be  accessible 
at  present  by  roads  ? — Most  likely  not. 

1136.  Roads  must  be  constructed  ? — Yes. 

1137.  At  great  expense  ? — Yes,  most  probably. 

1138.  If  that  difficulty  could  be  got  over,  and  the 
troops  were  stationed  there,  Avould  they,  in  your 
opinion,  be  equally  serviceable  for  military  purposes  ? 
— They  would  be  so  much  removed  from  the  scene 
of  action. 

1139.  {Chairman.)  The  objection  to  their  going 
further  into  the  hill  ranges,  assuming  the  roads  to  be 
made,  is  that  the  distance  would  be  greater  to  bring 
them  into  action,  and  greater  to  take  them  back,  and 
the  expense  of  conveying  provisions  and  necessaries 
of  every  kind  would  be  enormously  increased  ? — It 
would. 

1 1 40.  I  presume  that  in  the  interior  of  the  moun- 
tain ranges  no  supplies  could  be  obtained,  except 
those  that  are  brought  up  from  the  plains  ? — The 
greater  part  of  the  supplies  would  probably  come  from 
the  plains. 

1141.  {Col.  Greathed.)  Do  you  know  of  any  sta- 
tion in  the  Himalayas  where  a  regiment  of  soldiers 
could  be  exercised  with  ease  and  freedom  ? — No. 
Such  positions  would  be  on  the  low  levels,  and  to  be 
objected  to  on  considerations  of  health. 

1142.  {Sir  R.  Martin.)  But  they  can  be  brought 
down  on  to  the  plains  during  the  cold  season  for 
exercise  with  facility  from  all  those  stations  ? — At 
j)resent  they  can,  and  this  is  now  done. 

1143.  (Col.  Greathed.)  Have  you  ever  heard  that 
the  men  in  the  hill  stations  in  the  Himalayas  become 
excessively  Avearied  from  inaction  ?  —  Yes,  and  I 
believe  they  dislike  those  stations  for  that  reason. 

1144.  {Dr.  Gibson.)  Do  the  men  prefer  the  stations 
on  the  plains  to  the  hill  stations  ? — I  think  they  do 
generally,  and  I  imagine  greatly  for  the  reason  which 
has  just  been  mentioned  that  liquor  is  more  accessible, 
and  debauchery  and  that  sort  of  thing  more  common. 
In  the  hills  their  movements  are  more  fettered  by 
the  want  of  roads,  and  the  impossibility  of  moving 
except  on  a  road. 

1145.  {Chairman.)  At  most  of  the  existing  hill 
station's,  I  apprehend,  there  is  only  one  or  two  roads 
on  which  it  is  possible  to  go  backwards  and  forwards 
at  all  ? — At  a  station  itself  there  are  generally  four 
or  five  roads,  and  leading  into  it  one  or  two. 

1146.  {Dr.  Gibson.)  In  the  higher  ranges  is  there 
ground  in  which  vegetables  can  be  grown  ? — Yes  ; 
vegetables  could  be  cultivated  to  any  extent  required 
for  troops,  and  the  cultivation  in  the  hills  throughout 
being  carried  out  in  terraces,  there  is  no  absolute 
necessity  for  having  flat  ground. 
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1 147.  (Dr.  Farr.)  Then  ultimately  in  those  stations 
which  you  think  so  desirable,  they  would  be  able  to 
grow  vegetables  enough  to  supply  the  troops  ? — 


Yes 


any  necessary  amount  of  the  best  English 
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fruit  and  vegetables,  I  have  no  doubt,  could  be  grown. 
Hill  potatoes  are  excellent. 

1148.  Could  they  get  cattle  and  other  animals  to 
supply  them  with  animal  food  ? — They  would  have 
to  be  imported  from  the  plains. 

1149.  But  alternately  could  not  sheep  and  other 
animals  be  raised  on  those  high  mountain  stations 
where  the  climate  is  so  agreeable  ? — They  could 
undoubtedly  be  raised,  but  I  am  not  prepared  to  state 
in  what  quantity,  or  whether  it  would  be  worth  while 
to  do  so. 

1150.  (Dr.  Gibson.)  What  is  the  nature  of  the 
present  herbage  on  the  hills  and  in  the  interior  ? 
Does  grass  grow  on  the  surface  ? — Yes  ;  to  a  great 
extent. 

1151.  (Col.  Greathed.)  Is  there  not  a  poisonous 
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grass  in  the  Himalayas  which  is  very  apt  to  poison  Capt.  J.  E.  T. 
a  whole  flock  of  goats  at  once  ? — There  may  be,  but 
I  never  heard  of  it.  A  medical  officer  told  me  once 
that  the  water  supplied  to  most  of  the  stations  was 
collected  from  ground  in  which  many  poisonous  plants 
grew,  and  he  thought  it  had  imbibed  a  certain  amount 
of  their  poisonous  qualities  ;  and  his  suggestion  was 
that  the  water  should  not  be  taken  from  the  surface, 
but  that  the  hill  should  be  excavated  for  some 
distance  and  the  water  taken  more  from  the  inner 
part  of  the  hill,  where  the  springs  were. 

1152.  The  water  is  collected  in  tanks,  and  the 
troops  are  not  supplied  with  it  from  Avells  ? — They 
are  supplied  from  springs  ;  there  is  generally  a  small 
reservoir  for  the  people  to  fill  from,  but  it  is  con- 
stantly running  water.  It  fills  from  the  spring,  and 
the  surplus,  if  any,  flows  out. 

1 153.  Then  the  surface  water  would  run  into  that  ? 
— It  runs  down  into  the  valleys,  and  goes  into  the 
drainage  of  the  country. 


The  witness  withdrew. 


Dr.  John  M'Lennan,  F.R.C.P.,  Phy 

1154.  (Chairman.)  Will  you  state  how  long  you 
have  served  in  India  ? — Thirty-one  years. 

1155.  How  long  is  it  since  you  have  left  India? 
—Six  years. 

1156.  Have  you  served  with  Queen's  troops, 
with  local  British  troops,  or  native  troops  ? — I  have 
Beryed  with  all. 

1157.  In  what  presidencies,  and  what  stations, 
have  you  served  ?  —  In  the  Bombay  presidency,  and 
principally  at  the  presidency  town  ;  that  is  to  say,  I 
have  served  for  27  years  out  of  the  31  in  Bombay.  The 
others  I  can  mention  in  their  order.  I  was  at  Ma- 
tooughasix  months,  in  the  Persian  Gulf  nine  months, 
and  in  Poona  15  months,  at  Malligaum  two  years, 
and  in  Bombay  27  years. 

1158.  Will  you  describe  the  stations  at  which  you 
have  served  with  reference  to  their  healthiness  or 
unhealthiness  ? — Four  years  after  I  left  Matoougha 
it  was  abolished  as  a  station  principally  on  account 
of  its  unhealthiness.  The  Persian  Gulf,  in  refer- 
ence to  healthiness,  varies  with  the  seasons,  and  it 
has  likewise  varied  much  in  different  years.  At 
some  periods  fever  and  cholera  have  greatly  pre- 
vailed among  the  European  residents  and  visitors 
there,  and  also  in  the  crews  of  ships  lying  in  its 
roads  and  harbours,  and  in  consequence  of  the  great 
heat  of  its  hot  season,  the  evils  arising  from  high 
temperature  are  frequently  experienced.  Poona  is  a 
healthy  climate,  and  Malligaum  tolerably  so  ;  but 
formerly,  30  to  40  years  ago,  the  outposts  in  Can- 
diesh  occupied  by  detachments  of  the  native  regi- 
ments serving  in  Malligaum  were  most  deadly. 
Since  then,  however,  they  have  been  withdrawn,  or 
reduced,  and  the  duty  has  been  taken  by  men  of  the 
Bheel  corps,  who  have  suffered  less  than  sepoys  of 
the  regular  native  army.  Bombay  may  be  described 
to  be  an  island  consisting  of  two  somewhat  parallel 
ridges  of  volcanic  rocks  of  slight  elevation,  running 
in  a  northerly  and  southerly  direction,  containing  be- 
tween them  a  level  plain  of  sand  and  shells  overlying 
argillaceous  shale,  of  about  two  miles  in  width.  On 
this  plain,  and  on  ground  sloping  slightly  to  the  east- 
ward, is  situated  the  native  town  and  the  habitations 
of  y^ths  of  the  population.  The  houses  of  many  of 
the  European  and  wealthier  native  inhabitants  are 
on  the  heights  Colaba,  an  island  close  to  and  formerly 
separated  from  Bombay  by  a  narrow  ferry,  though  now 
joined  to  it  by  a  causeway,  is  a  long,  narrow,  rocky 
strip  raised  a  few  feet  only  above  high  water  mark. 
Here  are  barracks  and  an  hospital,  &c.  for  one  Euro- 
pean regiment,  though,  for  years  back,  only  occupied 
by  a  weak  wing,  relieved  yearly.  Here,  too,  is  the 
depot  for  Her  Majesty's  troops,  generally  used  as  a 
quarter  for  a  few  weeks  only  in  the  cold  season  by 
the  unfits  previous  to  their  embarkation  for  Europe. 
In  the  fort  there  are  the  town  barracks,  used  of  late 
years  only  for  the  garrison  band  and  some  weak  ord- 
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nance  details,  and  properly  disused,  too,  since  they 
are  close  to  the  bazaar  and  main  street,  and  with  very 
imperfect  separation  from  both.  Hence  it  was  scarcely 
possible  to  repress  irregularities.  Fort  George,  an  out- 
work of  the  Bombay  fort,  contains  barracks  and  an  hos- 
pital, &c,  for  a  regiment ;  but  of  late  years  it  has  been 
occupied  by  a  weak  battalion  of  artillery  only,  rarely 
consisting  of  more  than  one  or  two  companies  ;  and  in 
the  cold  season,  for  a  few  weeks,  by  the  unfits  of 
the  local  European  army  before  they  embarked  for 
England.  From  the  previous  description,  it  will  be 
apparent  that  the  soil  opposes  no  obstacles  to  drain- 
age, although  the  very  slight  fall  does,  and  thereon 
depend  some  of  the  most  important  sanitary  defects  of 
Bombay.  Its  average  temperature  is  about  80°, 
average  daily  range  of  thermometer  11°,  average 
yearly  fall  of  rain  70  to  80  inches,  occurring  generally 
in  from  80  to  100  days  in  the  months  of  June, 
Jul}r,  August,  September,  the  S.W.  monsoon.  Sea- 
breezes  only,  prevail  in  these  months  and  for  more 
than  half  the  remainder  of  the  year  ;  so  that  on  the 
whole  it  may  be  said  they  blow  for  19  hours,  while 
the  land  breezes  only  prevail  at  the  rate  of  five 
hours.  Bombay  is  unhealthy  both  for  European  and 
native  troops,  and  also  even  as  regards  the  native 
community  ;  but  to  answer  this  question  properly 
would  require  time  and  space,  and  much  information 
thereon  can  be  got  from  the  jmblic  records  of  the 
medical  department,  as  also  from  the  Transactions  of 
the  Bombay  Medical  and  Physical  Society  ;  and  as  to 
its  native  civil  population,  from  Dr.  Leith's  most 
valuable  Mortuary  Reports  for  the  last  ten  years, 
published  by  the  Government  of  that  presidency. 

1159.  Are  there  any  sources  of  dampness  or  ma- 
laria within,  or  in  the  neighbourhood  of  these  stations 
you  have  described  ;  if  so,  will  you  state  what  those 
sources  are  ? — As  such  sources  affecting  the  locations 
of  the  troops  in  Bombay,  there  is  the  ditch  around 
Fort  George,  and  on  the  esplanade  face  of  the  fort 
generally,  and  also  the  abominable  nuisances  on  the 
beaches  not  far  from  Fort  George,  and  the  town  bar- 
racks, and  lines  of  the  native  troops.  The  beach 
nuisance,  in  a  slighter  degree,  affects  one  side  of 
Colaba,  and  there  perhaps  chiefly,  because  the  tide 
does  not  so  completely  cleanse,  or  sweep  the  beach,  of 
Back  bay,  as  at  other  parts  of  the  circumference  of 
the  island.  The  bad  drainage  of  the  greater  portion 
of  the  densely  inhabited  part  of  the  native  town  of 
Bombay  (on  the  flats,  are  grown  crops  of  rice  during 
the  monsoon) ;  the  improper  disposal  of  the  dead  ;  the 
filling  up  of  cavities,  and  raising  the  level  of  parts  of 
the  island  by  foul  dung-heaps,  and  the  use  of  cess- 
pools, must  all  be  fertile  sources  of  malaria  ;  at  least, 
as  affects  the  civil  population.  Moreover,  there  are 
extensive  salt-marshes  on  the  neighbouring  island  of 
Salsette,  which  are  shown  by  Dr.  Leith,  in  the  Mor- 
tuary Reports  previously  alluded  to,  to  have  a  preju- 
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Dr.         dicial  effect  on  the  health  of  those  divisions  of  Bombay 
F*jfl?pn'   island  most  adjacent  to  them. 

1 160.  Is  the  subsoil  dry,  or  damp  and  undrained  ? 
23  Feb.  1861.    — The  subsoil  of  Bombay  could  be-  better  drained  ;  it 

is  not  so  well  drained  as  it  ought  to  be  ;  the  slight  fall 
opposes  an  obstacle  to  it. 

1161.  Is  there  any  portion  of  these  stations,  or  of 
the  vicinity,  subject  to  flooding  by  overflow  of  water  ? 
— During  heavy  monsoons,  and  when  much  rain  falls 
for  many  successive  hours,  portions  of  the  esplanade 
of  Bombay,  of  the  flats,  and  even  of  small  portions  of 
Colaba,  are  flooded,  but  generally  do  not  remain  so 
for  any  long  period  ;  it  is  mere  surface  water. 

1162.  Probably  that  temporary  flooding  is  rather 
beneficial  than  otherwise  in  removing  nuisances  ?— 
I  think  so  ;  I  do  not  think  it  is  prejudicial. 

1163.  Are  the  latrines,  urinals,  ablution-houses, 
and  washhouses  sufficiently  drained  to  remove  their 
contents  to  a  distance  ? — The  latrines  of  the  barracks 
of  Colaba  and  Fort  George  project  into  the  sea,  but 
their  deposits  are  not  sufficiently  removed.  The 
Medical  Board  of  Bombay,  writing  of  sanitary  matters, 
in  July  1854,  stated,  "It  cannot  have  failed  to  be 
"  noticed  that  the  habits  of  the  native  inhabitants  of 
"  Bombay  are  very  different  from  those  of  the  in- 
"  mates  of  barracks,  or  from  those  of  the  residents 
"  in  European  towns,  who  all  resort  to  privies,  &c, 
"  while  in  Bombay  they  resort  daily,  by  thousands, 
"  to  the  beaches  and  to  open  places,  and  scarcely  any 
"  part  of  the  island  is  quite  free  from  disgusting 
"  smells  from  this  cause,  while  the  sea  face  of  the 
"  Fort,  and  the  beach  in  Back  bay,  are  really  enor- 
"  mous  and  most  abominable  necessaries,  washed 
"  over,  it  must  be  added,  by  the  tide  twice  daily." 
In  respect  to  the  urinals,  ablution-houses,  and  wash- 
houses  of  the  civil  community,  there  were  none  public 
in  Bombay,  of  which  I  was  aware,  and  the  drainage 
from  those  in  private  dwellings  passed  into  what  was 
termed  the  main  drain,  which,  from  its  slight  fall, 
may  be  described  rather  as  an  enormous  open  cessj>ool, 
which  constituted  a  monster  nuisance,  not,  however, 
affecting  any  barrack,  the  outlet  to  which,  more- 
over, being  below  low- water  mark,  did  not  prevent 
the  partial  influx  of  sea-water,  which  added  to  the 
other  sufficiently  noxious  and  impure  exhalations.  On 
the  open  beach,  close  to  the  outlet  of  the  sluices  of  the 
main  drain,  the  night  soil  from  some  public  neces- 
saries, and  from  the  Jemsetjee  Jeejeebhoy  Hospital 
were  deposited,  and  rendered  the  vicinity  most  dis- 
gusting. 

1 1 64.  From  your  description  it  would  appear  that 
there  was  a  deficiency  in  the  police  regulations,  as 
much  as  a  deficiency  in  sanitary  accommodation  ? — 
Yes,  there  is  very  great  difficulty  ;  unless  the  soil  were 
burned,  I  believe  it  would  be  almost  impossible  to 
get  rid  of  it ;  it  is  taken  out  to  sea  and  washed  back. 

1165.  Did  you  consider  that  the  drainage  of  the 
station,  taken  as  a  whole,  was  sufficient  for  health  ? — 
Certainly  not,  at  the  time  I  left  India,  previously  to 
1855. 

1166.  Is  the  water  supply  in  a  satisfactory  condi- 
tion ? — The  water  supply  is  now  abundant  and  good  ; 
it  is  brought  into  the  town  from  Vehar  in  Salsette  ; 
but  is  not  laid  on  into  the  houses  yet.  The  tanks 
and  wells  were  at  all  times  regularly  cleaned  out, 
and  were  free  from  vegetation  and  decomposing  or- 
ganic matter.  Tanks  in  which  there  might  be  danger 
of  contamination  from  infiltration  of  impure  fluids 
were  appropriated  for  washing  purposes,  and  for 
watering  the  roads,  &c.    Attention  was  paid  to  that. 

1167.  Could  you  suggest  any  improvement  with 
regard  to  the  water  supply  generally,  as  to  the 
sources  from  which  water  is  derived,  the  means  of 
storage  in  use,  and  the .  means  of  distributing  it  ? — 
The  Vehar  water  will,  in,  future  provide  for  all 
wants. 

1 168.  Do  the  arrangements  made  include  the  laying 
on  of  the  water  into  private  houses  ? — They  do,  I 
understand  ;  but  that  has  not  been  done  yet.  The 
water  is  brought  into  the  city,  but  it  has  not  yet  been 
laid  on  to  the  houses. 


1169.  Will  you  describe  to  the  Committee  gene- 
rally the  construction  of  the  barracks,  and  the  mate- 
rials with  which  they  are  built,  also  the  usual  con- 
struction of  temporary  huts  and  tents  used  for  barrack 
or  hospital  purposes  ? — Throughout  the  presidency 
permanent  barracks  are  generally  built  of  brick,  with 
tile  roofs.  Temporary  barracks  are  built  of  wood 
cadgans  and  matting,  with  thatched  or  cadgan  roofs. 
Tents,  when  pitched  for  troops,  in  lieu  of  temporary 
barracks,  are  generally  placed  under  a  thatched  or 
cadgan  roof,  and  at  times  have  partial  mat  or  cadgan 
walls.  On  Colaba  the  barracks  are  of  plastered 
bricks,  with  tile  roofs  and  stone  floors .;  in  Bombay, 
of  the  same  materials,  excepting  that  the  upper  stories 
have  wooden  floors. 

1 1 70.  Are  the  floors  raised  above  the  level  of  the 
ground,  and  if  so,  how  much  ;  or  is  there  a  free  cir- 
culation of  air  beneath  ? — Floors  are  generally  raised 
from  one  to  four  feet  ;  but  it  would  doubtless  be 
better  that  they  should  be  raised  on  arches,  which 
might  be  made  so  high  as  to  permit  the  space  beneath 
to  be  used  as  a  place  of  assembly,  or  for  amusement 
and  work.  There  is  generally  a  free  circulation  of  air 
within  the  building,  a  matter  of  great  importance  in 
hot  climates.  I  have  known  floors  in  the  Colaba 
barracks  and  hospital  to  be  damp.  I  have  known  a 
temporary  barrack  to  be  temporarily  more  unhealthy 
than  the  rest,  from  damp,  in  consequence  of  insuffi- 
cient protection  on  its  weather  face,  as  also  in  another 
from  defects  in  its  sub-drainage. 

1171.  Then  there  is  not  a  free  circulation  of  air, 
as  I  understand  you,  beneath  the  floors  ? — There  are 
two  upper-storied  hospitals  in  Bombay,  which  are 
raised  on  a  ground  floor,  and  where  there  is  a  circula- 
tion of  air  below ;  but  generally  in  the  Bombay  pre- 
sidency the  hospitals  are  built  upon  a  solid  substratum  ; 
the  windows  are  like  lofty  venetianed  and  glazed 
doors  down  to  the  floor,  and  there  are  openings 
above  ;  but  there  is  no  circulation  below  the  floor, 
which  is  solid,  or  in  some  cases  there  have  been  air- 
channels  j>ermeating  the  space  below  the  flooring, 
and  with  gratings  opening  into  the  apartments  ;  but 
I  believe  they  were  not  found  to  answer  ;  refuse, 
and  fragments  of  meals,  &c,  have  been  thrown  in 
by  the  gratings,  and  soldiers  are  often  careless  and 
thoughtless  in  such  matters.  I  rather  think  it  was 
doubted  whether  it  was  much  to  be  desired  to  have 
such  mere  channels  for  circulation  of  air.  Raising 
them  on  arches  is  doubtless  the  best. 

1172.  What  is  the  number  of  cubic  feet  usually 
allowed  per  man  in  the  barracks  with  which  you  are 
acquainted  ? — 1,200  cubic  feet  are  the  regulated 
amount.  I  do  not  doubt  that  it  may  be  less  than 
that  now,  since  so  many  troops  have  been  added.  I 
extracted  from  a  report  that  I  saw,  the  number  of 
European  troops  in  the  Bombay  presidency  in  1858  ; 
viz., — 

Cavalry  -  -  -  2,287 

Artillery         -  -  -  2,881 

Engineers        -  -  -  273 

Infantry  -  -  -  13,270 

Total     -  -  18,711 


and  there  must  have  been  much  deficiency  lately  ;  but 
1,200  feet  are  the  regulated  amount.  When  I  left,  all 
the  barracks  were  being  made  to  afford  1,200  cubic 
feet  per  man,  for  the  strength  to  be  quartered  there. 

1173.  The  departure  from  that  rule,  I  presume, 
was  during  the  mutiny  ? — Yes. 

1174.  Can  you  state  what  is  the  superficial  area  of 
floor  which  is  allowed  to  each  man  ? — I  do  not  recol- 
lect exactly ;  but  there  was  space  between  the  barrack 
cots,  and  a  considerable  space  between  the  two  lines  of 
cots  on  either  side. 

1175.  Are  double  roofs  in  use? — I  have  not  seen 
any. 

1176.  Are  the  side  walls  sufficiently  protected  by  • 
verandahs  ? — I  should  say  generally  so.    The  veran- 
dahs were  from  seven  to  12  feet  wide. 
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1177.  Have  you  known  the  verandah  itself  used 
for  sleeping  accommodation  for  the  troops  ? — Yes. 

1178.  Do  you  think  that  is  a  healthy  or  an  un- 
healthy practice  ? — Supposing  the  centre  ward  of  an 
hospital  to  be  full,  it  is  unhealthy  ;  but  I  have  often 
taken  men  from  the  centre  ward  and  put  a  few  in 
the  outer  verandah,  for  the  sake  of  obtaining  greater 
coolness  and  openness  ;  but  to  use  the  verandah  in 
that  way  as  sleeping  accommodation  habitually  is  bad. 

1179.  Generally  speaking,  is  there  enough  of  shade 
in  the  stations  to  enable  the  men  located  there  to  take 
exercise  in  the  heat  of  the  day  ? — I  think  not,  gene- 
rally speaking. 

1180.  According  to  your  experience,  in  what  man- 
ner do  the  men  generally  pass  their  time  during  the 
heat  of  the  day  ? — I  am  afraid  only  in  the  barrack 
rooms,  and  in  the  canteen,  or  on  the  parade  ground, 
and  fives  court  at  play. 

1181.  What  means  of  ventilation  are  used  in  the 
barracks  ? — The  buildings  are  very  open,  with  venti- 
lators frequently  all  along  the  roof. 

1182.  Are  punkahs  employed  ? — In  a  few  stations 
only — some  five  or  six  in  hospitals.  In  some  bar- 
racks, I  think,  an  allowance  is  given  for  that  purpose; 
but  a  small  one. 

1183.  Are  thermantidotes,  or  any  other  contri- 
vances of  that  description,  used  for  cooling  the  air  ? 
—I  think  not  ;  they  may  be  used  in  Upper  Sinde. 

1184.  Are  they  used  in  the  hospitals? — I  think 
they  may  be  in  a  few. 

1185.  In  what  condition  have  you  found  the  air  of 
the  barrack  rooms  at  night  ? — At  times,  in  the  cool 
weather,  close.    Soldiers  will  shut  themselves  up. 

1186.  Have  you  any  suggestions  to  make  as  to  any 
improvements  in  the  materials,  or  form  of  construc- 
tion of  the  barracks,  and  barrack  and  hospital  huts 
and  tents,  or  in  the  ventilation  of  barrack  rooms,  and 
in  cooling  the  air  in  them  ? — No. 

1187.  You  do  not  consider,  perhaps,  that  upon  the 
whole  the  existing  barracks  in  these  respects  are  very 
defective  ? — I  think,  as  a  whole,  that  the  barrack 
accommodation  in  Bombay  is  very  deficient ;  but  I 
think  much  is  done  when  it  can  be  done,  and  that  one 
very  rarely  meets  with  authorities  who  are  more  ready 
to  do  all  that  is  wanted,  or  more  active  in  doing  it 
when  they  can. 

1188.  {Dr.  Gibson.)  But  still  you  think  the  bar- 
rack accommodation  is  not  in  a  high  state  of  effi- 
ciency ? — I  think  that  the  barrack  accommodation  in 
Bombay  is  not  good.    There  are  superior  new  bar-  j' 
racks  in  Sinde  and  Poona. 

1189.  {Chairman.)  Have  you  anything  to  state 
with  regard  to  the  sanitary  state  of  guard-rooms,  as 
to  ventilation  or  overcrowding  ? — Generally  speak- 
ing, the  guard-rooms  are  in  a  good  condition,  and  I 
have  not  known  of  their  being  overcrowded.  The 
guard-rooms  I  have  seen  have  been  good. 

1190.  With  regard  to  military  prisons,  what  is  the 
sanitary  condition  of  them  as  to  the  cubic  space 
allowed  to  the  prisoners,  and  the  drainage  and  venti- 
lation?— I  believe  tolerably  good  ;  but  they  are  dark, 
and  without  many  free  openings,  and  in  some  places 
they  are  insufficiently  protected  by  verandahs,  and 
are  consequently  hot,  which  should  be  corrected, 
there  being  a  verandah  only  on  the  front  face,  but  not 
on  the  three  other  sides. 

1191.  Will  you  describe  to  the  Commission  the 
means  of  personal  cleanliness  that  are  provided  in  the 
way  of  ablution  rooms  and  bath  rooms,  existing  at 
the  stations  which  you  have  described  ? — I  think 
much  remained  to  be  done  to  make  the  soldier  as 
comfortable  as  he  might  be  made  in  such  matters. 
At  some  barracks  it  appeared  to  me  that  expense  had 
been  gone  to  to  make  a  plunge  bath,  which  had  not 
been  so  constructed  as  to  be  inviting  in  appearance, 
being  both  dark  and  damp,  and  with  an  insufficient 
supply  of  water.  I  allude  now  to  that  of  the  horse 
artillery  at  Poona.  In  the  Ghorpoorie  barracks,  at 
the  same  station,  there  was  an  excellent  one  in  con- 
stant use.    I  think  if  they  were  more  cheerful  and 


open,  not  so  dark,  and  had  fresh  water  frequently 
supplied,  the  men  would  very  uniformly  go  to  them. 

1192.  Is  not  the  darkness  a  means  of  keeping  the 
water  cool  ? — It  is  so  ;  but  I  think  that  that  was  more 
than  counterbalanced  in  that  I  have  alluded  to  by  its 
very  uninviting  appearance. 

1193.  {Dr.  Farr.)  At  Poona  they  could  not  have 
any  difficulty  in  getting  plenty  of  good  water,  I 
presume  ? — It  could  be  got,  for  there  is  a  river  ; 
but  there  was  a  difficulty  in  it,  for  the  barrack  I 
alluded  to  was  far  removed  from  the  river. 

1194.  {Chairman.)  Do  you  consider  the  present 
means  of  cleanliness  sufficient,  or  what  improvements 
should  you  recommend  ? — I  think  that  there  is  a  want 
of  ablution-rooms  in  barracks,  and  that  the  soldier  is 
not  as  comfortable  as  he  might  be  made.  To  every 
barrack  there  should  be  attached  sufficient  ablution- 
rooms  for  soldiers  not  upon  the  same  but  on  a  lower 
level,  and  with  urinaries  on  a  still  lower  level. 

1195.  {Col.  Greathed.)  Was  there  an  easy  means 
of  ablution  for  patients  in  the  hospitals  ?— Yes,  al- 
ways ;  better  there  than  in  the  barracks.  The  pa- 
tients, of  course,  who  were  very  sick,  were  attended 
to  in  the  wards,  and  the  water  was  brought  for  their 
use  to  their  cots.  In  the  hospital  there  were  rooms 
for  the  patients  who  were  not  bedridden  to  go  to  for 
the  purposes  of  ablution. 

1196.  {Chairman.)  Can  you  describe  the  means 
provided  for  barrack  cooking,  and  state  whether  you 
consider  them  sufficient  ? — The  cook-rooms  are  neither 
commodious  nor  convenient,  and  might,  I  believe,  be 
much  improved  ;  they  are  too  small.  I  consider  them 
bad. 

1197.  The  only  fault  that  you  find  with  them  is 
that  of  their  being  too  small  ? — They  are  not  conve- 
nient ;  there  is  a  want  of  comfortable  accommodation; 
there  are  no  chimneys  in  them,  and  the  smoke  goes 
through  interstices  between  the  tiles,  and  through 
smoke  openings  in  the  roof.  There  is  simply  an  open 
platform  with  fire-places  along  the  entire  length,  some- 
thing like  a  hot  plate  ;  but  in  the  fire-places  wood, 
and  not  always  charcoal,  is  used  as  fuel ;  in  fact,  I 
think  they  were  very  primitive. 

1198.  Can  you  give  the  Commission  any  informa- 
tion as  to  the  materials,  and  quantities  of  the  men's 
rations,  or  have  you  any  suggestions  to  make  as  to 
any  improvement  that  might  be  made  ? — The  rations 
consist  of  beef  and  mutton,  bread  and  vegetables,  tea 
or  coffee,  condiments  and  sugar,  &c,  with  an  allow- 
ance of  fire  wood,  all  excellent  of  their  kind,  and  in 

iberal  quantities.  The  quantities  vary  at  some 
stations  and  in  certain  seasons  ;  the  amounts  I  forget, 
but  information  thereon  can  be  easily  procured.  I 
have  no  suggestions  to  make. 

1199.  As  a  general  rule,  you  consider  the  rations 
given  to  the  men  sufficient  ? — Yes,  I  think  so. 

1200.  You  are  not  aware  of  any  fault  that  has  been 
found  with  the  quality  of  the  rations,  or  of  their  not 
being  sufficiently  varied  ? — Thei'e  are  the  regimental 
authorities  to  look  after  that,  and  if  they  have  a  bad 
quality  it  is  their  own  fault.  I  believe  that  the  com- 
missariat contractor  would  be  fined  or  punished  if  he 
supplied  improper  provisions. 

1201.  {Col.  Greathed.)  Do  you  know  whether  the 
decision  of  the  regimental  committee  is  final  on  that 
subject  ?— I  think  generally  it  is  so,  and  that  if  the 
provisions  are  bad  other  food  is  brought. 

1202.  {Chairman.)  Do  you  consider  it  would  be 
beneficial  to  the  health  and  discipline  of  the  troops  to 
abolish  the  spirit  ration  altogether  ? — I  certainly  think 
it  would.  It  would  in  my  opinion  be  most  advan- 
tageous to  abolish  the  spirit  ration,  and  the  sale  of 
spirit  in  the  bazaars. 

1203.  {Col.  Greathed.)  Have  you  any  reason  to 
know  that  any  spirit  ration  is  issued  ? — That  I  am 
not  able  to  speak  to  now,  but  long  after  I  was  in  India 
a  spirit  ration  was  issued. 

1204.  What  has  been,  within  your  experience,  the 
system  upon  which  spirits  have  been  allowed  to  the 
soldiers  ? — I  think  it  is  very  rigidly  laid  down  that 
the  spirits  sold  in  the  bazaars  shall  be  good,  and  that 
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Dr.         Europeans  shall  not  be  permitted  to  have  liquor  with- 
J.  M'Leniian,  out  a  pass  from  their  officers.    I  believe  that  tem- 
F.R.  CP.      perance  would  be  very  much  promoted  if  that  regula- 
23  Feb~1861.    tion  were  properly  carried  out  in  every  place  ;  but  in 
______     Bombay,  which  is  a  large  town,  the  men  can  go  and 

get  what  they  please,  and  are  quite  unquestioned. 

1205.  (Chairman.)  Do  you  believe  it  is  possible 
altogether  to  do  away  with  the  allowance  of  spirits  to 
the  troops,  substituting  for  it  beer  or  porter  ? — I  think 
so  ;  but  I  apprehend  that  beer  or  porter  ought  to  be 
taken  with  considerable  moderation  if  health  is  to  be 
retained  in  India. 

1206.  (Sir  R.  Martin.)  But  do  you  not  think  that 
a  comparatively  liberal  issue  of  beer  or  porter  would 
be  far  less-  injurious  than  an  unlimited  recourse  to 
ardent  spirits  ? — I  think  it  would  produce  a  different 
class  of  disease.  I  believe  that  great  beer  drinkers 
and  great  porter  drinkers  do  suffer. 

1207.  (Chairman.)  Are  there  any  other  drinks 
which,  in  your  opinion,  it  might  be  advantageous  to 
supply  to  the  soldier  ? — I  think  there  might  be  some- 
thing done  by  making  the  canteens,  if  it  could  be 
managed,  attractive  ;  but  I  speak  upon  this  point 
somewhat  theoretically.  If  the  soldier  were  amused 
and  entertained  he  would  probably  take  to  weaker 
drinks.  I  am  supposing  that  the  canteen  could  be 
supplied  with  ice,  soda-water,  and  so  on. 

1208.  What  means  of  amusement  or  occupation  do 
the  soldiers  enjoy  ? — At  all  bai'racks  there  are  fives 
courts  and  barrack  libraries,  and  the  men  play  at  long 
bowls  and  cricket ;  but  besides  these  I  know  of  no 
means  of  recreation  at  Bombay,  which  has  always 
been  a  bad  quarter  for  the  soldier,  from  the  tempta- 
tions by  which  he  is  surrounded.  At  some  stations 
there  are  soldiers'  gardens,  which  might  be  encou- 
raged by  prizes  being  given  for  those  best  kept,  and 
for  the  best  vegetables  and  flowers  produced,  as  was 
done  at  Poona,  by  the  late  Lord  Frederick  Fitz- 
clarence. 

1209.  It  is  impossible,  of  course,  at  Bombay  to  keep 
the  European  soldier  out  of  the  town  ? — Quite  so  ; 
that  is  to  say  when  they  do  go  out  ;  they  were  for- 
merly very  much  kept  to  the  barracks,  but  I  think 
that  the  soldier  has  improved  in  his  morale  in  the 
last  20  or  30  years,  and  is  more  to  be  trusted. 

1210.  (Sir  it.  Martin.)  The  former  excessive 
restraints  had  rather  an  injurious  tendency  ? — I  think 
so ;  and  that  the  men  in  consequence  broke  out 
of  barracks  and  committed  crime. 

1211.  (Chairman.)  Can  you  describe  to  the  Com- 
mission the  daily  course  of  the  soldier's  duties  as  to 
drill  and  guards,  and  so  on  ? — I  have  no  suggestions 
to  make  ou  that  point. 

1212.  Have  you  any  suggestions  to  offer  as  to  the 
component  parts  of  the  soldier's  dress  and  accoutre- 
ments ? — Perhaps  if  red  shirts,  or  shirts  of  that  kind, 
suited  to  the  climate,  were  worn,  the  soldier  might 
give  up  his  cotton.  The  most  obvious  suggestions, 
I  believe,  have  been  urged  repeatedly,  and  many 
improvements  are  being  often  made.  If  woollen 
shirts  were  made  the  regulation,  then  cotton  ones 
might  be  discarded  from  the  soldier's  kit.  I  believe  it 
would  be  better  to  have  flannel  always  next  the  skin. 

1213.  (Dr.  Gibson.)  Do  you  think  that  the  flannel 
which  a  soldier  could  afford  to  buy  would  be  wearable 
or  bearable  in  the  climate  of  India  ? — No  ;  not  with 
his  red  coat  over  it  ;  with  khakee  it  might  be.  I 
have  seen  the  native  troops  on  parade  with  the  cross- 
belts  over  the  nankeen  ;  it  would  not  do  to  wear  a 
coat  over  flannel  at  all  times. 

1214.  (Chairman.)  What  is  the  objection  to  the 
cotton  shirt  as  worn  at  present  ? — Merely  that  I  think 
if  a  soldier  is  to  have  flannel  shirts,  cotton  ones  would 
be  a  superfluity,  and  that  he  need  not  have  both. 

1215.  With  regard  to  the  head-dress,  have  you 
anything  to  suggest  ? — I  think  in  India  the  head-dress 
on  the  whole  was  good  with  the  padded  flap  for 
the  back  of  the  neck  and  the  side  of  the  head.  I 
have  nothing  to  say  against  that  ;  the  head  should 
always  be  well  protected. 


1216.  Lightness,  although  an  important  object,  is 
of  less  importance  than  great  protection  from  the 
sun  ? — I  think  so  ;  particularly  at  the  back  of  the 
head  and  neck. 

1217.  Have  you  any  observations  to  offer  as  to  the 
weight  carried  by  the  soldier  on  the  march  ? — No  ; 
I  think  there  is  much  contained  in  the  regula- 
tions, which  leads  to  a  good  deal  being  done  for  the 
soldier  on  the  march  ;  a  good  deal  of  his  kit  is 
carried  for  him,  his  bag,  bedding,  and  necessaries, 
weighing  from  60  to  75  lbs. 

1218.  It  is  perhaps  probable  that  in  these  respects 
some  alterations  and  improvements  have  been  made 
since  you  left  India  ? — Yes,  I  think  so.  I  have 
referred  to  the  regulations  published  since  I  left  as  to 
the  amount  of  baggage  that  was  carried  for  the 
soldier,  and  I  think  it  is  for  the  private  75  lbs.,  and 
for  Serjeants  even  more. 

1219.  Have  you  any  suggestion  to  offer  as  to  the 
manner  in  which  the  health  of  the  troops  is  looked 
after  when  on  the  march  ? — No.  I  think  that  their 
health  is  well  looked  after,  and  that  the  marches  are 
well  arranged. 

1220.  Will  you  be  good  enough  to  describe  to  the 
Commission  the  manner  in  which  sites  for  stations  are 
selected,  and  mention  any  improvements  that  you 
think  could  be  introduced  ? — I  believe  generally  by 
military  combined  with  medical  officers.  There  is  a 
Government  General  Order  of  1849  of  the  Bombay 
Presidency,  Avhich  sets  forth  this : — "  It  being 
"  essential  to  the  health  of  the  troops  that  great  atten- 
"  tion  should  be  paid  to  the  aspects  and  position  of 
"  all  barracks  and  hospitals,  and  other  buildings  to 
"  be  occupied  by  troops,  Government  directs  that 
"  previous  to  laying  the  foundation  of  such  buildings, 
"  in  all  future  cases  the  suj>erintending  surgeon,  or 
"  in  his  absence  the  senior  medical  staff  officer  at  the 
"  station,  shall  invariably  be  consulted  on  the  subject, 
"  and  commanding  officers  shall  conform  to  the 
"  opinion  of  such  medical  officer  officially  given  in 
"  writing,  or  refer  the  question,  should  they  see 
"  cause,  with  all  documents  connected  with  it, 
"  through  the  military  board  for  the  decision  of 
"  Government  as  speedily  as  possible."  The  spirit 
of  the  above  order,  regai'ding  the  opinion  of  medical 
officers,  is  extended  to  cutcherries,  jails,  and  jail 
hospitals.  I  do  not  know  that  any  improvement  could 
be  introduced  into  this  service. 

1221.  Have  you  observed  any  facts  bearing  upon 
the  causes  of  epidemic  diseases  that  might  have  pre- 
vailed at  the  stations  where  you  have  been  ? — Cholera 
is  known  to  have  a  certain  connexion  with  damp  and 
moisture — with  imperfect  drainage,  with  the  use  of 
impure  water,  and  of  improper  articles  of  food,  with 
close  badly  ventilated  sleeping  places,  and  generally 
with  what  may  be  briefly  termed  a  bad  sanitary  state  ; 
but,  apart  from  all  these,  there  is  much  that  is 
mysterious  and  inexplicable  in  its  onset  and  attacks 
as  to  its  unequal  and  partial  distribution  and  exten- 
sion. In  Bombay  those  natives  living  in  the  lowest, 
Avorst  ventilated,  and  dampest  parts  of  the  island, 
particularly  in  such  places  on  the  shore,  suffer  most. 
Its  following  the  course  of  rivers,  as  likewise  its 
extension  along  high  roads  and  lines  of  thoroughfare, 
have  been  noticed.  In  Bombay  I  have  seen  epidemic 
cholera  in  the  marine  battalion,  composed  exclusively 
of  low  caste  Hindoos  and  Mussulmans,  in  the  pro- 
portion of  £  of  the  former  to  \  of  the  latter,  the 
strength  of  the  battalion  at  the  time  being  500, 
in  which,  while  not  a  Mussulman,  man,  woman, 
or  child,  was  attacked,  from  80  to  100  of  the  low- 
caste  men  and  their  families  suffered.  These  men, 
mostly  Purwaries,  a  caste  careless  as  to  their  diet, 
and  who  will  eat  even  of  animals  which  have  died, 
attributed  their  illness,  I  believe,  justly  to  having 
for  some  days  lived  on  fish  not  very  fresh.  The 
Mussulmans  living  in  the  same  lines,  but  who  are 
much  more  particular  as  to  diet,  escaped.  Cholera 
and  bad  fever  at  one  time  frequently  prevailed  in  the 
European  crews  of  vessels  undergoing  repairs  in  the 
dockyard,  a  close,  badly  ventilated  situation,  not  far 
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am  the  opening  of  a  drain  running  into  the  harbour, 
lie  marines  of  Her  Majesty's  ship  Endymion  in 
141  suffered  very  severely  from  fever,  distinctly 
tributable  to  night  duty  there  ;  it  has  consequently 
ice  then  been  a  rule  that  the  crews  of  vessels  under- 
dng  repair  shall  not  sleep  on  board  while  the  ships 
e  in  dock.  An  epidemic  diarrhoea  occurred  in  a 
itive  'regiment  at  Hyderabad,  in  Sinde,  from  using 
e  stagnant  impure  matter  of  a  water-course.  Pan- 
;1L  the  first  station  on  the  road  to  Poona,  in  a  low 
nation  on  the  banks  of*  the  river,  and  Campolee,  a 
llage  situated  close  under  the  Ghauts,  have  long  been 
oided  as  halting  places  for  troops,  in  consequence 

the  frequency  of  attacks  of  cholera,  fever,  and 
wel  complaints  among  parties  halting  there.  I 
ve  not  myself  noticed  such  causes,  bat  I  have  heard 

instances  in  which,  from  the  men  of  particular 
tracks  having  suffered  from  cholera  in  excess  of 
jse  in  others,  on  strict  investigation,  impurities  at  a 
stance  from,  but  nearer  to  these  barracks  than  the 
aers,  have  been  supposed  to  be  the  cause,  and  were 
oordingly  removed.  Intemperance,  fatigue,  ex- 
sure,  and  over  much  night  duty  powerfully  predis- 
se  to  disease.  Exposure,  when  suffering  from 
3  effects  of  intemperance  at  night,  have  in  many  in- 
mces  seemed  to  bring  on  cholera;  temporary  deficient 
(thing  might  in  these  instances  have  added  to  the 
il,  but,  excepting  in  such  cases,  I  know  of  none 
im  deficient  clothing,  and  none  from  deficient 
;ions  in  Europeans.  Heat,  cold,  and  moisture  seem 
exercise  powerful  Influences.  In  Bombay,  among 
iropeans,  cholera  is  most  prevalent  in  the  hot  sultry 
inth  of  May,  before  the  monsoon,  and  during  the 
insoon  months.    Among  natives  it  is  more  prevalent 

the  cold  months.  Diarrhoea  and  dysentery  are 
>st  prevalent  generally  during  the  hottest  and 
sttest  months  ;  but  in  Bombay  during  the  cold 
rather,  and  in  the  four  months  of  the  monsoon, 
le  deaths  from  dysentery,  in  proportion  to  the  num- 
rs  attacked,  are  more  in  the  cold  months  than  any 
tier.  Fevers  in  Bombay  are  most  prevalent  during 
s  monsoon  months  and  in  November.  Dysentery 
ten  follows  fever,  and  is  then  most  fatal. 

1222.  Can  you  state  what  precautions  of  a  sani- 
•y  nature  are  adopted  when  epidemic  disease  appears 
a  station  ? — The  troops  are  moved  from  their  quar- 
ts into  tents,  and,  if  cholera  be  prevalent  among  the 
pulation,  isolated  as  much  as  possible,  particularly 
ring  marches.  Barracks  and  native  lines  thus 
iptied  are  thoroughly  cleansed  and  whitewashed, 
le  precincts,  streets,  and  places  of  assembly  are 
rifled,  and  the  drainage  looked  to.  Frequent  me- 
;al  inspections  are  made,  and  the  duties  and  fatigues 

the  men  lightened  ;  the  canteen  is  more  carefully 
pervised.  Qualified  assistants  are  posted  in  the 
tive  lines  with  medicines,  and  generally  all  means 
3  had  recourse  to  which  a  consideration  of  the  cir- 
mstances  under  which  the  visitation  had  occurred 
adered  likely  to  be  beneficial  ;  for  example,  on  ex- 
isive  occurrence  of  fever  in  Bombay  the  regiments 

wings  of  regiments  have  been  removed  to  other 
itions,  or  the  sick  embarked  on  board  ship  and  sent 

sea  for  a  cruise.  When  regiments  are  attacked  on 
3  line  of  march  with  cholera,  besides  the  adoption 

such  measures  as  those  referred  to,  the  corps  is 
moved  to  some  spot  (probably  off  the  line  of  road) 
emed  likely  to  be  healthy,  and  there  a  system  of 
rification  of  tents,  baggage  carts,  and  baggage,  par- 
ularly  those  of  the  numerous  camp  followers,  is  in- 
tuted,  aid  being  given  to  those  followers  in  many 
lys  ;  the  men's  kits,  and  in  one  instance  I  remember 
sir  arms  even,  being  carried  for  them  on  the  sug- 
stion  of  the  medical  officer  in  charge.  In  such 
ses,  corps  are  not  allowed  to  enter  camps  or  canton- 
;nts  till  the  disease  has  entirely  disappeared,  and 
3y  have  been  reported  on. 

1223.  Are  there  any  regulations  bearing  on  those 
bjects  ? — Circulars  to  the  service,  and  general  orders 

such  matters,  have  been  often  distributed,  and  they 
>re  about  to  be  incorporated  with  the  regulations, 
t  the  mutiny,  I  believe,  may  have  put  a  stop  to  that. 


1224.  Can  you  suggest  any  improvements  in  the 
present  mode  of  procedure  in  such  cases  ? — No. 

1225.  Can  you  give  any  information  as  to  the  vari- 
ous classes  of  disease  which  you  have  observed  at  the 
stations  at  which  you  have  served  ;  has  liver  disease 
prevailed  to  any  extent  ? — It  has  ;  climate  has  much 
to  do  with  its  prevalence  ;  since  the  greater  number 
of  European  children  under  five  or  six  years  of  age 
(that  at  Avhich  they  are  generally  sent  to  England), 
who  require  to  be  sent  thither  at  an  earlier  age  on 
account  of  ill-health,  suffer  from  affection  of  the 
liver,  and  from  bowel  complaints,  consequent  thereon. 
Ladies,  who  are  careful,  and  temperate,  also  suffer 
considerably,  as  do  natives  in  a  greater  degree  than 
is  generally  supposed.  I  am  sorry  that  I  can  suggest 
notliing  new,  only  care  in  regard  to  diet,  clothing, 
and  exposure.  In  adults  I  should  expect  more  from 
temperance,  or  perhaps  total  abstinence  from  liquor, 
and  the  avoidance  of  rich  stimulant,  or  full  diet,  than 
from  any  other  change.  In  answer  to  question  61, 
with  regard  to  the  prevalence  of  rheumatism,  I  should 
say  that  it  did  not  prevail  very  much.  Apart  from 
causes  dependent  on  venereal,  or  the  previous  mal- 
administration of  mercury,  cold  seems  to  me  to  be  a 
very  general  cause.  Rheumatism  is  most  prevalent 
during  the  cold  months,  and  during  the  prevalence  of 
easterly  winds,  or  when  there  has  been  exposure  to 
great  and  sudden  variations  of  temperature  ;  also  in 
feverish  districts.  It  most  attacks  the  weakly  and 
convalescents,  and  is  a  not  very  infrequent  conse- 
quence of  intermittent  fever.  I  think  the  wearing 
of  flannel  next  the  skin  holds  out  the  prospect  of 
greatest  effect  in  diminishing  its  frequency.  And  in 
reply  to  question  62,  which  refers  to  scurvy  and 
Guinea  worm,  I  may  say  that  I  have  once  seen  scurvy 
prevail  extensively  among  European  troops.  Many 
years  ago,  in  a  strong  detachment  of  Her  Majesty's  2nd 
Queen's  Royals,  consisting  of  weakly  young  recruits, 
who,  on  the  voyage  to  Bombay,  in  an  ludiaman,  hav- 
ing met  with  bad  weather  in  the  Channel,  lost  their 
bedding,  or  rather  had  it  destroyed  for  them,  and 
were  subsequently,  during  a  stormy  passage  round 
the  Cape,  much  exposed  to  damp  and  cold,  and  I 
believe  much  kept  below  in  an  orlop  badly  ventilated. 
Although  lime  juice,  fresh  meat,  and  other  proper 
means  were  used,  they  landed  during  the  monsoon  in 
a  bad  state,  and  suffered  much,  particularly  from  dy- 
sentery of  a  really  scorbutic  character.  That  cold 
and  damp,  and  the  atmosphere  in  which  these  young 
recruits  lived  below,  were  the  main  causes  of  the 
disease,  seemed  to  be  proved  by  the  very  healthy 
state  in  which  a  detachment  of  the  Buffs,  composed 
of  recruits  of  greater  age,  better  stamina,  and  better 
commanded  and  cared  for,  made  the  voyage  to  Bom- 
bay at  the  same  period  and  in  the  same  kind  of 
weather.  Scurvy  is  frequently  seen  in  the  European 
General  Hospital,  in  the  men  of  crews  which  make 
long  voyages  in  badly  found,  badly  provisioned,  un- 
comfortable vessels,  such  as  colliers,  and  ships  chiefly 
from  the  northern  ports  of  Great  Britain  and  Europe. 
Exposure  to  wet  and  cold,  bad  sleeping  places,  and 
long  voyages  in  badly  found  ships,  are  evidently  the 
causes,  since  the  disease  is  never  seen  in  vessels  in 
which  these  circumstances  have  not  obtained.  On 
the  first  occupation  of  Aden  and  Sinde,  scurvy  pre- 
vailed at  times  to  a  certain  degree,  both  among  Euro- 
pean and  native  troops,  but  was  easily  put  down  by 
the  adoption  of  the  usual  means  ;  though  in  the  former 
station,  for  a  considerable  period,  there  Avas  a  great 
proclivity  to  it,  only  checked  by  liberal  rations  and 
anti-scorbutics,  and  by  improvement  in  the  water 
supply,  much  of  the  water  there  being  saline  or 
brackish,  but  better  being  procurable  at  cost  from  a 
distance.  A  slight  scorbutic  taint  among  natives  is 
in  my  opinion  by  no  means  rare,  attributable,  as  I 
think,  to  low  fare,  unhealthy  abodes,  and  imperfect 
protection  from  the  weather,  and  in  consequence,  in 
jails,  antiscorbutic  diet  to  numbers  of  prisoners  is 
very  frequently  required  to  meet  this  cachectic  state. 
At  Nusseerabad,  cases  of  scurvy  occur  amo.ng  native 
troops  attributable  to  defects  in  diet,  and  particularly 
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Dr-         to  want  of  vegetables,  coupled  probably  with  climatic 
p^r^p1"'   influences,  arising  out  of  its  arid  barren  soil,  par- 
•        '      ticularly  after  a  succession  of  droughts.   I  have  heard 
23  Feb.  1861.    of  its  occurrence  there  even  among  European  officers. 

,   Prevention  by  the  ordinary  generally  received  means 

seems  to  be  all  that  is  necessary.  In  regard  to  the 
causes  of  Guinea  worm,  obscurity  and  uncertainty 
still  prevail ;  but  it  seems  probable  that  it  arises  in 
consequence  of  the  introduction  of  the  worm  from 
without  in  bathing,  or  in  walking  in  marshy  ground. 
If  so,  it  would  tend  to  the  diminution  of  its  frequency, 
to  enjoin  caution  and  care  in  exposure  to  such  causes. 

1226.  Taking  together  all  the  causes  which  may 
be  supposed  to  influence  the  life  and  health  of  the 
soldier  while  in  India,  such  as  climate,  local  position 
of  stations,  and  adjoining  marshy  ground  ;  want  of 
surface-cleansing,  irrigation,  defects  in  drainage,  and 
in  the  construction  and  ventilation  of  barrack-rooms, 
intemperance,  errors  in  diet,  clothing,  and  exposure 
while  on  duty  ;  to  what  class  of  causes  would  you 
attribute  the  largest  amount  of  injurious  effect  on  the 
health  of  the  soldier  ? — To  climatic  influences,  in- 
temperance, and  sexual  disease. 

1227.  You  consider  that  those  are  the  three  prin- 
cipal causes  of  disease  in  India  ? — I  think  that  they 
are  the  three  great  causes,  for  in  many  of  the  Bombay 
stations  a  full  fifth  of  the  sick  in  hospital  are  there  from 
sexual  disease,  and  there  is  a  lamentable  amount  in 
many  places  from  intemperance,  not  among  the  troops 
so  much  as  among  the  civil  population  ;  but  still  even 
among  the  troops. 

1228.  With  regard  to  the  effects  of  intemperance, 
I  presume  that  they  cannot  be  directly  traced,  be- 
cause intemperate  habits  act  in  making  persons  more 
liable  to  ordinary  diseases  ? — Yes  ;  and  they  very 
much  increase  the  difficulty  of  treatment  when  disease 
occurs. 

1229.  But  the  number  of  persons  whose  illness  you 
could  distinctly  trace  to  intemperance  would  be  no 
measure  at  all  of  the  number  of  those  who  had 
injured  their  constitutions  by  it  ? — Certainly  not ;  yet 
the  amount  of  sickness  from  such  intemperance  in 
one  hospital  in  Bombay  is  something  appalling  ;  the 
European  general  hospital  is  a  hospital  for  all  classes 
of  Europeans,  both  men  and  women.  Into  it,  during 
10  years,  from  1846  to  1856,  out  of  12,325  admis- 
sions with  all  diseases,  not  less  than  1,146  were  from 
delirium  tremens  and  ebrietas,  being  a  per-centage  of 
9 -  297,  or  nearly  one-tenth.  With  the  sole  exception 
of  fever,  the  number  of  admissions  was  larger  than 
from  any  other  disease  ;  and  as  to  deaths,  alcohol  had 
there  destroyed  more  than  either  fever,  hepatitis,  or 
diarrhoea,  and  nearly  as  many  as  cholera.  There 
were  deaths  from — ■ 

Fever  -  -  -  48 

Hepatitis      -  •  -  61 

Diarrhoea     -  -  -  39 

Cholera        -  -  -  74 

Alcohol        -  -  -  68 

Dysentery     -  -  -  186 

Of  the  1,146  cases  of  delirium  tremens  and  ebrietas, — 

352  were  soldiers,  but  a  half  of  those  were  pensioners. 
170  were  sailors. 
291  were  paupers. 

118  were  women,  of  whom  the  great  majority  had  led 
a  barrack  life. 
66  were  warrant  officers. 

Vide  a  Paper  on  the  Statistics  of  the  European  Ge- 
neral Hospital,  Bombay,  by  Dr.  Matthew  Stovell, 
then  surgeon,  now  deputy-inspector  general,  P.D.A., 
Bombay  army,  in  the  Transactions  of  the  Medical 
and  Physical  Society  of  Bombay  for  the  years  1855 
and  1856. 

1230.  Do  you  think  that  the  life  of  a  soldier,  with 
the  comparative  absence  of  occupation  in  quiet  times, 
predisposes  to  intemperance  ? — I  think  that  very 
much  depends  upon  the  man.  There  has  been  a 
great  improvement  in  the  soldier  lately,  and  he  is 
a  very  different  character  now  from  what  he  was 
20  or  30  years  ago.    I  think  that  there  is  less  intem- 


perance, and  far  more  correct  conduct,  than  when  I 
first  went  to  India  in  1821. 

1231.  On  the  other  hand,  I  suppose  there  is  no 
doubt  that  military  rules  and  discipline  prevent  in- 
temperance from  being  carried  to  the  same  length  as 
in  the  case  of  a  person  not  placed  under  the  same 
restraints  ? — Very  much  so.  Delirium  tremens  can 
only  be  rarely  seen,  although  there  are  instances  even 
in  disciplined  bodies. 

1232.  Among  the  stations  at  which  you  have 
served,  have  you  been  at  any  of  the  hill  stations,  or 
sanitaria  ? — I  have  not  served  there. 

1233.  Have  you  studied  the  effects  of  climate  in 
some  of  the  dry  situations  upon  the  health  of  the 
men  ?— In  the  course  of  duty  I  have  had  to  consider 
the  effects  of  sanitaria  in  high  situations  in  the  Bom- 
bay presidency  ;  but  I  do  not  know  that  from  either 
that  or  my  reading  I  have  been  able  to  appreciate 
any  difference  as  to  the  healthiness  dependent  on  the 
mere  extent  of  the  position,  or  its  continuity  with  or 
separation  from  the  country  beyond  its  precincts.  The 
healthy  or  unhealthy  nature  of  the  approaches,  of  neigh- 
bouring ravines,  and  of  the  neighbourhood  generally, 
and  particularly  to  windward  during  prevailing  winds, 
would  require  to  be  taken  into  account  in  deciding 
on  individual  fitness.  Isolated  hills,  if  affording 
greater  facilities  for  police  surveillance,  would  for 
that  reason  be  preferable  for  sanitaria  ;  but  it  is 
most  extraordinary  how  even  the  sick  soldier  in 
India  is  followed  to  such  places,  after  a  time,  by 
parties  who  would  procure  him  forbidden  articles, 
but  particularly  liquor.  Much  therefore  depends  on 
the  good  management  of  the  military  and  medical 
officers  in  charge. 

1234.  You  do  not  think  that  any  general  rule  can 
be  laid  down  as  to  the  comparative  healthiness  of  the 
mountain  ranges,  the  isolated  hills,  or  table  land  ? — I 
think  not. 

1235.  [Sir  R.  Martin.)  You  would,  I  presume, 
consider  that  the  comparative  coolness  and  purity  of 
the  air  on  the  mountain  ranges  would  make  them 
preferable  to  the  heated  plains  ? — Decidedly  ;  though 
I  think  that  some  diseases  might  prevail  to  a  greater 
extent  on  the  heights  than  on  the  plains.  By  ascend- 
ing you  escape  much  fever,  and  perhaps  cerebral  affec- 
tions, but  you  may  occasionally  have  more  pulmonary 
attacks  and  bowel  complaints. 

1236.  But  more  especially  of  the  character  of 
diarrhoea  ? — Yes. 

1237.  The  mountain  ranges  are  comparatively  ex- 
empt from  a  great  prevalence  of  the  endemic  diseases 
of  the  plains,  such  as  fever,  remittent  and  intermit- 
tent, and  dysentery  ? — Yes  ;  and  yet  upon  that  point, 
even  in  previously  favoured  stations,  I  suppose  one 
must  now  talk  qualifiedly,  for  we  have  lately  heard 
in  Jamaica,  at  Newcastle,  which  is  4,000  feet  high, 
and  in  Maroon  town,  2,500  feet  high,  where  they  had 
been  long  free  from  fever,  that  it  has  lately  prevailed 
in  both. 

1238.  But  that  was  yellow  fever,  not  remittent 
fever  ;  and  even  there  it  is  supposed  that  the  yellow 
fever  was  not  generated  in  those  stations,  but  that  it 
was  carried  there  ? — Yes,  I  read  that ;  yet  thereon 
opinions  were  divided,  and  medical  testimony  seemed 
to  be  quite  as  much  in  favour  of  its  local  origin  as  of 
its  having  been  imported. 

1239.  Fever,  remittent  and  intermittent,  dysentery, 
diarrhoea,  epidemic  cholera,  and  syphilis  are  the  six 
diseases  which  together  produce  by  far  the  greater 
proportion  of  the  mortality,  and  the  invaliding  of 
European  soldiers  serving  in  the  East  Indies  ? — Yes. 

1240.  By  how  much  do  you  consider  that  sickness 
and  mortality,  and  the  invaliding  of  European  soldiers, 
might  be  diminished,  referring  to  the  six  diseases  I 
have  mentioned,  by  removal  to  table  lands  or  moun- 
tain stations  ? — To  that  I  must  answer,  that  in  the 
presidency  which  I  know,  I  really  do  not  think  that 
much  benefit  would  arise  from  going  above  1,800  to 
2,300  feet,  the  heights  of  the  principal  stations  now 
long  occupied.  In  them  a  diminished  prevalence  of, 
and  diminished  mortality  from,  fevers,  dysentery, 
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diarrhoea,  and  epidemic  cholera  is  undoubted  ;  but 
as  to  syphilis,,  it  is  most  prevalent  in  the  Deccan  (the 
table  land  in  question),  where  the  greatest  portion  of 
the  European  troops  of  the  Bombay  presidency  is 
quartered.  For  its  check  police  regulations  are 
essential,  and  climate  has  little  or  nothing  to  do 
with  it. 

1241.  Except  that  a  high  elevation  would  make  it 
more  difficult  of  access  ? — I  do  not  think  so,  but  am 
of  opinion  that  the  soldiers  would  be  followed  by 
women  everywhere,  and  I  should  expect  much  more 
from  the  introduction  of  some  system  of  inspection, 
registration,  and  control,  such  as  that  which  is  gene- 
rally adopted  in  the  case  of  public  women  in  many  of 
the  cities  of  Continental  Europe.  I  do  not  know  why 
diseases  of  contact  should  not  be  kept  from  soldiers  ; 
but  authorities  do  not  listen,  in  fact  they  have 
checked  medical  men  who  have  suggested  that  these 
diseases  should  be  stopped  by  means  of  prevention, 
which  have  been  quite  successful  in  the  case  of 
plague,  treated  preventively  as  a  disease  of  contact. 

1242.  With  regard  to  the  table  lands,  it  is  already 
ascertained,  at  Poona  and  Bangalore,  that  the  mor- 
tality among  the  European  regiments,  when  we  take 
into  account  the  diseases  which  they  have  taken  into 
those  stations,  has  been  reduced  to  little  more  than 
30  in  1,000  per  annum  ? — I  know  that  in  one  year  in 
Poona  there  was  even  a  more  favourable  rate  of  mor- 
tality than  in  the  population  of  these  parts  of  Great 
Britain  of  the  same  age. 

1243.  It  was  only  for  one  year? — Yes;  in  that 
year  there  were  no  epidemics. 

1244.  {Dr.  Farr.)  We  have  here  a  series  of  returns 
showing  that  the  mortality  in  Bombay  has  been  as 
high  as  83  in  a  thousand  ? — Yes. 

1245.  And  at  Poona  only  18  in  a  thousand  ? — Yes. 
Bombay  is,  so  to  speak,  the  outlet  port  from  which  all 
invalids  embark  for  Europe.  All  men  and  officers 
who  are  sent  down  from  the  interior  find  their  way  to 
Bombay. 

1246.  Would  that  observation  apply  as  well  to 
Company's  troops  as  to  Queen's  troops  ? — Yes,  to  all. 
The  unfits  of  the  different  regiments  are  quartered  in 
Bombay,  which  of  course  adds  to  the  apparent  mor- 
tality, but  it  is  a  bad  quarter  without  doubt. 

1247.  But  the  difference  winch  I  have  pointed  out 
is  enormous.  You  do  not,  I  presume,  suppose  that  it 
would  be  accounted  for  entirely  by  the  sick  being 
imported  from  other  stations  into  Bombay  ? — Cer- 
tainly not. 

1248.  I  believe  that  they  were  eliminated  entirely 
from  the  regimental  returns  ? — It  is  a  very  bad  quar- 
ter, so  bad  that  for  many  years  back  there  has  never 
been  more  than  a  weak  wing  of  European  troops  in 
Bombay. 

1249.  At  one  of  the  stations  that  you  mentioned, 
which  I  believe  was  Matoongha,  the  mortality  was 
enormous  ? — Yes. 

1250.  To  what  was  that  mortality  ascribed  ? — To 
the  unhealthiness  of  the  low  land,  to  bad  drainage,  to 
indifferent  barracks,  aud  to  the  great  prevalence  of 
guinea  worm,  which  unfitted  a  very  large  number  of 
men. 

1251.  I  will  assume  that  the  mortality  in  Bombay 
is  80  in  a  thousand,  although  it  varies  from  63  to  103, 
and  that  the  mortality  in  Poona  is  20  in  a  thousand. 
I  wish  then  to  ask  you  to  what  you  ascribe  that  dif- 
ference in  the  mortality  ;  what  is  the  nature  of  the 
Poona  station  as  to  its  soil  ? — Poona  is  on  a  high 
table  land,  and  is  well  drained  ;  it  is  1,800  or  2,000 
feet  above  the  sea  ;  it  is  cool,  and  there  is  not  there 
that  little-varying,  long-continued  wasting  heat;  while 
there  is  little  variation  of  temperature  in  Bombay;  it 
is  a  warm  and  wasting  climate  ;  children,  for  instance, 
are  more  healthy,  and  look  far  more  healthy  in  Poona 
than  in  Bombay,  where  sanitary  improvements  too, 
are  much  demanded,  as  I  have  already  stated,  and 
where  also  there  is  great  intemperance. 

1252.  That  sort  of  climate  would  be  found,  I  sup- 
pose, everywhore  under  the  same  conditions  on  the 
coast  of  Bombay  ? — Very  much  so. 


1253.  Then  with  regard  to  the  water  at  Bombay, 
what  is  the  quality  of  that  ? — The  water  hitherto  has 
been  indifferent  and  brackish.  Now,  I  believe,  it  is 
brought  from  a  distance,  and  is  good. 

1254.  How  is  it  at  Poona  ? — There  is  a  river  there, 
and  the  water  is  good  from  the  wells. 

1255.  Can  they  obtain  at  Poona  with  facility 
vegetables  and  other  articles  of  necessary  food  ? — Yes  ; 
but  I  should  not  be  disposed  to  attribute  much  to 
that.    I  think  that  Bombay  is  tolerably  well  supplied. 

1256.  But  Poona  is  well  supplied  ? — Yes,  it  is.  In 
Bombay  there  is  probably  more  rice  consumed  by  the 
native  population,  which  is  a  less  nutritive  food,  than 
there  is  on  the  high  land  ;  in  the  Deccan  they  use  a 
different  description  of  grain,  and  much  rice  is  used 
in  Bombay. 

1257.  And  in  Poona  ? — Not  so  much. 

1258.  What  is  your  opinion  of  Poona  with  regard 
to  the  consumption  of  spirits  and  the  prevalence  of 
debauchery  ? — Poona  is  a  military  camp,  and  its  bazaar 
is  well  regulated  ;  no  bad  spirits  can  be,  or  ought  to 
be,  sold  ;  and  the  men  are  kept  in  check.  The  popu- 
lation of  Poona  consists  of  disciplined  men,  who  are 
well  looked  after,  and  tended  like  children  ;  but  in 
Bombay,  if  a  man  gets  out  of  barracks,  he  is  pounced 
upon  instantly  by  the  abandoned.  In  one  place  there 
are  good  regulations,  and  in  the  other  there  can  be 
none. 

1259.  That,  I  suppose,  is  in  consequence  of  one 
Btation  being  a  large  town  with  a  large  population, 
and  the  other  station  being  on  the  hills  ? — Poona  is  a 
camp  subject  to  camp  police,  while  in  Bombay  there 
is  only  the  general  police  and  no  camp  restrictions. 

1260.  These  stations  are  not  very  distant  from  each 
other,  in  one  of  which  the  mortality  is  at  the  rate  of 
80  in  a  thousand,  and  in  the  other  only  20  in  a  thou- 
sand ;  and  the  great  distinction  between  them  is  that 
the  one  station  is  on  high  ground,  and  the  other  low 
down  on  the  coast  ? — Yes  ;  but  I  should  not  be  disposed 
to  put  the  difference  altogether  upon  that ;  it  has  a 
good  deal  to  do  with  it  doubtless  ;  but  the  question  is 
whether,  if  there  were  a  town  similar  to  Bombay  at 
Poona,  and  that  a  regiment  were  there,  or  a  wing  of  a 
regiment  exposed  to  just  the  same  temptations  as  in 
Bombay,  whether  you  would  not  then  have  a  very 
different  account  of  mortality  ? 

1261.  At  the  time  the  return  was  made  to  which  I 
have  referred,  I  see  that  there  were  in  Bombay  1,240 
British  troops,  in  December  1859? — That  is  the  season 
when  the  unfits  go  home  ;  and  I  do  not  doubt  but  that, 
in  consequence  of  the  immense  additional  number  of 
European  troops  in  the  presidency,  arising  out  of  the 
mutiny,  possibly  also  in  consequence  of  a  presumed 
necessity  for  a  stronger  garrison  for  the  same  reason, 
as  also  it  may  be  that  because  there  was  always  much 
unoccupied  barrack  accommodation  there,  the  number 
of  European  troops  then  quartered  was  larger  than 
for  many  years  back,  and  far  larger  than  it  is  to  be 
desired  (excepting  for  some  dire  necessity)  that  it 
should  ever  be.  In  1858  the  strength  of  the  European 
force  of  the  presidency  was  much  more  than  double 
what  it  had  ever  been  during  any  period  of  my 
service. 

1262.  In  Poona  there  were  3,420  British  troops, 
and  is  it  not  a  great  advantage  to  the  authorities  to 
be  able  to  station  3,000  troops  up  at  Poona  rather 
than  down  at  Bombay  ? — Most  certainly.  By  an  Act 
of  Parliament  the  Government  is  constrained  to  keep 
500  European  troops  in  Bombay  ;  but  for  that  I 
question  whether  they  would  keep  100  there  ;  they 
keep  the  lowest  number  that  they  can,  solely  because 
it  is  a  bad  quarter. 

1263.  According  to  your  opinion,  the  policy  of  re- 
moving the  troops  from  low  stations  to  high  mountain 
stations,  within  a  moderate  distance  of  the  points 
where  their  services  might  be  required,  is  an  advan- 
tageous one? — Yes;  and  it  has  always  been  acted 
upon  ;  in  Bombay  it  was  quite  recognized. 

1 264.  On  the  whole  the  advantages  are  enormous  ? 
—They  are,  without  doubt. 

1265.  What  are  the  disadvantages,   if  any,  of 
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keeping  troops  up  at  Poona  rather  than  down  at 

Bombay  ?  I  know  of  none.    As  I  said  before,  if 

there  were  not  a  law  constraining  the  Government  to 
keep  500  men  in  Bombay,  up  to  the  time  when  I 
quitted  India  I  do  not  think  they  would  have  kept 
100  there- ;  in  fact,  they  kept  the  lowest  number  there 
that  they  could,  so  bad  is  the  climate,  and  so  great 
was  the  intemperance. 

1266.  These  are  the  two  stations  at  which  you 
were  principally  during  your  residence  in  India  ? 
—Yes. 

1267.  {Chairman.)  Is  not  the  expense  of  procuring 
supplies  greater  at  Poona  than  at  Bombay  ? — Of  some 
it  must  be  ;  for  instance,  liquor,  beer,  and  all  European 
articles  of  supply  ;  but  I  do  not  know  as  to  the  great 
commissariat  supplies  of  beef,  mutton,  vegetables,  and 
bread,  &c. ;  on  that  point  I  cannot  speak  confidently  ; 
but  I  should  think  that  even  of  the  most  expensive 
the  expense  must  be  lessening,  for  now,  by  means  of 
a  railway,  that  difficulty  is  much  diminished. 

1268.  (Dr.  Farr.)  What  is  the  distance  from  Bom- 
bay to  Poona  ?  —  I  think  70  miles,  and  it  will  be 
connected  by  a  railway. 

1269.  Judging  from  your  past  experience  in  Bom- 
bay, you  would  be  decidedly  in  favour  of  stationing 
the  troops  at  such  elevated  stations  as  that  of  Poona  ? 
— Most  certainly. 

1270.  (Sir  R.  Martin.)  The  chief  comparative  ad- 
vantage with  regard  to  climate  being  that  in  the  one 
case  the  station  is  upon  a  table  land,  where  they  are 
very  much  exempted  from  the  malarious  influences 
which  everywhere  prevail  on  the  low  grounds  ? — I 
should  not  like  to  say  that  altogether,  for  you  may 
have  a  great  deal  of  malaria  on  the  table  land  of 
the  Deccan. 

1271.  Is  it  so  at  Poona  ? — Yes,  a  good  deal. 

1272.  Is  there  much  fever  there  ? — A  good  deal. 

1273.  But  not,  I  presume,  to  be  compared  with 
Bombay  ? — No  ;  but  I  do  not  know  that  I  should  like 
to  state  anything  very  strongly  upon  that  point. 
Bombay  is  a  paradox.  I  have  heard  officers,  pointing- 
to  the  ditch  and  to  the  paddy  fields,  express  their 
astonishment  that  the  troops  were  not  decimated 
immediately. 

1274.  (Col.  Greathed.)  Is  there  not  a  bad  fever 
called  the  Deccan  fever  ? — There  are  and  have  been 
very  deadly  fevers  formerly  at  Ahmednuggur,  Shola- 
pore,  in  Candeish,  and  near  Aurungabad.  Poona  is  a 
very  good  station  ;  but  decidedly  there  even  there  is 
both  fever  and  cholera. 

1275.  (Dr.  Farr.)  Jaulnah  is  a  comparatively 
healthy  station,  is  it  not  ?  —  Yes  ;  that  is  a  Madras 
station. 

1276.  Have  you  been  at  Mhow  ? — No  ;  most  of 
those  stations  have  not  been  greatly  tried  by  the 
residence  of  considerable  bodies  of  European  troops  ; 
the  information  has  been  mostly  obtained  from  de- 
tached companies  of  artillery. 

1277.  (Dr.  Gibson.)  At  Aboo,  is  there  not  a  sani- 
tarium there  for  invalid  soldiers  ? — Yes. 

1278.  I  believe  they  cannot  be  kept  there  long  ? — 
No,  the  monsoon  is  heavy  ;  and  that  is  the  evil  at 
most  of  those  very  high  stations,  and  in  Bomba}'. 

1279.  The  building,  I  believe,  is  very  slight,  and 
the  men  do  not  recover  so  well  ? — No  ;  if  the  build- 
ings were  made  permanent,  there  is  still  so  much  fog, 
damp,  and  rain,  that  I  doubt  whether  the  station 
would  be  very  desirable  in  the  monsoon.  The  hill 
stations  in  Bombay  are  generally  used  for  six  or  eight 
months  only  of  dry  weather.  At  Mahableshwur,  in 
four  months,  there  are  about  200  inches  of  rain  fall, 
and  40  miles  inland  from  it  there  are  not  20. 

1280.  (Sir  R.  Martin.)  So  that,  in  fact,  we  chose 
the  front  stations  which  bear  the  brunt  of  the  south- 
west monsoon  ? — I  think  you  chose  the  greatest 
height  ;  for  as  you  go  inland  you  descend. 

1281.  But  that  is  inland  from  the  south-west  ? — It 
is  inland  from  the  Ghauts  ;  in  short,  the  Ghauts  have 
a  prodigious  influence  upon  the  quantity  of  rain  which 
falls.  As  you  depart  from  the  Ghauts  you  come  to 
drier  and  drier  soil.  At  Paunehgunnee,  12  miles  from 


Mahableshwur,  the  fall  is  50  inches,  and  at  Wye, 
four  miles  further  eastward,  the  fall  is  25  inches, 
while  at  Phultun,  24  miles  further  in  the  same  direc- 
tion, it  is  only  eight  or  ten  inches. 

1282.  (Chairman.)  Can  you  describe  generally  the 
construction  of  the  hospitals  at  the  stations  where 
you  have  served,  and  the  materials  of  which  they  are 
built  ? — They  are  built  of  brick,  wood,  and  tiles  ;  they 
vary  much  in  their  construction  and  arrangements, 
but  probably  plans  of  all  can  be  got  at  the  India 
House.  The  town  barracks  in  Bombay  have  no  hos- 
pital ;  that  of  Fort  George,  and  the  European  General 
hospital,  are  two-storied  buildings,  the  upper  stories 
only  of  which  are  used  for  the  sick,  the  ground  floors 
being  appropriated  to  officers'  store  rooms,  and  ac- 
commodation for  servants.  The  upper  stories  of  both 
are  raised  above  the  ground  from  10  or  12  to  16  feet ; 
the  wards  are  of  good  height,  and  have  wooden  floors, 
with  verandahs  on  their  fronts  and  rear,  the  end  wards 
having,  if  I  remember  rightly,  verandahs  on  their 
outer  sides.  They  are  tolerable  buildings,  and  so  far 
they  are  better  than  some  of  the  hospitals  at  the  out- 
stations. 

1283.  What  is  the  amount  of  cubic  space  per  man 
that  is  allowed  in  hospitals  ? — One  thousand  eight 
hundred  cubic  feet,  and  I  think  that  that  is  sufficient. 

1284.  Can  you  describe  the  provision  that  is  made 
for  medical  attendance  and  for  nursing  the  sick  in 
those  hospitals  with  which  you  are  acquainted  ?  — 
Besides  the  medical  officers  there  are  the  members  of 
the  subordinate  medical  establishment,  consisting  of 
warrant  officers,  hospital  assistants,  and  apprentices  ; 
a  meritorious,  trustworthy,  and,  medically  speaking, 
well-educated  and  well  qualified  class  of  public  ser- 
vants, reared  in  hospitals  from  the  age  of  15  years, 
and  after  two  or  three  years  service  in  them  sent 
to  college  for  not  less  than  three  years  more  for 
instruction  in  medicine  and  surgery  ;  having  in  col- 
lege and  hospitals  many  advantages  of  education.  At 
the  conclusion  of  their  college  course  they  undergo 
a  strict  examination  in  all  branches  of  the  pro- 
fession, as  detailed  in  a  notification  of  the  General 
Department,  dated  the  2nd  of  April  1851,  which  I 
can  put  in.  If  approved  of  they  are  held  qualified 
for  a  warrant,  and  are  immediately  promoted  to  the 
grade  of  first  hospital  assistant,  and  after  that,  accord- 
ing to  their  standing  in  the  list  of  merit  at  the  exa- 
mination, as  vacancies  occur,  they  are  promoted  to 
the  post  of  assistant-apothecary,  and  again  return  to 
hospitals  for  duty  in  that  capacity,  acting  under  the 
superiors  of  their  own  class,  and  the  commissioned 
medical  officers  of  both  services.  In  each  regimental 
hospital  there  was  an  apothecary,  a  steward,  and  an 
assistant-apothecary,  and  from  three  to  five  appren- 
tices ;  but  I  am  told  that,  in  consequence  of  the  very 
great  addition  to  the  European  force,  the  establish- 
ments are  now  very  incomplete.  This  defect  should 
be  remedied  as  soon  as  possible.  Besides  the  medical 
warrant  officers  and  apprentices,  there  is  an  hospital- 
serjeant  to  every  hospital,  but  no  European  orderlies, 
the  duties  of  ward  attendants  being  performed  by 
natives  provided  by  the  commissariat  in  such  propor- 
tions as  may  be  required,  one  being  allowed  to  each 
bed-ridden  or  seriously  sick  patient ;  but  for  the  or- 
dinary run  of  sick  of  all  kinds,  one  ward  boy  is  allowed 
to  six  patients.  The  medical  officer  may  have  as  many 
as  is  deemed  necessary  by  preferring  a  requisition  to 
the  superintending  surgeon  or  deputy  inspector  ge- 
neral. Besides  the  ward  attendants  there  are  what 
are  called  sweepers,  at  the  rate  of  one  to  every  12 
patients.  There  are  also  barbers  and  dooly  bearers ; 
these  latter  are  ten  in  number,  and  there  are 
two  doolies  to  each  European  hospital.  In  addition 
to  these  there  are  cooks,  washermen,  watermen,  store 
and  shop  servants,  tailors,  leech-men,  compounders, 
dressers,  and  native  writers,  altogether  a/  very  full 
and  efficient  establishment.  As  improvements  in  this 
service,  I  would  most  strongly  recommend  that,  in 
point  of  pay  and  allowances  of  all  kinds,  the  medical 
warrant  officers  should  be  put  on  a  perfectly  equal  foot- 
ing with  the  warrant  officers  of  the  ordnance  and  com- 
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missariat  departments,  which  at  present  they  are  not. 
For  instance,  while  the  commissariat  conductor  on  the 
line  of  march  has  an  allowance  for  a  pony  granted  to 
him  to  enable  him  to  be  up  in  time  to  measure  and 
distribute  the  ration  of  liquor,  the  medical  warrant 
officer  has  no  such  aid  to  enable  him  to  keep  up  with 
the  sick  and  wounded  in  order  to  be  able  to  dispense 
their  medicines  or  adjust  their  dressings.  The  grant 
of  such  assistance,  I  think,  would  keep  up  and  add  to 
the  efficiency  and  stimulate  the  zeal  of  this  very 
important  and  meritorious  department.  The  only 
improvement  that  I  could  suggest  with  regard  to  the 
second-class  servants,  meaning  the  ward  attendants, 
and  so  on,  is  one  which  has  at  times  been  thought  of, 
and  has  not  been  entertained  solely  on  the  score  of 
expense  ;  it  is,  that  ward  attendants,  dooly-bearers, 
and  watermen  should  form  a  body  to  be'constantly  re- 
tained ;  in  fact,  to  be  enlisted  for  their  services,  and 
having  claims  to  small  pensions  on  becoming  unfit  for 
duty.  By  such  means  a  better  class  of  servants  would, 
doubtless,  be  had  than  those  who  are  now  to  be  found 
in  European  hospitals,  and  who  are  provided  by  the 
commissariat  department. 

1285.  What  provision  is  made  in  the  way  of  baths 
and  ablution  rooms  for  the  sick,  and  can  you  suggest 
any  improvements  ?  —  There  is  provision  made  in 
these  matters  in  hospitals  ;  but  at  the  time  I  left 
India  there  was  room  for  improvement  in  them  which 
may  have  been  carried  out. 

1286.  Have  you  been  in  charge  of  troops  going  to 
India  by  the  Cape  of  Good  Hope,  or  by  Suez,  and  of 
the  two  routes  which  do  you  consider  the  best  ? — I 
have  not  been  in  charge  of  any  ;  but  the  Cape  of 
Good  Hope  route,  I  think,  is  the  preferable  one, 
ordinarily  ;  but  I  believe,  if  arrangements  on  both 
sides  were  made,  that  the  route  by  Suez  might  also  be 
had  recourse  to  without  detriment  in  the  months  of 
October  and  November,  and  the  first  half  of  December ; 
for  troops  proceeding  up  the  Indus  in  the  months  of 
December  and  January  ;  and  from  October  to  January 
for  troops  to  Bombay.  I  think  at  other  times  the 
heat  in  the  Red  Sea  would  be  too  great. 

1287.  You  would  not  think  it  advisable  to  send 
troops  down  the  Red  Sea  in  the  summer  time  ? — Not 
in  the  monsoon  ;  and  moreover  there  is  a  season  at 
which  troops  should  arrive  in  India,  namely  in  the 
cold  months,  because  then  the  fever  season  has  passed 
away,  and  they  can  go  up  the  Indus  in  December 
and  January,  and  arrive  at  their  stations  before  the 
heats  of  March.  Arrangements  such  as  that  would 
confine  the  period  of  transit  to  a  comparatively 
favourable  period  in  the  Red  Sea. 

1288.  Do  you  think  it  is  possible  to  dispense  with 
the  Cape  route  altogether  in  favour  of  that  by  Egypt, 
if  the  transit  of  troops  were  carried  on  in  the  ordinary 
winter  season  ? — I  suppose  so,  having  reference  to 
the  comparative  expense,  and  so  forth. 

1289.  Would  it  in  your  opinion  be  an  improve- 
ment, as  to  the  health  of  the  men,  to  place  them  in 
depot  at  some  intermediate  station  ;  for  example,  the 
Cape  of  Good  Hope,  where  they  might  perfect  their 
drill  befoi'e  proceeding  to  India  ? — I  think  it  would 
be  well  that  they  should  be  drilled  before  arriving, 
but  I  am  not  aware  that  this  might  not  be  as  well 
completed  in  England  as  at  any  intermediate  place. 

1290.  I  believe  the  idea  with  which  the  Cape  route 
was  suggested,  as  a  drilling  station,  was  this,  that  it 
afforded  a  climate  intermediate  between  that  of  India 
and  of  England  ;  do  you  attach  any  value  to  that  ? — 
I  do  not  much. 

1291.  Have  you  formed  any  opinion  upon  the 
question  of  acclimatization  ? — Yes.  If  apart  from 
the  gradual  adaptation  of  his  body  and  its  various 
functions  to  increased  heat  and  other  differences 
between  the  tropics  and  the  native  country  of  the 
soldier,  acclimatization  be  held  to  be  a  know- 
ledge of  the  causes  of  injury  and  of  the  benefits 
resulting  from  the  avoidance  of  such  causes  in  the 
new  climate,  acquired  by  attention  to  the  sanitary 
rules  of  the  service,  and  communication  with  and 
imitation  of  initiated   or  seasoned  comrades,  and 


thereto  in  jn-ogress  of  time  being  superadded  a  con-  Dr. 
stant  and  careful   practice  of  such   habits,  pcssi-   •'•  & Lennam, 

bly  occasionally  enforced  by  personal  experience  of  ■ 

the  evils  of  neglect,  or  by  illustration  of  such  evils    23  Feb.  1861. 

in  others,  then  a  trained  soldier  landed  in  India  at  22 

years  of  age,  thus  instructed  by  precept  and  example 

during  the  first  year  or  two,  and  particularly  if  in 

that  interval  he  should  have  led  a  camp  life  under 

canvas,  and  made  some  marches,  might  be  considered 

acclimatized,  and  would  for  several  years,  perhaps  for 

ten  or  even  more,  possibly  be  in  his  prime,  and  be 

less  liable  to  suffer  from  Indian  diseases  or  climate 

than  one  who  had  not  had  such  training.    There  is 

no  doubt,  however,  that  as  years  increase  the  elasticity 

of  the  constitution  or  its  tendency  to  return  to  health 

from   disease  diminishes,  and  a  happy  or  perfect 

recovery  is  a  very  different  matter  in  the  man  of  25 

and  in  the  man  of  40  or  45  years  of  age. 

1292.  As  I  understand  you,  you  believe  in  a  moral 
but  not  in  a  physical  acclimatization  ? — There  is 
a  gradual  adaptation  ;  no  doubt  the  functions  of 
the  body  are  somewhat  changed.  There  is  a  gradual 
fitting  of  those  functions,  for  example  of  perspira- 
tion and  the  force  of  the  circulation,  &c,  and  the 
quickness  with  which  these  changes  occur  is  great. 
If  a  person  were  suddenly  transported  from  this 
climate  into  one  that  was  very  hot,  there  would  be 
a  certain  amount  of  training  requisite,  or  evil  results 
would  follow. 

1293.  Assuming  that  an  equal  amount  of  caution 
and  prudence  was  exercised,  and  assuming  that  the 
new  comers  were  taught  by  those  who  had  been 
longer  in  the  country  what  to  do  and  what  not  to  do, 
which  do  you  think  would  be  the  best  able  to  endure 
fatigue  and  exposure,  the  man  who  had  been  one  year 
out,  or  the  man  who  had  been  ten  years  out  ? — The 
fresh  man,  decidedly. 

1924.  {Dr.  Farr.)  Have  you  observed  any  differ- 
ence that  is  produced  by  the  age  at  which  soldiers 
may  go  out  to  India  ? — Yes.  It  is  bad  to  send  out 
boys  as  recruits.  A  young  man  of  the  age  of  21  or  22 
is  better  than  one  of  16  or  18.  I  think  it  is  inju- 
rious to  send  them  out  too  young  as  soldiers.  A  boy 
in  hospital  is  a  helpless  creature,  and  his  constitution 
is  often  irreparably  injured  by  disease,  and  by  the 
remedies  employed  for  its  relief,  e.g.,  mercury,  &c. 

1 295.  It  appears,  referring  to  those  who  go  out  at  the 
early  age  of  15,  that  the  subsequent  mortality  among 
them  is  less  than  among  those  who  go  out  at  greater 
ages  ;  have  you  had  any  experience  in  that  matter  ? — I 
suppose  that  after  a  certain  number  have  died  off  in 
the  first  year  or  two,  the  remainder  may  be  held  in 
some  measure  as  selected  lives,  and  may,  at  the  age  at 
which  a  comparison  might  then  be  made,  contrast 
favourably  with  a  number  equal  to  theirs  then  who 
have  arrived  at  an  age  then  attained  by  the  rirst  arri- 
vals,  but  who  (the  last  arrivals,  to  wit,)  yet  have  the 
subtraction  of  their  delicate  to  undergo.  If  it  be 
meant,  for  example,  that  of  100  going  out  at  the  age  of 
15  or  16,  if  90  remain  after  two  years,  and  are  then 
compared  with  90  of  the  same  age  (17  or  18)  who  have 
just  arrived,  then  it  may  be  so  ;  I  cannot  say  ;  but  this 
would  be  a  comparison  of  " seasoned "  with  "unsea- 
soned." The  testimony  of  the  late  Sir  George  Bal- 
lingall,  drawn  from  a  knowledge  of  some  boy 
regiments  who  were  sent  out  to  India  in  the  early 
part  of  this  century,  was,  if  I  recollect  rightly,  con- 
demnatory of  the  experiment. 

1296.  They  do  not  appear  to  die  off  so  quickly, 
and  the  immunity  from  diseases  appears  to  remain 
during  the  career  of  a  considerable  number  of  them. 
Has  it  occurred  to  you  that  young  men  may  be  better 
able  to  adapt  their  systems  to  the  extraordinary 
climate  of  India  than  older  men  ? — In  the  case  of 
officers,  I  think  that  the  boy  cadets  perhaps  assimilate 
themselves  to  the  climate  and  to  its  usages  and  neces- 
sities better  than  those  who  come  out  at  a  much 
greater  age  ;  but  there  may  be  other  matters  to  take 
into  account.  I  think  that  the  age  of  15  is  too  young; 
17  is  the  age  for  cadets,  and  it  seems  to  me  better. 

1297.  The  mortality  is  lowest  in  England  at  the 
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Dr.         age  of  15,  and  gradually  increases  as  it  does  in 
J.  M'E&rinan,   India  ? — Yes. 
F.R.C.P.          1298.  {Chairman.)  For  what  forms  of  disease  are 
'  ~Sri    furloughs  usually  granted  ?— Fevers  and  their  con- 
sequences,  dysentery,  diarrhoea,  aud  dyspepsia,  or 
other  affections  of  the  alimentary   canal,  cerebral 
affections,  hepatic  affections,  affections  of  the  lungs 
and  air  passages,  constitution  injured  by  venereal  and 
other  excesses,  anaemia  and  other  cachectic  states. 

1299.  What  is  the  usual  length  of  furloughs  ? — 
There  are  the  old  and  new  regulations,  and  in  the 
former  furlough  is  given  for  from  three  to  five  years  ; 
in  the  latter  it  is  from  15  months  to  three  years. 

1300.  Can  you  state  what  proportion  of  com- 
missioned officers  are  usually  absent  from  service  on 
account  of  ill-health  ? — I  cannot  stale  the  proportion 
of  commissioned  officers,  but  that  could  be  easily 
obtained  from  the  India  House.  Of  warrant  officers 
the  proportion  was  small,  and  of  the  non-commissioned 
officers  and  privates  in  my  day  there  were  scarcely 
any  or  none.  The  local  troops  were  not  sent  home  on 
sick  certificate  ;  or  if  they  were,  it  was  very  excep- 
tional. 

1301.  What  was  done  with  them  ;  were  they  sent 
to  the  hills  ? — Yes  ;  and  they  were  only  sent  home 
when  they  were  unfit  for  service. 

1302.  Could  you  suggest  any  improvement  on  Ihe 
present  practice  as  regards  furloughs  ? — In  India,  for 
a  very  long  period,  extraordinary  regulations,  by 
which  I  mean  the  old  Furlough  Rules  obtained,  by 
which  furloughs  for  two  years,  on  sick  certificate,  to 
all  places  within  the  limits  of  the  Company's  Charter, 
viz.,  to  St.  Helena,  the  Cape  of  Good  Hope,  and 
countries  to  the  east  of  the  Cape  of  Good  Hope, 
excluding  Europe,  and  I  believe  America — had  pe- 
culiar privileges  conceded  to  them,  namely,  retention 
of  right  on  recovery  or  return  to  India  to  revert  to 
staff  or  other  appointments  ;  retention  of  a  consider- 
able amount,  generally  half,  of  staff  pay,  and  the 
right  to  reckon  time  spent  on  such  furlough  as  Indian 
service,  while  all  these  privileges  were  withheld  from 
the  officer  who  went  to  Europe  for  the  recovery  of 
liis  health ;  to  whom,  however,  were  given  three 
years  leave,  with  regimental  pay,  and,  if  it  were 
necessary,  two  years  more  leave,  but  without  any 
pay.  The  consequence  was,  that  in  those  days  offi- 
cers often  did  not,  or  could  not  choose  that  which 
merely,  medically  viewed,  was  really  best,  or  most 
needed  on  account  of  their  health,  but  rather  looked 
to  that  which  best  accorded  with  their  pecuniary,  or, 
so  to  speak,  their  service  interests,  namely,  their 
retention  of  appointment  and  half  staff  pay,  and  right 
to  reckon  as  Indian  service  time  spent  in  absence 
from  duty  on  sick  leave.  This  has  since  been  changed 
for  the  better,  by  the  introduction  of  the  new  Fur- 
lough Rules,  which  only  are  those  in  force  for  offi- 
cers, who,  at  the  period  of  their  introduction,  and, 
since  then,  have  entered  the  service,  while  officers  of 
older  standing  may  take  either  the  "old"  or  the 
"  new."  In  the  new  Furlough  Rules,  the  great  im- 
provement is,  that  officers  may,  with  certain  privi- 
leges, namely,  the  retention  of  half  staff  pay  for  six 
months,  of  right  to  return  to  staff  appointment  for  15 
or  18  months,  and  of  reckoning  as  service  a  certain 
portion  of  time  passed  anywhere,  obtain  leave  to 
that  place  deemed  best  suited  for  their  recovery,  and 
return  to  their  appointments  in  India.  But  it  seems 
to  me  that  the  duration  of  furlough  might  be  advan- 
tageously extended  to  two  years,  with  right  of  re- 
tention of  appointment  ;  and  I  much  question  the 
advisability  of  paying  the  first  six  months  of  the 
furlough  so  highly  :  it  tends,  I  fear,  to  drive  officers 
back  too  soon,  that  is,  before  their  health  is  in  some 
instances  thoroughly  re-established.  If  the  same 
amount  were  equally  divided  over  the  whole  period 
deemed  necessary,  the  objection  I  state,  if  it  have  any 
force,  would  be  removed.  I  think  it  might  be  of 
some  moment  that  the  time  should  be  extended ;  for  I 
believe  15  months  is  in  many  instances  far  too  short. 

(Sir  R.  Martin.)  I  may  mention  that  I  have 
found,  when  officers  have  arrived  upon  sick  furlough 


for  short  periods,  that  one  of  two  results  has  not  un- 
frequently  followed,  either  that  an  officer  has  fallen 
sick  soon  after  he  has  returned  from  India,  or  that  a 
recurrence  of  his  malady  has  proved  fatal,  both  owing, 
as  I  conceive,  to  the  insufficiency  of  the  duration  of 
the  furlough. 

1303.  (Chairman.)  At  what  age  do  you  consider 
that  men  should  retire  from  the  army  in  India  ? — 
This  must  vary  in  individuals,  as  it  is  dependent  on 
many  circumstances.  I  should  say  for  the  private 
perhaps  40  years,  for  the  warrant  officer  50,  and  for 
the  commissioned  officer  60  years  of  age  might  be 
considered  periods  at  which  they  might  be  deemed 
"  worn  out,"  and  beyond  which,  except  under  certain 
circumstances  of  their  services  being  necessary,  they 
should  not  be  required  to  serve  in  India.  30  years 
of  Indian  service  should,  I  think,  entitle  the  miiitary 
officer,  and  25  years  should  also  entitle  the  medical 
officer  to  the  maximum  pension. 

1304.  Would  you  extend  any  rule  of  that  kind  to 
commissioned  officers  ? — There  is  such  a  rule  in  the 
civil  service,  and  I  suppose  what  may  be  found  neces- 
sary in  one  branch  of  the  service  may  be  also  neces- 
sary in  another. 

1305.  I  presume  you  would  give  a  dispensing 
power  ? — Yes  ;  I  mention  the  matter  simply  because 
the  question  is  put  to  me. 

1306.  You  think  that  60  is  the  average  age  at 
which  service  ought  to  terminate? — Yes;  I  think 
that  that  is  the  average  age  at  which  men  are  gene- 
rally worn  out. 

1307.  Can  you  describe  generally  the  current  me- 
dical sanitary  duties  of  medical  officers  in  barracks, 
on  the  march,  and  in  the  field  ? — They  embrace  all 
matters  that  strictly  lie  in  their  own  department,  both 
for  the  cure  and  prevention  of  disease,  together  with 
the  duty  of  urging  the  adoption  of  all  measures  con- 
ducive to  such  ends  on  others  with  whom  may  rest 
their  performance,  the  commanding  officers. 

1308.  How  often  are  reports  made  by  medical 
officers  of  the  sanitary  state  of  their  regiment  ? — 
Daily,  and  at  other  times  to  commanding  officers, 
according  to  regimental  standing  orders,  or  to  the 
commands  of  commanding  officers.  They  are  made 
weekly,  monthly,  and  yearly  to  medical  superiors, 
and  daily  to  them  during  the  prevalence  of  violent 
epidemics.  Special  reports,  rendered  necessary  by 
occasional  circumstances,  are  at  all  times  sent,  as 
necessity  may  arise. 

1309.  What  are  the  powers  and  duties  of  medical 
boards  of  presidencies,  directors-general  of  presiden- 
cies, and  inspectors  and  inspectors-general  of  Queen's 
troops  ? — The  board  and  directors-general  have  the 
general  direction  and  control  of  the  medical  depart- 
ment. The  deputy-inspector-general  of  Her  Ma- 
jesty's troops  confined  himself  to  a  control  of  the 
medical  practice  only  in  Queen's  troops,  and  was,  I 
believe,  solely  under  the  local  commander-in-chief. 

1310.  (Dr.  Sutherland.)  According  to  the  new 
medical  regulations  at  present  in  operation  in  the 
British  service,  the  medical  officer  can  recommend, 
either  verbally  or  in  writing  to  his  commanding  officer, 
anything  which  he  thinks  necessary  for  preserving 
the  health  of  the  troops.  If  he  make  a  representation 
in  writing,  the  commanding  officer  must  either  do  the 
best  he  can  to  comply,  or,  if  he  object,  he  must  state 
the  grounds  of  his  objection  in  writing.  Would  there 
be  any  objection  to  a  similar  course  being  taken  with 
the  Indian  service  ? — I  think  that  that  has  always 
been  the  rule  in  the  Indian  service. 

1311.  (Chairman.)  Is  there  anything  which  you 
wish  to  add  to  the  evidence  you  have  already  given  ? 
— With  regard  to  medical  officers  not  being  made 
presidents  of  committees,  it  appears  to  me  that  that 
is  an  indignity  put  upon  them  that  is  most  impolitic, 
and  not  at  all  necessary,  inasmuch  as  if  the  authori- 
ties do  not  desire  that  medical  officers  should  be  pre- 
sidents, they  have  such  a  superabundance  of  military 
over  medical  officers  of  all  grades,  that  they  have 
only  to  select  the  senior  military  officer  of  the  requi- 
site rank,  and  the  thing  is  done  with  ;  but  it  seems  an 
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indignity  to  state  that  a  medical  officer  is  not  fit  for 
the  duty.  I  think  that  he  is  always  quite  as  fit  as  tho 
other.  I  have  been  on  committees  as  president,  ap- 
pointed by  Government,  a?id  in  a  service  of  31  years 
in  India  I  have  never  seen  an  opportunity  for  the 
exercise  of  military  command,  and  I  scarcely  know 
how  it  could  arise. 

1312.  You  complain,  not  that  a  medical  officer  is 
not  always  president,  but  that  he  is  expressly  excluded 
by  regulation  ? — Quite  so  ;  and  he  may  have  to  serve 
under  one  who  is  much  his  junior. 

1313.  You  wish  that  he  should  be  put  on  the  same 

The  witness 


footing  with  the  military  officer  ? — I  think  command-  Br. 
ing  officers  would  very  often  desire  to  make  medical  J-  MLennan, 
officers  presidents,  but  that  they  are  prevented  by  the  F.R.C.P. 
regulation  in  question.    I  have  not  been  able  to  un-  03  Feb~1861 

derstand  the  amount  of  command  that  could  be  exer-  

cised,  because  all  act  under  the  higher  authority, 
which  has  directed  their  assembly  for  the  performance 
of  a  special  duty,  generally  of  a  deliberative  nature  ; 
and  in  its  performance  all  are  responsible  only  to  that 
superior  authority,  and  the  one  cannot  be  constrained 
or  commanded  by  the  other  in  the  decision  at  which 
he  may  arrive,  and  which  it  is  his  duty  to  record. 

withdrew. 


Saturday,  2nd  March  1861. 


PRESENT  : 


The  Eight  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 

Colonel  Greathed,  C.B. 


William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 
John  Sutherland,  Esq.,  M.D. 


poor  men  !  They  are  suffering  as  badly  (if  not  worse)  as 
they  did  in  '54  at  Umballa.  Poor  fellows  !  just  fancy,  six 
were  buried  in  one  day  last  week,  and  though  this  is  the 
largest  number  that  we  have  lost  in  one  day,  I  think  you 
will  agree  with  me  that  those  who  crowded  them  into  these 
barracks  in  the  middle  of  a  large  native  town,  have  much 
to  answer  for.    Our  hospitals  are  full  to  excess." 


Captain  William  Scartii  Moorsom,  C.E.,  late  52nd  regiment,  and  Deputy  Quartermaster- General,  examined. 

1314.  {Chairman.)  I  believe  you  have  not  served 
in  India  ? — No,  I  have  only  been  in  Ceylon  as  Queen's 
Commissioner. 

1315.  You  have  had  considerable  experience,  have 
you  not,  as  Chief  Commissioner  and  Engineer  of 
Government  in  parts  of  Ceylon  ? — Yes,  I  have,  and 
I  have  been  a  civil  engineer  as  well  as  military  for 
above  33  years. 

1316.  You  have  been  in  India,  I  believe,  also  as  a 
traveller  ? — No,  in  Ceylon  only,  I  have  not  been  on 
the  continent  of  India. 

1317.  The  Commissioners  understand  that  you  have 
some  suggestions  to  offer  as  to  a  means  of  improving 
the  ventilation  of  barracks  and  hospitals  in  India  ? — 
Yes. 

1318.  Are  you  aware  whether  in  Ceylon  any  com- 
plaint has  been  made  upon  that  head  ? — No,  I  am  not, 
further  than  that  the  troops  generally  are  a  little  more 
numerous  in  the  hospital  returns  with  regard  to  dis- 
orders, that  is  to  say,  the  per-centage  of  the  disorders 
is  rather  greater  than  in  the  non-tropical  climates,  but 
I  have  not  heard  of  any  specific  complaints  in  Ceylon, 
nor  was  my  mission  to  Ceylon  to  that  end  at  all. 

1319.  Is  it  within  your  own  knowledge  that  any 
complaints  exist  on  that  head  in  India  ? — Yes,  it  is, 
and  upon  that  which  arises  out  of  that  complaint  I 
come  before  this  Commission.  In  order  clearly  to 
show  this,  I  beg  to  read  the  following  extracts  from 
letters  written  to  me  by  officers  of  the  52nd  Light 
Infantry,  showing  the  effects  of  badly  ventilated 
barracks  upon  that  regiment. 


Captain 
W.S  Moorscm. 
C.E. 

2  March  1861. 


From  Lieut.  Moorsom,  52nd  Light  Infantry. 

"  Subathoo,  15th  August  1854. 
"  Our  first  march  of  12  miles  7  furlongs  from 
Umballa  towards  this  place  was  the  most  dreadful  I  ever 
saw ;  the  men  were  so  weak  that  strong  men  who  had 
marched  the  whole  way  from  Allahabad  to  Umballa  without 
a  sign  of  fatigue,  now  fell  out  by  threes  and  fours  at  a 
time.  We  had  carriage  on  two  elephants  and  11  doolies 
for  23  men  who  might  fall  out,  and  before  we  got  in  not 
only  was  all  this  conveyance  taken  up,  but  the  whole  of  the 
officers'  horses  were  ridden ;  the  doctor's  buggy  was  full  of 
firelocks,  and  many  men  crawled  in  after  the  column  with 
the  rear  guard.  We  got  into  Labroo  at  half-past  one  a.m. 
on  the  5th  ;  I  got  to  bed  at  three,  and  on  rousing  at  seven 
a  report  was  handed  to  me  that  a  corporal  had  died  an 
hour  or  two  after  we  came  in  from  the  effects  of  the  march. 

"  On  the  second  day's  march  another  man  of  his  com- 
pany died  from  the  effects  of  fatigue  on  his  enervated 
frame." 

From  Lieut.  Moorsom,  52nd  Light  Infantry. 

"  Lucknow,  21st  June  1856. 
"  I  can't  say  that  I  don't  feel  the  heat,  but  certainly  I 
don't  care  for  it.    Would  that  I  could  say  the  same  for  our 


From  Col.  Campbell,  Commanding  52nd  Light  Infantry. 

"  Lucknow,  12th  June  1856. 
"  My  Dear  Capt.  Moorsom, 

"  I  have  received  your  note  through  your  son  re- 
garding the  punkah.  If  it  answers  our  expectations  it  will 
not  only  prove  an  inestimable  benefit  to  the  soldiers,  but 
as  far  as  I  am  concerned,  will  remove  a  constant  anxiety 
arising  from  the  knowledge  that  my  men  are  in  a  state  of 
suffocation  every  night,  to  the  detriment  of  their  health  and 
vigour." 

In  1854,  before  leaving  Umballa,  the  52nd  lost  many 
men  (I  think  about  200),  owing  principally,  as  was 
then  commonly  stated,  to  disease  induced  by  badly 
ventilated  barracks. 

1320.  Will  you  describe  to  the  Commission  the 
nature  of  the  improvements  that  you  have  to  propose? 
— I  will,  with  your  permission,  first  describe  what 
led  my  son  (who  afterwards  fell  at  Lucknow),  when  a 
lieutenant  in  Her  Majesty's  52nd  light  infantry,  to 
write  to  me  respecting  the  52nd  at  Umballa  in  tho 
year  1855  or  1854,  when  they  had  a  very  severe 
period  of  sickness  in  the  barracks  at  Umballa.  He 
described  it  as  arising  (according  to  his  views  as  a 
young  officer)  mainly  from  the  circumstance  of  the 
barracks  being  very  badly  ventilated.  He  had  just 
come  into  the  command  of  a  company,  and  he  proposed 
to  me  to  devote  the  proceeds  of  his  contingent  allow- 
ance, which  he  said  belonged  rightly  to  the  men,  and 
not  to  himself,  to  the  better  ventilation  of  the  barracks 
for  his  company;  and  sending  me  a  sketch  of  the  bar- 
racks, showing  the  comparatively  small  space  for 
India  that  was  allotted  to  a  certain  number  of  men, 
he  observed  that  as  I  had  been  so  long  engaged  in  civil 
engineering  he  thought  I  could  probably  strike  out 
some  plan  and  send  it  to  him,  and  that  upon  the  basis 
of  such  information  he  should  be  enabled  to  supply 
the  defects  in  the  want  of  air,  from  which  his  own  men 
suffered,  and  which  had  been  so  fatal  in  its  effects 
upon  the  regiment  at  that  time.  He  stated  tho 
number  of  the  deaths  which  had  occurred  and  the 
numbers  still  on  the  hospital  list.  He  also  described 
the  state  of  the  men  and  how  miserable  they  were  when 
removed  from  the  barracks  at  Umballa  to  the  healthy 
station  of  Subathoo,  and  the  state  of  the  regiment  on  its 
march  was  most  frightful*    I  need  not  say  it  here  that 
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Captain       the  52nd  regiment  was  one  of  the  regiments  which 
W.S.Moorsom,  used  to  march  with  remarkable  efficiency  in  former 
C.E.         days;  and  the  colonel  of  the  regiment  also  wrote 
2  MardT" 1861    *°  me  (<lu^e  confirming  the  facts  as  to  the  inefficient 

 '   state  of  the  regiment),  that  he  attributed  it  to  the 

want  of  better  air  in  the  barracks,  the  sickly  con- 
dition of  the  men  arising  much  from  their  having 
been  overcrowded,  in  consequence  of  the  fall  of  one 
of  the  buildings,  and  the  men  who  had  occupied 
that  building  being,  in  consequence,  distributed  among 
the  other  buildings.  Certain  it  was  that  the  regi- 
ment was  as  quickly  as  possible  removed  from  that 
situation  to  the  hills.  As  I  went  into  this  matter  of 
ventilation,  believing  that  it  ought  not  to  rest  with  a 
young  subaltern  to  do  what  was  needed,  in  fact,  that 
it  could  not  be  carried  out  by  his  means,  I  drew  out 
a  plan  which  was  intended  to  be  applicable  to  the 
simplest  circumstances  in  which  a  regiment  could  be 
placed,  so  that  any  intelligent  colonel,  such  as  Colonel 
Campbell  of  the  52nd,  was,  with  the  assistance  of  one 
or  two  of  his  officers  having  some  degree  of  engi- 
neering ability  (and  my  son  had  been  brought  up  in 
that  way),  might  in  this  way  procure  his  own  means 
of  improved  ventilation  for  a  regiment.  Before  send- 
ing it  out  to  my  son  I  took  the  precaution  to  show  it 
to  General  Wetherall,  who  had  been  a  long  time  in 
India,  I  believe  21  years  in  the  Madras  presidency, 
and  after  reading  it  over,  and  considering  it,  he 
said  "Yes  ;  this  is  very  feasible  and  applicable,  and 
"  could  readily  be  made  by  the  blackies  themselves." 
I  then  took  it  down  to  Fort  Pitt,  and  showed  the 
same  to  Dr.  Dartnell,  and  to  Dr.  Parry,  and  both 
of  them  thought  so  highly  of  it,  medically  speaking, 
that  I  felt  a  little  strengthened  in  my  idea  ;  but 
not  satisfied  with  that,  I  took  it  to  General  Sand- 
ham,  who  was  then  at  the  head  of  the  Indian  and 
Royal  engineering  establishment  at  Chatham,  and 
he  said  that  he  thought  it  was  also  very  applicable. 
I  then  brought  it  before  the  Duke  of  Cambridge, 
and  he  sent  out  orders  to  General  Anson  to  have 
it  inquired  into,  and  my  son,  in  the  year  1856,  in 
a  brief  note,  explained  the  circumstances  that  after 
an  examination,  the  plan  was  referred  to  a  board 
at  Cawnpore,  of  which  the  then  Colonel  Henry 
Havelock  was  president,  and  that  in  about  April 
or  March  1857  it  was  recommended  to  have  a  trial 
made  of  it  at  Calcutta.  I  should  mention  that  I 
took  it  also  to  Colonel  Sykes,  then  Chairman  of 
the  Board  of  Directors  at  the  India  House,  before 
sending  it  out  to  India,  and  he  expressed  an  idea, 
which  I  think  was  a  right  one,  that  before  sending  it 
out  to  India,  a  sample  should  be  made  here,  in  order 
to  ensure  the  correct  application  of  all  the  machinery; 
and  I  need  not  say  that  if  a  point  depending  upon 
accurate  construction  is  inaccurately  constructed  at 
first  it  will  condemn  the  whole  thing,  and  it  is  then 
thought  that  that  which  is  often  a  mere  error  of  detail 
is  an  error  also  in  principle.  Colonel  Sykes'  idea  was, 
that  a  trial  should  be  made  of  it,  that  is  to  say,  the 
machinery  only,  and  that  that  machinery,  if  successful 
in  the  trial,  should  be  sent  out  to  India.  That,  how- 
ever, was  not  the  plan  that  was  pursued  ;  the  design 
was  sent  out  in  the  form  of  a  paper,  and  a  trial  was 
ordered  (as  I  am  informed  by  the  Adjutant  of  the 
52nd  regiment)  at  Calcutta,  after  the  Cawnpore  Board 
had  reported  on  it  in  1857  ;  but  the  mutiny  broke 
out,  and  I  believe  nothing  more  was  heard  of  it  until 
about  the  time  of  the  appointment  of  this  Commis- 
sion, when  some  medical  officer  brought  before  it  the 
fact  that  there  was  such  a  thing  designed,  and  that 
he  thought  it  worthy  of  notice.  This  will  explain 
the  circumstance,  that  although  I  have  not  been  on 
the  continent  of  India,  yet  I  felt  it  to  be  rather 
in"  the  light  of  a  sacred  duty  to  bring  forward  this 
matter  in  the  shape  in  which  it  had  been  origi- 
nally commenced  by  my  late  son.  I  shall  now  be 
happy  to  explain  anything,  or  to  answer  any  ques- 
tions that  the  Commission  may  think  proper  to  put 
to  me. 

1321.  Will  you  be  so  good  as  to  state  what  the 
principle  of  the'  improvement  is  that  you  have  to 


propose  ? — I  will  lay  this  sketch  upon  the  table. 
I  presume  that  the  members  of  the  Commission 
sitting  here  are  all  aware  that  the  ordinary  plan 
of  ventilating  a  barrack*  in  India  is  either  by  a 
tatty,  which  embraces  a  water  supply  to  a  certain 
extent,  or  by  a  punkah,  which  I  believe  never  em- 
braces any  water  supply  ;  or  by  a  thermantidote, 
which  is  very  much  of  the  same  nature,  or  is  a 
modification  of  the  punkah  in  its  effect, — and,  if 
I  understand  it  rightly,  is  not  accompanied  with 
water — at  all  events,  not  generally.  All  of  these 
various  modes  of  ventilating  the  barracks  or  dwellings 
in  India  are  moved  by  means  of  man  power.  Natives 
are  employed  to  pull  or  to  move  them,  and  the  cost 
of  man  power,  I  imagine,  must  be  more  than  the  cost 
of  a  properly  arranged  set  of  implements  moved  by 
animal  power.  It  therefore  appeared  to  me  that  a 
set  of  implements  of  a  simple  character  to  be  moved 
by  animal  power  must,  as  a  question  of  expense,  be 
less  costly  than  the  implements  at  present  used,  and 
moved  by  man  power.  Then  came  the  question,  of 
course,  how  to  arrange  a  simple  implement  of  that 
kind,  and  it  appeared  to  me,  that  an  implement  moved 
very  much  as  our  English  farmer  moves  his  chaffing 
machine,  by  a  bullock,  or  by  a  horse  moving  round 
an  ordinary  spindle,  just  as  we  see  it  in  many  places 
in  Egypt,  where  the  water  is  so  raised,  would  be  the 
best  and  simplest  means.  The  next  question  was, 
after  the  moving  power,  how  to  apply  a  system  of 
pulleys  or  ventilating  shafts,  and  areas  in  motion 
which  should  catch  a  certain  amount  of  air,  and  dis- 
tribute it  about  the  barracks,  so  as  to  give  a  current 
of  air,  which  every  one  seeks  in  India  ;  the  problem 
was  to  find  something  simple  of  that  character,  and 
which  should  be  applied  simply  to  the  moving  power. 
I  came  to  the  conclusion  that  pulleys  placed  very 
much  as  they  are  in  our  English  cotton  manufac- 
tories, or  in  our  iron  factories,  moving  by  simple 
leathern  bands,  and  giving  a  rotatory  motion  to  canvass 
fans,  would  be  the  best  means,  and  the  cheapest  o{ 
circulating  air  through  a  large  barrack  room,  and 
that  one  bullock  would  move  the  fans  necessary  to 
circulate  the  air  thoroughly  for  about  100  men,  that 
being  described  to  me  by  my  son  as  the  ordinary 
state  of  the  barrack  room  in  which  his  men  were. 
The  next  consideration  was,  that  when  the  atmo- 
sphere is  in  a  dry  state,  it  is  necessary  or  desirable 
not  only  to  give  a  circulation  of  air,  but  it  is  very 
desirable  to  supply  the  atmosphere  with  as  much 
moisture  as  possible,  both  in  order  to  refrigerate  and 
to  cool  it  down,  and  to  give  a  relief  in  moisture  when 
a  very  dry  state  of  the  air  might  render  such  de- 
sirable from  its  effects  upon  the  skin.  This  seemed 
to  be  perfectly  available,  and  capable  of  being  done, 
by  throwing  upon  each  canvass  fan,  which  I  have 
described  as  being  used  for  the  circulation  of  air,  a 
very  small  quantity  of  water,  dribbling  as  it  were 
upon  this  loose  canvass,  and  in  this  state  of  dribble 
being  evaporated  before  it  should  come  to  the  end 
of  the  canvass  by  a  simple  mode  of  regulation,  so  that 
not  too  large  a  quantity  should  come  upon  the  can- 
vas, which  would  not  be  carried  off  by  evaporation, 
and  which,  if  not  so  carried  off,  would  wet  the  barrack 
floor,  or  the  men  lying  about.  This,  I  believe,  has 
been  done  by  means  of  that  plan  before  the  Com- 
mittee, which  I  should  simply  describe  as  a  series 
of  canvass  fans,  moved  by  bullock  pOAver,  to  supply 
in  a  dry  state  of  the  air  both  the  air  and  the  quan- 
tity of  water  that  was  necessary  only  to  give  a 
degree  of  evaporation  sufficient  to  carry  off  the  water 
into  the  air,  without  any  running  on  to  the  barrack 
boards. 

J  322.  Except  as  to  the  introduction  of  moisture, 
your  plan  appears  to  have  more  analogy  to  the  ordi- 
nary thermantidote  than  to  the  ordinary  punkah  ? — 
No.  I  have  not  seen  the  thermantidote,  but  I  under- 
stand it  as  described  to  me,  to  be  very  much  like  our 
English  circular  bellows,  it  is  a  large  circular  fan 
wheel,  covered  and  working  in  a  circle  upon  an  axle, 
with  a  muzzle  which  looks  like  an  enormous  horse 
pistol,  but  which  muzzle  throws  a  stream  of  air  con- 
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Captain      together,  or  to  that  arrangement  of  barrack  which 
W.S.  Moorsom,  would  render  it  necessary  to  have  one  set  of  punkahs 
^■■E-        distributed  over  another  set,  for  example,  for  the  use 
2  March  1861    °^ a  secon(l  story;  the  extent  is  limited  by  that  nice 

  adaptation  of  the  machinery,  which,  when  we  come 

to  very  long  bands,  is  difficult  to  maintain,  for 
example,  a  length  of  band  working  pulleys  of  300 
feet  in  length  would  be  more  difficult  than  a  length 
of  band  working  100  feet  in  length.  With  that 
exception,  the  arrangement  being  different,  the  plan 
and  principle  are  applicable  to  1,000  or  to  10,000 
men. 

1337.  Suppose  a  barrack  of  the  ordinary  form  for 
1,000  men,  how  would  you  proceed  to  ventilate  it  on 
your  plan  as  the  barracks  are  now  in  India,  say  upon 
one  floor  ? — Upon  one  floor  ;  I  presume  the  width 
would  be  so  great  that  there  would  be  something 
like  a  party-wall  between  ;  if  there  be  not,  then  I 
should  consider  it  as  one  room,  as  this  is,  and,  in  that 
event,  whatever  be  the  extent  of  the  room,  I  should 
throw  a  shaft  across  from  wall  to  wall,  and  have  an 
extreme  breadth  of  punkahs  from  wall  to  wall,  ar- 
ranged precisely  on  that  plan.  If  the  length  of  the 
barrack  be  so  great  that  you  could  not  get  correct 
machinery  for  a  very  long  length,  I  should  work  the 
machinery  from  the  two  ends,  thus  dividing  the  plan 
as  it  were  into  two  plans,  working  one  plan  at  one 
end,  and  the  other  plan  at  the  other  end  of  the  bar- 
rack. If  the  barrack,  on  the  contrary,  were  so 
arranged  as  to  be  comparatively  short  and  high,  with 
two  storys,  it  would  then  only  be  necessary  to  in- 
crease the  altitude  of  the  vertical  shafts  which  connect 
the  moving  power  with  the  same  description  of  pun- 
kah, and  the  power  would  be  the  same,  merely  adding 
the  additional  friction  involved  by  the  additional  shaft. 

1338.  Can  you  state  whether  the  expense  of  ven- 
tilating a  large  barrack  would  be  ten  times  as  great 
as  the  expense  of  ventilating  a  small  one  upon  your 
plan  ? — By  no  means  ;  but  it  is  not  very  easy  to  give 
you  an  exact  constant  or  ratio  for  multiplying  the 
expense  for  1,000  men  as  compared  with  100  men, 
but  I  may  approximate  it,  I  think.  The  expense  of 
ventilating  a  barrack  arranged  for  1,000  men,  as  com- 
pared with  the  ventilation  of  a  barrack  for  100, 
would  probably  be  from  five  to  six  times  as  much. 

1339.  Have  you  any  idea  of  the  expense  of  working 
your  apparatus  for  100  men  ? — Yes  ;  the  cost  of  con- 
structing this  machinery  in  England  would  be  a  total 
of  68/.  for  100  men.  I  should  say  that  the  punkahs 
and  frames  are  not  included,  but  they  be  would  best 
made  in  India. 

1340.  And  the  expense  afterwards  to  be  incurred 
for  additional  machinery  in  India  ? — That  would  be  a 
few  shillings  only  for  the  canvas. 

1341.  And  then  the  bullocks  ? — I  do  not  know  the 
,  expense  of  the  bullocks,  but  there  would  also  be  the 

expense  of  a  person  to  attend  the  bullocks. 

The  witness 


1342.  You  are  not  able  to  give  the  comparative 
cost  of  ventilating  a  barrack  on  your  plan  with  that 
which  is  now  in  actual  use  ? — I  am  not ;  but  I  have 
stated  before  (1321)  that  animal  power  is  less  costly 
than  man  power. 

1343.  Upon  your  system  would  you  displace  the 
air  of  the  room  entirely  ?  Suppose  the  apparatus 
was  working  in  a  large  room  like  this,  how  would 
the  air  be  brought  in,  and  how  driven  out  ? — I  think 
that  there  is  no  barrack  in  India  like  this  room,. but 
there  is  a  very  large  accession  of  air  from  the  open 
spaces  coming  in  ;  it  is  only  the  air  coming  in  that 
would  be  constantly  thrown  about  in  currents  on  the 
same  principle,  but  to  a  much  greater  extent  than 
by  the  ordinary  punkah. 

1344.  You  assume  that  there  would  be  a  current 
of  air  into  the  room,  and  your  apparatus  would 
cause  it  to  be  moved  ? — I  do  not  assume  that  there 
would  be  a  current  of  air  into  the  .room,  but  that 
there  would  be  an  access  of  air  from  the  outside, 
and  when  there  is  any  disturbance  momentarily  from 
the  punkahs  it  would  throw  the  air  to  a  different 
portion  of  the  room,  and  consequently  bring  in  some- 
thing fresh.  There  would,  however,  in  this  case  be 
a  distinct  action  of  the  air  as  refrigeration  is  going 
on  ;  there  would  be  currents  to  supply  the  effect  of 
the  refrigeration  from  the  outside  ;  but  I  can  hardly 
say  what  that  effect  would  be. 

1345.  You  consider  this  the  cheapest  way  of 
applying  that  amount  of  force  in  producing  motion  in 
the  air  ? — I  think  it  is  the  cheapest  way  of  applying 
it  in  India,  under  the  circumstances  of  India. 

1346.  (Sir  Ranald  Martin.)  I  think  you  stated 
that  a  model  machine  was  sent  out  to  Calcutta  ? — 
No  ;  I  said  that  Colonel  Sykes  in  going  into  the 
matter  at  the  India  House  gave  me  off-hand  his 
view,  which  was,  that  a  working  model  of  this 
machine  should  be  made  in  England,  in  order  to 
ensure  the  proper  execution  of  the  machinery,  and  be 
sent  out  to  India  as  a  sample,  from  which  they  might 
form  a  correct  judgment. 

1347.  And  that  plan  you  would  recommend  to  be 
followed  ? — I  certainly  would. 

1348.  In  that  case  would  you  have  your  machinery, 
the  cog-wheels  for  instance,  made  of  iron  for  the  sake 
of  durability? — No  ;  but  I  should  have  two  points  to 
take  into  consideration  ;  first  of  all,  the  making  of 
the  most  perfect  machinery  would  undoubtedly  give 
us  most  of  these  wheels,  not  all,  in  iron,  but  I  should 
also  have  to  consider  that  I  should  send  to  India  a 
machine  which  might  immediately  strike  an  Indian 
officer  as  being  a  thing  which  his  own  people  could 
construct  and  work,  and  therefore  the  result  would 
resolve  itself,  I  think,  into  causing  to  be  made  in 
England  machinery  of  the  simplest  materials  which 
are  available  in  India. 

withdrew. 


Dr.  C.  Smith.  Dr.  Colvin  Smith,  ft 

1349.  (Chairman.)  Will  you  state  how  long  you 
have  served  in  India  ? — I  arrived  in  India  in  Decem- 
ber 1851.  But  I  have  been  twice  on  sick  certificate 
at  home,  both'  times  from  field  service  ;  altogether  I 
have  served  between  six  and  seven  years  in  India. 

1350.  Have  you  served  with  Queen's  troops,  local 
troops,  or  native  troops  ? — I  have  served  principally 
with  local  European  troops  and  with  Native  troops. 
I  have  _  served  with  detachments  of  Queen's  troops 
likewise. 

1 35 1 .  In  what  presidencies  have  you  been  and  at  what 
stations  ? — I  have  served  in  the  Madras  presidency ; 
I  also  served  during  the  late  mutiny  in  Bengal.  I 
was  in  Burmah  also  during  the  last  war. 

1352.  Which  are  the  principal  stations  at  which 
you  have  been  posted? — St.  Thomas's  Mount,  Madras, 
was  my  first  station.  I  was  stationed  in  Rangoon  for 
six  months;  in  Prome  for  five  months  on  the  Irra- 
waddy  and  throughout  that  campaign.     Then  at 


iras  Army,  examined. 

Secunderabad  I  was  eleven  months;  at  Kurnool  I 
was  six  months  ;  and  I  Avas  backwards  and  forwards 
in  Jubblepore  for  about  eleven  months. 

1353.  Can  yon  give  the  Commission  any  informa- 
tion as  to  the  healthiness  or  unhealthliness  of  these 
stations  at  Avhich  you  have  been  with  regard  to 
climate,  local  position,  natural  means  of  drainage,  and 
so  forth  ? — St.  Thomas's  Mount  would  be  a  healthy 
station  if  it  were  not  for  the  bad  barracks  there. 
Rangoon  was  very  unhealthy,  but  that  was  during 
the  war.  It  has  improved  in  healthiness  greatly 
since  that  time. 

1354.  What  is  your  opinion  of  Prome? — It  was 
very  unhealthy,  and  it  was  afterwards  given  up  as 
a  station  because  it  Avas  unfit  for  the  men  to  live  in. 

1355.  The  next  you  mentioned  was  Secunderabad, 
what  is  the  nature  of  that  station  ? — It  Avas  healthy 
when  I  was  there,  except  as  to  the  native  troops  in 
one  portion  of  the  lines;  but  that  might  be  accounted 
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for  by  their  position.  The  Europeans  in  1856  were 
remarkably  healthy  ;  I  allude  to  the  3rd  Madras 
European  regiment. 

1356.  (Sir  R.  Martin.)  That  which  you  have 
mentioned  as  to  Secunderabad  was  rather  an  ex- 
ception to  the  rule  ? — Yes  ;  it  was  to  be  accounted 
for  in  this  way,  that  they  got  rid  of  all  the  grog 
shops  about  the  lines,  and  that  improved  the  health 
of  the  regiment  immensely,  the  regiment  was  re- 
markably healthy  under  the  superintendence  of  Dr. 
Macfarlane.  They  also  established  a  lock  hospital, 
which  greatly  reduced  the  number  of  the  sick. 

1357.  (Dr.  Farr.)  It  appears  by  the  returns  before 
us  that  the  mortality  among  the  British  troops  of  the 
Company  was  25  in  1,000,  while  the  mortality  among 
the  Queen's  troops  was  at  the  rate  of  60  in  1,000  at 
Secunderabad.  Was  there  anything  in  the  barracks 
that  you  think  would  throw  auy  light  on  that  great 
difference  ? — I  think  that  must  have  occurred  since  I 
was  at  Secunderabad. 

1358.  You  saw  nothing  there  that  would  explain 
the  difference  ? — No  ;  I  have  known  the  troops  when 
they  first  went  into  the  old  barracks  to  be  very  un- 
healthy. 

1359.  When  were  the  new  barracks  erected? — 
They  were  not  finished  when  I  passed  through 
Secunderabad  in  1857. 

1360.  You  do  not  know  probably  the  results  of  the 
erection  of  the  new  barracks  ? — I  do  not  ;  I  spoke  of 
the  old  barracks  when  I  mentioned  the  3rd  Madras 
European  regiment. 

1361.  (SirM.  Martin.)  And  that  was  only  for  one 

year  ?  Only  for  that  year.    I  think  that  in  three 

months  they  only  lost  about  three  men.  In  the 
unhealthy  native  lines  the  men  are  generally  un- 
healthy the  first  year,  healthy  the  second,  and  in  the 
third  year  they  become  sickly  again  ;  but  that  is 
more  especially  in  the  native  lines,  which  are  in  a 
very  low  spot. 

1362.  (Dr.  Farr.)  What  is  there  so  objectionable 
in  the  old  barracks  ?—  They  are  badly  built,  and  they 
are  huddled  together  on  a  low  piece  of  ground ; 
there  is  a  great  deal  of  broken  ground  in  the  neigh- 
bourhood, and  that  during  the  rainy  season  is  very 
wet.  They  permit  the  natives  to  dig  out  and  build 
their  houses  there,  and  the  consequence  is  that  every 
place  where  a  house  has  been  built  is  a  receptacle  for 
the  water  during  the  rainy  season.  From  this  I  think 
one  of  the  chief  causes  of  the  sickness  arises  ;  it  is 
quite  undrained  beyond  the  barracks. 

1363.  During  the  time  that  you  were  there,  was 
your  regiment  suffering  from  ill  health  ? — Yes  ;  the 
49th  Native  infantry  regiment  suffered  very  much.  I 
was  called  upon  in  consequence  to  report  the  cause  of 
the  sickness  ;  the  lines  were  not  in  such  a  position 
that  any  native  corps  could  be  expected  to  be  healthy 
in  ;  they  were  quite  close  to  the  tank — a  tank  about 
four  miles  long — in  the  rainy  season,  and  the  whole, 
with  the  exception  of  a  made  road  lying  between 
that  and  the  barracks,  was  under  water,  the  wind 
blowing  from  that  quarter  during  the  time  of  the 
drying  up  of  the  rains,  was  sufficient  to  cause  fevers. 

1364.  What  did  the  men  chiefly  suffer  from  ? — 
They  suffered  very  much  from  fever  and  guinea- 
worm.  We  had  a  few  cases  of  cholera,  but  they  were 
not  to  be  attributed,  I  think,  to  the  same  cause. 

1365.  How  did  they  obtain  water  ? — From  wells  ; 
they  were  not  good  wells,  but  bad,  not  deep  enough. 

1366.  (Col.  Grcafhed.)  Was  the  guinea-worm 
caused  by  the  water,  do  you  think  ? — Yes  ;  I  am  con- 
vinced that  it  was. 

1367.  (Chairman.)  What  sort  of  station  is  Kurnool 
with  regard  to  healthiness  or  unhealthiness  ? — It  is  a 
very  hot  station,  and  for  Europeans  I  think  it  is 
unhealthy  ;  but  the  natives  recruited  there  wonder- 
fully. There  is  a  great  deal  of  smallpox  in  that  dis- 
trict. 

1368.  The  next  station  you  mentioned  was  Jubble- 
p6re  ;  what  kind  of  station  is  that  ? — That  is  a  very 
malarious  station  ;  it  is  a  beautiful  station,  but  very 
malarious  ;  it  is  very  pleasant  for  a  short  time. 


1369.  (Sir  R.  Martin.)  Do  you  think  it  is  ma-  Dr.  C.  Smith. 

larious  on  account  of  neglect  ?  —  There  is  an  im-  t  

mense  jeel  or  marsh  there  to  the  east  of  the  station,  2  March  186L 
and  in  1858  they  built  barracks  on  high  ground,  but 

close  to  this  jheel.  Since  then,  I  have  had  charge  of 
about  120  men  of  the  Europeans  stationed  there  for 
some  weeks,  and  I  found  that  nearly  all  had  the 
spleen  very  much  enlarged. 

1370.  (Dr.  Farr.)  The  country  round  is  high,  and 
I  suppose  not  generally  unhealthy,  as  I  see  at  Saugor. 
the  mortality  is  low,  and  the  country  seems  not  very 
different  from  the  country  round  Jubblepore  ;  is  the 
whole  district  unhealthy  ? — No  ;  what  I  speak  of  is 
quite  close  to  an  undrained  jeel,  and  I  recollect  that 
an  engineer  officer  told  me  that  it  might  be  very  easily 
drained. 

1371.  (Chairman.)  A  jheel  is  a  kind  of  marsh  ? — 
Yes  ;  those  barracks,  I  believe,  were  built  in  1858. 

1372.  (Dr.  Gibson.)  The  country  generally  is  not 
marshy  ? — No  ;  but  there  are  a  great  many  tanks  in 
that  district  ;  it  is  close  to  the  Nerbudda. 

1373.  It  admits  of  drainage  ? — Yes  ;  but  the  station 
is  very  badly  drained,  and  the  subsoil  there  is  so  wet, 
that  if  you  dig  a  foot  or  two  underground  you  find 
water  ;  it  is  a  very  sandy  soil. 

1374.  Is  the  water  retained  by  something  under- 
neath the  sand  ? — It  appears  to  be  so  ;  it  is  a  rocky 
district ;  one  or  two  artesian  wells  have  been  put 
down. 

1375.  (Chairman.)  You  have  stated  that  there  is 
in  the  neighbourhood  of  Jubblepore  a  source  of  mala- 
ria close  to  the  station  ? — Yes. 

1376.  Is  that  the  case  at  any  of  the  other  stations 
you  have  mentioned  ;  for  example,  is  it  so  at  Kurnool  ? 
—No. 

1377.  Is  it  so  at  Secunderabad  ? — Secunderabad  is 
generally  well  drained  ;  but  it  might  be  much  better 
drained  near  some  of  the  native  lines.  I  do  not  think 
that  the  same  source  of  malaria  occurs. 

1378.  Is  it  so  at  Rangoon  ? — It  was  so  at  Ran- 
goon in  1852. 

1379.  That  is  in  a  marshy  situation  ? — It  was  so  in 
1852,  of  which  time  I  speak,  and  also  at  Frome  it  was 
very  bad. 

1380.  With  regard  to  the  drainage  of  the  stations, 
is  there  any  systematic  drainage  in  regard  to  any  of 
the  stations  you  have  mentioned  ? — Round  the  Eu- 
ropean barracks  at  Secunderabad,  it  was  remarkably 
well  drained  for  a  short  distance  in  the  neighbour- 
hood of  the  barracks. 

1381.  (Dr.  Farr.)  Do  you  mean  round  the  old 
barracks  ? — Yes,  around  them,  but  there  is  broken 
ground  in  the  neighbourhood. 

1382.  (Chairman.)  Are  any  effective  means  taken 
to  carry  away  the  impurities  of  the  station  itself  ? — 
Yes,  by  the  orders  of  the  brigadier  there  are  carts 
supplied,  which  go  round  daily  for  that  purpose. 

1383.  It  has  been  stated  in  former  evidence  that 
that  is  the  general  custom  at  the  Indian  stations,  that 
that  is  the  manner  in  Avhich  the  ordure  is  disposed  of  ? 
— It  is  under  the  Police.  ■ 

1384.  Are  all  impurities  removed  daily  ? — Yes,  or 
should  be. 

1385.  Have  you  ever  known  any  cases  in  which 
that  was  neglected,  and  where  a  longer  interval  than 
24  hours  have  been  allowed  to  elapse  ? — No,  I  cannot 
say  that  I  have. 

1386.  With  regard  to  the  water  supply,  has  there 
been  to  your  knowledge  any  cause  of  complaint  in 
any  of  the  stations  you  have  mentioned  ? — Yes,  in 
the  native  lines,  referring  to  my  regiment,  the  49th 
Native  Infantry,  many  of  the  wells  were  very  bad 
indeed  at  Secunderabad,  they  were  almost  dry,  and 
there  was  a  very  bad  supply  of  water  there  generally 
in  the  hot  weather. 

1387.  Was  the  water  that  was  supplied  of  good 
quality  or  not  ? — It  appeared  to  be  of  good  quality, 
but  the  natives  all  suffered  from  guinea-worm,  so 
that  I  should  say  it  was  bad  water. 

1388.  Did  you  trace  the  guinea- worm  to  the  water  ? 
—Yes,  I  think  I  did. 
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Dr.  C.  Smith.      1389.    (Dr.  Farr.)    Did  you  examine  the  water 
~~        chemically  or  microscopically  ? — I  did  both,  and  I 
2    ar°   18G1"  once  or  twice  thought  thatl  did  distinguish  sufficient 
to  cause  the  guinea-worm. 

1390.  The  ova,  I  suppose,  were  very  small  ? — Yes, 
and  there  are  a  great  many  animalcules  in  every 
description  of  water  that  is  exposed  in  India. 

1391.  They  seldom  take  water  from  the  rivers  in 
India,  I  believe  ? — Yes,  they  do  occasionally,  and  I 
know  that  at  Kurnool  the  men  who  took  water  from 
the  river  seldom  suffered  from  guinea-worm  ;  but  there 
is  a  disinclination  to  take  water  from  the  rivers. 

1392.  (Chairman.}  With  regard  to  the  construc- 
tion of  barracks  and  the  materials  with  which  they 
are  built,  do  you  consider  that  they  were  appropriate 
for  the  purpose  ? — I  do  not  think  so,  I  think  that  they 
were  very  bad  in  many  instances,  the  barracks  at  St. 
Thomas's  Mount  were  very  insufficient,  and  I  think 
also  the  hospital  when  I  was  there,  but  it  is  improved 
since,  I  believe,  it  has  been  enlarged. 

1393.  In  what  respect  are  the  barracks  at  St. 
Thomas's  Mount  defective  ? — In  their  situation,  there 
is  a  hill  there  and  they  are  placed  immediately  under 
this  hill,  and  in  hot  weather  it  is  something  fearful, 
the  attraction  of  the  heat  is  so  great. 

1394.  They  get  no  breeze  there  ? — Very  little  ; 
the  sea  is  only  four  miles  off,  and  they  might  have 
got  the  sea  breeze  daily. 

1395.  Are  there  any  other  barracks  al;  the  stations 
you  have  named  which  are  defective  ? — I  think  that 
the  old  barracks  at  Secunderabad  are  very  bad,  but 
the  new  barracks  at  Trimulgherry  are  certainly  the 
finest  I  have  ever  seen. 

1396.  Are  the  floors  raised  above  the  ground  in 
any  case  ? — They  are  raised  a  few  feet. 

1397.  But  not,  I  believe,  with  a  free  circulation  of 
air  below  ? — No  ;  I  think  that  is  improper  for  India, 
it  would  only  be  a  receptacle  for  filth. 

1398.  With  regard  to  exercise,  is  there  sufficient 
shade  or  protection  from  the  sun  in  the  stations  to 
enable  European  soldiers  to  take  exercise  in  the  heat 
of  the  day  ? — There  is  no  such  shade.  I  think  the 
planting  of  trees  in  the  stations  would  be  a  great 
advantage,  and  that  that  should  be  done  in  every 
station. 

1399.  (Col.  Greathed.)  Are  there  any  sheds  under 
which  the  men  can  take  exercise  ? — No  ;  none  that  I 
have  seen. 

1400.  There  are  no  sheds  attached  to  the  barracks 
for  the  purpose  of  enabling  the  men  to  take  exercise  ? 
— At  none  of  the  stations  at  which  I  have  been  do 
I  recollect  any,  but  in  some  stations  I  believe  there 
are. 

1401.  (Chairman.')  As  a  matter  of  fact,  do  the 
men  take  much  exercise  either  in  the  morning  or  in 
the  evening  ? — A  few  of  them  do  ;  but  I  do  not  think 
that  they  take  sufficient  exercise. 

1402.  (Dr.  Gibson.)  Do  not  the  natives  take  ex- 
ercise ? — Yes  ;  the  natives  take  more  exercise  than 
the  Europeans. 

1403.  (Col.  Greathed.)  Do  you  think  that  there  is 
any  advantage  gained  in  allowing  the  soldiers  to  go 
out  shooting  ? —  I  think  there  is  ;  and  that  they 
should  always  be  permitted  to  go  and  enjoy  them- 
selves morning  and  evening,  when  not  on  duty. 

1404.  Have  you  never  found  the  men  suffer  from 
that?  —  They  do  suffer  occasionally;  but,  I  do  not 
know  that  the  officers  who  go  out  shooting  suffer 
more  than  others  who  do  not. 

1405.  (Chairman.)  You  would  not  apply  that,  I 
presume,  to  all  the  stations,  and  allow  the  men  to  go 
out  shooting  in  a  damp  and  marshy  country  at  all 
hours  ? — Certainly  not,  at  all  hours.  It  is  very  bad 
to  be  out  in  the  heat  of  the  sun,  and  up  to  the  middle 
in  water. 

1406.  Do  you  consider  that  the  ventilation  of  the 
barracks  by  means  of  punkahs  is  sufficient  ? — No,  I 
do  not  think  it  is  ;  and  I  think  that  each  barrack 
should  be  well  supplied  with  tatties,  in  order  to 
reduce  the  temperature  in  the  hot  weather. 

1407.  What  are  the  ordinary  means  of  ventilation 


used  at  the  stations  ? — The  barracks  are  generally 
ventilated  from  the  top. 

1408.  Punkahs  are  in  use  during  the  hot  weather, 
I  presume? — Yes,  in  some  barracks. 

1409.  But  tatties  are  not  so  much  in  use  ? — They 
are  not  now,  generally. 

1410.  Thermantidotes,  I  believe,  are  not  in  common 
use  ? — No,  they  are  not. 

1411.  At  Madras,  where  they  say  the  objection  to 
a  station  was  its  excessive  heat,  were  the  punkahs 
in  use? — I  never  was  stationed  with  troops  at  Madras; 
but  at  St.  Thomas's  Mount,  eight  miles  from  Madras, 
there  were  no  punkahs  in  the  barracks  in  1852. 

1412.  (Dr.  Farr.)  The  mortality  at  Palaveram  is 
26  in  a  thousand,  at  Madras  31,  and  at  St.  Thomas's 
Mount,  41  in  a  thousand.  Do  you  think  that  that  is 
partly  to  be  accounted  for  by  the  site  of  the  barracks  ? 
— Yes,  I  think  it  is  partly  accounted  for  by  that. 

1413.  (Dr.  Gibson.)  Do  you  mean  the  site  or  the 
construction  of  the  barracks  ? — The  site,  and  also 
the  construction  of  the  Mount  barracks;  they  are 
close. 

1414.  (Sir  JR.  Martin.)  And  very  old  ? — They 
are,  and  then  the  hospital  was  just  close  to  them, 
within  a  few  yards  ;  the  station  is  very  confined. 

1415.  (Dr.  Farr.)  You  meant  at  St.  Thomas's 
Mount  ? — Yes,  there  is  a  beautiful  plain  about  half  a 
mile  further  on,  where  they  might  have  good  bar- 
racks. 

1416.  (Chairman.)  Have  you  any  suggestions  to 
offer  as  to  any  improvements  in  the  materials,  or  form 
of  construction,  or  ventilation  of  the  barracks  and 
hospital's  ? — I  think  that  the  barracks  at  Trimulgherry 
are,  without  exception,  the  finest  I  have  ever  seen  ; 
certainly  they  have  no  fault,  except  the  expense  ;  but 
I  think  that  on  the  same  principle  good  barracks  could 
be  built  at  much  less  cost. 

1417.  To  what  do  you  refer,  to  the  height  or  the 
size  of  them  ? — They  are  very  broad,  and  that  in- 
creases the  expense  enormously  ;  the  height  is  very 
good  indeed,  and  also  the  verandahs  ;  but  I  would 
have  them  a  little  narrower,  I  think,  and  you  could 
by  that  means  build  a  very  good  barrack  for  much 
less. 

1418.  (Col.  Greathed.)  Have  you  any  reason  for 
wishing  to  have  the  barracks  narrower  ? — No. 

1419.  Have  you  not  observed  that  when  they  are 
wider,  and  there  is  a  press  of  men,  an  additional  row 
of  beds  is  put  in  ? — I  believe  that  has  happened,  but 
there  should  only  be  two  rows  of  beds. 

1420.  (Chairman.)  Do  you  think  that  sufficient 
provision  is  made  for  personal  cleanliness  in  the  way 
of  ablution  rooms,  and  bath  rooms  ? — Yes,  I  think 
that  sufficient  provision  is  made  ;  but  I  do  not  think 
that  the  soldiers  take  sufficient  advantage  of  it. 

1421.  Is  there,  in  a  climate  like  that  of  India,  an 
unwillingness  to  make  use  of  the  means  supplied  ? — 
The  English  privates  in  India  are  the  most  dirty  of 
men,  I  suppose,  in  existence  ;  the  common  soldier 
generally  washes  his  face  and  hands  once  a  day  ! 

1 422.  Are  there  any  means  employed  to  see  that  he 
does  more  than  that,  for  example  is  he  not  required 
to  bathe  and  wash  himself  in  a  proper  manner  ? — I 
am  afraid  not,  by  the  present  regulations,  although  I 
have  known  many  of  the  cleaner  men  go  to  the  tank, 
and  also  wash  themselves  in  their  ablution  rooms 
from  head  to  foot ;  but  as  a  general  rule,  when  they 
come  to  me  in  hospital,  I  find  that  they  have  not  been 
well  washed  for  a  long  time. 

1423.  (Dr.  Gibson.)  Are  all  the  stations  well  sup- 
j)lied  with  baths  and  ablution  rooms  ? — Not  exactly 
with  baths,  but  with  ablution  rooms  they  are. 

1424.  The  men  have  the  means  of  washing  the  whole 
body  ? — Yes  ;  the  means  generally  used  in  India  are 
little  chatties,  or  tubs,  and  the  habit  is  to  throw  half  a 
dozen  of  these  tubs  full  of  water-  over  their  heads  in 
the  bath  room,  and  then  they  wash  the  body  ;  but 
there  are  very  few  plunge  baths,  that  I  have  seen,  for 
the  men — there  are  some.  If  what  I  have  mentioned 
is  done  every  morning  I  think  it  keeps  the  skin 
clean. 
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1425.  Are  there  basins  in  all  the  ablution  rooms  ? 
— Yes,  there  are  basins. 

1426.  And  a  sufficient  number  of  other  necessary 
vessels  ? — Yes,  I  think  so  ;  if  the  men  would  only 
take  the  trouble,  or  were  ordered  by  their  officers  to 
do  so,  there  are  quite  sufficient  means. 

1427.  {Col.  Greathcd.)  Have  you  found  that  the 
means  provided  for  washing  in  the  hospitals  are 
sufficient  ? — Yes,  in  all  the  hospitals  that  I  have 
been  in. 

1428.  I  mean  are  they  convenient  for  the  patients  ? 
— No,  they  are  not  convenient. 

1429.  For  example,  is  it  not  the  case  that  a  sick 
mau  has  often  to  sit  on  the  ground  in  order  to  wash 
his  face  ? — Yes  ;  the  means  are  not  well  arranged. 

1430.  There  are  no  basin  stands,  I  believe  ? — 
There  are  no  basin  stands  in  the  hospitals. 

1431.  {Dr.  Gibson.)  Are  there  not  benches  in  the 
ablution-rooms  on  which  the  basins  might  be  placed  ? 
— There  are  benches  ;  just  one  row  with  the  washing 
basin  on  it.  I  never  saw  any  other  arrangement. 

1432.  {Chairman.)  With  regard  to  barrack  cook- 
ing, and  the  rations  of  the  men,  have  you  any  sugges- 
tion to  make  ? — I  think  that  the  rations  are  very 
good  indeed.  The  contractors  often  try  to  cheat 
as  much  as  they  can,  but  generally  the  rations  are 
very  good  indeed,  and  they  are,  I  think,  wonderfully 
well  cooked. 

1433.  Do  you  think  there  is  a  sufficient  variety  of 
food  ? — There  might  be  more  variety  introduced  in 
the  way  of  vegetables,  but  I  think  as  a  general  rule 
the  rations  are  very  good  indeed. 

1434.  {Col.  Greathcd.)  Speaking  from  your  ex- 
perience, are  you  aware  that  it  is  the  fault  of  the 
regimental  authorities  if  the  rations  are  not  good  ? — 
Yes,  I  am. 

1435.  Is  it  not  in  the  power  of  the  commanding 
officer  to  convene  a  committee,  whose  decision  is 
final  ? — Yes. 

1436.  And  avIio  can  reject  the  meat,  or  the  bread, 
or  the  vegetables,  or  the  tea,  whichever  may  happen 
to  be  objectionable  ? — Yes,;  they  can  reject  anything. 

1437.  {Chairman.)  Are  spirits  served  out  as  part 
of  the  daily  ration  of  the  soldier  ? — They  were  in  the 
beginning  of  last  year. 

1438.  {Col.  Greathed.)  Do  you  mean  in  barracks  ? 
■ — No,  in  the  field  I  mean.  I  have  not  been  in  barracks 
for  three  years. 

1439.  {Chairman.')  What  is  the  quantity  of  spirits 
allowed  in  the  field  ? — It  is  a  dram  twice  or  thrice 
a  day. 

1440.  Do  you  think  that  that  quantitj'  is  too  much 
with  regard  to  the  health  of  the  troops  ? — Yes  ;  and 
I  think  that  that  might  be  done  away  with  altogether. 

1441.  What  would  you  substitute  in  its  place  ? — 
Beer. 

1442.  Would  not  any  difficulty  arise  on  account  of 
the  beer  being  less  portable  on  the  march  ? — That  is 
one  difficulty,  no  doubt,  if  there  is  not  good  carriage  ; 
but  it  would  be  a  great  saving  in  the  long  run. 

1443.  Have  you  known  cases  where  the  health  of 
the  men  has  been  injured  by  consuming  merely  the 
amount  of  spirits  issued  to  them  ? — Yes,  I  am  sure 
that  I  have  ;  and  especially  when  served  in  the 
morning,  as  many  of  the  commanding  officers  have 
it  served  in  the  field. 

1444.  {Col.  Greathcd.)  Is  not  that  contrary  to 
orders  ? — I  believe  it  is  ;  but  it  is  done,  as  I  know. 

1445.  {Chairman.)  Do  you  mean  in  the  morning, 
after  breakfast  ? — No  ;  I  mean  the  first  thing  in  the 
morning. 

1446.  Then  it  is  given  on  an  empty  stomach  ?■ — 
Yes  ;  I  have  known  this  often  done  in  the  field. 

1447.  Would  the  medical  officer  have  no  right  to 
interfere,  or  to  remonstrate  in  such  a  case  ? — He 
might  be  listened  to  ;  the  commanding  officer  in  such 
a  case  is  all-powerful. 

1448.  {Col.  Greathcd.)  It  would  probably  be  when 
a  mau  came  in  from  a  long  march  ? — No,  not  exactly 
that  ;  if  he  did  so  come  in,  it  would  revive  him,  and 


not  do  the  same  harm.  I  have  known  the  men  go  to  Br.  C.  Smith. 
the  tap  for  grog  before  starting  on  a  march.   

1449.  That  is  entirely  contrary  to  orders,  is  it  not  ?  2  March  18GL 
— I  believe  so. 

1450.  {Chairman.)  The  result  of  that  practice,  I 
suppose,  is,  that  the  men  come  in  additionally  heated 
and  feverish  from  the  inarch  ? — Not  exactly  that  ; 
but  after  giving  it  to  them  for  a  short  time  they 
cannot  do  without  it. 

1451.  {Sir  R.  Martin.)  It  becomes  then  a  morbid 
habit  with  them  ? — Yes,  I  think  it  does  ;  I  think  the 
old  soldiers  would  grumble  if  they  did  not  get  their 

try  ore 

1452.  For  the  old  soldiers,  perhaps,  you  think  you 
could  not  do  away  with  it  ? — Not  at  once. 

1453.  But  in  the  case  of  a  young  man,  you  think  it 
might  be  done  away  with  with  great  advantage  to  his 
health  and  efficiency  ? — Certainly. 

1454.  {Dr.  Gil/son.)  Are  the  recommendations  of 
the  medical  officers  usually  attended  to  ? — I  am  sorry 
to  say,  that  they  are  not  always  attended  to  ;  they 
are  in  some  cases,  of  course  ;  but  in  a  case  of  that 
sort  the  commanding  officer  generally  consults  the 
men's  tastes. 

1455.  {Chairman.)  Besides  beer,  arc  there  any 
other  drinks  that  could  be  supplied  advantageously  to 
the  soldier,  so  as  to  diminish  his  inclination  to  drink 
spirits  ? — I  think  that  a  good  cup  of  coffee  should  be 
given  regularly  the  first  thing  in  the  morning. 

1456.  That  would  not  cost  more,  I  presume,  than 
the  spirit  ration  ? — No,  I  do  not  think  it  would. 

1457.  {Col.  Greathed.)  Have  you  not  known  it 
very  commonly  the  case  that  the  men  do  get  a  cup 
of  coffee  in  the  morning — I  mean  in  the  barracks, 
not  in  the  field  ? — Yes  ;  I  have  known  it. 

1458.  Not  as  a  rule  ? — It  is  the  rule  to  give  them 
their  coffee  in  the  morning,  and  that,  I  think,  should 
always  be  substituted  for  the  dram  in  the  field  like- 
wise. 

1459.  {Chairman.)  At  the  stations  at  which  you 
have  served  what  means  of  amusemeut  or  occupation 
are  there  for  the  men  ? — They  have  a  game  of  cricket 
occasioually  in  the  cool  weather. 

1460.  That  would  only  be,  I  suppose,  in  the 
morning  and  evening  in  the  cold  season  ? — They  used 
to  play  in  the  middle  of  the  day  during  the  cold 
weather  generally. 

1461.  Have  they  any  other  amusements  ? — "  Fives 
courts,"  "  quoits,"  &c. 

1462.  {Col.  Greathed.)  What  is  the  great  amuse- 
ment of  the  soldier  in  India  ;  is  it  not  long  bowls  ? — • 
Yes,  generally. 

1463.  Do  you  know  whether  they  gamble  at  that 
game  ? — They  always  like  to  have  a  little  gambling 
at  all  these  games,  and  I  dare  say  they  gamble  at  it. 

1464.  In  short,  are  not  the  amusements  of  the  men 
almost  always  connected  with  drink,  more  or  less  ? — 
Yes,  they  are.  The  amusement  for  the  men  is  not 
enough,  either  mentally  or  physically. 

1465.  {Chairman.)  Do  you  think  the  men  suffer  in 
consequence  from  ennui  ?- — I  think  they  do  often. 

1466.  Should  you  say,  speaking  professionally,  that 
that  state  of  things  was  unfavourable  to  their  health  ? 
. — Yes,  it  is  very  unfavourable  to  their  health. 

1467.  Do  you  think  it  predisposes  the  men  to 
disease  ? — I  do. 

1468.  In  the  course  of  the  daily  duties,  referring 
to  the  drill  and  the  guards,  are  the  men  subject  to 
much  exposure  from  the  weather  ? — -They  often  are, 
but  they  might  not  be  in  cantonments. 

1469.  I  am  not  speaking  of  service  in  the  field,  but 
of  the  ordinary  duties  in  a  time  of  peace  at  a  station  ? 
— Some  commauding  officers  will  drill  the  men 
morning  and  night ;  in  the  morning  for  hours,  much 
too  long  for  any  constitution  to  bear,  and  they  are 
exposed  to  the  morning  sun  often;  and  in  the  evening 
they  are  often  drilled  before  the  sun  has  gone  down 
sufficiently. 

1470.  Is  there  any  general  order  limiting  the  hours 
at  which  drills  should  take  place  ? — I  do  not  know 
it,  but  I  believe  there  is. 
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Dr.  C.  Smith.       1471.  Do  you  think  that  there  ought  to  be  any 

  limitation  as  to  the  length  of  time  that  troops  should 

2  March  1861.   bg  di,med  dudng  the  day  ?_j  thint  so  .  I  think  that 

the  soldi  3r,  if  he  is  sent  out  to  India  a  good  soldier, 
might  be  drilled  for  a  hour  and  a  half  in  the  morning, 
and  for  an  hour  in  the  evening  during  the  cold  season; 
that,  I  think,  would  keep  him  in  good  training. 

1472.  Do  you  mean  that  that  should  take  place 
every  day  ? — I  think  that  should  be  done  four  or  five 
times  a  week  in  the  cold  season  ;  in  each  station  there 
is  a  holiday  upon  one  day. 

1473.  Will  you  fix  the  hour  in  the  morning  after 
which,  and  the  hour  in  the  evening  before  which,  the 
men  should  not  be  taken  out  of  barracks  for  the  pur- 
pose of  being  drilled  ? — In  cold  weather  you  must  fix 
one  period,-and  then  another  period  in  the  hot  wea- 
ther, in  which  season  there  should  be  little  drilling. 
In  wet  weather  they  should  not  be  drilled  at  all. 

1474.  ( Dr.  Farr.)  But  as  this  is  the  only  work  that 
soldiers  do  in  India  in  a  time  of  peace  ;  are  you  of 
opinion  that  the  soldier  should  not  work  more  than 
during  the  time  you  have  mentioned  daily  ? — The 
hour  and  a  half  that  I  speak  of  would  be  only  part  of 
his  duty,  he  goes  upon  guard,  and  I  have  known  them 
to  be  on  guard  every  third  day  or  oftener. 

1475.  You  would  say  two  hours  and  a  half  of  drill, 
and  the  time  occupied  in  mounting  guard  ? — Yes,  I 
think  that  two  hours  and  a  half  of  drill  per  day  would 
be  almost  sufficient.  When  the  soldier  is  in  the  field, 
you  require  a  much  longer  period  of  duty.  For  young 
recruits,  if  they  are  to  be  sent  out  to  India,  you  would, 
of  course,  require  longer  time,  but  I  speak  of  men 
who  have  been  made  soldiers. 

1476.  What  amount  of  work  do  you  think  that  men 
of  the  class  to  which  soldiers  usually  belong  should 
perforin  in  a  climate  like  that  of  India  ? — This  is 
difficult  to  estimate  ;  but  a  good  deal  of  indoor  work 
might  be  done  during  the  day. 

1477.  In  addition  to  the  other  duties  which  the 
soldier  has  to  perform  ? — Yes. 

1478.  Can  you  suggest  any  other  improvement  for 
the  benefit  of  the  soldier  in  India  than  that  ? — Yes, 
there  are  many. 

1479.  I  mean  improvements  which  would  be  con- 
ducive to  his  health  ? — There  should  be,  I  think, 
workshops  attached  to  the  barracks  where  the  dif- 
ferent accoutrements  might  be  made,  or  the  clothing 
that  is  necessary  for  the  regiment,  &c.  I  think  that 
workshops  should  be  established. 

1480.  And  would  you  recommend  gardening  ? — Yes, 
I  would. 

1481.  Those  occupations  would  perhaps  diminish 
the  ennui,  if  the  soldier  had  such  work  to  do  ? — They 
would  in  a  great  measure.  The  want  of  occupation 
for  the  men  is  greatly  felt.  In  India,  there  is  nothing 
for  a  man  to  do  except  his  duty. 

1482.  {Col.  Greathed.)  Do  you  know  whether  the 
men  are  in  the  habit  of  reading  much  ? — No,  they  do 
not ;  it  would  be  a  great  advantage  if  they  were  to 
establish  a  good  reading  room,  and  a  library  to  be 
attached  to  every  regiment. 

1483.  You  think  that  there  is  a  deficiency  in  that 
respect  ? — A  very  great  deficiency. 

1484.  What  means  have  the  men  of  obtaining 
coffee  or  ginger  beer  ? — They  have  a  coffee  shop. 

1485.  But  I  meant  rather  a  reading  room  where 
they  could  obtain  coffee  ? — I  think  it  would  be  a  good 
thing  to  have  such  a  reading  room  attached  to  the 
coffee  shop. 

1486.  Where  the  men  could  also  smoke  ? — Yes, 
you  must  allow  them  to  smoke. 

1487.  (Chairman.)  Have  you  at  all  considered  the 
question  of  the  soldiers'  dress  and  accoutrements  ? — 
Yee,  I  think  the  present  dress  in  India  is  a  very  good 
one  indeed.  The  dust-coloured  dress  without  a  stock, 
a  good  helmet  made  of  wicker-work,  well  covered. 

1488.  That  is  new  within  the  last  two  or  three 
years,  is  it  not  ? — It  is,  within  the  last  four  years. 

1489.  Has  that  generally  been  introduced  or  not  at 
the  present  time  ? — There  was  an  order  for  its 
introduction  in  1858, 1  think.  I  do  not  know  whether 


it  has  been  regularly  introduced  yet  ;  it  was  not 
introduced  into  all  the  line  regiments  when  I  left 
India,  I  think. 

1490.  The  stock,  I  believe,  is  disused  altogether  ? 
— I  think  so,  and  it  should  never  be  used. 

1491.  (Col.  Greathed.)  Have  you  seen  the  new 
dust-coloured  dress,  which  was  sent  out  from  Eng- 
land ? — I  have  seen  the  cloth  of  which  it  is  made,  but 
not  the  dress. 

1492.  Did  you  form  any  opinion  as  to  whether  it 
was  too  heavy  or  not  ? — No. 

1493.  You  did  not  see  the  material  made  up  ? — 
No,  I  did  not. 

1494.  (Dr.  Gibson.)  Do  the  troops  wear  flannel  in 
India  ? — They  generally  have  a  little  flannel,  but  they 
take  very  little  care  of  it.  I  do  not  think  that  they 
are  well  supplied  with  flannel. 

1495.  If  they  were  supplied  with  that  kind  of 
flannel  which  they  would  be  enabled  to  purchase,  do 
you  think  they  could  wear  it  ? — No  ;  I  think  that  it 
is  a  great  deal  too  hot  for  the  skin.  It  increases  the 
irritability  of  the  skin,  and  it  induces  perspiration, 
it  is,  therefore,  very  weakening ;  it  is  very  hard 
flannel,  and  should  not  b.e  worn  in  the  hot  season. 

1496.  (Sir  R.  Martin.)  But  you  would  approve  of 
it,  I  suppose,  for  service  ? — I  would  have  a  lighter 
kind  of  flannel  for  service  always. 

1497.  (Dr.  Gibson.)  The  soldier,  I  believe,  has  a 
great  indisposition  to  wear  flannel  ? — Yes,  he  has. 

1498.  (Col.  Greathed^)  You  find  it  very  difficult, 
do  you  not,  to  make  them  wear  their  cholera  belts  ? — 
Yes. 

1499.  Would  you  recommend  the  wearing  of  a 
cummerbund  ? — Yes  ;  I  think  it  is  of  great  use,  even 
more  so  than  the  cholera  belt. 

1500.  (Dr.  Farr.)  With  reference  to  the  selection 
of  sites,  you  have  mentioned  three  sites  which  you 
condemn  on  general  sanitary  grounds  ;  first,  the  site 
oil'  which  St.  Thomas's  hospital  is  built  ;  next,  that 
on  which  the  old  hospital  at  Secunderabad  is  built  ; 
and  then,  Jubblepore  ? — No  ;  it  Avas  the  site  of  the 
barracks  at  St.  Thomas  Mount  that  I  condemned,  also 
the  old  barracks  at  Secunderabad  and  the  Jubblepore 
barracks. 

1501.  You  have  mentioned,  at  the  several  stations 
you  have  been  at,  instances  in  which  the  troops  have 
been  placed  on  bad  sites,  and  where,  nevertheless, 
better  sanitary  sites  were  almost  in  the  immediate 
neighbourhood  ? —  In  my  opinion  these  were  much 
better  sites. 

1502.  (Dr.  Sutherland.)  Have  you  ever  witnessed 
the  effects  of  an  epidemic  on  the  march  ? — Yes  ;  of 
cholera. 

1503.  Where  did  you  witness  that? — It  attacked 
my  corps,  the  Madras  Rifles,  on  the  march  to 
Mirzapore. 

1504.  What  were  the  circumstances  which  struck 
you  on  the  march  as  likely  to  predispose  the  men  to 
the  attack  of  that  disease  ? — We  inarched  at  a  most 
unhealthy  season  of  the  year,  in  May  and  J une,  when 
the  wells  were  nearly  dry,  and  the  tanks  in  a  like 
condition,  and  the  heat  as  high  as  119°. 

1505..  Then  they  had  no  good  water  to  drink  ? — 
No  ;  what  they  had  was  very  bad. 

1506.  Bad  to  the  taste  and  bad  to  the  smell  ? — 
Yes. 

1507.  Did  you  attribute  that  epidemic  to  that  cir- 
cumstance, along  with  the  fatigue  of  the  march  and 
the  temperature  ? — Yes  ;  their  food  was  very  good. 

1508.  What  was  the  length  of  the  march  upon  that 
occasion  ?. — I  think  it  was  150  miles  before  we  were 
attacked  by  cholera. 

1509.  How  long  did  it  continue  with  you  after- 
wards, and  for  what  distance  ? — It  continued  with  us 
for  about  three  weeks,  but  disappeared  on  the  first  rain. 

1510.  (Dr.  Farr.)  Was  that  in  Burmah  ? — No,  we 
were  on  the  Ganges  river  in  Bengal. 

1511.  (Sir  R.  Martin.')  Had  you  been  making 
forced  inarches  previously  to  the  invasion  of  the- 
cholera  ? — No  ;  but  my  regiment  had  been  exposed 
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throughout  the  whole  campaign,  and  this  was  when  we 
were  marching  to  Jubblepore  after  the  campaign. 

1512.  (Dr.  Sutherland.)  What  precautionary  mea- 
sures did  you  recommend  on  that  occasion  ? — The 
breaking  up  of  the  regiment  into  two  detachments 
as  I  only  had  one  assistant. 

1513.  What  effect  had  that,  if  any,  in  staying  the 
progress  of  the  disease  ? — It  seemed  to  lessen  the 
virulence  of  the  disease. 

1514.  Did  you  pass  through  any  towns  or  villages 
on  the  march  ? — Yes,  and  we  left  the  disease  in  every 
village  that  we  passed  through. 

1515.  Have  you  ever  witnessed  an  attack  of  cholera 
amongst  the  native  population,  independently  of  the 
case  you  have  mentioned  ? — Yes. 

1516.  Will  you  state  to  the  Commission  the  sani- 
tary condition  of  those  places  where  you  have  seen 
cholera,  with  regard  to  drainage,  cleansing,  and  the 
water  supply  ? — The  place  I  am  referring  to  was 
Prome  in  Burmah,  and  there  everything  was  against 
the  health  of  the  natives,  for  it  was  surrounded  by 
swamps,  which,  in  the  rains  were  filled  with  water, 
and  in  the  dry  weather,  they  were  dried  up. 

1517.  Was  the  town  of  Prome  itself  clean  ? — No, 
it  was. very  filthy. 

1518.  From  whence  did  the  people  derive  their 
supply  of  water  ? — They  had  wells. 

1519.  What  was  the  state  of  the  dwellings,  were 
they  clean  or  filthy,  or  were  they  crowded  ? — They 
were  generally  ci'owded. 

1520.  {Chairman.)  Taking  into  consideration  all 
the  causes  which  influence  health  or  disease  among 
soldiers  in  India,  such  as  climate,  position  of  stations, 
want  of  drainage,  defective  construction  of  barracks, 
diet,  clothing,  intemperance,  and  the  like,  to  what 
class  of  causes  do  you  attribute  the  largest  amount 
of  injurious  effect  upon  the  health  of  the  soldier? — • 
To  a  malarious  climate,  together  with  intemperance, 
and  syphilis.  These  are  the  three  things  which  gene- 
rally break  up  the  constitution  of  a  man  I  think  in  India. 

1521.  Intemperance,  syphilis,  and  malaria? — Yes. 

1522.  With  regard  to  malaria,  do  you  think  that 
the  effects  of  that  can  be  diminished  to  a  considerable 
degree  by  a  more  careful  choice  of  sites  for  stations  ? 
— I  think  it  could  be  diminished  in  a  great  measure. 

1523.  As  to  intemperance,  you  have  slated  that 
that  has  been  to  some  extent  encouraged  by  the  habit 
of  serving  out  a  spirit  ration  ? — I  am  sure  that  that 
has  encouraged  it. 

1 524.  You  also,  I  presume,  think  that  intemperance 
may  be  diminished  ? — Yes,  by  substituting  for  the 
spirits  an  allowance  of  beer. 

1525.  With  regard  to  the  third  cause  that  you 
have  mentioned,  have  you  any  suggestion  to  offer  to 
the  Commission  as  to  a  possible  diminution  in  the 
causes  of  that  disease  ? — Yes  ;  I  should  suggest  the 
re-establishment  of  female  lock  hospitals  wherever 
Europeans  are  in  India,  and  a  good  set  of  peons  or 
police  to  be  attached  to  each  hospital. 

1526.  Is  there  no  special  provision  made  for  the 
treatment  of  such  cases  in  India  ?  —  A  number  of 
years  ago  in  every  station  there  were  lock  hospitals, 
but  those  were  done  away  with,  and  only  at  a  very 
few  stations  have  they  again  got  lock  hospitals. 

1527.  Do  you  know  why  they  were  done  away 
with  ? — It  was  false  modesty,  I  think,  on  our  part.  I 
had  charge  of  one  at  Hyderabad,  and  the  commanding 
officer  of  the  3rd  Europeans  made  this  observation  to 
me,  "  Your  hospital  has  diminished  mine  by  at  least 
"  one-third  since  its  establishment."  Since  being 
examined  on  this  head  I  have  heard  that  there  was 
abuse  of  police  authority,  and  that  the  report  of  Her 
Majesty's  Inspector-General  of  Bengal  was  quoted  by 
the  Indian  Government  as  influencing  them  power- 
fully in  abolishing  lock  hospitals. 

1528.  {Dr.  Gibson.)  Are  the  women  placed  under 
police  regulations  ? — Not  nearly  to  a  sufficient  degree. 
I  think  that  they  should  be  placed  under  police  regu- 
lations, as  I  believe  that  would  reduce  the  sickness  in 
regiments.  I  think  that  there  should  be  a  regular 
police  system  established  for  that  purpose. 


1529.  At  Secunderabad  you  said  that  the  sick  were  Dr.  C.  Smith. 
greatly  diminished  in  numbers,  in  consequence  of  the  ~ 
establishment  of  a  lock  hospital ;  was  that  accom-  2  J"*  1861, 
pauied  with  police  regulations  ? — Yes  ;  I  could  not  ~" 

have  clone  anything  unless  the  police  had  managed  it. 

1530.  (Dr.  Farr.)  How  did  they  interfere  ?— They 
found  out  the  women  who  were  generally  attached  to 
the  soldiers  and  brought  them  to  the  hospital  ;  there 
were  a  couple  of  very  good  nurses  attached  to  the 
ward,  and  they  generally  examined  a  suspected  woman, 
and  if  there  was  anything  the  matter  with  her  she 
was  of  course  detained. 

1531.  Were  the  women  inspected  weekly  by  the 
medical  men  ? — Yes. 

1532.  Had  they  then  a  certificate  given  to  them? 
— No,  but  they  should  have  had. 

1533.  Those  who  were  infected  were  placed  in 
hospital  ? — Yes,  they  were. 

1534.  There  was  no  inspection  made  of  others  who 
were  unsuspected  of  being  afflicted  with  the  disease  ? 
—No. 

1535.  (Dr.  Gibson.)   Were  the  men  obliged  to 
attend  at  the  lock  hospital  ? — No. 

1536.  When  they  contracted  syphilis,  were  they 
obliged  to  state  from  whom  they  obtained  it  ? — No  ; 
but  that  might  be  managed,  I  think  ;  it  is  not  the 
practice  at  present. 

1537.  (Col.  Greathed.)  There  was  no  inspection 
by  the  doctor  of  native  soldiers  ? — No,  not  as  a  gene- 
ral rule  as  there  is  in  the  European  regiments  ;  but 
there  should  be,  I  think. 

1538.  (Dr.  Farr.)  Do  you  attach  much  importance 
to  the  water  as  a  cause  of  disease  in  India  ? — In  some 
districts  I  do  ;  but  generally  speaking,  I  think  the 
water  is  good. 

1539.  You  mean  the  water  of  the  wells  ? — Yes  ; 
you  generally  find  some  well  in  a  station  that  is  good. 
I  have  often  known  bad  wells  ;  but  I  have  never  been 
in  a  station  where  there  has  not  been  a  good  water. 

1540.  You  think  that  there  would  be  no  difficulty 
in  procuring  good  water  at  all  the  stations  which 
have  come  within  your  knowledge  ? — I  think  not. 

1541.  Would  you  recommend  filtration  or  any  other 
means  for  purifying  the  water  from  impure  wells  ? — 
Certainly. 

1542.  You  think  that  that  would  be  quite  practi- 
cable ? — I  think  so. 

1543.  (Chairman.)  You  have  not,  I  think,  been  on 
duty  at  any  hill  station? — No;  I  have  not  been  on  duty, 
but  I  took  up  wounded  and  sick  from  Lord  Clyde's 
force  to  Darjeeling  in  1858,  and  I  remained  at  that 
station  for  some  months. 

1544.  Have  you  considered  professionally  the  effects 
of  the  climate  of  those  hill  stations  on  the  health  of 
the  men  ? — To  a  certain  extent  I  have. 

1545.  As  a  general  rule,  what  degree  of  elevation 
would  you  recommend  ?  I  understand  that  it  is  possible 
to  go  to  an  elevation  greater  than  is  desirable  for  the 
purposes  of  health,  and  that  a  moderate  elevation  is  to 
be  preferred  ? — In  the  three  presidencies  I  should  think 
the  elevation  is  very  different  ;  the  elevation  is  about 
6,500  feet  above  the  level  of  the  sea  ;  on  the  Neil- 
gherries,  and  also  on  the  Himalayas,  where  you 
could  get  very  healthy  stations  at  this  elevation;  then 
in  Mysore  you  could  get  them  at  lower  elevations ;  there 
is  a  very  healthy  station  in  Madras  Presidency  only 
3,100  feet  above  the  level  of  the  sea  (Ramandroog). 

1546.  (Sir  R.  Martin.)   There  are  medium  ranges 
which  are  very  available,  are  there  not  ? — Yes. 

1547.  (Dr.  Farr.)  Both  in  Madras  and  in  Bombay  ? 
—Yes. 

1548.  And  in  Bengal  ? — I  think  that  the  Hima- 
layas are  the  only  elevations,  and  there  is  nothing 
under  5,000  feet  I  should  think  ;  some  of  the  stations 
are  much  too  high  in  Bengal;  there  is  a  new  station, 
Sinchul,  which  is  many  hundred  feet  above  the  pre- 
sent sanitarium  at  Darjeeling,  and  it  either  rains  or 
snows  the  greater  part  of  the  year  ;  it  is  just  placed 
on  the  top  of  a  range  of  hills. 

1549.  (Sir  R.  Martin.)  On  a  spur  p— Yes  ;  there 
is  an  immense  quantity  of  rain  there. 
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Dr.  C.  Smith.      1550.  (Dr.  Farr.)  How  long  were  you  at  Darjeel- 
— —         ing,  and  during  what  months  ? — I  was  there  in  the 
2  March  1861.  month.s  0f  juue?   juiVj   August,   September,  and 
October. 

1551.  In  charge  of  the  wounded  men  ? — I  went 
there  with  wounded  men,  and  I  was  myself  invalided 
there.  , 

1552.  {Sir  R.  Martin.)  Those  were  the  most  un- 
healthy months  to  be  upon  the  plains  ? — Yes. 

1553.  {Dr.  Farr.)  What  did  you  observe  at  Dar- 
jeeling ? — The  men  I  took  up  were  badly  selected; 
but  the  men  that  should  have  gone  up  to  the  hills,  I 
observed,  soon  became  robust  and  strong,  and  by  the 
month  of  October  they  were  almost  able  to  return  to 
the  plains  again.  I  may  mention  that  I  took  the 
invalids  that  year  down  to  Calcutta  from  Darjeeling. 

1554.  From  what  diseases  did  the  men  suffer  who 
you  thought  should  not  have  been  sent  to  a  hill  sta- 
tion ? — Chronic  diseases  of  the  different  organs  of  the 
body,  men  who  were  very  far  gone  with  phthisis,  and 
dysenteric  patients. 

1555.  Those  cases,  I  suppose,  were  aggravated  at 
Darjeeling  ? — Very  much  so. 

1556.  Was  that  due  to  the  climate,  or  to  the  un- 
comfortable circumstances  in  which  the  men  were 
placed  ? — They  had  everything  very  comfortable  ;  and 
I  think  it  was  wholly  due  to  the  climate. 

1 557.  Wet,  and  damp,  and  cold  ? — It  is  damp  and 
cold  ;  but  it  is  not  an  unhealthy  dampness  for  healthy 
men. 

1558.  {Dr.  Gibson.)  Would  not  those  men  have 
suffered  more  in  the  plains  than  upon  the  heights  ? — 
We  arrived  at  the  foot  of  the  hill  about  the  27th  of 
May,  and  we  had  not  lost  a  man  on  the  way  up  to  the 
hills;  I  think  three  men  died  within  a  week  or  two 
after  our  arrival  at  the  sanitarium,  and  those  men, 
I  think,  should  have  been  sent  to  the  sea  coast,  and 
not  have  been  sent  up  to  the  hills  at  all.  I  do  not 
think  they  could  ever  have  recovered  completely  in 
the  plains. 

1559.  {Sir  R.  Martin.)  General  experience  of  the 
mountain  ranges  throughout  India  shews  that  they 
are  adverse  to  the  condition  of  men  suffering  from 
bowel  complaints  ? — Yes  ;  I  think  so,  certainly. 

1560.  (Chairman.)  Have  you  considered  the 
question,  whether  mountain  ranges,  isolated  hills, 
or  high  table  lands,  are,  upon  the  whole,  the  most 
healthy  situations  ? — The  mountain  ranges  are  the 
most  healthy. 

1561.  With  regard  to  men  who  are  not  invalids,  to 
troops  in  ordinary  health,  do  you  think  it  is  desirable 
to  station  them  at  a  considerable  elevation  above  the 
plains  rather  than  upon  the  plains? — Yes,  and  on  that 
account  hill  stations  should  be  greatly  increased  in 
number. 

1 562.  Do  you  conceive  that  a  considerable  additional 
expense  would  be  created  by  the  greater  labour  of 
carrying  up  provisions  and  supplies  of  all  sorts  to 
mountain  stations  ? — It  would  be  an  additional  ex- 
pense, but  a  great  saving  in  the  long  run  ;  for  you 
would  save  your  men's  lives. 

1563.  There  would  be  a  saving  of  life  ? — Yes. 

1564.  {Sir  R.  Martin.)  And  of  sickness  ? — Yes. 

1565.  (Chairman.)  Which  of  two  men  would  be 
the  most  fit  for  service  during  the  hot  seasons  in  the 
plains  ;  the  man  who  had  been  recently  residing  in  a 
hot  climate,  or  the  man  who  had  been  living  in  a 
cooler  climate  at  one  of  the  hill  stations  ? — I  think 
the  man  who  had  been  living  previously  in  the  plains, 
for  he  does  not  come  directly  into  the  hot  weather 
of  that  year,  it  comes  gradually  upon  him. 

1566.  (Dr.  Farr.)  That  is,  if  he  is  alive  at  the  end 
of  the  six  months  ;  but  he  is  less  likely,  is  he  not,  to 
live  on  the  plains  than  on  the  high  land  ?  —  He  is. 
Coming  down  from  a  very  cold  station  to  the  hot 
season  is,  I  think,  very  bad  for  the  men. 

1567.  (Sir  R.  Martini)  Are  you  aware  that  the 
brigade  which  descended  from  Simla  and  marched 
upon  Delhi  in  the  hot  weather  was  remarkably  healthy, 
with  the  exception  of  cholera  ? — Yes  ;  I  believe  they 
were. 


1568.  That  is  rather  at  variance  with  the  opinion 
that  you  have  just  expressed  ? — But  then,  did  you 
follow  those  men  afterwards,  for  I  should  think  that 
they  would  be  very  much  broken  down. 

1569.  But  that  applies  to  general  service  on  the 
plains  everywhere  ? — I  think  that  no  corps  should  be 
kept  on  the  hills  during  the  very  cold  season. 

1570.  (Col.  Greathcd.)  Have  you  also  heard  that 
the  men  who  came  from  the  stations  on  the  plain 
and  marched  down  to  Delhi  were  also  healthy  with 
the  exception  of  cholera  ? — I  cannot  answer  that 
question  ;  but  they  were  wonderfully  healthy  for  a 
long  time.  I  know  that  the  excitement  kept  up  the 
men,  and  it  is  after  the  excitement  is  over  that 
disease  broke  out,  as  it  does  in  every  campaign. 

1571.  (Sir  R.  Martin.)  You  have  stated  that  heat 
and  malaria  are  amongst  the  principal  causes  of 
disease  on  the  plains  ? — Yes. 

1572.  You  are,  in  a  great  measure,  if  not  entirely, 
relieved  from  both  on  the  elevated  ranges  ? — Yes  ; 
by  occasionally  sending  the  men  up  to  the  hills  for 
the  hot  seasons  you  can  keep  up  their  stamina  ;  but  if 
you  keep  them  in  the  plains  they  lose  that  in  a  very 
few  years  ;  for  this  reason  hill  stations  should  be 
greatly  increased. 

1573.  You  would  bring  them  down  in  the  cold 
seasons  for  exercise  on  the  plains? — Yes;  you 
cannot  exercise  the  troops  on  the  hill  stations,  as 
there  is  little  drill  ground. 

1574.  (Chairman.)  There  is  generally  a  want  of 
space  in  the  hill  stations  ? — Yes. 

1575.  (Dr.  Farr.)  You  mean  at  the  present  hill 
stations  ? — I  only  speak  of  one  that  I  know,  and  that 
is  Darjeeling. 

1576.  {Sir  R.  Martin?)  Are  there  not  extensive 
spaces  on  the  Neilgherries  for  exercise  ? — Yes,  there 
are.  The  Neilgherries  are  much  natter  altogether  than 
the  Himalayas.  In  the  Mysore  district,  the  table-land 
of  Mysore,  there  might  be  a  number  of  fine  stations. 
I  think  we  are  not  at  all  in  want  of  positions  in  India 
for  stations. 

1577.  There  are  great  ranges  in  the  country  of 
Travencore,  which  are  as  yet  unexplored  ?  — Yes. 
The  Resident  has  a  very  nice  residence  on  one  of 
these. 

1 578.  ( Chairman.)  There  has  been,  I  believe,  no 
systematic  inquiry  in  India  as  to  the  stations  that 
might  be  found  for  troops  at  elevations  of  about 
2,090  feet  ? — Every  now  and  then  there  is  something' 
said  about  it ;  but  it  has  never  been  done  in  any 
systematic  way.  I  think,  that  besides  hill  stations, 
coast  stations  are  required  for  the  men. 

1579.  {Sir  R.  Martin.)  For  certain  classes  of 
diseases  ? — Yes. 

1580.  But  you  are,  I  presume,  of  opinion  that  the 
mountain  ranges  would  be  the  most  available  for  the 
preservation  of  health,  though  not  for  the  cure  of 
disease  ? — I  do  not  think  that  any  very  serious  organic 
disease  would  be  improved  by  residence  on  mountain 
ranges. 

1581.  (Dr.  Gibson.)  Is  a  sanitarium  out  of  India, 
in  your  opinion,  wanted  ? — No,  I  think  that  the  men 
should  be  sent  home,  if  they  are  not  fit  cases  for  the 
hills  or  sea  coast. 

1582.  Could  not  men  be  sent  conveniently  to  a 
jdace  like  Australia  ;  I  mean  men  suffering  from 
acute  and  severe  disease,  who  cannot  be  sent  to 
England,  and  who  are  eventually  invalided,  but  who 
might  recover  if  they  were  sent  at  an  earlier  stage  of 
the  disease  to  Australia  ? — They  might  be  so  ;  but  I 
think  that  a  soldier,  if  he  would  neither  recover  on 
the  sea  coast  or  hills,  should  be  sent  to  England,  and 
if  he  were  brought  back  to  his  own  country  it  would 
be  a  saving  in  the  long  run  ;  Australia  has  no  doubt 
a  fine  climate. 

1583.  (  Chairman.)  With  regard  to  the  construction 
and  the  arrangement  of  hospitals  at  the  stations  at 
which  you  have  served  do  you  consider  that  they  are 
generally  satisfactory  ? — No,  I  do  not  think  that  they 
are  for  European  troops,  the  native  hospitals  are 
generally  very  good  indeed. 
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1584.  Do  you  think  they  are  too  crowded  ? — I  have 
seen  them  very  much  crowded.  The  hospital  at  St. 
Thomas's  Mount  was  very  much  crowded,  in  fact  we 
had  the  men  always  in  the  closed  verandahs,  besides 
being  in  the  centre  ward  ;  but  since  I  was  there  in 
1851  I  believe  the  hospital  has  been  improved, 

1585.  As  a  general  rule  is  there  sufficient  ven- 
tilation ? — I  think  that  the  old  hospitals  for  Europeans 
were  very  badly  ventilated,  the  new  ones  are  very 
good  indeed — the  Trimulgherry  Secunderabad  hos- 
pital is  a  very  beautiful  building,  but  rather  too 
extravagant,  I  think. 

1586.  In  what  way  are  the  wards  protected  from 
the  direct  action  of  the  sun  ?— They  have  outer 
verandahs. 

1587.  Have  they  also  double  roofs  ? — No,  not  that 
I  have  ever  seen. 

1588.  The  verandahs  are  sometimes  occupied  by 
invalids  are  they  not  ? — Yes,  in  that  hospital  I  men- 
tioned to  you  where  there  was  no  outer  verandah. 

1589.  In  what  state  is  the  atmosphere  generally 
found  in  the  wards  towards  morning  ? — I  have  found 
it  very  bad  indeed— very  impure  often. 

1590.  From  want  of  means  of  opening  the  windows, 
or  from  carelessness,  or  unwillingness  to  use  the 
means  provided  ? — I  think  it  was  more  from  over- 
crovvding  in  the  old  hospitals. 

1591.  I  suppose  that  punkahs  are  universally  used 
for  cooling  the  air  ? — They  should  be,  and  they  are 
generally. 

1 592.  Are  1  hermantidotes  ever  required  ? — I  believe 
they  are,  but  I  never  saw  them  used  for  hospitals. 

1593.  And  tatties  ? — They  should  be  always  in  the 
hot  weather. 

1594.  But  are  they  used  ? — They  are  sometimes. 

1595.  I  understand  you  to  say  that  punkahs  are 
generally  used  ?■ — -Yes,  for  European  troops,  of  course. 

1596.  Is  there  a  sufficient  provision  for  the  sick,  in 
the  way  of  baths  and  ablution  rooms  ? — In  the  old 
hospitals  I  do  not  think  there  was. 

1597.  Are  the  same  means  which  you  have  de- 
scribed as  being  employed  in  the  stations  for  removing 
impurities,  employed  also  in  the  hospitals  ? — There 
is  generally  a  number  of  natives  attached  to  a  hospital 
for  the  purpose  of  cleaning  it,  and  they  are  always 
ready  to  clean  it  out. 

1598.  In  regard  to  the  manner  in  which  that  ser- 
vice is  performed,  are  you  satisfied  with  its  suffi- 
ciency or  not  ? — Yes,  I  think  so  ;  they  are  under  the 
medical  men,  and  if  the  medical  officer  attends  to 
cleanliness,  it  is  very  well  done. 

1599.  (Dr.  Farr.)  Have  you  observed  gangrene 
or  erysipelas  in  the  hospitals  in  India  ? — I  have 
observed  erysipelas,  but  not  gangrene. 

1600.  Or  erysipelas  occurring  after  operations 
have  been  performed  ? — In  the  field  hospitals  I  have 
observed  that. 

1601.  But  not  in  the  hospitals  ? — No,  not  in  station 
hospitals. 

1602.  Upon  the  whole,  do  you  think  that  the 
hospitals  are  as  good  in  India  as  they  are  in  Englaud, 
considering  the  circumstances  of  the  climate  ? — I 
have  no  experience  of  the  latter.  In  Madras,  the 
dresser  establishment  is  remarkably  good  ;  the  finest 
in  the  world,  I  think. 

1603.  {Col.  Greathed.)  In  Madras  have  you  female 
hospitals  in  connexion  with  the  European  regiments  ? 
— I  was  with  the  artillery,  and  we  had  then  ;  it  was 
in  the  same  compound,  but  in  a  separate  building. 

1604.  Was  there  a  matron  allowed  ? — Yes  ;  we  had 
a  very  good  matron. 

1605.  {Dr.  Gibson.)  Were  the  lying-in  cases  ad- 
mitted into  hospital  ? — Every  severe  case  that  came 
under  the  charge  of  the  surgeon  was  admitted  ;  but 
there  were  generally  many  midwives  in  the  regiment. 

1606.  And  such  cases  were  not  required  to  go  into 
that,  hospital  ? — No  ;  except  they  were  bad  cases. 

1607.  ( Chairman. )  From  your  experience  should 
you  say  that  men  are  more  or  less  liable  to  suffer  from 
Indian  diseases  or  from  climate  in  proportion  to  their 
years  of  service  ? — For  the  first  few  years  of  service  a 
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1608.  Does  that  arise  from  a  greater  constitutional  ~  ' 
liability  to  them,  or  merely  from  the  inexperience  of 

a  man,  and  not  knowing  how  to  take  care  of  himself  ? 
— I  think  from  the  two  together,  and  especially  from 
the  latter,  in  the  case  of  young  soldiers  arriving  in 
India,  who  take  no  care  of  themselves  at  all. 

1609.  Do  you  think  that  there  is  such  a  thing  as 
acclimatization,  and  that  the  men  do  get  accustomed 
to  the  climate,  and  are  able  to  bear  it  with  less  injury 
to  their  constitution  than  they  did  at  first  ? — No,  my 
experience  leads  me  not  to  think  so. 

1610.  At  what  age  do  you  consider  the  soldier's 
service  in  India  should  begin  and  end  in  order  to 
obtain  the  largest  amount  of  efficiency  ? — I  should 
think  about  21  years  of  age. 

1611.  You  think  that  he  is  as  well  fitted  to  bear 
fatigue  and  exposure  in  a  tropical  climate  at  the  age 
of  21  as  he  ever  will  be  ? — Yes,  or  at  22. 

1612.  At  what  time  do  you  think  the  service  should 
end  ? — I  think  he  should  be  good  for  about  15  years 
in  that  climate,  or  between  12  and  15. 

1613.  Is  it  your  opinion  that  there  are  many 
soldiers  who  are  not  fit  to  serve  longer  in  a  tropical 
climate,  but  who  are  still  capable  of  doing  good  ser- 
vice in  Canada,  or  the  Cape  of  Good  Hope,  or  in 
Europe  ? — Yes,  I  believe  there  are. 

1614.  Fifteen  years'  service  in  India  you  consider 
to  be  about  the  maximum  service  for  a  soldier  ? — ■ 
Yes. 

1615.  (Sir  R.  Martin.)  Is  it  not  the  fact  that  you 
seldom  see  a  soldier  40  years  of  age  in  India  ? — It  is 
very  seldom,  except  in  the  artillery;  there  you  occa- 
sionally see  them  older. 

1616.  And  that  is  principally  among  the  non- 
commissioned officers  ? — Yes  ;  of  course  they  are 
better  taken  care  of ;  but  it  is  the  drilling  of  the 
young  soldiers  of  the  age  of  17  or  18  in  India  which 
kills  them. 

1617.  Referring  to  the  drill  ;  if  there  were  table- 
lands on  mountain  elevations  the  drilliug  of  young 
soldiers,  I  presume,  could  be  carried  on  there  with 
comparative  immunity  from  the  consequences  of 
which  you  have  spoken  ? — Yes ;  but  I  do  not  see 
any  advantage  to  be  gained  by  that,  as  the  men 
should  be  drilled  and  made  soldiers  before  sending 
them  out  to  India. 

1618.  I  was  merely  comparing  the  drill  on  the 
plains  with  the  drill  on  the  Neilgherries  ? — Yes,  in 
that  case  the  hills  have  a  great  advantage  over  the 
plains. 

1619.  (Col.  Greathed.)  Have  you  had  any  oppor- 
tunity of  seeing  anything  of  the  cavalry  ? — Yes.  I 
served  with  the  6th  Madras  Cavalry. 

1620.  But  not  with  European  Dragoons  ? — No. 

1621.  {Chairman.)  You  have  been  examined  on  a 
variety  of  subjects  ;  is  there  any  remark  or  sugges- 
tion that  you  would  like  to  make  upon  any  one  of 
them,  or  upon  any  of  the  questions  contained  in  the 
printed  paper  ? — No,  except  this,  that  I  think  the 
medical  officer  should  have  a  great  deal  more  to  say 
with  regard  to  the  sanitary  improvement  of  a  regi- 
ment than  he  has  now,  and  I  think  that  sanitary 
committees  should  be  appointed  in  all  stations  with  a 
medical  sanitary  officer  at  the  head. 

1622.  At  present,  if  I  understand  the  case  rightly, 
a  medical  officer  has  the  power  of  reporting  or  of 
advising,  whether  he  be  asked  to  do  so  or  not,  the 
commanding  officer,  but  he  has  not  the  power  of 
putting  any  protest  on  record,  and  the  decision  of  the 
commanding  officer  is  final  on  all  points  ? — Not  upon 
all  points,  for,  with  regard  to  cholera,  the  commanding 
officer  is  under  the  medical  officer,  that  is,  the  com- 
manding officer  must  obey  the  medical  officer,  but  on 
all  other  points  the  commanding  officer  may  do  as 
he  pleases,  I  believe,  at  present,  but  the  medical 
officer  can  put  his  protest  on  record. 

1623.  Take  an  imaginary  case.  Suppose  that  a 
commanding  officer  not  sufficiently  acquainted  with 
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2  March  1661.  i10ur  in  the  morning,  so  that  they  suffered  much  from 
r*  '  the  sun ;  or  suppose  again  that  the  practice  which  you 
have  described  to  exist  of  issuing  the  spirit  ration 
prevailed  largely,  and  it  was  seen  by  the  medical 
officer  that  that  was  producing  injurious  effects  upon 
the  men,  what  would  be  the  limit  in  each  of  those 
cases  of  the  medical  officer's  power? — He  would  have 
no  power  but  to  report  to  the  deputy  inspector  of 
hospitals. 

1624.  W  hat  would  become  of  it  then  ? — The  deputy 
inspector  may  do  as  he  pleases  with  it. 

1625.  If  he  chooses  to  take  the  matter  up,  to  whom 
does  he  refer  ? — He  reports  to  the  Brigadier,  to  the 
principal  Inspector-General  of  Hospitals,  who  may 
report  to  the  Adjutant-General  of  the  Army,  who 
brings  it  before  the  Commander-in-Chief. 

1626.  (Sir  R.  Martin.)  Might  not  the  Super- 
intending Surgeon  report  to  the  General  officer  com- 
manding a  division  ? — He  might  do  so. 

1627.  That  woidd  be,  would  it  not,  the  more 
immediate  course  ? — Yes,  it  would  ;  but  a  General 
officer  in  India  takes  often  the  view  of  the  Command- 
ing officer. 

1628.  (Dr.  Gibson.)  I  believe  that  the  recom- 
mendations of  the  medical  officers  do  not  receive 
much  attention  ? — It  just  depends  upon  the  com- 
manding officers.  I  have  had  two  or  three  command- 
ing officers  who  delighted  to  do  anything  they  could 
for  the  benefit  of  the  men's  health. 

1629.  I  think  you  stated  that  the  Superintending 
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Surgeon,  or  the  deputy  inspector  does  not  pay  much 
attention  to  the  recommendations  which  he  receives  ? 
— In  some  cases  I  have  seen  that,  but  I  have  also 
seen  the  very  reverse.  The  principal  Inspector- 
General  in  Madras  was  a  most  careful  superintending 
surgeon,  and  he  took  every  precaution  against  letting 
any  reports  fall  to  the  ground. 

1630.  (Chairman.)  With  regard  to  the  appoint- 
ment of  sanitary  committees, — for  what  purposes 
should  such  committees  be  appointed,  and  how,  in 
your  opinion,  should  they  be  constituted  ?— I  think 
that  a  medical  officer  should  be  appointed  as  a  sanitary 
officer  (or  officer  of  health)  in  each  station. 

1631.  (Col.  Greathed.)  Was  not  that  done  before 
you  left  India  ? — No,  not  to  my  knowledge. 

1632.  (Dr.  Farr.)  What  power  would  you  give  to 
the  sanitary  officer  ? — He  must  have  a  good  working 
committee  under  him,  in  order  to  see  that  a  station  is 
kept  in  a  proper  condition  ;  he  should  have  the  power 
to  carry  out  his  orders. 

1633.  You  would  have  inspectors  under  him  to 
carry  out  his  directions  iD  all  minor  sanitary  matters  ? 
— Yes,  he  must  have  them,  for  by  himself  he  can  do 
nothing. 

1634.  (Sir  R.  Martin.)  Have  you  heard  that  the 
Royal  Commission  of  1857,  who  considered  the 
sanitary  condition  of  the  British  army,  recommended 
the  appointment  of  a  medical  officer  of  health  ? 
—Yes. 

1635.  That  is  the  kind  of  officer  that  you  have 
referred  to  ? — Yes,  a  sanitary  or  medical  officer  of 
health. 

withdrew. 
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Major-Gen.  Henry  Goodwyn,  Bengal  Engineers,  examined. 


1636.  (Chairman.)  Will  you   state  at  what  sta- 
le March  1861.  tions  you  have  served  in  India  ? — At  Kurnool,  Nee- 

 —     much,  Jhansi,  Cawnpore,  Calcutta,  Berhampore,  and 

Bareilly. 

1637.  To  take  Kurnool  in  the  first  place;  what  is 
the  character  of  the  country  about  it  ? — It  is  gene- 
rally flat. 

1638.  Are  there  any  marshes  or  works  of  irriga- 
tion in  the  neighbourhood  ? — The  canal  ran  close 
alongside,  on  the  east  side  of  the  cantonments. 

1639.  Were  there  any  natural  facilities  for  drain- 
age ? — With  the  exception  of  the  drainage  into  the 
canal  itself  there  were  none  ;  there  was  an  attempt 
made  to  drain  the  cantonments  at  one  time  by  means 
of  connecting  a  series  of  tanks,  which  were  in  the  rear 
of  the  cantonments,  and  eventually  passing  them  off 
into  the  canal. 

1640.  (Sir  P.  Cautley.)  The  canal  ran  through  an 
old  hollow,  did  it  not  ? — Yes. 

1641.  (Col.  Durand.)  Was  not  the  cantonment 
originally  upon  the  high  land  which  bordered  on  the 
low  land  of  the  river  ?— The  position  of  the  cantonr 
ments  was  rather  upon  a  slope,  not  upon  the  highest 
part  of  the  parade  ground.  The  part  eventually  oc- 
cupied by  the  European  infantry  was  higher  than 
the  original  position  of  the  cantonments.  A  trench 
was  cut  in  front  of  the  whole  line  to  pass  off  the 
drainage  round  by  the  horse  artillery  barracks. 

1642.  (Chairman.)  Are  there  any  hills  or  elevated 
table  land  within  a  reasonable  distance  of  Kurnool  ? 
—No. 

1643.  Will  you  take  next  Neemuch,  and  state 
whether  there  are  any  peculiarities  in  that  station  ? 


— The  peculiarity  in  Neemuch  was,  that  it  was  ex- 
cessively well  adapted  for  drainage  ;  it  was  an  undu- 
lating country. 

1644.  Were  there  any  marshes  in  the  neighbour- 
hood ? — There  were  a  few  lakes,  I  think,  in  the 
vicinity,  but  at  some  little  distance  ;  and  there  was 
a  nullah  that  ran  at  the  foot  of  the  parades. 

1645.  Is  it  upon  a  high  elevation,  or  upon  the  low 
ground  ?  — The  cantonments  there  were  rather  upon 
a  high  level,  and  very  favourably  situated  for  drain- 
age, and  they  were  always  dry. 

1646.  Now  take  Jhansi  ;  can  you  give  us  any 
account  of  that  station  ? — That  was  a  small  station, 
and  merely  for  a  regiment  of  native  infantry. 

1647.  Were  there  no  Europeans  quartered  there  ? 
— None. 

1648.  In  the  case  of  Cawnpore,  is  there  any  inun- 
dation or  irrigated  land  in  the  neighbourhood  such  as 
is  likely  to  produce  malaria  ? — No  ;  none  that  I  ever 
saw. 

1649.  (Sir  P.  Cautley.)  It  had  the  character  of 
being  badly  drained  when  I  was  there  ? — The  posi- 
tion of  the  European  barracks  at  Cawnpore  is  about 
the  worst  that  they  could  have  occupied,  and  they 
are  positively,  with  the  exception  of  the  civil  lines, 
upon  the  lowest  spot  of  the  whole  ground.  The 
horse  artillery  are  in  the  best  position,  and  the  native 
cavalry  ;  but  the  European  infantry  are  placed  in 
about  the  worst  possible  j>osition  that  they  could 
be. 

1650.  (Sir  R.  Martin.)  So  as  to  make  it  very 
difficult  to  carry  out  effectual  drainage  ? — Yes  ;  the 
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drainage  from  the  bazaar,  which  is  in  rear,  passes 
through  the  lines  of  barracks. 

1651.  It  is  in  a  saucer,  as  it  were  ? — Yes. 

1652.  (Sir  P.  Cantley.)  And  yet  the  river  is  close 
to  it  ? — Yes  ;  but  a  high  bank  intervenes,  and  very 
little  attempt  has  been  made  to  carry  out  the  drain- 
age from  the  barracks,  which  consequently  was  very 
inefficient. 

1653.  ( Chairman.)  Would  it  be  possible,  without 
much  expense  or  labour,  to  drain  the  barracks  into 
the  river,  and  also  to  prevent  the  drainage  of  the 
town,  which  you  say  passes  through,  from  passing 
through  ? — I  think  not  ;  it  is  in  such  a  very  crowded 
position,  and  so  confined,  that  there  is  very  little  space  ; 
the  houses  are  close  all  round. 

1654.  (Sir  R.  Martin.)  Is  the  hospital  placed 
under  similar  disadvantages  with  regard  to  its  posi- 
tion ? — It  is  ;  it  is  rather  nearer  the  river,  upon  a 
little  higher  ground,  but  still  they  are  all  in  the  line  of 
the  drainage,  and  the  drainage  there  is  very  offensive. 
I  would  condemn  the  infantry  barracks  at  Cawnpore 
altogether,  both  on  account  of  site  and  material. 

1655.  (Chairman.)  Is  the  barrack  an  old  one  or 
a  new  one  ? — Very  old. 

1656.  Was  it  not  destroyed  in  the  late  disturb- 
ances ? — I  am  not  aware. 

1657.  Your  impression  of  the  place  is  derived 
from  your  experience  of  it  previously  to  1857  ? — ■ 
Yes,  I  left  it  in  the  early  part  of  1857.  I  believe 
there  were  some  new  barracks  being  built  in  1855  or 
1856  ;  but  the  position  I  do  not  know.  I  was  in 
Calcutta  at  that  time.  I  should  think  that  Cawnpore 
can  be  drained,  and  very  well  drained  ;  and  what  has 
done  harm  at  Cawnpore,  and  to  the  greater  part  of  the 
cantonment,  is  that  it  is  on  a  kunkur  (limestone) 
soil,  and  from  that  they  get  lime  for  building  pur- 
poses as  well  as  metal  for  roads  ;  and  the  little 
natural  ravines  that  run  through  a  part  of  the 
place  have  been  excavated  in  various  localities,  and 
the  hard  substance  of  the  soil  has  been  taken  away  ; 
the  consequence  is,  that  the  place  is  now  in  hollows 
and  pits,  and  the  loose  soil  only  remains  and  holds 
the  water. 

1658.  (Sir  R.  Martin?)  So  that  they  become  re- 
ceptacles for  the  refuse  matter  ? — Yes,  the  kunkur  has 
not  been  dug  so  near  the  river,  but  from  the  very 
cantonment  itself,  and  of  course  it  is  in  the  line  of 
the  drainage. 

1659.  (Chairman.)  I  believe  there  is  no  high 
ground  in  the  neighbourhood  of  Cawnpore  ? — Not 
what  may  be  called  high  ground  ;  there  is  a  higher 
level  than  the  European  barracks,  namely,  where  the 
barracks  are  which  are  occupied  by  the  horse  artillery 
and  dragoons. 

1660.  But  not  in  the  nature  of  a  hill  station  ? — 
Nothing  of  that  kind. 

1661.  And  there  is  not,  I  believe,  within  a  very 
considerable  distance  ? — Nothing,  I  believe,  nearer 
than  the  Himalayas  that  I  know  of. 

1662.  Where  are  the  troops  quartered  at  Calcutta  ? 
— They  are  quartered  in  Fort  William  itself. 

1663.  The  whole  of  the  troops  ?— The  whole  of 
those  who  are  on  duty  in  Calcutta  ;  they  are  quar- 
tered in  the  Fort.  I  may  say  that  I  was  building  a 
new  range  of  barracks  before  I  left,  in  Fort  William ; 
the  old  ones,  I  am  happy  to  say,  were  just  about  that 

-  time  condemned,  and  they  were  being  pulled  down. 
They  had  been  for  a  long  time  before  the  Govern- 
ment as  being  unhealthy. 

1664.  From  what  reason  were  they  unhealthy, 
from  being  overcrowded,  or  want  of  drainage  ? — 
Partly  from  their  position,  being  close  under  very 
high  ramparts,  and  the  absence  of  ventilation  ;  partly 
also  from  the  crowding,  for  they  were  very  much 
crowded  in  those  barracks,  especially  in  the  triangular 
ones. 

1665.  (Col.  Durand.)  Was  it  not  found  very 
difficult  to  drain  Fort  William  properly  ? — Yes ;  very 
difficult  ;  it  could  only  be  drained  by  means  of  the 
operation  of  the  tide,  and  that  not  effectually. 

1666.  (Chairman.)  I  suppose  that  a  barrack  which 


is  situate  within  a  fort  is  always  disadvantageously  Major-Gen. 
placed  with  regard  to  ventilation  ? — Yes  ;  and  these  H-  Goodwyn. 
were  ;  they  were  situate  close  to  the  ramparts,  but  a  ^f,  March" 1861 

better  site  was  fixed  upon  latterly,  and  by  having  

them  well  raised.  I  cannot  speak  as  to  the  result, 
but  it  was  the  general  opinion  that  they  would  be'  far 
more  comfortable  and  healthy  for  the  men. 

1667.  (Sir  R.  Martin.)  They  are  very  lofty,  rising 
above  the  ramparts,  are  they  not  ? — Not  altogether, 
the  upper  story  is,  but  from  their  position,  away  from 
immediate  proximity  to  rampart,  will  be  better  venti- 
lated. 

1668.  (Col.  Durand.)  Were  you  able  to  give  any 
attention  while  there  to  the  usual  set  of  the  winds, 
and  the  disposition  of  the  new  barracks  in  Fort 
William  ? — The  wind  in  Bengal  is  not  so  prevalent 
from  one  particular  quarter,  for  a  long  time  together, 
as  it  is  in  other  parts  of  the  country.  The  location 
of  the  barracks  there  has  been  principally  guided  and 
arranged  with  reference  to  the  present  buildings, 
and  the  lines  of  road,  and  other  circumstances  to  be 
considered  there,  and  not  with  reference  to  any  wind. 

1669.  But  the  monsoon  is  pretty  regular  in  its 
usual  set,  is  it  not  ? — I  do  not  think  that  the  westerly 
wind  prevails  with  that  regularity  that  it  does  in  the 
upper  provinces  ;  where  such  is  the  case,  it  is  desir- 
able that  the  bai'racks  be  placed  accordingly. 

1670.  (Chairman.)  The  last  station  that  you  said 
you  served  at  was  Berhampore  ? — Not  the  last  station 
that  I  served  at,  but  Berhampore  was  in  my  circle 
at  the  time  I  left  India. 

1671.  (Col.  Durand.)  You  were,  as  I  under- 
stand you.  Chief  Engineer  ? — Yes  ;  and  also  the 
barracks  at  Chinsurah  ;  they  were  included  in  my 
circle  and  they  were  very  bad  ones. 

1672.  (Chairman.)  Will  you  be  good  enough  to 
state  to  the  Committee  what  you  know  about  Ber- 
hampore ? — At  the  time  when  I  was  there,  there 
were  no  Europeans  there,  but  latterly  there  have 
been  some.  At  the  time  I  was  Chief  Engineer  there 
were  none,  and  attempts  have  been  made  to  drain 
the  place  more  thoroughly  than  it  had  been,  and  a 
proposition  was  before  the  Government  for  a  more 
effectual  drainage  of  the  place  by  means  of  machinery. 
The  square  in  which  the  barracks  were  was  pretty 
well  drained,  but  the  marshy  state  of  the  native  lines 
and  their  parade  ground  was  that  which  seemed  to 
cause  the  unhealthiness  of  the  place  ;  it  was  in  a  very 
low  position. 

1673.  (Sir  P.  Cautley.)  What  was  the  defect  at 
Chinsurah  barracks  ? — I  was  talking  of  the  Dutch 
barracks. 

1674.  I  mean  the  immense  buildings  which  I 
recollect  seeing  in  1845  ? — As  far  as  they  went  they 
were  pretty  good,  with  the  exception  of  their  not 
being  sufficiently  raised,  especially  for  the  soil  and 
climate  of  Bengal  ;  they  were  too  near  the  ground 
and  the  urinaries  and  cookrooms  were  defective  and 
badly  placed. 

1675.  They  had  an  upper  story,  I  think  ? — Yes. 

1676.  (Chairman.)  Can  you  tell  us  what  is  the 
usual  practice  that  is  followed  in  selecting  sites  for 
stations,  when  a  new  one  is  to  be  established  ? — I 
have  never  been  at  a  new  station  where  a  site  has 
been  selected,  but  I  believe  that  it  has  principally 
rested  with  the  civil  authorities  in  regard  to  the 
selection  of  the  site  originally. 

1677.  (Col.  Durand.)  Will  you  explain  what  you 
mean  by  the  civil  authorities  ? — With  reference,  I 
believe,  to  the  nature  of  the  ground,  and  its  value 
probably  for  agricultural  purposes  ;  at  least  I  recol- 
lect something  of  the  kind  as  to  the  station  at  Jul- 
lundur,  through  which  I  was  merely  passing  at  the 
time  the  question  was  being  settled  as  to  what  posi- 
tion it  should  be  in,  and  I  think  that  was  done  under 
the  authority  of  the  Commissioner. 

1678.  Was  there  not  a  committee  of  medical 
officers,  and  engineer  officers,  and  some  other  field 
officers  ? — That  I  do  not  know. 

1679.  (Col.  Grcathcd.)  Do  you  remember  that  Sir 
Hugh  Wheeler  lixed  upon  one  site,  and  it  was  put 
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Major- Gen.  aside  by  the  Commissioner  afterwards  ?— That  is 
H.  Goodwyn.    what  I  am  alluding  to. 

1680.  {Chairman.)  The  decision,  I  presume,  ulti- 
6  March  1861.  mately  rests   with    the    Commander-in-Chief  and 

Governor- General  ?  —  I  can  hardly  answer  that 
question. 

1681.  At  all  the  stations  at  which  you  have 
served  has  there  been,  in  your  judgment,  sufficient 
care  taken  to  clear  away  the  impurities  and  remove 
the  ordinary  drainage  of  the  stations  ? — Yes  ;  it  has 
been  attended  to  by  the  establishment  of  the  regi- 
ment as  far  as  I  have  observed,  that  is,  as  regards  the 
buildings. 

1682.  The  system  throughout  India  is  the  same,  is 
it  not  ? — Yes. 

1683.  All  refuse  and  impurities  are  removed  by 
hand  labour  ? — Yes. 

1684.  Is  that  done  daily  ?— Yes. 

1685.  Have  you  ever  heard  complaints  that  that 
service  has  not  been  sufficiently  attended  to,  and  that 
nuisances  have  arisen  in  consequence  ? — Not,  I  think, 
from  the  want  or  rather  from  any  carelessness  in  the 
establishment,  but  more  from  the  system  itself  ;  for 
instance,  the  system  of  allowing  large  urine  tubs  to 
remain  in  the  barracks  the  whole  night,  and  not  to  be 
taken  away  in  the  morning  until  the  sweepers  were 
allowed  to  come  in.  In  using  large  bamboos  to  re- 
move a  heavy  tub,  they  would  splash  it  over,  and 
the  offensive  smell  of  the  urine  tubs  would  remain  in 
the  barrack  for  some  hours  afterwards.  That  was 
the  case  at  Cawnpore  also,  and  with  the  temporary 
barracks  at  Kurnool. 

1686.  Are  the  tubs  left  in  the  barrack  room  all 
night  poisoning  the  air  ? — A  barrel  sawn  in  halves, 
as  it  may  be,  is  left  in  the  barrack  all  night,  and  it 
is  carried  away  by  the  sweepers  in  the  morning. 

1687.  Whatever  it  might  be  during  the  day,  during 
the  greater  part  of  the  night,  while  the  men  are  there, 
there  would  be  continually  a  bad  smell  ? — Yes  ;  that 
remained  some  time  after  they  were  removed. 

1688.  {Dr.  Farr.)  And  these  tubs  are  particu- 
larly olfensive  in  India,  where  the  temperature  is 
high  ?— Yes. 

1689.  Decomposition  of  the  urine  would  take 
place  ? — Yes. 

1690.  {Sir  P.  Cautley.)  Where  was  the  urine 
taken  to  ? — I  think  it  was  thrown  into  a  drain  at 
some  short  distance,  or  perhaps  nullah. 

1691.  Near  to  the  barracks  ? — Not  very  far  off. 

1692.  {Chairman.)  Was  there  any  care  taken  that 
very  offensive  substances  should  be  removed  to  a 
sufficient  distance  ? — I  do  not  know  whether  there 
was. 

1693.  {Col.  Durand.)  With  whom  did  that  rest  ? 
— I  fancied  that  it  was  a  regimental  matter  ;  there 
was  an  establishment  of  bheesties  and  sweepers 
attached  to  the  regiment,  I  believe,  for  that  express 
purpose. 

1694.  {Chairman.)  It  would  be  the  duty  of  the 
colonel  of  the  regiment,  would  it  not,  to  see  that  any 
complaints  made  on  that  score  by  the  medical  officer 
were  attended  to  ? — Yes. 

1695.  It  would  rest  absolutely  with  him,  would  it 
not,  to  decide  whether  they  required  to  be  attended  to 
or  not  ? — Yes. 

1696.  {Col.  Greathed.)  Are  you  not  aware  that 
there  is  a  quartermaster  of  the  week  whose  business 
it  is  to  see  that  everything  of  an  offensive  nature  is 
removed  from  the  barracks  at  all  the  stations  in 
India  ? — I  do  not  know  whether  there  is  or  not ;  I  do 
not  remember  any  such  official. 

1697.  {Col.  Durand.)  Was  there  any  systematic 
periodical  flushing  of  the  drains  about  the  barracks 
at  any  cantonment  where  you  have  been,  or  which 
has  been  under  your  charge  ? — No  ;  I  think  it  was 
left  for  the  periodical  rains  more  than  anything  else ; 
the  native  establishment  used  to  wash  them  out,  but 
this  cannot  be  called  flushing,  nor  was  its  efficacy 
extended  beyond  immediate  area  of  buildings. 

1698.  That  was  during  the  hot  weather  ? — During 
the  cold  weather  there  was  none  ;  but  the  system  has 


been  generally,  I  think,  to  take  as  much  care  as  pos- 
sible in  the  formation  of  drains  immediately  around 
the  barracks,  and  for  a  short  distance  from  them  ; 
and  then  the  matter  has  been  left  to  take  its  natural 
course.  I  do  not  think  that  an  eventual  outfall  has 
been  provided. 

1 699 .  That  would,  in  fact,  account  for  what  is  called 
the  difficulty  of  draining  cantonments  like -those  which 
you  have  mentioned,  Kurnool  and  Cawnpore,  which 
are  on  flat  ground  ?— Yes  ;  but  at  Berhampore  it. 
was  because  the  barracks  lie  close  to  the  river,  and 
there  was  not  only  a  possible,  but  an  effectual  method 
of  draining  the  whole  square  of  the  barracks  into  the 
river. 

1700.  But  it  is  very  difficult  from  the  nature  of 
the  level  ? — Yes  ;  the  difficulty  of  Berhampore  was 
that  the  interior  of  the  square  was  lower  than  the 
highest  point  of  the  flood-rise,  and  an  embankment 
alone  kept  it  out. 

1701.  {Chairman.)  Does  the  same  arrangement 
which  you  have  described  as  to  the  urine  tubs  pre- 
vail in  hospitals  as  well  as  in  barracks  ? — I  am  not 
quite  sure  upon  that  point. 

1702.  With  regard  to  the  Avater  supply,  in  what 
manner  is  that  generally  provided  in  barracks  ? — By 
hand  labour  and  water-carriers. 

1703.  {Dr. Farr.)  From  what  source  do  they  procure 
the  water  ?  from  wells  ? — Principally. 

1704.  Not  from  the  river  ? — Weils,  I  believe,  are 
the  principle  sources. 

1705.  Are  they  shallow  or  deep  wells? — They 
vary. 

1706.  To  refer  to  the  well  at  Cawnpore,  what  was 
the  depth  of  that  ? — I  do  not  know,  but  I  believe  that 
the  we'lls  at  Cawnpore  are  what  might  be  termed 
shallow. 

1707.  That,  I  suppose,  is  naturally  the  case  at  the 
lowest  stations  in  the  valley  of  the  Ganges  ;  the  water 
is  near  the  surface  ? — Yes. 

1708.  Have  you  examined  the  water  as  to  its 
purity,  or  have  you  tested  it  in  any  way  ? — No.  At 
Berhampore  the  supply  was,  I  believe,  principally 
from  the  river,  except  when  it  was  in  a  turbid  state. 

1709.  {Chairman.)  Are  you  aware  whether  it  was 
the  habit  of  the  medical  officers  or  other  competent 
persons  to  regularly  examine  the  water  in  order  to 
ascertain  whether  it  was  free  from  all  admixture  of 
deleterious  matter  ? — I  do  not  know. 

1710.  How  is  the  water  stored  and  distributed  for 
use  ? — There  is  no  storing  of  it  that  I  am  aware  of ; 
it  is  supplied  daily  at  the  time  it  is  required,  with  the 
exception  of  those  places  where  there  have  been  baths 
built  for  the  soldiers. 

1711.  Is  not  that  the  case  at  every  station  at  which 
you  have  been  ? — No,  I  do  not  think  so  ;  not  at  every 
station. 

1712.  (Dr.  Farr.)  In  the  new  barracks  that  were 
built  at  Fort  William  were  there  any  baths  provided  ? 
■ — There  was  one  plunging  bath  in  Fort  William,  but 
only  one. 

1713.  Had  you  no  arrangement  for  providing  baths 
in  the  new  barracks  you  have  constructed  ? — No  ; 
but  they  were  only  half  finished  when  I  left. 

1714.  But  it  was  no  part  of  the  plan  ? — No. 

1715.  That  was  in  1856  or  1857  ?— Yes. 

1716.  {Chairman.)  At  the  stations  which  you  have 
described,  are  the  barracks  generally  of  one  or  two 
stories  in  height  ? — Those  at  Cawnpore  were  of  one 
story  ;  those  in  Calcutta  were  of  two  stories  ;  and  at 
Chinsurah  two.  At  Berhampore  they  were  of  three 
stories. 

1717.  (Sir  P.  Cautley.)  And  at  Dumdum,  of  what 
character  were  the  barracks  ? — I  think  there  were 
both  kinds,  with  and  without  upper  stories. 

1718.  {Chairman.)  The  materials  used,  I  suppose, 
vary  in  different  parts  of  the  country  ? — Yes,  they 
do  ;  that  is  to  say,  brick  is  almost  all  they  use,  with 
the  exception  of  those  in  Central  India ;  and  I 
believe  that  they  are  built  there  of  rough  stone,  but 
brick  is  the  principal  material.  The  material  for  the 
barracks  is  a  point  which  I  wish  particularly  to  bring 
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to  the  notice  of  the  Committee  ;  for  I  think  it  is  a 
point  which  deserves  the  most  serious  attention,  both 
as  regards  the  health  and  the  comfort  of  the  soldier, 
and  also  economy  to  the  Government.  When  I  Avas 
in  England  in  1842,  I  designed  a  complete  set  of  fire- 
proof barracks  for  India,  and  I  submitted  them  to 
the  Court,  and  they  were  pleased  with  them,  and  had 
a  large  number  of  them  lithographed,  and  they  were 
distributed  over  the  different  Presidencies  in  India. 
It  was  a  substitution  of  a  permanent  material  for 
that  which  is  so  apt  to  decay,  and  to  cause  incon- 
venience and  expense  in  India,  namely,  to  substitute 
iron  for  wood,  and  asphalte  floors  for  the  present  lime 
and  brick,  thereby  gaining  an  increase  of  width  and 
space,  an  increase  of  height,  and  a  more  permanent 
flooring,  which  I  think  is  a  most  necessary  thing  in  a 
barrack,  for  it  is  impossible  to  keep  a  lime  floor  free 
from  dust,  and  constantly  breaking  up,  and  it  is  also 
damp. 

1719.  Are  the  floors  always  limed  at  the  present 
time  ? — Almost  all  that  I  know  of.  I  am  not  sure 
about  the  Berhampore  barracks,  but  I  believe  that  all 
I  know  are  limed,  Chinsurah  I  think  has  stone. 

171J0.  (Sir  P.  Cautley.)  I  have  some  indistinct  re- 
collection of  your  trying  an  experiment  with  asphalte 
floors  in  Calcutta,  and  of  your  finding  that  the  weights 
placed  upon  them  sunk  into  them.  I  mean  the  cots  ? 
— No,  not  those  that  were  covered  in  ;  there  was  a 
large  slab  of  asphalte  laid  down  in  front  of  the  main 
guard  in  Fort  William,  exposed  to  the  sun,  and  when 
a  weight  Avas  placed  upon  it,  in  the  months  of  May 
or  June,  it  indented  it ;  but  the  moment  the  sun  set 
it  became  all  level  again  ;  and  there  was  no  stickiness 
at  all  on  it  ;  it  remained  like  a  large  slab  of  granite. 

1721.  You  think  that  there  is  nothing  to  affect  the 
value  of  its  application  ? — No,  it  Avas  laid  down  in 
the  medical  college  hospital  with  perfect  success,  and 
in  one  of  the  store-rooms  in  Fort  William,  which  I 
inspected  from  time  to  time,  and  reported  upon,  and 
timber  was  laid  down  upon  this,  and  paper,  and 
clothes,  and  many  tilings,  and  they  were  kept  free 
from  the  Avhite  ants,  which  destroyed  similar  materials 
Avhen  lying  in  other  parts  of  the  store-room  that  was 
not  laid  down  with  asphalte.  I  consider  it  an  ex- 
ceedingly valuable  material,  especially  for  barracks 
and  hospitals. 

1722.  (Col.  Durand.)  Of  Avhatare  the  floors  in  the 
hospitals  in  India  usually  made  ? — Generally  the  same 
as  the  barracks. 

1723.  Have  you  had  any  complaints  with  regard 
to  that  kind  of  flooring  as  being  unsuited  for  a  hos- 
pital ?— Yes. 

1724.  What  means  Avere  taken  for  its  purification  in 
the  hospitals  ? — Simply  a  reneAval  again  of  the  lime 
floors. 

1725.  Is  that  frequently  done  ? — Frequently  ;  cer- 
tainly annually. 

1726.  Did  that  at  all  answer  the  purpose  of  keep- 
ing the  place  sweet  and  clean  ? — I  do  not  think  so  ;  for, 
with  regard  to  a  lime  floor,  when  you  have  the  smallest 
hole  in  it,  you  cannot  repair  it.  The  moisture  of  the 
new  material  invariably  gets  in,  and  that  is  very 
inconvenient. 

1730.  (Chairman.}  Have  you  considered  the  ques- 
tion of  the  comparative  expense  as  betAveen  an 
asphalte  floor  and  a  lime  floor  ? — It  is,  I  think,  a  ques- 
tion of  original  expense,  and  that  no  doubt  is  greater  ; 
but  I  think  that  one  would  be  found  to  be  less  costly 
in  the  end.  There  are  repairs  which  are  done  in  the 
department  of  public  Avorks,  Avhich  have  been  styled 
quadrennial  ;  and  I  have  always  remarked  that  Avhen 
the  second  quadrennial  period  comes  round,  almost 
all  the  woodwork  that  is  required  in  the  barracks 
has  to  be  renewed.  There  Avas  scarcely  a  bit  of 
timber  that  lasted  for  eight  years  in  Bengal.  Certainly 
there  Avas  an  immense  amount  of  AvoodAVork,  and  it 
was  an  immense  expense  in  Calcutta.  I  entered  into 
a  calculation  at  one  time,  which  shoAved  that  the 
difference  in  the  eventual  expense  in  the  course  of 
20  years  would  be  nothing. 

1728.  (Sir  P.  Cautley.)  Was  that  calculation  made 


with  reference  to  a  particular  spot,  or  generally  all  Major-Gen. 
over  India,  or  over  a  large  tract  of  country  ? — I    H.  Goodwyn. 

think  it  was  with  reference  to  Bengal.    It  Avould  not   

be  so  great  in  Upper  India,  but  certainly  in  Bengal  the  16  March  1861 
ultimate  saving,  and  indeed  in  Upper  India,  would 
be  very  considerable — .perhaps  not  in  the  hills ;  and 
independently  of  that,  light  wrought-iron  roofs  and 
asphalte  flooring  are  materials  that  can  be  taken 
away  and  removed,  and  they  can  also  be  kept  lying 
in  store  in  the  magazines  ready  for  the  erection  of 
barracks  Avhen  required. 

1729.  (Sir  R.  Martin.)  Have  such  buildings  as 
these  been  tried  ? — The  barracks  that  I  built  in  Cal- 
cutta Avere  to  be  on  that  principle.  I  may  add,  that 
there  is  an  admirable  system  of  ventilation  con- 
nected with  this  plan  from  the  roof. 

1730.  To  carry  off  the  heated  air  ?— Yes  ;  and 
these  light  iron  trusses  are  capable  of  an  immense 
amount  of  ventilation,  and  can  be  applied  Avith  the 
greatest  ease  and  simplicity. 

1731.  I  have  heard  that  a  number  of  these  roofs 
have  been  constructed  at  Boorkee  in  the  last  four 
years,  in  the  Punjab  ? — I  have  not  heard  of  those  ; 
but  I  am  sure  that  from  the  nature  of  the  materials, 
and  the  facility  Avith  Avhich  they  can  be  put  together, 
they  could  be  kept  lying  in  store,  capable  of  being 
removed  ;  and  the  extreme  incoiiA-enience  to  Avhich 
soldiers  are  put  when  the  roofs  of  the  barracks  are 
being  repaired,  and  the  constant  changing  of  the 
timber,  Avhich  is  necessary  from  its  liability  to  decay, 
would  be  prevented  ;  for  I  should  mention  that  there 
is  never  a  store  of  timber  in  the  engineer's  yard  in 
India.  It  is  not  alloAved  to  accumulate  on  account 
of  the  destructive  nature  of  the  material  itself ;  and, 
as  to  the  wood,  you  are  entirely  dependent  upon  the 
contractors  to  bring  what  wood  they  choose  into  the 
market.  It  is,  therefore,  never  properly  seasoned, 
and  the  consequence  is,  that  it  all  goes  actually  into 
the  buildings  with  the  seeds  of  decay  in  it.  With 
reference  also  to  bricks,  and  the  materials  of  Avhich 
they  are  made,  I  think,  too,  that  that  is  a  matter 
Avhich  very  little  attention  is  paid  to  by  the  depart- 
ment in  India,  and  nothing  is  more  destructive  to 
health  than  an  imperfect  brick  building.  The  mois- 
ture Avhich  it  imbibes  is  very  great,  and  Avherever 
the  plaister  decays  and  peels  off,  Avhich  it  will,  the 
brick  absorbs  the  moisture,  and  therefore  not  only 
is  the  permanence  of  the  barrack  destroyed,  but  the 
men's  health  and  accoutrements  suffer. 

1732.  (Sir  li.  Martin.)  I  suppose  it  crumbles  and 
powders  both  in  the  hot  and  in  the  cold  seasons  ?— 
Yes,  (i.e.  the  plaster.) 

1733.  (  Sir  P.  Cautley.)  What  should  you  substi- 
tute for  the  brick  ? — I  Avould  not  substitute  anything 
for  the  brick,  but  I  would  inculcate  a  better  system 
of  manufacturing  it  ;  I  mean  that  the  soil  should  be 
more  particularly  looked  to.  I  think  that  an  engineer 
generally  endeavours  to  make  his  bricks  as  cheap  aa 
he  can  in  order  to  keep  his  rates  low  ;  and  I  think 
that  he  is  therefore  not  so  careful  in  regard  to  the 
preparation  of  the  material  as  he  might  be.  I  think 
that  this  is  a  matter  which  ought  to  be  taken  up 
entirely  by  the  department. 

1734.  Have  you  seen  Mr.  Digby  Wyatt's  design 
for  iron  Avails,  and  so  getting  rid  of  brick  entirely? — 
No. 

1735.  It  is  a  double  casing  of  iron  ? — It  Avas  some- 
thing upon  that  principle  that  I  designed  the  roofs  of 
the  barracks.  The  section  of  the  iron  was  like  an 
H,  on  the  lower  flange  of  which  a  ceiling  of  corru- 
gated iron  was  proposed,  to  be  painted  Avhite,  between 
which  and  the  upper  flange,  on  Avhich  rested  the 
tiles,  there  was  a  hollow  space  of  six  or  seven  inches, 
Avhich  might  either  remain  holloAV,  or  be  filled  in  Avith 
a  non-conducting  material  such  as  charcoal. 

1735.  (Chairman.)  You  would  not,  I  presume,  ex- 
pose the  iron  to  the  direct  heat  of  the  sun  ? — It  Avould 
not  be  exposed  to  it  at  all.  Not  only  would  I  advo- 
cate iron  roofs,  but  I  Avould  advocate  iron  doors.  I 
Avould  have  a  double  iron  door,  for  I  look  upon  that 
as  almost  a  necessary  thing  to  bo  attached  to  that 
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Major-Gen.     system,  for  just  as  anything  else  of  wood,  the  doors  are 
H.  Goodwyn.    tumbling  to  pieces  everywhere,  and  their  frames  too. 
6  March  18C1       1737.    (Dr.  Farr.)    Are   the  barracks  in  India 

 '  generally  built  of  bad  materials  ? — I  think  so,  that  is, 

inferior,  and  susceptible  of  improvement  if  scientific 
men,  who  have  been  brought  up  to  brick  making  and 
lime  preparing,  were  sprinkled  through  the  depart- 
ment. 

1738.  {Chairman.)  You  object,  as  I  understand 
you,  altogether  to  the  use  of  timber  ;  you  think  it  is 
liable  to  perpetual  decay  ? — Yes,  timber  and  grass. 
I  have  seen  a  whole  regiment  obliged  to  turn  out  into 
tents,  just  when  the  rainy  season  is  setting  in,  and 
suffer  considerably  from  the  barracks  having  been 
burnt  down. 

1739.  I  suppose  you  have  no  means  of  laying  be- 
fore the  Committee  an  approximate  estimate  of  the 
comparative  expense  of  the  barrack  built  as  you 
propose,  and  of  a  barrack  built  under  the  present 
system  ? — I  had  the  whole  matter  drawn  out,  and  I 
have  been  asking  Col.  Baker  if  there  was  a  copy  of 
my  drawings  and  report  at  the  India  House,  and  it 
appears  that  there  is  not,  that  they  all  went  out  to 
India. 

1740.  (Col.  Durand.)  Can  you  in  general  terms 
state  what  the  proportionate  cost  was  ? — I  can  hardly 
state  just  now. 

1741.  {Dr.  Farr.)  You  will  be  able  to  supply  it 
subsequently,  perhaps  ? — I  doubt  whether  I  shall  be 
able  to  find  the  requisite  data,  but  will  do  so  if  possible. 

1742.  What  the  Committee  would  desire  to  see 
would  be  the  cost  of  a  barrack  constructed  according 

■  to  your  plan  for  1,000  men,  and  the  cost  of  a  bar- 
rack built  under  the  old  system  ? — Yes. 

1743.  (Chairman.)  Are  the  barracks  which  are 
now  constructed  raised  above  the  ground  with  arched 
basements  and  a  free  passage  for  the  air  beneath  ? — 
I  only  know  one  instance  of  the  kind,  and  that  is  in 
Calcutta,  the  absence  of  such  arcaded  basements  is  a 
great  fault. 

1744.  (Dr.  Farr.)  Were  the  barracks  which  you 
erected  at  Fort  William  on  a  plan  which  you  sub- 
mitted to  the  Company  ? — No,  not  upon  the  ground 
plan;  the  roofs  were  being  made  with  light  wrought- 
iron  trusswork. 

1745.  Why  were  they  not  built  according  to  the 
plan  that  you  thought  the  best  ? — Because  there 
would  not  have  been  space  for  them  ;  it  was  only  for 
one  single  company  the  barrack  that  was  being  built 
on  that  principle,  and  not  for  a  regiment;  and  it  was 
in  lieu  of  a  barrack  which  had  been  pulled  doAvn 
that  was  rotten  and  unserviceable  ;  the  old  artillery 
barracks  stood  upon  that  site,  and  therefore  we  were 
confined  for  space,  and  my  original  plan  would  never 
have  got  in  there  ;  my  plan  involved  an  increase  of 
width,  which  could  not  have  been  given  upon  that  spot. 

1746.  (Col.  Durand.)  In  fact  your  plan  had  re- 
ference to  having  the  amount  of  area  that  was  requi- 
site, whereas  in  Fort  William  you  were  necessarily 
confined  to  the  area  that  was  available  ? — Yes. 

1747.  {Dr.  Farr.)  With  regard  to  the  materials, 
could  you  not  have  got  asphalte  floors  and  iron  roofs  ? 
— The  iron  was  being  adopted  in  the  roofs. 

1748.  But  you  did  not  get  the  asphalte?  — No. 

1749.  Then  did  they  use  brick  ?. — The  floors  were 
not  finished  when  I  left,  nor  was  the  roof  on. 

1750.  Therefore  the  suggestion  that  you  made  in 
1842  was  not  carried  out  ? — Only  in  the  roof. 

1751.  (Col.  Durand.)  Where  would  you  get  the 
asphalte  from  ?  Could  you  get  it  in  India  ? — No  ;  it 
must  come  from  England,  and  care  must  be  used  in 
selecting  the  pure  Seyssel  asphalte,  for  there  is  much 
spurious  material  of  a  defective  kind,  such  as  "Pari- 
sian bitumen,"  &c. 

1752.  (Sir  R.  Martin.)  Will  you  describe  the 
composition  of  the  roofing  of  that  barrack  in  Fort 
William  ?  was  it  of  iron  ? — Yes  ;  it  was  composed  of 
wrought-iron  trusses,  and  a  double-tiled  roof  over  it, 
with  every  now  and  then  a  moveable  portion  of  the 
framework  capable  of  ventilation  to  be  worked  by  a 
lever  below. 


1753.  (Chairman.)  With  regard  to  temperature, 
can  you  suggest  any  improvement  in  the  present 
means  of  keeping  the  interior  of  barracks  and  hospi- 
tals cool  ? — I  think  that  an  increase  of  width,  such  as 
I  originally  recommended,  is  one  great  thing,  and  also 
that  there  should  be  attention  paid  to  the  doors  to 
see  that  they  shut  closely  and  properly. 

1754.  So  as  to  shut  out  the  hot  winds  ? — Yes,  and 
also  the  hot  air  at  all  seasons  of  the  year. 

1755.  What  is  the  average  width  at  present  ? — 
The  average  central  width  of  a  barrack  now  is  24 
feet. 

1756.  Do  you  consider  that  insufficient  ? — Yes, 
I  do,  however,  many  verandahs  you  may  build  out- 
side ;  there  are  the  incumbrances,  brick  walls,  in  the 
intervening  space,  which  take  up  a  great  deal  of  room, 
and  are  inconvenient,  although  the  verandahs  are 
exceedingly  necessary. 

1757.  There  are  verandahs  everywhere,  are  there 
not  ?  and  no  barrack  is  constructed  without  them  ? 
- — I  do  not  think  that  the  Berhampore  barracks  had 
verandahs,  but  I  am  not  quite  sure. 

1758.  (Dr.  Gibson.)  Does  your  plan  exclude  ve- 
randahs ? — No. 

1759.  (Chairman.)  Are  double  roofs  ever  used  at 
present  ? — I  have  not  known  of  any. 

1760.  Do  you  consider  that  the  provision  made  for 
ventilation  by  punkahs  at  present  is  satisfactory  ? — 
No,  I  do  not  indeed  ;  roof  ventilation,  which  I  be- 
lieve to  be  the  best,  is  very  spare  and  scanty,  and 
must  be  so,  particularly  in  those  pent-roof  barracks. 

1761.  You  think  that  there  are  not  sufficient  means 
employed  to  remove  the  impure  air  ? — I  do  not  think 
that  there  are. 

1762.  Have  you  any  specific  plan  to  propose  on 
that  subject  ? — Nothing  beyond  that,  which  was 
part  of  the  construction  of  the  new  roof  which  I  pro- 
posed, and  in  which  there  was  great  freedom  of  ven- 
tilation. 

1763.  The  means  adopted  for  cooling  the  air  in 
barrack  rooms  are  almost  invariably,  I  believe,  the 
same,  namely,  by  punkahs  and  tatties  ? — I  have  not 
seen  any  punkahs  up  myself,  tatties  are  the  general 
means  used  by  day.  There  was  an  attempt  made  to 
introduce  punkahs  into  Fort  William,  upon  some  new 
principle  which  had  been  sent  out  from  the  Court  of 
Directors  at  home,  which  had  not  been  tried,  but  I 
cannot  speak  to  the  value  of  it. 

1764.  When  did  you  leave  India  ? — In  the  begin- 
ing  of  1 857.  I  believe  that  what  I  have  referred  to 
was  the  invention  of  a  naval  officer. 

1765.  (Sir  P.  Cautley.)  Was  it  worked  by  ma- 
chinery ? — Yes  ;  it  was  worked  at  one  end  by  a  cir- 
cular cog  wheel,  moved  by  a  bullock. 

1766.  (Col.  Greathed.)  Do  you  mean  Cajttain 
Moorsom's  invention  ? — I  cannot  remember  the  name, 
but  I  would  advocate  the  system  of  thermantidotes  in 
preference  to  anything  else. 

1767.  (Chairman.)  That  is  forcing  a  current  of 
air  through  a  barrack  room,  is  it  not  ? — Yes  ;  it  is  on 
the  principle  of  the  fan  blast,  which  is  attached  to 
iron  foundries. 

1768.  Has  that  an  effect  in  removing  the* foul  air, 
or  only  of  lowering  the  temperature  ? — I  think  it 
effects  both,  and  I  think  it  would  be  very  useful  to 
serve  both  purposes. 

1769.  (Dr.  Farr.)  Have  you  seen  it  in  operation  ? 
— Not  in  barracks,  but  I  have  in  private  houses,  and 
in  large  houses  too. 

1770.  How  has  it  worked  ? — Very  well  indeed,  so 
much  so  that  in  the  month  of  May  there  was  no 
occasion  for  a  punkah. 

1771.  Is  it  worked  by  hand  ? — Yes  ;  it  might  be 
very  easily  worked  by  simple  machinery,  and  half  a 
dozen  of  them  might  be  connected  together. 

1772.  Is  that  in  your  opinion  the  most  economical 
way  of  applying  an  amount  of  force  for  removing 
the  air  ? — I  do  not  know  of  any  better  at  present 
that  could  be  so  simply  and  effectually  introduced 
there. 

1773.  (Col.  Durand.)  Does  not  its  action  depend 


TO  INQUIRE  INTO  THE  SANITAEY  STATE  OF  THE  ARMY  IN  INDIA. 


a  good  deal  upon  the  hydrometric  state  of  the  air,  or 
would  it  apply  equally  in  Bengal  as  in  the  north-west 
provinces  ? — Yes,  it  does  depend  upon  that,  but  it  is 
only  required  at  those  particular  seasons  when  the 
air  is  in  a  heated  state,  in  the  intervals  between  the 
rains  ;  for  instance,  sometimes  you  have  a  week  or 
10  days  of  excessive  heat  in  the  rainy  season  ;  but  in 
Bengal  you  are  sometimes  without  a  drop  of  rain  for 
many  days,  and  the  air  is  then  very  hot. 

1774.  Have  you  tried  it  in  Bengal  ? — Yes. 

1775.  (Sir  P.  Cautley.)  Do  you  remember  to  what 
extent  the  thermometer  was  reduced  by  the  use  of  a 
thermantidote  in  extremely  hot  weather  ? — No,  I  never 
kept  a  register  of  that. 

1776.  (Dr.  Farr.)  Is  Avater  evaporated  in  the 
apparatus,  or  how  is  the  temperature  depressed  ? — 
The  air  comes  in  through  the  sides  of  the  machine 
which  are  filled  in  with  tatty-work  or  grass. 

1777.  It  is  wet  ? — Yes,  and  kept  constantly  moist, 
but  there  is  no  occasion  to  have  it  constantly  supplied  by 
manual  labour ;  a  trough  erected,  or  a  tub  erected  above, 
pierced  with  holes,  would  supply  it  all  day  long. 

1778.  (Chairman.)  What  is  the  regulation  as  to 
the  cubical  space  allowed  per  man  in  barracks  and 
hospitals  ? — That  has  varied,  I  think,  from  800  to 
1,000  cubical  feet  ;  but  I  think  in  Calcutta  it  was  less 
in  the  triangular  barracks  when  they  were  full. 

1779.  (Col.  Durand.)  In  some  of  the  casemates 
occupied  by  the  men,  do  you  think,  they  got  a  full 
allowance  of  cubical  space  there  ? — I  do  not  re- 
member the  casemates  being  occupied  by  troops. 

1780.  I  thought  they  were  by  warrant  officers  ? — 
Yes,  they  were,  and  I  do  not  think  that  they  had 
their  full  allowance.  I  think  there  is  not  a  question 
as  to  the  advisability  of  having  the  barracks  raised 
some  10  or  12  feet  from  the  ground,  and  for  two 
reasons,  first  on  account  of  keeping  the  barrack  dry, 
and  also  of  place  for  providing  the  soldiers  in  rainy 
weather  when  they  can  go  nowhere  else.  I  am 
sure  that  if  in  rainy  weather,  they  had  an  arcaded 
place,  under  the  barracks,  for  amusements,  or  to  walk 
about  in,  they  would  be  more  comfortable  and  healthy, 
than  if  they  were  either  shut  up  in  a  barrack  room, 
or  that  which  they  have,  as  the  only  alternative, 
namely,  going  to  the  bazaar  for  amusement. 

1781.  (Col.  Greathed.)  What  height  would  you 
wish  the  arcades  to  be  ? — Not  less  than  12  feet. 

1782.  (Chairman.)  Can  you  give  the  Committee 
any  account  of  the  cooking  arrangements  which  are 
generally  in  use  in  barracks,  hospitals,  and  canton- 
ments ? — There  have  been  separate  cook-houses  built 
for  the  purpose  with  common  brick  and  mortar,  and 
places  for  boiling  and  roasting  adapted  to  the  area  of 
the  barracks  generally  ;  I  mean  separate  buildings,  as 
near  the  barracks  as  it  was  considered  advisable  to 
build  them.  They  are  very  simple  in  their  arrange- 
ments as  to  cooking  matters  in  India ;  they  are  nothing 
but  a  series  of  brick  and  mortar  receptacles  for  little 
iron  gratings  to  boil  and  roast  on  ;  there  are  no  stoves 
or  anything  of  that  kind,  or  grates. 

1783.  Can  you  suggest  any  improvement  as  to  the 
cooking  arrangements  ? — I  think  that  the  introduction 
of  asphalte  flooring  would  be  a  material  improvement 
in  the  cook-rooms,  for  they  are  always  dirty,  and 
always  broken,  and  nothing  is  so  simple  and  effectual 
or  so  easily  cleaned  as  an  asphalte  floor. 

1784.  In  the  event  of  the  floor  getting  damaged,  is 
it  easy  to  repair  it  ? — As  easy  as  possible  ;  nothing 
can  be  easier,  for  it  amalgamates  so  beautifully  ;  there 
is  no  shrinking  of  the  material  ;  you  sear  the  edges  of 
the  hot  material,  and  it  never  shrinks  away  from  it 
in  drying. 

1785.  When  a  barrack  requires  repair,  can  you  tell 
the  Committee  what  is  the  course  of  proceeding  ? — It 
is  always  executed  through  the  instrumentality  of  the 
department  of  public  works,  the  executive  engineer 
of  the  district  or  the  station  ;  his  establishment  is 
always  employed.  Petty  repairs  are  done  at  the  re- 
quest of  the  commanding  officer  of  the  regiment  ;  but 
there  are  periodical  repairs  for  which  ho  sends  in  a 
regular  estimate  to  the  Government. 


1786.  And  the  same  rule,  I  suppose,  applies  to  Major-Gen. 
hospitals  ? — Yes.  H.  Goodwyn, 

1787.  (Col.  Durand?)  Is  there  any  delay  in  effect-  — ~ 
ing  repairs  to  hospitals?—!  think  not;  they  are  16  March  1861 
generally  allowed  to  be  proceeded  with  at  once.  * 

1788.  Is  there  any  discretion  left  ? — Yes,  I  think 
so  ;  but  the  superintending  engineer  generally  per- 
mits it  if  an  urgent  request  is  made. 

1789.  (Chairman.)  Is  there,  generally  speaking, 
any  other  information  or  suggestion  which  you 
can  make  to  the  Committee  ? — I  would  recommend 
a  reduction  in  the  location  of  troops  in  the  plains, 
in  the  immediate  vicinity  of  the  hill  stations.  I  think 
that  if  there  was  an  increase  of  barrack  accommoda- 
tion in  the  hill  stations,  and  railways  leading  from 
the  foot  of  the  hill  stations  to  the  principal  military 
posts  in  Upper  India,  great  benefit  would  be  derived 
in  a  sanitary  point  of  view  to  Europeans.  I  think 
that  a  small  force  in  the  plains  themselves,  and  a 
larger  force  in  the  immediate  vicinity  of  the  hills, 
would  be  an  advantageous  arrangement. 

1790.  Do  you  think  that  the  moral  or  political  effect 
would  be  the  same  if  it  were  known  that  the  troops 
were  within  reach,  although  not  actually  visible,  as 
they  are  at  present,  when  they  are  seen  at  most  of  the 
important  stations  ? — I  think  that  if  there  were  a  rapid 
means  of  communication,  that  would  be  so  well  known 
that  there  would  be  no  difference  at  all  in  the  political 
aspect. 

1791.  Can  you  name  any  considerable  stations 
which  are  so  near  to  the  hills  that  they  might  be  re- 
moved from  the  present  sites  into  the  hills  without 
inconvenience  ? — There  is  one  or  two  stations  in  the 
Punjab,  I  believe  ;  Jullundur  is  one,  I  think,  and 
Umballa,  and  as  far  down  as  Delhi  it  might  be  ex- 
tended, and  to  Meerut. 

1792.  If  you  diminish  the  number  of  troops  at 
Delhi  and  Meerut,  where  would  you  propose  to  send 
those  that  you  removed  ? — To  the  neighbourhood  of 
Mussourie  and  Subathoo. 

1793.  (Sir  P.  Cautley.)  Do  you  think  there  is 
ground  for  barracks  near  Mussourie  for  additional 
troops  ? — I  cannot  say. 

1794.  (Chairman?)  Have  you  considered  the  ques- 
tion of  expense  in  reference  to  this  removal,  or  do 
you  consider  that  the  expense  of  maintaining  troops 
would  be  very  much  increased  if  they  were  removed 
to  the  hills  ? — I  have  not  entered  into  the  question  of 
expense  at  all ;  but  it  is  a  matter  that  an  officer  of 
engineers,  who  is  now  dead,  (Major  Abercrombie,)  and 
I  used  to  talk  over  a  good  deal,  and  it  was  his  opinion 
as  well  as  mine, — he  had  been  a  good  deal  in  Jullundur 
and  at  the  posts  in  the  Punjab,  near  the  foot  of 
the  hills,  and  it  struck  him  also  that  it  would  be  an 
advisable  thing  to  do. 

1795.  (Dr.  Farr.)  Do  you  consider  Jullundur  a 
very  unhealthy  station  ? — I  do  not  know. 

1796.  Do  you  think  that  it  is  too  low  in  the  plains  ? 
— I  do  not  know  anything  about  it ;  I  was  never 
there,  except  for  a  few  days. 

1797.  You  would  have  no  difficulty  in  erecting  the 
barracks  you  have  mentioned  at  any  station  at  which 
it  might  be  thought  advisable  to  place  troops  ? — None 
whatever. 

1798.  I  mean  among  the  hills  on  the  high  ground, 
you  think  you  would  have  the  same  facilities  ? — I 
think  on  the  hills  it  would  be  more  advisable  still  ; 
the  material  for  roofing  is  so  light  that  it  would  be 
more  easily  carried.  Timber,  I  believe,  is  a  great 
difficulty  in  the  hills,  it  being  always  green.  Other 
materials  are  available  there  ;  in  fact  the  greater  part 
of  the  material  being  iron  and  asphalte,  they  ought 
to  be  in  store. 

1799.  The  buildings  would  last  longer,  would 
they  not,  on  the  high  ground  ? — Yes  ;  the  one  may 
be  called  permanent,  and  the  other  I  would  call 
temporary. 

1800.  The  expense  would  be  less  on  the  hill  sta- 
tions than  it  is  now  on  the  plains  ? — Very  likely. 

1801.  Do  you  think  the  expense  would  not  be 
greater  for  erecting  barracks  and  the  necessary 
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buildings  ?  —  The  difference  would  be  in  the  hill 
carriage,  nothing  more. 

1802.  Upon  the  whole,  are  you  of  opinion  that  the 
expense  of  that  part  of  the  works  which  has  fallen 
under  your  observation  would  be  greater  on  the  hill 
stations  than  on  the  plains  ? — I  cannot  answer  that 
question,  because  I  do  not  know  the  expense  of 
labour  there.  I  have  never  had  any  experience  in 
engineering  in  the  hills. 


1803.  Perhaps  you  will  be  good  enough  to  think 
over  the  subject,  and  supply  any  information  that 
may  occur  to  you  ? — I  think  if  you  could  obtain  any 
information  from  any  officers  who  could  give  you 
the  details  of  the  expense  of  carriage  and  labour  in 
the  hills,  and  of  workmen,  it  would  be  simplified  at 
once.  » 

1804.  (Chairman.}  Is  there  anything  further  that 
you  wish  to  add  ?^I  think  not. 


The  witness  withdrew. 


J.  S.  Roe,  Esq.  JoHN  Septimus  I 

1805.  (Chairman.)  You  are  Surveyor  General  of 
Western  Australia  ? — I  am. 

1806.  Is  it  long  since  you  returned  to  England 
from  that  country  ? — It  is  about  1 1  months.  I 
arrived  in  May  last. 

1807.  During  what  length  of  time  did  you  reside 
there  ? — About  31  years.  I  went  out  with  the  first 
ship,  and  have  been  in  the  colony  from  its  commence- 
ment. 

1808.  Therefore  you  are  thoroughly  acquainted 
with  its  climate  and  its  capabilities  ? — I  think  I 
know  as  much  of  them  as  any  one;  and  am  acquainted 
with  the  country  generally,  its  salubrity,  the  health 
of  the  people,  its  productions,  and  its  fitness  as  a 
residence  for  Europeans. 

1809.  I  believe  a  suggestion  was  made  some  time 
ago  that  Western  Australia  might  be  used  as  a  sani- 
tarium for  European  troops  who  had  been  serving  in 
India  ? — Attention  has  long  since  and  frequently  been 
called  to  the  subject,  and  the  colonists  have  always 
been  of  opinion  that  it  would  be  a  very  favourable 
situation  for  a  sanitarium,  the  climate  being  beneficial 
to.  the  health  of  Europeans. 

1810.  What  is  the  average  length  of  the  voyage 
from  Calcutta  ? — By  sailing  vessel  or  steam  boat  ? 

1811.  Take  a  sailing  ship.  At  present  I  presume 
that  there  is  no  line  of  steamers  established  ? — 
Steamers  go  from  Calcutta  to  Galle,  and  from  Galle 
to  Australia.  These  steamers  make  much  quicker 
passages  than  sailing  vessels. 

1812.  Then  supposing  that  a  person  in  Calcutta 
wishes  to  proceed  to  Western  Australia,  what  is  the 
average  time  in  which  he  would  expect  to  be  able  to 
arrive  ? — I  am  not  prepared  to  say  what  the  distance 
is,  but  I  have  a  map  here  by  which  the  distance  can 
be  seen.  The  time  of  the  voyage  would  of  course 
depend  upon  the  distance. 

1813.  Will  you  have  the  goodness  to  hand  in  the 
map  (the  same  ivas  handed  in)  ? — It  would  be,  I  think, 
about  21  days  by  a  sailing  ship  from  Galle,  which  is 
at  the  south  end  of  Ceylon,  to  the  colony  of  Swan 
River.  I  should  think  it  would  be  about  a  week  more 
from  Calcutta  to  Galle,  if  so  much. 

1814.  Do  steamers  run  at  present  from  Galle  to 
Western  Australia  ? — They  do,  monthly,  with  the 
mails,  and  back. 

1815.  At  what  point  do  they  touch  ? — They  touch 
at  King  George's  Sound,  which  is  on  the  south 
coast. 

1816.  (Sir  R.  Martin.)  What  is  their  average 
run  ?^-The  steamers,  I  think,  make  it  from  Point  de 
Galle  to  Swan  River  in  about  20  days,  but  they  are 
not  regular  in  their  running  ;  they  ought  to  make  it 
in  about  14  or  15  days. 

1817.  (Dr.  Gibson.)  You  stated  that  sailing  ves- 
sels would  do  it  in  about  21  days  ? — Yes  ;  that  is 
reckoning  it  at  about  150  miles  a  day.  By  steam  you 
must  reckon  a  greater  distance  per  day. 

1818.  (Chairman.)  We  may  take  it,  I  presume, 
generally  in  this  way,  that  the  distance  measured  in 
time  from  Calcutta  to  Western  Australia  would  vary 
from  three  weeks  to  a  month  ? — Three  weeks  by  a 
steamer  and  a  month  probably  by  a  sailing  vessel,  but 
I  am  not  prepared  to  answer  that  question  from  my 
own  personal  knowledge  ;  I  have  not  gone  into  it, 
and  have  never  made  the  voyage,  but  I  would  beg 
leave  to  hand  in  a  table  of  the  distances  and  length  of 
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voyage  by  steam  between  the  several  ports  in  India  and 
Australia,  as  published  in  a  "  Hand-book  of  Infor- 
mation," by  the  Peninsular  and  Oriental  Company 
for  the  guidance  of  the  public,  and  which  I  believe 
to  be  correct.    (See  Addenda,  No.  4,  p.  119.) 

1819.  Has  it  happened  that  Indian  officers  on  sick 
leave  have  made  the  voyage  to  Western  Australia  ? — ■ 
Yes,  some  officers  did  so  several  years  ago,  before  steam 
communication  Avas  established  between  the  two  coun- 
tries ;  but  they  were  deterred  from  repeating  their 
visits  by  finding  that  there  was  no  regular  means  by 
which  they  could  return,  and  it  was  of  great  importance 
to  them  that  they  should  return  at  the  expiration  of 
their  leave.  I  had  a  brother  on  the  western  side  who 
lost  his  staff  appointment  in  consequence  of  not 
returning  to  his  time  to  Bombay.  He  had  no  oppor- 
tunity of  doing  so,  and  being  thus  compelled  to  go 
round  by  a  circuitous  route,  he  was  too  late.  I  think 
the  alarm  was  taken,  as  officers  have  not  since  gone 
there,  but  those  who  did  go  derived  benefit  from  it, 
and  praised  the  climate  much. 

1820.  Therefore  before  any  plan  could  be  enter- 
tained for  using  Western  Australia  as  a  sanitarium 
for  Indian  troops,  it  would  be  necessary  to  establish 
a  regular  communication  which  does  not  exist  now  ? 
— -I  should  think  that  absolutely  necessary  ;  indeed 
a  communication  would  be  required  of  a  more  exten- 
sive character,  perhaps,  than  is  now  established  by 
the  mail  steamers  going  backwards  and  forwards. 
If  it  were  adopted  as  a  sanitarium,  probably  the  Go- 
vernment would  see  the  propriety  of  laying  on 
vessels  of  their  own  to  go  to  and  fro  between  Galle 
and  the  Swan  River,  or  wherever  the  sanitarium 
might  be  established.  The  steamers  now  only  call  in 
at  King  George's  Sound,  which  I  do  not  think  is  the 
fittest  place  for  a  sanitarium  to  be  established  at. 

1821.  Where  should  you  propose  that  it  should  be 
established,  if  anywhere  ? — I  think  that  the  Swan 
River  itself  would  be  the  most  favourable  part  ;  it  is 
situated  on  that  part  of  the  west  coast  where  Rotnest 
island  is  marked  ;  that  is  a  central  part  of  the  colony, 
and  supplies  would  be  procurable  there  in  abundance; 
that  is  the  place  to  which  all  who  have  visited  the 
colony  from  India  resorted. 

1822.  Can  you  give  the  Committee  any  general 
idea  of  the  extent  of  the  colony,  and  the  parts  of  it 
which  are  at  preseut  occupied  ? — The  occupied  part 
is  about  560  miles  north  and  south,  and  perhaps  250 
east  and  west,  in  round  numbers. 

1823.  There  are  great  heats  in  summer,  are  there 
not,  or  is  the  climate  equable  throughout  the  year  ? — 
The  heat  in  summer  does  not  approach  generally  100°; 
sometimes,  however,  when  bush  fires  and  land  winds 
prevail,  and  the  sea  breeze  does  not  set  in  at  its 
usual  time,  the  land  winds  will  blow  over  a  large 
extent  of  country  that  is  on  fire ;  then  the  air  is  heated 
so  much  that  for  six  or  eight  days  in  the  course  of  a 
year  the  thermometer  will  range  very  nearly  to,  and 
sometimes  above,  100°,  but  in  the  summer  I  should 
say  the  greatest  heat  under  ordinary  circumstances 
would  not  be  more  than  about  92°  or  94°. 

1824.  (Dr.  Farr.)  Is  that  the  temperature  of  the 
air  in  the  shade  ? — Yes  ;  but  that  is  the  extreme  ; 
that  is  not  the  general  heat  throughout  the  day. 

1825.  Have  you  any  returns  of  the  temperature  ? 
■ — I  have  with  me  a  return  of  the  temperature  for 
fifteen  consecutive  months;  it  was  published  in  a  book 
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entitled  "Western  Australia,  by  N.  Ogle,  1839," 
and  might  be  perhaps  of  some  use  to  the  Committee 
{/landing  in  the  same.)  That  return  shows  that  the 
temperature  never  reached  100°  in  that  year. 

1 826.  At  what  station  was  this  register  kept  ? — 
In  the  Survey  Office  at  Perth. 

1827.  {Chairman.)  The  lowest  temperature  reached 
appears  to  have  been  45°  ? — Yes. 

1828.  And  the  highest  97°  ?— Yes  ;  but  we  have 
frosts  there  occasionally,  and  it  is  below  the  freezing 
point  at  times.  That  seems  to  have  been  a  very  mild 
winter. 

1829.  {Dr.  Farr.)  Was  this  register  taken  from  a 
maximum  and  minimum  thermometer  ? — Yes  ;  a  self- 
registering  one.  It  registered  the  maximum  and 
minimum. 

1830.  From  this  it  would  appear  that  the  lowest 
temperature  was  45°  in  June  ? — Yes ;  the  lowest  in 
that  year. 

1831.  Do  you  think  that  the  instrument  can  be 
depended  upon  ? — Y"es  ;  we  had  three  or  four  instru- 
ments, and  we  took  the  most  approved. 

1832.  Is  this  an  average  year  ? — No  ;  I  do  not 
think  it  is  ;  the  temperature  here  given  is  above  the 
average  in  winter,  and  below  the  average  in  summer. 

1833.  Higher  than  any  temperature  marked  here  ? 
— Yes  ;  that  extreme  shows  96°,  and  sometimes, 
under  extraordinary  circumstances,  the  thermometer 
has  ranged  up  to  or  above  1 00°. 

1834.  {Chairman.)  In  the  hot  weather  the  sea 
breezes  generally  prevail,  do  they  not  ? — Yes ;  during 
the  summer  the  sea  breezes  are  very  regular  ;  they 
set  in  in  the  forenoon,  and  the  temperature  decreases 
soon  after  noon.  The  sea  breeze  will  last  some- 
times till  9  o'clock  at  night,  then  it  dies  aAvay,  and 
is  succeeded  by  a  cool  pleasant  land  wind  ;  but  what- 
ever the  clay  may  be,  the  night  is  always  redeeming, 
for  it  is  cool,  and  pleasant,  and  people  may  always 
enjoy  their  sleep. 

1835.  {Dr.  Farr.)  At  what  distance  is  the  range 
of  mountains  from  Perth  ? — From  10  to  20  miles 
from  the  coast  generally  ;  from  Perth  it  would  be 
about  15  miles. 

1836.  What  is  their  elevation  ?— From  1,500  to 
2,000  feet. 

1837.  The  temperature  of  those  hills  would  of 
course  be  much  lower  than  the  temperature  given  by 
your  register  ? — Very  much  lower. 

1838.  Have  you  had  any  register  of  the  tempera- 
ture on  the  high  grounds  ? — I  do  not  think  that  there 
has  been  any  register  kept  there. 

1839.  {Col.  Durand.)  Have  you  had  any  survey 
stations  established  on  the  high  land  ? — No  ;  we 
have  not  had  a  trigonometrical  survey  of  the  country 
made  yet,  and  the  nature  of  the  country  on  those 
hills  is  not  of  the  best  description,  so  as  to  induce 
settlers  to  take  up  lands  there  to  any  great  extent  ; 
they  have  availed  themselves  of  the  best  spots  first, 
and  when  all  those  are  gone,  they  must  put  up  with 
the  secondary  ones,  and  then  stations  will  be  esta- 
blished for  surveying  them. 

1840.  {Dr.  Farr.)  Higher  up  the  river  there  is  a 
good  deal  of  land,  is  there  not  ? — Yes. 

1841.  In  the  immediate  vicinity  of  those  hills  ? — 
Yes,  on  their  east  side,  and  among  their  slopes. 
About  60  miles  inland  from  the  coast  the  country 
becomes  lower,  and  falls  towards  the  interior,  to 
the  bed  of  the  Avon  river,  which  is  an  upper  branch 
of  the  river  Swan.  Along  the  Avon  river,  and  to 
the  east  of  it,  there  is  a  large  extent  of  occupied 
country. 

1842.  {Chairman.)  There  is  less  inconvenience 
felt,  I  believe,  from  drought  in  Western  Australia 
than  in  any  other  part  of  the  Australian  continent  ? 
— Far  less  ;  we  have  a  western  and  a  southern  aspect, 
and  a  very  large  share  of  sea  winds  that  bring 
moisture  ;  we  have  also  a  more  equable  temperature 
by  far. 

1843.  With  regard  to  the  cost  of  maintaining  troops, 
and  the  ordinary  price  of  provisions,  and  articles  of 
consumption,  would  they  be  high  or  low  relatively  to 


other  countries  ? — From  recent  accounts  that  I  have  J.  8.  Roe,  Esq, 
heard  since  I  came  home,  I  understand  that  the  cost  ~ 
now  of  keeping  a  man  is  considered  to  be  about  22/.;  16    arc   1S  * 
that  he  may  be  found  with  the  necessaries  of  life  for 
that  ;  the  cost  of  maintaining  a  convict  there  is  said 
to  be  22/.,  and  in  England  it  is  28/.,  I  have  heard, 
but  I  cannot  speak  upon  that  with  any  authority. 
Provisions  are  getting  much  more  abundantly  pro- 
duced, and  in  consequence  they  will  be  cheaper.  The 
produce  of  the  last  harvest  was  considered  more  than 
sufficient  for  the  consumption  of  the  people  in  the 
colony,  as  I  find  by  the  official  returns. 

1844.  Labour,  I  presume,  would  be  very  costly, 
except  convict  labour  ? — It  is  costly.  The  colonists 
were  in  hopes,  vdien  they  petitioned  the  home  autho- 
rities to  have  the  colony  converted  into  a  penal  settle- 
ment, that  they  would  have  a  large  amount  of  cheap 
labour.  They  have  had  a  large  amount  of  labour, 
but  it  is  no  cheaper  than  it  was  before,  for  now  a 
labourer  receives  4s.  or  5s.  a  day,  which  is  a  large 
sum. 

1845.  Therefore,  comparatively,  the  cost  of  making 
a  road  or  building  a  barrack  in  Western  Australia,  as 
compared  with  what  it  would  be  in  India,  would  be 
very  great  indeed  ? — It  would  be,  but  not  by  means 
of  convict  labour  ;  when  I  speak  of  convict  labour  I 
do  not  mean  the  ticket-of-leave  labour  ;  that  is  avail- 
able for  the  settlers  to  hire.  The  Government  have 
convicts  not  on  ticket-of-leave,  who  are  put  on  the 
public  works,  and  those  are  the  men  who  make  the 
roads.  They  must  be,  and  they  are,  employed  in 
some  way  or  other  ;  but  whether  employed  or  not, 
they  must  be  fed  ;  and  cost  the  Government  nothing 
more  by  being  employed  on  the  roads  or  public 
buildings. 

1846.  I  presume  that  they  are  employed  on  public 
roads  which  are  useful  to  the  colony,  and  that  if 
they  were  taken  off  from  those  works,  for  instance, 
to  build  barracks,  to  that  extent  the  colony  would 
lose  ? — They  have  up  to  the  present  time  been  almost 
invariably  employed  upon  Imperial  works;  there  have 
been  a  few  detached  parties  scattered  about  repairing 
the  roads,  and  doing  what  may  be  necessary  to  keep 
them  in  passable  order ;  but  as  to  public  buildings, 
they  have  erected  next  to  nothing  for  the  colony, 
having  been  employed  principally  in  erecting  their 
own  prisons,  and  buildings  connected  with  their 
own  residence  and  the  residences  of  their  officers, 
guard-rooms,  pensioners'  barracks,  engineers'  bar- 
racks, and  officers'  quarters.  But  there  are  very  few 
buildings  which  have  been  erected  there  for  the 
colony  ;  they  are  all  for  Imperial  purposes,  and  there- 
fore this  would  only  be  a  continuation  of  the  same 
kind  of  work.  The  colonists  have  petitioned  to  have 
transportation  carried  on  to  a  larger  extent,  in  order 
that  now  the  Imperial  buildings  are  finished,  and  the 
colonists  have  incurred  all  the  odium  of  having 
their  colony  converted  into  a  penal  settlement,  they 
might  derive  some  benefit  from  the  labour  of  the 
persons  sent  out.  No  doubt,  if  it  were  required  to 
carry  on  any  additional  buildings  for  a  sanitarium, 
there  would  be  a  sufficient  number  of  men  disposable 
to  carry  them  out,  and  the  colonists  would  not  object 
to  the  convicts  being  so  employed. 

1847.  It  would  be  possible  to  send  out  a  much 
larger  number  of  convicts  ;  but  there  has  been  an 
apprehension  that  there  might  be  an  overdoing  in 
the  matter,  causing  a  prejudice  in  the  minds  of  the 
colonists  against  their  reception  ? — There  is  no  fear 
of  that  at  the  present  time  ;  they  have  room  now, 
and  could  accommodate  a  couple  of  thousand  con- 
victs well.  I  do  not  think  that  there  are  400  convicts 
in  the  colony,  on  the  hands  of  the  Government  at  the 
present  time. 

1848.  You  said  that  the  danger  of  drought  was  less 
felt  there  than  in  any  part  of  Australia.  Plow  is  the 
colony  generally  speaking  with  regard  to  the  water 
supply  ;  or  would  there  be  any  difficulty  in  finding  a 
site  for  a  sanitarium,  where  the  water  supply  would 
be  ample  ? — I  apprehend  there  would  be  no  difficulty 
whatever.    There  is  an  abundant  supply  of  water 
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ictvt  r,„„  been  experienced  has  been  in  finding  water  oecasion- 
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t    ally  on  the    interior  runs  tor  stock,   the  interior 

country  being  drier  than  the  coast  line ;  but  these 

difficulties  are  very  fast  disappearing  ;  and  it  is  found 

that  as  the  vegetation  and  trees  are  cleared  away, 

the  water  which  those  trees  formerly  absorbed  by 

their  roots,  has  broken  out  in  places  where  springs  were 

not  known  before,  so  that  by  clearing  the  land  you 

get  an  available  supply  of  water  ;  there  are  many 

more  springs  known  on  places  that  have  been  taken 

up  by  settlers  than  were  known  to  exist  when  they 

took  up  their  locations.    As  cultivation  and  clearing 

have  extended,  the  water  has  burst  out. 

1849.  Or  it  has  been  discovered  ? — It  has  actually 
burst  out  ;  there  is  no  question  about  it.  Water 
has  appeared  at  the  surface  where  it  was  not  known 
before  ;  where  water  was  known,  in  fact,  not  to  exist 
before,  it  has  burst  out  in  springs  on  the  surface,  or 
by  drainage. 

1850.  (Chairman.)  What  building  materials  are 
there  in  the  colony  ;  is  there  any  good  stone  ? — They 
make  bricks  in  the  colony  to  a  large  extent.  There 
is  an  abundance  of  stone  and  good  lime. 

1851.  (Sir  P.  Cautley.)  Is  there  a  good  supply  of 
timber  in  the  colony  ? — Yes,  timber  of  the  first  quality 
which  is  impervious  to  the  dry  rot,  or  the  white  ant, 
or  the  sea  worm,  or  anything  destructive.  I  think, 
without  exaggeration,  it  is  the  finest  timber  in  the 
world  ;  it  is  what  is  called  the  "jarrah,"  and  re- 
sembles mahogany. 

1852.  The  jarrah  timber  has  been  sent  down  for 
sleepers  to  Bombay  ? — Yes,  it  has  been  employed  as 
railway  sleepers,  and  is  now  in  great  request.  There 
are  orders  now  for  the  timber  to  a  larger  amount  than 
the  colonists  feel  at  present  able  to  comply  with. 
Labour  is  rather  scarce  at  the  present  time  in  conse- 
quence of  the  convict  supplies  not  having  been  kept 
up,  and  the  colonists  are  a  little  put  to  it  to  find 
labour  ;  but  the  timber  is  unexceptionably  good. 

1853.  (Chairman.)  Is  there  ever  any  difficulty  in 
obtaining  access  to  the  anchorages  at  any  time  of  the 
year  ? — None  whatever  ;  the  access  is  always  open 
and  clear  round  the  island  of  Rotnest,  which  lies  in 
front  of  the  mouth  of  the  Swan  River.  Gage  road, 
immediately  off  the  river's  mouth,  is  the  general 
resort  of  ships  that  frequent  the  place.  In  winter 
they  prefer  going  through  that  anchorage,  and  into 
another  called  Owen  anchorage,  which  is  still  more 
protected  than  the  Gage  roads.  The  latter  is  open  to 
the  north-west,  but  the  holding  ground  is  good  ;  and 
if  it  were  intended  to  use  it  in  the  way  now  under 
consideration,  it  would  be  advisable  perhaps  to  lay 
down  moorings  for  the  use  of  ships  resorting  thither 
for  this  particular  purpose. 

1854.  There  is  no  difficulty  in  vessels  of  any  size 
coming  in  ? — None  whatever  ;  there  are  pilots,  and 
ships  are  always  boarded  before  they  get  into  any 
difficulty. 

1855.  (Col.  Durand.)  Are  there  any  troops  there? 
— Besides  some  Royal  Engineers  who  superintend 
the  public  works,  there  is  only  one  company  of  the 
line  stationed  there,  which  company,  it  has  occurred 
to  me,  might  be  dispensed  with  if  a  sanitarium  were 
established  there  ;  for  their  place  might  be  supplied 
by  the  convalescents,  who  could  do  the  duty  and 
take  the  place  of  those  troops,  and  thereby  effect  a 
considerable  saving  to  the  country. 

1856.  Are  there  any  desertions  or  any  inducements 
to  men  in  the  colony  to  desert  ? — I  do  not  call  to 
mind  any  desertions  that  have  taken  place  ;  it  is  of 
no  use  for  a  man  to  desert,  for,  unless  he  can  find  his 
way  on  board  a  whaler  going  away,  he  is  sure  to  be  ap- 
prehended. Every  convict  who  attempts  to  get  away 
into  the  bush  is  speedily  discovered,  the  natives  have 
such  a  facility  for  tracking  them. 

1857.  They  have  no  opportunity  of  getting  to  the 
other  coast  ? — No  ;  there  is  no  communication  to  the 
other  colonies  except  by  sea. 

1858.  (  Chairman.)  The  colony  is  entirely  detached, 
is  it  not,  and  there  is  a  great  extent  of  unoccupied 


land  between  ? — Yes  ;  it  is  quite  isolated  by  tracts  of 
country  which  have  not  yet  been  explored,  but  which, 
there  is  reason  to  believe,  are  of  an  impassable 
character. 

1859.  (Col.  Greathed.)  Is  there  any  time  at  which 
it  is  unsafe  to  go  out  in  the  sun  in  the  colony  ? — You 
may  go  out  in  the  sun  with  greater  impunity  in  that 
country  than  in  any  other,  but  for  the  sake  of  comfort 
umbrellas  are  sometimes  used. 

1860.  It  is  not  dangerous  to  go  out  ? — No. 

1861.  The  heat  would  not  stop  men  in  their  work  ? 
— No  ;  I  have  made  explorations  there  in  the  very 
height  of  summer. 

1862.  (Chairman.)  Are  there  many  days  in  the 
year,  and  if  so,  can  you  state  how  many,  on  which  a 
man  could  not  labour  in  the  open  air,  or  play  at  any 
game  requiring  strong  exercise,  or  go  through  much 
fatigue  ? — There  are  about  10  or  12  days  in  the  course 
of  the  summer  during  part  of  which  a  man  would 
not  work  in  the  sun  if  he  could  avoid  it ;  but  the 
settlers  have  the  labourers  called  in  at  such  times  in 
order  to  escape  any  serious  effect  that  might  other- 
wise be  produced  ;  but  it  is  not  because  they  could 
not  work  in  the  sun,  for  they  do  so  constantly,  and 
with  impunity. 

1863.  (Col.  Durand.)  Have  you  known  cases  of 
coups-de-soleil  there,  and  are  they  at  all  frequent  ? 
— I  think  I  have  heard  of  two  or  three,  but  none 
have  come  under  my  own  observation  ;  I  have  heard 
of  them. 

1864.  (Chairman.)  Can  you  tell  us  generally  what 
are  the  prevailing  diseases  in  that  country? — It  would, 
perhaps,  inform  you  better  if  I  were  to  hand  in  the 
Registrar  General's  return  up  to  the  end  of  1859,  as 
that  will  give  the  Committee  much  more  authentic 
information  than  I  can.  He  gives  a  very  satisfactory 
synopsis  of  the  whole  of  the  diseases,  the  number  of 
deaths,  their  proportions  to  the  population,  and  so  on 
(the  same  was  handed  in).  That  is  the  only  one 
that  I  have  seen  ;  it  was  sent  to  me  from  the  colony 
and  is  the  Official  Return  made  up  to  the  end  of  the 
year  1859. 

1865.  (Dr.  Farr.)  The  climate  of  the  colony  is  not 
a  tropical  climate  ? — No. 

1866.  It  corresponds,  does  it  not,  more  nearly  with 
the  climate  of  the  north  coast  of  Africa  ? — The  occu- 
pied part  of  the  colony  is  between  about  27  degrees 
and  35  degrees. 

1867.  Is  there  much  rain  in  the  colony  ? — In  win- 
ter we  have  an  abundance  of  rain,  but  not  tropical 
rains. 

1868.  Is  the  rain-fall  given  in  any  of  the  tables  ? 
—No. 

1869.  There  is  no  register  of  the  amount  of  rain 
that  falls  in  the  year  ? — No  ;  it  has  been  kept  in  the 
colony,  and  there  may  be  such  an  account  deposited 
at  the  Colonial  Office. 

1870.  Are  there  rainy  seasons  in  the  colony,  or  is 
the  rain  distributed  over  the  whole  of  the  year  ? — We 
have  rain  in  summer  showers  occasionally,  but  dews 
supply  the  place  of  rain  during  the  summer.  In 
the  winter  time,  which  corresponds  with  the  summer 
season  in  this  country,  the  rain  falls  and  commences 
towards  the  end  of  June,  but  sometimes  June  is  dry. 
If  June  is  a  dry  month,  we  have  rain  in  May,  July, 
and  August,  clearing  up  towards  the  end  of  August, 
and  then  merging  into  showers. 

1871.  Is  the  rain  almost  uninterrupted  during  that 
season  ? — No  ;  rainy  weather  will  be  ushered  in  by 
a  gale  of  wind  from  seaward,  which  will  usually 
last  three  to  five  days,  and  be  succeeded  by  eight  or 
ten  days  of  most  delightful  weather;  similar  westerly 
gales  will  then  follow  at  intervals,  bringing  abundant 
moisture  from  the  sea,  and  filling  all  the  pools  and 
rivers.  Refreshing  rains  are  also  experienced  in  the 
month  of  March. 

1872.  (Col.  Durand.)  Do  you  consider  that  you 
come  within  the  scope  of  the  regular  south-westerly 
monsoon  ? — No,  we  do  not  ;  we  have  the  south-east 
trade  wind,  which  always  blows  on  some  part  of 
our  coast.     As  the  summer  advances  the  southern 
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limits  of  the  trade  wind  advance  also  further  to  the 
south,  until  towards  the  middle  of  the  summer  it 
extends  as  far  as  our  south  coast,  for  a  few  days, 
including  King  George's  Sound,  and  sometimes  blows 
a  gale.  As  the  summer  takes  off,  the  trade  wind 
has  its  southern  limit  further  and  further  north,  until 
it  is  forced  within  the  tropic  of  Capricorn  hy  the 
prevailing  westerly  winds  of  the  winter  ;  after  which 
it  again  returns  to  the  south. 

1873.  (Dr.  Farr.)  Do  you  think  that  any,  and 
what  part  of  the  year,  would  be  more  suitable  for  in- 
valids ? — I  should  say  that  the  winter  would  be  more 
invigorating  and  refreshing,  the  summer  heat  being 
to  be  avoided  if  possible,  although  in  some  seasons 
the  heat  is  by  no  means  oppressive. 

1874.  As  being  oppressive  to  Europeans,  if  exposed 
to  the  heat  of  the  sun  ? — Yes  ;  those  extreme  heats 
when  they  do  occur  are,  of  course,  oppressive,  and 
are  not  courted  by  any  one  ;  but  they  last  a  very 
short  time. 

1875.  Do  the  people  remain  indoors  during  the 
whole  of  the  day  ? — As  much  as  circumstances  will 
permit,  during  the  oppressive  part  of  it,  when  the 
bush  fires  are  extensive,  and  there  is  no  sea  breeze. 

1876.  Under  shelter  of  some  kind  or  other  ? — 
Yes. 

1877.  Do  you  believe  that  the  system  of  registra- 
tion in  Australia  is  completely  perfect,  and  that  all 
the  deaths,  for  example,  are  registered? — I  have  every 
reason  to  think  that  that  Avhich  I  have  handed  in  is 
as  correct  a  return  as  could  be  procured  in  the  coun- 
try— of  course  a  few  may  have  escaped  the  register. 

1878.  How  do  they  obtain  a  return  of  the  deaths  ? 
— Branches  of  the  registry  office  are  scattered  over 
the  country,  under  sub-registrars,  who  are  compelled 
by  law  to  keep  a  register  of  all  deaths,  marriages,  or 
births,  and  to  report  the  same  periodically  to  the 
head  registrar.  It  is  made  a  penal  offence  in  the 
colony  if  parties  interested  in  making  such  returns 
do  not  make  them. 

1879.  Where  are  the  people  buried,  in  churchyards? 
— There  are  cemeteries  appointed  to  every  district, 
and  no  clergyman  is  warranted  in  interring  a  body, 
except  under  the  registrar's  certificate,  or  in  the 
appointed  cemetery  of  a  town. 

1880.  Do, you  think  that  under  that  system  very  few 
deaths  escape  registration  ? — Very  few,  if  any  ;  and 
I  think  that  that  must  be  a  very  close  return  indeed, 
which  I  have  now  handed  in.  Perhaps  a  small  per- 
centage might  be  allowed,  for  some  people,  as  we  all 
know,  will  not  make  returns  ;  they  think  that  the 
Government  have  some  object  in  it,  and  they  will  not 
make  returns. 

1881.  (Col.  Durand.)  They  dislike  the  trouble 
perhaps  ? — Yes. 

1882.  (Dr.  Farr.)  The  population  consists  chiefly 
of  adults,  does  it  not?  There  are  very  few  old  people 
and  very  few  children  ? — There  is  a  large  number  of 
children. 

1883.  But  I  mean  in  comparison  with  the  popula- 
tion of  England  ? — Yes,  the  women  are  very  few 
in  number  as  compared  with  the  male  population. 
2,871  adult  women  to  7,112  adult  males. 

1884.  Consequently  the  number  of  children  is  below 
the  average  ? — Yes,  as  compared  with  the  total  popu- 
lation ;  and  that  has  been  aggravated  since  the  place 
has  been  made  a  penal  settlement,  for  all  the  convicts 
who  are  sent  there  are  men,  and  of  course  the  pro- 
portion of  children  would  be  comparatively  small. 
They  number  4,855  below  the  age  of  15,  at  the  end 
of  1859. 

1885.  (Chairman.)  What  is  nearly  the  amount  of 
the  population  at  the  present  time  ? — It  is  very  nearly 
15,000,  but  I  will  hand  in  a  paper  which  I  have  made 
up  from  the  Registrar  General's  official  returns, 
showing  what  the  per-centage  of  deaths  has  been 
every  year  for  the  12  years  up  to  the  end  of  1859. 

1 886.  In  this  paper  which  you  have  hauded  in,  I 
observe  that  out  of  209  deaths  in  1859,  101,  or  nearly 
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age,  and  the  number  who  had  died  at  the  age  of  60   

and  upwards  is  only  9  ?— Yes,  9  out  of  242.  16  March  1861, 

1887.  It  would  therefore  appear  from  these  official 
figures  that  there  is  a  very  large  comparative  infantile 
mortality,  and  a  very  small  number  of  persons  who 
have  reached  the  age  of  60  years  and  upwards  ? — 
That  is  quite  true. 

1888.  (Dr.  Gibson.)  Is  the  small  number  of  deaths 
at  the  age  of  60  in  consequence  of  the  greater  ages 
which  the  people  have  attained  ? — I  do  not  know 
that  there  are  any  very  great  number  of  old  people 
in  the  colony.  It  has  been  established  31  years  only, 
and  the  oldest  people  would  probably  be  those  who 
went  out  in  the  first  instance  ;  there  were  233  above 
the  age  of  60  at  the  end  of  1859. 

1889.  (Dr.  Farr.)  The  mortality  appears  to  be 
low  in  Western  Australia,  and  not  to  exceed  one  per 
cent.? — The  average  has  been  below  one  per  cent, 
for  the  last  12  years. 

1890.  That  is  very  remarkable  ? — It  is  very  low, 
and  it  has  sometimes  amounted  to  only  the  half  of 
one  per  cent. 

1891.  It  is  so  low  that  one  can  scarcely  believe  it  to 
be  correct  ? — Were  it  not  that  it  comes  from  the 
Official  returns.  I  have  here  the  Official  return  itself 
for  the  years  1848  to  1854.  and  that,  return  which  you 
hold  in  your  hand  gives  the  average  since  that  time 
to  the  end  of  1859. 

1892.  The  mortality  appears  to  be  so  great  among 
young  children? — Yes,  it  seems  to  be  greater  among 
them  than  amongst  the  adults. 

1893.  Bowel  complaints  seem  to  prevail  ;  I  suppose 
that  the  drainage  of  the  town  and  so  on  is  imperfect  ? 
— The  drainage  of  Perth,  the  head-quarters,  has  been 
very  much  improved  within  the  last  few  years. 

1894.  Upon  what  plan  is  the  drainage  carried  out  ? 
— By  trunks  and  culverts  to  carry  off  the  water.  There 
Avere  some  lakes  at  the  back  of  the  town  which  con- 
tributed considerably  towards  supplying  it  with  well 
water,  but  they  are  now  for  the  most  part  drained  in 
this  way,  and  have  been  converted  into  rich  gardens. 

1895.  Do  you  mean  the  Melville  water  ? — No,  that 
is  salt  during  summer;  but  there  were  some  lakes  at 
the  back  of  the  town,  about  three  to  twenty  times 
the  size  of  the  ground  on  which  this  house  stands,  and 
these  are  now  drained  into  Melville  water  ;  the  rain 
water  percolates  through  the  sand,  and  furnishes  to  the 
inhabitants  an  abundant  supply  of  water  in  the  town. 
They  sink  wells  from  18  to  about  36  feet  deep,  and 
come  to  the  water. 

1896.  Is  the  water  at  Perth  good  water  ? — Very 
excellent  ;  it  is  the  best. 

1897.  And  it  is  obtained  from  wells  ? — Yes  ;  but 
there  are  some  small  running  streams  of  excellent 
water  also. 

1898.  I  suppose  there  are  cesspools  in  the  houses, 
or  are  there  drains  ? — There  is  no  system  of  sewer- 
age ;  there  are  cesspools  convenient  to  each  house, 
but  not  under  the  same  roof. 

1899.  Is  the  ground  favourable  for  draining  ?— 
There  are  facilities  for  it,  but  it  is  a  very  expensive 
undertaking,  and  would  cost  a  great  deal  of  money. 
Estimates  have  been  made,  and  the  subject  has  been 
agitated,  but  it  is  rather  beyond  the  means  of  the 
residents  to  accomplish  at  present,  and  no  attempts 
have  yet  been  made  to  drain. 

1900.  Which  place  do  you  think  it  would  be  ad- 
visable to  select  for  the  purpose  of  establishing  a 
sanitarium  for  troops  iu  that  colony  ? — I  think  that 
either  Perth  or  Fremantle  would  be  the  most  de- 
sirable. 

1901.  Not  on  the  high  ground  above  Perth  ?  — 
There  is  plenty  of  high  ground  near  Freeman  tie, 
which  is  exposed  to  the  sea  breezes,  and  that  I  think 
is  a  very  desirable  point  ;  the  low  hills  overlook  the 
sea  at  Fremantle  ;  it  is  the  seaport  of  the  place. 

1902.  You  think  that  there  are  sites  in  the  neigh- 
bourhood of  Fremantle  which  would  be  very  suitable 
for  a  sanitarium  ? — Yes,  I  think  so. 
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— troops  be  removed  about,   and   exercised  ?  —  Any 
16  March  1861.  amouut  0f  gr0Und  might  be  obtained  there  for  those 
purposes. 

1904.  Vegetables  and  other  necessaries  are,  I  sup- 
pose, procurable  ? — Yes  ;  what  the  immediate  neigh- 
bourhood could  not  furnish  might  be  brought  down 

,  the  river  in  boats  ;  and  contracts  might  readily  'be 

obtained  for  all  the  necessaries  of  life  for  any  number 
of  men. 

1905.  Is  the  water  supply  good  at  Fremantle  ? — 
Yes,  and  that  is  procured  from  wells  ;  but  the  Perth 
water  is  better  than  the  Fremantle  water.  The 
Fremantle  water,  being  amongst  limestone,  is  hard  ; 
it  partakes  in  some  measure  of  the  nature  of  the 
rocks  among  which  it  is  found,  and  is  hard.  In  wash- 
ing with  it,  it  will  not  lather  with  soap  so  readily  as 
other  water  will,  or  as  Perth  water  does.  The  Perth 
water  lathers  well,  and  you  wash  with  it  as  freely  as 
with  rain  water.  I  may  mention  that  the  convict 
establishment  is  at  Fremantle.  I  do  not  know  whether 
that  would  be  considered  as  any  objection  to  having 
a  sanitarium  at  the  same  place  ;  that  is  for  the  Com- 
mittee to  think  of.  I  mention  it  merely  that  you  may 
be  aware  of  the  fact.  It  may  also  be  known  to  you 
that  there  is  a  Committee  of  the  House  of  Commons 
now  sitting,  to  report  upon  transportation  generally, 
and  that  the  result  of  that  report  may  be  that  trans- 
portation to  Western  Australia  will  cease.  In  that 
case  if  the  convict  establishment  there  were  broken 
up,  there  would  be  a  very  extensive  mass  of  buildings 
at  the  disposal  of  the  Imperial  Government,  which, 
with  the  aid  of  convict  labour,  might  be  converted, 
and  so  save  many  thousand  pounds  in  erecting  build- 
ings specially  for  a  sanitarium.  The  site  was  chosen 
by  the  Comptroller-General,  in  the  first  instance,  for 
its  healthy  position,  overlooking  and  above  the  level 
of  the  town,  with  the  sea  breezes  passing  freely  to  it. 
The  buildings  now  there  will  be  comparatively  use- 
less if  transportation  to  the  colony  ceases,  but  by 
alterations  and  additions  with  convict  labour,  might 
without  much  expense  be  turned  into  an  excellent 
sanitarium. 

1906.  (Dr.  Gibson.)  Is  not  King  George's  Sound 
cooler  in  the  summer  than  Fremantle  ? — It  is  cooler, 
but  in  my  opinion  it  is  not  so  Avell  adapted.  I  do  not 
think  the  climate  so  good. 

1907.  For  what  reason  ? — There  always  appears  to 
be  dust  blowing  about  there  or  wet,  boisterous,  bleak 
weather.  There  is  very  much  dust  there  at  times, 
and  it  is  also  at  times  very  hot.  I  think  that  there 
are  as  great  extremes  of  heat  at  King  George's  Sound 
as  in  many  other  places. 

1908.  Are  not  the  winds  as  prevalent  in  King 
George's  Sound  ? — They  have  sea  breezes  in  summer, 
but  not  so  regularly  as  at  Fremantle. 

1909.  Are  not  the  hot  winds  less  prevalent  in  King 
George's  Sound  ? — In  the  summer  the  natives  burn 
the  country  very  extensively  throughout  the  colony, 
in  order  to  procure  their  customary  food,  and  the 
fires  range  over  many  miles  of  land  ;  the  winds 
passing  over  those  fires  become  in  consequence  much 
heated. 

1910.  But  not,  I  suppose,  to  affect  King  George's 
Sound  ? — Yes,  and  the  whole  of  the  coast  more  or 
less.  King  George's  Sound  is  cool  at  times  ;  when 
the  sea  breeze  does  blow  in  there,  uninterrupted  by 
warm  land  winds,  the  temperature  then  is  cool  and 
pleasant ;  but  King  George's  Sound  is  not  so  con- 
veniently situated  with  reference  to  India.  On  refer- 
ring to  the  map,  you  will  observe  that  there  is  a  large 
extent  of  the  south  coast  to  get  over,  before  a  ship 
can  reach  the  sound  from  India  ;  the  weather  on  that 

'  coast  is  usually  boisterous,  except  in  the  summer 
time  ;  and  the  postal  steamers  between  Ceylon  and 
Melbourne  find  the  south  coast  of  Australia  the  most 
boisterous  and  difficult  part  of  their  voyage  to  make. 
Now  from  India  to  the  Swan  River  there  is  no  part 

The  witnes 


of  that  south  coast  to  pass  ;  and  it  may  be  considered 
a  fine  weather  voyage  the  whole  way,  to  and  fro. 

1911.  Are  there  not  return  steamers  from  Swan 
River  to  Ceylon? — The  postal  steamers  return  monthly 
from  King  George's  Sound. 

1912.  Back  each  way  ? — Yes,  they  touch  at  King 
George's  Sound  for  the  benefit  of  coaling,  and  there 
are  facilities  for  entering  the  port.  There  are  light- 
houses, and  all  the  necessary  conveniences  ;  but  the 
neighbourhood  of  King '  George's  Sound  does  not 
afford  supplies  that  the  other  parts  of  the  colony  do 
near  Swan  River.  I  do  not  think  that  the  soil 
possesses  the  requisite  capability  about  King  George's 
Sound,  and  there  is  not  much  produced  there. 

1913.  (Sir  R.  Martin.)  You  mean  that  it  does  not 
possess  capabilities  for  colonization  ? — Yes,  it  is  a 
more  hilly  country,  and  not  so  good  a  soil,  while  sup- 
plies are  abundant  at  the  Swan  River. 

1914.  Your  favourable  estimate  of  the  climate  ap- 
plies generally  to  the  coast  line,  excepting  King 
George's  Sound  ? — When  I  speak  of  the  climate  of 
Swan  River,  I  include  all  the  colony  thereabout,  and 
all  the  interior  for  50  miles  inland.  It  is  warmer, 
of  course  in  the  summer,  the  further  you  remove  from 
the  sea  coast  ;  for  when  the  sea  breeze  reaches  inland 
40  or  50  miles,  it  becomes  somewhat  heated  ;  at  70  or 
80  miles  it  becomes  warm,  and  the  elevated  lands  in- 
tercept it  altogether  at  times,  when  the  sea  breeze  is 
not  strong. 

1915.  What  is  the  physical  character  of  the  chil- 
dren who  are  born  and  bred  in  the  colony  ? — They 
are  not  so  stout  as  children  reared  in  England  ;  they 
grow  tall,  but  they  are  slighter,  although  they  are  fine 
figures  ;  there  are  very  fine  children  born  in  the 
colony. 

1916.  Arc  they  well  complexioned  ? — They  get 
very  much  bronzed  by  running  about  in  the  sun, 
and  when  they  get  older  they  become  sallow  in 
consequence. 

1917.  How  do  they  bear  removal  to  other  colonies, 
or  to  England  ? — They  bear  it  very  well,  I  think, 
generally.  Sometimes  young  families  when  removed 
to  England  have  felt  that  they  had  come  from  a 
warmer  climate.  It  is  something  like  transporting 
a  hothouse  plant  to  a  cold  region  ;  but  this  is  not  a 
peculiarity  confined  to  Western  Australia. 

1918.  Have  you  heard  that  such  people  become 
consumptive  here  in  such  a  proportion  as  to  attract 
attention  ? — Yes  ;  and  that  they  are  more  liable  to 
chest  complaints. 

1919.  (  Chairman.')  That  is  the  general  case,  is  it 
not,  throughout  Australia  ? — They  are  not  liable  to 
chest  complaints  there.  I  understood  the  question 
to  be  when  they  were  removed  into  a  colder  climate. 

1920.  (Dr.  Gibson.)  To  what  do  you  attribute  the 
large  mortality  among  the  children,  there  being  no 
epidemic  diseases,  such  as  measles,  scarlet  fever,  and 
other  diseases  to  which  children  are  liable  ? — I  should 
think  it  is  from  a  species  of  neglect  among  a  certain 
class  not  remarkable  for  temperate  habits,  and  from 
the  remoteness  of  many  of  the  settlers  from  medical 
advice. 

1921.  (Sir  R.  Martin.)  Are  the  mothers  of  the 
working  classes  careless  of  their  children  ? — I  think 
they  are  among  the  certain  class  referred  to,  and  that 
they  are  often  left  too  much  to  themselves  ;  they  do 
not  seem  to  attend  to  them  sufficiently,  and  many 
are  unable  to  do  so  from  having  to  work  hard  them- 
selves to  maintain  their  families. 

1922.  (Chairman.)  Have  you  any  further  remarks 
to  offer  ? — Considering  that  the  Commission  would  be 
desirous  of  having  all  the  information  that  could  be 
collected  in  so  short  a  time  relative  to  the  climate  of 
the  colony,  I  have  made  a  few  extracts  from  a  work 
on  Western  Australia,  published  in  1 839  by  Nathaniel 
Ogle,  and  from  other  published  documents,  which  I 
beg  to  hand  them  in. 

is  withdrew. 
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ADDENDA. 


No.  1. 


Memoranda  connected  with  Western  Australia. 

1.  Western  Australia  includes  all  that  portion  of  New 
Holland  situated  to  the  westward  of  129°  E.  longitude ; 
its  greatest  length  is  therefore  1,280  miles  N.  and  S.,  and 
800  miles  E.  and  W. 

2.  With  a  coast  of  2,000  miles  on  the  Indian  ocean,  and 
with  a  westerly  aspect,  from  which  the  prevailing  winds 
blow,  there  are  abundant  rains  during  the  tillage  season, 
and  the  farmer  is  relieved  from  that  anxiety  about  his  crops 
which  is  felt  in  other  parts  of  Australia  on  account  of 
drought.  There  is  also  abundance  of  edible  fish  on  the 
coasts  and  in  the  numerous  estuaries.  The  heat  of  summer 
is  moderated  by  alternate  land  and  sea  breezes. 

3.  All  sorts  of  vegetables  and  fruit  trees  nourish  luxuri- 
antly, especially  the  vine  ;  and  the  land  bears  good  crops  of 
grain  of  all  kinds,  particularly  on  the  low  alluvial  flats 
which  line  most  of  the  rivers. 

4.  The  Darling  and  the  Roe  ranges  of  hills,  rising  to 
the  height  of  1,500  to  2,000  feet  above  sea  level,  lie  parallel 
to  the  western  coast,  at  10  to  25  miles  from  it,  and  are 
dotted  with  numerous  thriving  farms  amongst  its  hills  and 
valleys.  These  ranges  are  20  to  50  miles  across,  and  on 
their  eastern  side  the  undulating  grassy  lands  are  situated, 
which  constitute  the  principal  sheep  and  cattle  runs. 

5.  The  number  of  sheep  in  the  colony  is  about  235,000, 
of  cattle  31,000,  pigs  11,000,  and  horses  8,400.  Consumed 
in  1859,  sheep  39,000,  cattle  6,300. 

6.  Quantity  of  land  under  lease  as  stock  runs,  5,250.000 

acres. 

Quantity  of  land  in  fee  simple,  1,600,000  acres. 
The  above  scattered  over  18  districts,  which  occupy  an 
area  of  560  miles  N.  and  S.,  and  200  miles  E.  and  W. 

7.  Extent  of  country  explored  is  800  miles  in  a  northerly 
direction  to  the  tropic  of  Capricorn,  and  250  miles  wide 
from  the  coast ;  and  500  miles  of  the  southern  part  of  the 
colony,  extending  100  miles  inland. 

8.  Land  in  cultivation,  36,430  acres. 

Yield  of  wheat  in  harvest  of  1859-60,  at  low  average 

of  only  12  bushels  per  acre,  163,320  bushels. 
Surplus  for  exportation,  2\),624  bushels,  equal  to  459 

tons  of  flour. 
Wine  made  in  1859,  20,833  gallons. 
Fruits  dried      „     18,952  lbs. 
All  productions  of  the  soil  greatly  on  the  increase,  as 
also  live  stock. 


9.  Population  at  end  of  1859.  14,837. 
Deaths  in  1859,  209,  or  P41  per  cent. 
Average  per-centage  "1 

of  deaths  to  popu-  >  in  12  years,  1848-59 
lation      -  -  J 


Maximum 
Minimum 


do. 
do. 


do. 
do. 


Total  deaths  in  1859,  209,  namely,- 
Under  3  years  of  age  - 

3  to  5  - 

5  to  20 
20  to  40 
40  to  60 
60  and  upwards 

Total  above  5  - 


Per  cent. 
091 

1-47 
0-55 


101 
0 
12 

56 
31 
9 


-  108 


During  the  last  30  years  the  deaths  of  colonial-born,  5  to 
30  years  old,  only  20,  namely, — 

From  disease  of  the  brain  -  -  3 

„  „  bowels  -  -  4 

Accident  8 

Hooping-cough'  -  -  -  1 

Decline  I 


Total  in  30  years 


20 


10.  Only  three  seasons.  Spring,  April  to  June  ;  winter, 
June  to  September;  summer,  September  to  April. 

11.  No  endemic  diseases.  An  epidemic  catarrh,  called 
"  influenza,"  twice  a  year,  i.e.,  at  the  changes  from  summer 
to  spring,  and  winter  to  summer.  It  is  mild,  but  very 
general  when  it  appears. 


12.  Arguments  in  favour  of  Western  Australia  as  a 
sanitarium  for  invalids  from  Her  Majesty's  forces  in  India. 

1st.  The  great  salubrity  of  its  climate,  healthiness  of  the 
colonists,  and  very  small  mortality  in  proportion  to 
the  population ;  the  latter  averaging  only  0-91  per 
cent,  during  12  years,  from  1848  to  1859  inclusive. 

2d.  Freedom  from  nearly  all  the  serious  diseases  which 
are  so  destructive  of  human  life  in  other  countries. 

3d.  Very  mild  form  in  which  those  diseases  appear. 

4th.  The  above  showing  conditions  of  climate,  &c,  very 
favourable  to  the  rapid  and  effectual  recovery  of  Indian 
invalids. 

5th.  Although  there  may  be  many  salubrious  parts  of 
India  to  which  invalids  might  be  beneficially  sent, 
there  is  reason  to  fear  their  cure  would  not  be  of  a 
permanent  nature. 

6th.  The  unrivalled  geographical  position  of  Swan  River, 
and  its  easy  access  in  a  few  days  from  Point  de  Galle 
or  Trincomalee  in  Ceylon,  where  invalids  might  be 
assembled  monthly  for  embarkation  ;  or, 

7th.  A  steamer  leaving  Galle  with  invalids  at  the  end 
of  February  (during  the  cold  season  of  India),  would 
reach  Swan  River  after  the  Australian  summer  had 
passed,  and  might  return  at  once  with  convalescents 
if  urgently  required ;  otherwise, 

bth.  Convalescents  removed  from  the  Swan  in  October 
or  November,  might  arrive  in  India  during  the  cold 
season  of  that  country. 

9th.  Supposing  some  thousand  of  invalid  troops  to  be 
sent  annually  from  India  to  England  or  elsewhere, 
and  their  places  to  be  supplied  by  an  equal  number, 
a  saving  to  the  country  of  several  hundred  thousand 
pounds  a  year  would  be  effected  by  having  a  sanitarium 
so  near  as  Swan  River. 

10th.  A  further  saving  might  be  effected  by  dispensing 
with  the  regular  troops  now  stationed  at  the  Swan, 
and  by  those  troops  thus  becoming  disposable  else- 
where. 

11th.  The  great  military  and  political  importance  of 
having  always  at  disposal  (at  so  healthy  and  convenient 
a  station  as  Swan  River)  a  large  body  of  regular  troops, 
available  at  once  for  service  in  any  part  of  the  eastern 
seas,  on  an  emergency,  seems  very  evident. 

12th.  The  capability  of  Western  Australia  to  furnish 
food  for  any  number  of  men  likely  to  be  congregated 
there,  is  beyond  doubt. 

13th.  The  present  convict  establishment  at  Fremantle, 
the  principal  seaport  town  of  Swan  River,  might, 
without  great  expense,  be  converted  and  enlarged  by 
convict  labour  into  an  excellent  sanitarium,  should 
transportation  to  Western  Australia  be  discontinued. 

14th.  If  a  pecuniary  value  could  be  attached  to  the  life 
of  every  soldier  in  India,  many  hundred  thousand 
pounds  would  be  annually  saved  to  the  country  by  a 
largely  decreased  mortality  amongst  troops,  worth  to 
it  at  least  100/.  each. 

15th.  If  two  or  more  auxiliary  screw  ships  of  1,000  tons 
or  less,  were  properly  and  permanently  fitted  out  for 
this  special  service,  it  would  not  only  contribute 
greatly  to  the  comfort  and  recovery  of  invalids  on  the 
voyage,  and  afford  them  the  salutary  advantages  of 
roomy  accommodation,  but  it  would  benefit  the  service 
by  inducing  many  officers  in  India  to  take  short  sick 
furlough  to  Swan  River,  instead  of  proceeding  on  a 
long  voyage  to  England. 

13.  Monthly  average  of  thermometer  in  Survey  Office, 
Perth,  West  Australia: — 


J.  S.  Roc,  Esq. 
16  March  1861. 


1842 


1843 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 


66  to  .97  Fahr. 
61 
66 
63 
55 
45 
5"4 
50 
54 
55 
55 
57 


95 
90 
90 
77 
76 
76 
71 
73 
73 
88 
96 


60  „  95 
67  .,  95 
66  „  96 
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,7.  S.  Roe,  Esq. 
16  March  1861. 


No.  2. 

WESTERN  AUSTRALIA. 


Return  of  the  Population  and  Deaths  Registered  in 
the  Colony  between  the  Years  1848  and  1859  inclusive, 
compiled  from  Official  Records. 


At 
end  of 
Year. 


1848 
1849 
1850 
1851 
1852 
1853 
*1S54 
tl855 
tl856 
tl857 
tl858 
*1859 


Population. 


Males. 


2,818 
2,685 
3,491 
4,062 
5.645 
5,727 
7,973 
8,5015 
8,946 
9,028 
9,930 
9,522 


females. 


1,804 
1,960 
2,395 
2,599 
3,066 
3,607 
4,071 
4,332 
4,445 
4.573 
4,846 
5,315 


Total. 


4,622 
4,645 
5,886 
6,661 
8,711 
9,334 
12,008 
12.S3S 
13,391 
13,601 
14,776 
14,837 


Deaths. 


Hales.  Females.  Total 


41 
19 
31 
25 
41 
46 
51 

75 
113 
101 

143 


27 
10 
23 
12 
24 
46 
19 

21 
51 

63 
66 


29 
54 
.  37 
65 
92 
70 
87 
96 
164 
164 
209 


0>  C3r-j 

o  o  3 

.'  Pi  &• 


1-47 
0-62 
0-91 
0-55 
0-74 
0-98 
0-58 
0-67 

0-  71 

1-  20 
I'll 
1-41 


Average  Per-centage  of  Deaths  to  Population  during  12  years  -  0-91 


*  Population  by  actual  Census, 
t  Approximate  Population. 

J.  S.  Roe, 
Surveyor-General  of  Western  Australia. 


Sailing  time. 
Days. 
31 
21 
12 
16 


No.  3. 

Extract  from  "  Colony  of  Western  Australia,"  by 
N.  Ogle,  1839. 

Pa.  18. 

"  This  colony  of  Western  Australia  is  in  a  position  highly 
advantageous,  whether  considered  in  relation  to  Europe  or 
to  Asia.  It  is  nearer  by  one  month's  voyage  to  the  former 
than  Sydney,  and  only  25  days  sail  from  Madras;  and 
when  steam  communication  has  been  established,  less  than 
half  that  time  will  be  necessary  to  convey  the  exhausted 
European  from  the  enervating  climate  of  Hindostan  to  the 
invigorating  and  healthful  air  of  Western  Australia ;  also 
those  productions  of  the  east  which  may  be  in  demand.  So 
healthful  a  clime  will  constitute  a  home  for  the  wives  and 
children  of  those  whose  avocations  require  their  attendance 
in  Hindostan,  and  who  will  become  profitable  consumers  in 
the  colony." 

Pa.  23. 

Distar  ce. 
Mi'es. 

From  Swan  River  to  Cape  of  Good  Hope  5,000 
Ceylon     -  -  3,100 

VanDiemen'sLand  2,200 
Sydney     -  -  2,600 

Pa.  26,  &c. 

"  By  the  unanimous  testimony  of  every  writer  and  every 
traveller,  the  climate  of  Western  Australia  is  equal,  if  not 
superior,  to  any  on  the  habitable  globe.  The  English  lan- 
guage has  been  taxed  to  the  utmost  for  epithets  of  admira- 
tion to  convey  the  opinions  of  various  writers.  The  medical 
reports  coincide  in  stating  that  the  diseases  incident  to 
childhood  seem  for  the  most  part  eradicated;  and  those  few 
which  remain  are  modified  so  as  to  give  no  cause  for  alarm. 
Dyspepsia,  and  other  affections  of  the  digestive  organs,  give 
way  to  the  genial  effects  of  the  climate.  Asthma,  bronchial 
affections,  tendency  to  consumption,  and  all  the  insidious 
pulmonary  diseases,  seem  to  vanish  as  by  an  enchanter's 
wand,  and  change  the  delicate  convalescent  into  the  robust 
and  healthful  creature.  No  woman,  at  the  date  of  Mr. 
Milligan's  valuable  report,  had  died  of  childbirth  in  the 
colony ;  and  the  general  health  of  women  is  improved  by  the 
dry  and  elastic  air.  All  rheumatic  affections  are  mitigated 
and  cured  ;  while  the  "  cold  and  melancholy  damp,"  which 
weighs  the  spirits  down  as  age  steals  on,  seems  to  have 
attained  no  footing  in  that  land  of  warmth  and  breezy  fresh- 
ness. Even  the  troops,  being  few  in  number,  were  harassed 
by  perpetual  duty,  and  brought,  by  the  fatigue  of  marching 
throughout  the  day  under  a  powerful  sun,  into  that  physical 
state  which  is  most  susceptible  of  disease ;  they  were  ex- 
posed to  the  rainy  season  and  the  influences  of  the  night  air, 
and  yet  none  were  invalided.  During  three  years  that  Her 
Majesty's  ship  "  Sulphur''  "was  employed  on  that  station, 
"  not  a  single  death,  and  very  few  important  cases  of  disease 
"  occurred  ;  notwithstanding  the  great  exposure  of  her  men, 
"  not  only  to  wet,  but  also  night  air,  in  consequence  of  her 
"  boats  having  been  a  great  deal  employed  at  a  distance 


"  from  the  anchorage.  When  exploring  the  country,  for 
"  several  days,  and  sometimes  weeks,  people  have  been  ex- 
"  posed  to  the  sun,  and,  fatigued  in  the  evening  after  a 
"  day's  excursion,  have  slept  in  the  open  air,  and  repeatedly 
"  in  wet  weather,  without  suffering  in  the  slightest  degree." 
"  The  men  who  bore  such  trials  had  been  fed  on  salt  pro- 
"  visions  for  three  years  and  10  months,  with  the  excep- 
"  tion  of  256  days.  A  life  of  this  description,  adds  Dr. 
"  J ohnston,  I  have  no  hesitation  in  asserting,  would  have 
"  been  productive  in  any  other  climate  of  the  most  serious 
"  disease."  The  three  hottest  months  in  the  year  are 
December,  January,  and  February,  when  the  medium  heat 
is  about  76°  of  Fahrenheit;  the  three  coldest  months,  June, 
July,  and  August,  have  an  average  temperature  of  58°. 
During  the  summer  months  the  regular  land  and  sea  breezes 
blow,  the  former  early  in  the  morning  from  east  and  north- 
east ;  the  latter  comes  in  about  noon  from  the  south  and 
south-west:  about  two  in  the  afternoon  the  thermometer 
begins  to  fall,  until  the  temperature  of  the  evening  is 
delightful,  and  of  the  mornings  fresh  and  invigorating.  The 
sky  in  summer  {i.e.  during  our  winter)  is  of  a  clear  and 
beautiful  azure ;  occasional  showers  fertilize  and  render 
fragrant  the  earth  :  the  dew  is  light ;  the  nights  are  tran- 
scendant  in  beauty.  As  autumn  approaches,  the  weather 
becomes  less  serene,  the  sky  is  occasionally  darkened  with 
clouds,  and  lightning  and  thunder,  with  heavy  showers, 
occur ;  these  rains  are  sudden  and  heavy,  with  intervals  of 
fair  weather  and  sunshine.  In  winter  it  rains  for  two  or 
three  days  together,  then  an  interval  of  eight  or  ten  days 
fine  weather  takes  place.  Hail  of  large  dimensions  some- 
times falls  with  the  rain ;  snow  has  been  seen  once ;  ice  is 
very  rare,  and  soon  melts  away.  In  winter  and  wet  weather 
a  fire  is  a  luxury  in  the  evening,  but  not  indispensable." 

Pa.  85. 

"Man  to  be  physically  contented,  needs  only  warmth, 
clothing,  and  sufficiency  of  food.  The  climate  is  perhaps 
the  healthiest  and  most  genial  on  the  earth  ;  no  bitter  frosts, 
chilling  winds,  perpetual  damps,  or  sudden  changes  of 
temperature,  subject  the  human  frame  to  disease.  The 
effect  on  the  mind  is  equally  great ;  the  spirits  are  cheerful 
and  light,  so  that  mere  existence  is  pleasurable  :  the  percep- 
tions become  more  acute  and  active ;  and  it  is  the  opinion  of 
that  accurate  observer,  Sir  James  Stirling,  that  the  mental 
powers  of  future  generations  will  be  materially  improved  ; 
but  that  all  excitement  and  stimuli  should  be  avoided,  as 
unnecessary  and  injurious.  The  changes  of  the  seasons  are 
gradual ;  and  never  is  the  heat  so  oppressive  as  to  create 
languor,  or  the  cold  so  great  as  to  create  discomfort.  The 
earth  is  fertile,  yielding  her  increase ;  the  seas  teem  with 
fish ;  and  by  industry  (labour  is,  by  the  Almighty  fiat,  the 
lot  of  man,)  every  one  can  provide  enough  for  himself  and 
family,  and  the  more  numerous  they  are  the  better  for  him. 
Such  being  the  case,  the  great  incentives  to  crime  and  vice 
are  removed  ;  simplicity  of  mind  and  thankfulness  of  heart 
must  follow  as  truly  as  effects  their  causes." 

Pa.  141. 

Extract  from  Report  of  a  Committee  of  the  Agri- 
cultural Society  of  Western  Australia,  in 
August  1838. 

"  The  salubrity  of  the  climate  of  Western  Australia  is 
abundantly  testified,  both  by  the  colonial  surgeon  and  the 
military  surgeon,  and  this  under  all  the  circumstances  of 
exposure  and  privation  to  which  many  are  necessarily  subject 
in  a  new  settlement.  The  only  ailments  mentioned  as  in 
any  degree  incidental  to  the  climate  are  a  slight  inflam- 
matory affection  of  the  eyelids,  especially  on  the  part  of 
those  who  sleep  exposed  to  the  night  air ;  and  a  slight 
attack  of  bowel  complaint  by  those  who  neglect  warm 
clothing  in  the  change  of  the  year,  or  who  are  addicted  to 
intemperance.  This  salubrity  is  attributed  to  the  peculiar 
dryness  of  the  atmosphere,  and  its  freedom  from  damp 
exhalations,  noxious  vapours,  or  unwholesome  fogs.  If 
this  state  of  things  were  generally  known,  and  the  low  per- 
centage of  deaths  were  duly  considered,  it  would  appear  but 
reasonable  that  they  should  operate  strongly  in  favour  of 
those  who  desire  to  effect  insurances  upon  their  lives,  either 
whilst  residing  in,  or  coming  out  to,  this  colony.  It  may 
be  very  important  to  state  that,  since  the  date  of  the  com- 
munications of  the  medical  gentlemen,  the  application  of 
vaccine  matter  has,  after  many  previous  failures,  been  at- 
tended with  complete  success ;  and  vaccination  may'  now  be 
considered  as  established  in  Western  Australia." 
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No.  4: 

Length  and  Duration  of  Voyages  between  India  and 
Australia,  and  inter  se. 


16  March  1861. 


From. 

To. 

Miles. 



Steam 
Voyage. 

V_/alCULLa 

Madras 

770 

Days. 
*j 

ULllO 

Pnint  rip  Onllp 

1  315 

7 

Bombay 

911 

5 

Point  de  Galle 

K.  Geo.  Sound 

3,3.30 

14 

Ditto 

Melbourne  - 

4,580 

19 

Ditto 

Sydney 

4,786 

23 

Sydney 

Melbourne 

590 

3 

Ditto 

K  Geo.  Sound 

1,970 

9 

Ditto 

Point  de  Galle 

4,786 

25 

Swan  River  - 

Madras 

j> 

Ditto 

Calcutta 

jj 

Sailing 
Voyage. 


Days. 


o  g 


23 
28 


No.  5. 
The  Sanitarium. 
To  the  Editor  of  the  Swan  River  News  Letter. 
Dear  Sir, — In   reference  to   the   proposition   for  a 
sanitarium  in  Western  Australia,  I  wrote  to  the  Times 
thereon  in  September  1858.    I  did  not  notice  that  the 
Times  gave  insertion  to  that  letter,  but  as  you  are  on  that 
subject,  it  may  perhaps  be  of  some  interest  to  you  to  hear 
what  I  then  wrote  thereon,  I  therefore  copy  my  letter. 

I  am,  &c. 
(Signed)       Thomas  Banister. 
5,  Child's  Place,  Temple  Bar, 
January  1860. 


Copy. 

"To  the  Editor  of  the  Times." 

"Sir, — May  I  be  permitted  to  say  a  few  words  in 
reference  to  the  formation  of  a  sanitarium  for  our  soldiers 
in  Tasmania  ?  I  should  not  trouble  you  if  it  were  not  for 
the  remark  in  your  article  that  'there  (viz.  in  Tasmania)  is 
the  hot  wind  blowing  from  the  north,  succeeded  suddenly 
by  a  violent  southerly  breeze,  a  trial  to  any  constitutions, 
but  a  very  severe  one  to  the  constitutions  of  invalids.' 
Now,  Sir,  the  south-west  angle  of  Australia,  Western 
Australia,  is  not  subject  to  hot  u-inds ;  it  is  very  easy  of 
access  from  India.  Experience  has  proved  the  climate  to 
be  most  salubrious  and  invigorating,  and  I  believe  inquiry 
will  satisfy  you  that  it  possesses  many  advantages  beyond 
those  enumerated  for  the  object,  and  which,  if  duly  weighed, 
the  locality  would  be  found  to  be  one  of  the  most  desirable 
quarters  which  could  be  fixed  upon.  The  shortness  of  the 
time  in  arriving  there,  freed  from  the  tedium  of  a  long 
voyage,  would  greatly  aid  in  restoring  to  convalescence 
those  needing  the  benefit  of  change. 

"  I  remain,  &c." 


No.  6. 

(From  the  Western  Australian  News  Letter  of  20th  Feb. 
1860.) 

"  We  have  been  favoured  by  Dr.  Rennie  with  the  follow- 
ing interesting  communication  on  the  subject  of  the 
sanitarium." 

Sir, — In  reply  to  your  letter  of  yesterday's  date,  request- 
ing me  to  furnish  you  with  some  remarks  for  publication 
respecting  the  capabilities  of  Western  Australia  as  a 
sanitarium  for  the  invalids  of  the  Indian  army,  I  have  to 
state  that  I  have  no  hesitation  in  doing  so  ;  a  residence  of 
upwards  of  six  years  in  the  colony,  during  which  I  had 
a  very  large  professional  charge,  consisting  of  soldiers, 
women,  children,  foreign  officers  and  convicts,  having 
afforded  me  extensive  opportunities  for  forming  definite 
conclusions  on  the  subject.  The  following  embrace  the 
chief  facts  upon  which  an  opinion  very  favourable  to 
the  formation  of  an  invalid  establishment  in  Western 
Australia  for  the  sick  of  the  Indian  army  has  been  based 
by  me  : — 


1.  Climate. — It  would  be  difficult  to  imagine  a  more  J.  S.  Roc,  Esq. 
delightful  temperature  and  climate  generally  than  that  of 
WTestern  Australia,  more  especially  the  winter,  which, 
though  invigorating,  is  never  very  cold.  The  summer  is  very 
warm,  but  the  average  heat  does  not  very  materially  exceed 
that  of  the  warmer  portion  of  the  winter  months  ;  and,  as 
a  general  rule,  it  is  free  from  any  depressing  effects,  readily 
admitting  of  active  occupation  and  ordinary  labour  being 
carried  on  in  the  sun  by  the  European  settlers,  military, 
emigrants,  and  convicts,  -without  detriment  to  health.  At 
Fremantle  the  temperature  of  the  winter  months,  extending 
from  May  to  October,  is  60°,  and  that  of  the  remainder  of 
the  year  about  73°,  which  figures  may  be  taken  as  giving  a 
fair  average  of  the  temperature  over  the  colony  generally, 
and  certainly  neither  of  them  in  excess,  being,  if  anything, 
rather  over  than  under  the  average  ranges  of  the  thermometer 
in  other  parts  of  Western  Australia.  The  climate  of  this 
portion  of  Australia  is  materially  modified  by  its  geographical 
position,  the  whole  of  the  inhabited  parts  of  the  colony 
being  within  the  influences  of  the  sea  breeze,  which,  as  a 
general  rule,  sets  in  every  afternoon,  and  is  distinctly 
perceptible  seventy  and  eighty  miles  inland. 

2.  Physical  Effects  of  the  Climate  on  European  Constitu- 
tions.— It  is  almost,  impossible,  by  any  description  I  can 
give,  to  do  justice  to  the  Western  Australian  atmosphere. 
To  be  appreciated,  it  must  be  experienced.  Many  a  time, 
on  leaving  my  house  in  the  morning,  have  I  been  struck 
with  the  wonderful  elasticity  of  body  and  mind  which  the 
cloudless  sky  and  refreshing  atmosphere  seemed  to  develop  ; 
and  often  has  the  thought  occurred  to  me,  "  What  a 
splendid  climate  for  a  sanitarium  ! "  My  impressions  in 
this  respect  are  by  no  means  singular,  and  1  believe  them 
to  be  those  of  residents  there  generally,  except  perhaps  a 
few  whose  vicious  habits  tend  to  counteract  the  blessings  of 
climate  they  enjoy ;  sensations  of  debility  arising  from 
sensuality  and  vice  being  by  them  attributed  to  their 
residence  in  a  temperature  warmer  than  England,  climate 
being  too  frequently  made  the  scapegoat  for  the  evil  effects 
of  gluttony,  narcotism,  and  intemperance.  I  hava  been 
frequently  assured,  by  old  settlers,  that  at  a  time  when  the 
affairs  of  the  colony  presented  the  gloomiest  aspect,  and 
everything  connected  with  it  was  calculated  to  depress 
them,  still  that  their  minds  seemed  to  refuse  to  yield  to 
the  pressure  from  without ;  and  their  spirits  kept  up  in  a 
manner  so  remarkable  that  they  could  account  for  it  in  no 
other  way  than  by  referring  it  to  the  clear  and  exhilarating 
atmosphere  in  which  it  was,  at  that  time  their  misfortune, 
in  a  financial  point,  of  view,  to  be  residing. 

3.  Effects  of  the  Climate  on  Children. — They  enjoy  a 
remarkable  immunity  from  the  infantile  diseases  which  are 
so  fatal  elsewhere.  The  Registrar-General  of  the  Colony, 
in  his  Report  accompanying  the  last  census  returns,  drew 
attention  to  the  fact  that  one-fourth  of  the  population  of 
Western  Australia  consisted  of  children,  as  a  proof  of  the 
comparative  exemption  which  the  Colony  enjoyed  from 
infantile  disease  of  a  serious  nature ;  and  i  may  here 
mention  as  a  further  illustration  of  the  general  salubrity  of 
the  climate,  that  smallpox,  measles,  scarlet  fever,  &c,  are  as 
yet  unknown  in  Western  Australia.  I  may  add,  also,  that 
the  same  remark  almost  applies  to  acute  pulmonary 
affections,  their  occurrence  being  rare  in  the  extreme. 

4.  Effects  of  the  Climate  on  Longevity. — The  settlers,  as 
a  general  rule,  retain  their  mental  and  physical  faculties  to 
a  very  considerable  age  in  Western  Australia.  The  per- 
centage of  deaths  in  the  whole  colony,  by  the  last  census 
returns,  was  only  0'-55,  or  b\  in  the  thousand.  Frequently, 
on  taking  into  consideration  the  habits  of  many  of  the 
residents,  I  have  been  astonished  at  the  apparent  immunity 
from  disease  they  enjoyed,  and  accounted  for  it  only  from 
the  fact  that  they  were  living  in  a  primitive  atmosphere 
and  in  a  settlement  free  from  any  of  the  ordinary  externa 
exciting  causes  of  disease  ;  also  that  their  occupations  were 
active,  and  their  circumstances  of  life  were  generally  such  as 
to  counteract  the  injurious  tendencies  of  their  special 
habits;  the  sun  in  Western  Australia  being,  as  a  general 
rule,  free  from  those  debilitating  effects  which  usually 
characterise  great  solar  heat  elsewhere.  The  climate  of 
Western  Australia  is  vastly  superior  to  that  of  any  other  of 
the  Australian  Colonies,  including  Tasmania;  and  the 
period  of  the  year  best  adapted  for  the  arrival  of  invalids 
from  India  will  be  the  end  of  March  to  the  middle  of  July  ; 
through  which,  as  a  general  rule,  they  will  be  able  to  enjoy 
six  months  uninterrupted  cool  weather,  and,  if  sufficiently 
recovered,  return  to  India  as  the  cool  season  is  setting 
in  there. 

I  am,  &c. 
(Signed)       D.  F.  Rennie,  M.D., 

Staff  Surgeon. 


P  4 


120 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


./.  S.  lice,  Esq.  No.  7. 

7"         From  the  Report  of  the  General  Statistics  of  the  Colony  of 
16  March  1861.      Western  Australia  for  1859,  by  the  Registrar-General. 

"  The  climate  of  Western  Australia  is  one  of  the  finest 
in  the  world,  the  heat  of  summer  is  tempered  by  the  sea 
breezes,  and  there  are  but  few  days  during  the  year  of  really 
hot  weather,  caused  by  the  land  wind  blowing  across  bush 
fires." 

"  In  conclusion  of  this  Report  I  trust  the  statement  I 
made  in  its  commencement  as  to  the  prosperity  of  the 
colony  has  been  borne  out  by  the  foregoing  statistics.  I 
have  shown  an  increased  trade,  an  increased  revenue,  and  a 
great  increase  in  farming  operations,  and  one  sure  sign  of 
the  progress  of  Western  Australia  is  the  general  absence  of 
anxiety  as  to  the  future ;  possessed  of  valuable  indigenous 
articles  for  export,  a  large  amount  of  land  suited  for  cultiva- 
tion, a  considerable  extent  of  mineral  lands,  combined  with 
a  fine  healthy  climate,  it  requires  but  energy  and  capital  to 
raise  it  to  an  importance  to  which  its  geographical  position 
entitles  it." 


No.  8. 

Observations  on  the  Climate  and  Geographical  position 
of  Western  Australia,  and  on  its  adaptation  to  the  purposes 
of  a  Sanitarium  for  the  Indian  Army ;  in  a  letter 
addressed  to  Sir  J.  Ranald  Martin,  C.B.,  by  Vice-Admiral 
Sir  James  Stirling,  Knt. 

London,  24th  November  1859. 

My  dear  Sir, — Having  reason  to  believe  that,  in  the 
spirit  of  a  wise  and  generous  policy,  a  board  has  been  ap- 
pointed to  inquire  into  the  circumstances  which  affect  the 
health  of  troops  in  India,  and  into  the  means  by  which  it 
may  be  best  promoted;  and  understanding  that  any 
authentic  information  as  to  the  suitableness  of  Western 
Australia  to  the  purposes  of  a  sanitarium,  would  be  ac- 
ceptable to  you  at  the  present  moment,  I  venture,  on  the 
ground  of  much  experience  in  that  colony,  the  Government 
of  which  I  held  for  many  years,  to  send  you  the  following 
observations  on  its  climate,  geographical  position,  and 
means  of  communication  with  the  ports  of  India. 

In  proceeding  to  explain  the  nature  of  the  climate  of  the 
western  side  of  Australia,  you  will,  perhaps,  excuse  me,  if 
I  offer  a  few  preliminary  remarks  on  that  of  India,  for  the 
purpose  of  pointing  out  how  much  they  stand  in  contrast 
to  each  other. 

The  climate  of  India  appears  to  be  generally  characterised 
by  a  high  degree  of  temperature,  occasionally  varied  by 
great  and  sudden  chills, — and,  whenever  this  prevailing 
heat  is  aided  by  moisture,  unwholesome  exhalations  are 
produced.  The  nature  and  effects  of  the  malaria  thus 
engendered,  are  found  to  vary  in  different  localities;  but  it 
may  be  taken,  as  a  general  rule,  that  it  exists  in  some 
degree,  throughout  the  whole  of  India.  An  atmosphere  of 
this  description  cannot  be  otherwise  than  highly  uncon- 
genial to  British  constitutions,  even  under  the  most 
favourable  circumstances ;  but  when  to  these  predisposing 
causes  of  disease  are  added  all  the  various  depressing 
incidents  of  the  private  soldier's  life  in  India,  it  need  not  be 
wondered  at  that  6 '  94  per  cent,  of  the  European  troops 
die  annually,  and  that  94  per  cent,  of  the  whole  European 
force  either  die,  or  are  invalided  before  they  reach  the  age 
of  35. — (Vide  Ewart's  Vital  Statistics  of  the  Indian  Army.) 

To  the  climate  of  India,  as  above  described,  the  climate 
of  Western  Australia  affords  a  very  remarkable  contrast. 
The  colony,  as  at  present  existing,  is  situated  on  the 
western  shore  of  New  Holland,  between  the  28th  and  35th 
degrees  of  southern  latitude.  It  is,  consequently,  within 
the  range  of  the  perennial  westerly  winds,  which  pervade 
the  whole  of  that  region  of  the  globe.  Its  climate  is,  in  a 
measure,  brought  to  it,  and  regulated  by  these  western 
breezes.  In  winter,  they  take  a  direction  from  the  north 
of  west,  and  moderate  the  coldness  of  that  season.  In 
summer,  they  come  from  the  southward  of  west,  and 
temper  the  heat  of  summer.  There  are  occasions  in  the 
course  of  summer,  when,  from  some  accidental  failure  in 
the  usual  sea-breeze,  the  heat  becomes  intense ;  but  these 
occasions  are  rare,  and  of  short  duration;  and  even  then, 
although  the  thermometer  may  sometimes  range  as  high  as 
100  degrees  in  the  shade,  the  extreme  dryness  of  the 
atmosphere  prevents  that  heat  from  being  injurious  to 
health,  and  Europeans  follow  agricultural  avocations 
without  serious  inconvenience. 

From  this  description  you  will  perceive  that  the  climate 
of  Western  Australia  is  formed  and  governed  by  a  constant 
cause — the  prevailing  westerly  wind ;  that  it  is  essentially 
a  sea-climate,  fresh  and  invigorating ;  temperate  in  point  of 
heat ;  equable  in  point  of  temperature ;  free  from  sudden 
chills  ;  and  with  this  remarkable  circumstance  attaching  to 


it — that  the  season  of  greatest  heat  is  also  the  season  of 
greatest  drought,  and,  consequently,  malaria  is  not  pro- 
duced to  any  appreciable  extent.  Hence,  therefore,  fever, 
dysentery,  cholera,  and  liver  complaints,  are  almost  unknown 
in  Western  Australia,  The  causes  which  produce  these 
diseases  in  India  do  not  exist  in  the  colony — their  climates 
are  essentially  and  entirely  the  reverse  of  each  other. 

I  regret  much  that  I  have  not  at  present  access  to  those 
reports,  which  would  show  in  full  detail  the  opinions  of 
medical  men  upon  the  subject  of  the  climate  of  Western 
Australia,  and  its  effects  upon  European  constitutions  ;  but 
I  may  confidently  affirm,  that  the  medical  officers  employed 
from  time  to  time  in  the  colony  have  invariably  borne  tes- 
timony to  its  extreme  salubrity.  Those  reports  maybe  con- 
sulted, if  you  should  deem  it  necessary.  They  are  contained 
in  the  Blue  Books  periodically  transmitted  to  the  Colonial 
Office ;  but  it  appears  to  be  sufficient  for  the  present  pur- 
pose to  point  out  that  a  climate  of  the  nature  herein 
described,  cannot  be  otherwise  than  conducive  to  health ; 
and  especially  curative  in  its  effects  upon  patients  suffering 
under  maladies  contracted  in  India. 

In  geographical  position,  as  in  climate,  Western  Aus- 
tralia is  unequalled  by  any  of  the  other  Australian  colo- 
nies. It  is  the  nearest  to  the  ports  of  India.  A  voyage  of 
14  days  would  amply  suffice  to  convey  passengers  between 
India  and  Swan  River,  and  that  voyage  would  be  made  for 
the  most  part  within  range  of  the  healthy  breezes  of  the 
south-east  trades.  A  much  longer  and  more  boisterous 
voyage  intervenes  between  India  and  the  eastern  Australian 
colonies,  and  the  cost  of  conveyance  must  necessarily  be  in 
proportion  to  the  length  of  voyage. 

The  last  advantage  arising  from  position  in  favour  of 
Western  Australia  to  which  I  shall  advert  is,  that  any 
troops  stationed  in  that  country  for  the  recovery  of  health, 
and  fit  to  return  to  duty  in  India,  might  be  instantaneously 
recalled  in  case  of  need  by  electric  telegraph,  and  re-con- 
veyed to  India  in  a  few  days,  and  therefore  would  scarcely 
be  further  from  their  work  than  if  they  were  in  any  hospital 
in  India. 

The  means  of  communication  at  present  existing  between 
India  and  Western  Australia  are  the  postal  communication 
about  to  be  re-established  between  Pt.  de  Galle  and  King 
George's  Sound,  and  an  irregular  mode  of  communication 
by  means  of  sailing  ships,  which  occasionally  carry  timber 
for  the  railways  in  India,  and  horses  of  an  admirable  de- 
scription for  military  purposes;  but  neither  of  these  modes 
would  afford  suitable  accommodation  if  a  sanitarium  were 
established  in  Western  Australia.  I  would  therefore 
suggest  and  recommend,  if  such  an  establishment  should 
be  formed,  that  two  or  more  steam  ships  should  be  placed 
upon  the  line  between  Calcutta,  Madras,  Pt.  de  Galle,  and 
Swan  River:  that  they  should  be  specially  adapted  to  and 
devoted  to  the  sanitary  service  ;  that  one  should  start  on 
a  regulated  day  in  every  succeeding  month  from  Calcutta, 
and  contrariwise  on  the  same  day  another  should  leave 
Swan  River  for  Pt.  de  Galle,  having  corresponding  commu- 
nications with  Bombay,  in  order  to  accommodate  the 
patients  from  the  latter  presidency.  I  believe  that  such  a 
line  might  be  established  and  maintained  at  a  definite  and 
moderate  expense,  and  that  private  persons  might  be  found 
willing  to  establish  and  maintain  such  a  line  of  suitable 
vessels  under  contract  with  the  Indian  Government,  by 
which  patients  might  be  conveyed  from  and  to  the  Indian 
ports  and  Swan  River  at  an  expense  not  exceeding  10/.  per 
head  each  way,  the  Government  engaging  only  that  a  cer- 
tain number  should  be  embarked,  or  at  all  events  paid  for 
in  every  month. 

It  is  not  for  me  to  offer  any  opinion  as  to  the  advan- 
tages to  be  expected  from  the  timely  removal  of  certain 
classes  of  patients  from  the  unhealthy  plains  of  India  to 
sanitaria  in  the  hills,  or  in  other  localities  exterior  to 
Hindostan ;  but  I  may  be  permitted  to  observe,  that  there 
is  a  growing  impression  that  many  thousands  of  valuable 
lives  might  be  saved  by  such  occasional  removal,  and  that 
there  is  an  opinion  gaining  ground  amongst  those  who  are 
best  qualified  to  judge,  that  the  climate  of  the  hills  is  only 
preservative  and  not  curative  in  its  effects  on  Indian  mala- 
dies. If  this  should  prove  to  be  the  case,  the  establishment 
of  sanitaria  in  places  out  of  India  will  naturally  engage 
the  attention  of  a  beneficent  Government,  and  I  feel 
assured,  in  that  event,  that  Western  Australia  in  climate 
and  position  will  be  found  to  possess  unequalled  advan- 
tages over  all  the  other  colonies  for  the  formation  of  such 
establishments. 

I  am,  &c. 

J.  Stirling, 

Vice-Admiral. 

To  J.  R.  Martin,  Esq. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


No.  9. 

Extracts  from  a  Pamphlet  entitled  "Western  Aus- 
tralia, and  the  Means  offered  by  the  Colonization 
Assurance  Corporation,  to  assist  the  Enterprise  and 
promote  the  Prosperity  of  Farmers,  Artizans,  and 
others  wishing  to  Emigrate.    London,  1860." 

"The  area  of  Western  Australia  is  about  1,000,000  of 
square  miles,  or  more  than  eight  times  the  size  of  the 
mother  country.  It  is  well  watered,  possessing  several 
considerable  rivers.  Valleys  and  luxuriant  pastures  spread 
themselves  through  various  districts,  and  especially  those 
of  the  south-west,  where  lakes  of  fresh  water,  springs, 
rivulets,  and  brooks  are  of  frequent  occurrence,  their  pre- 
sence being  attested  by  the  lively  verdure  of  the  vegeta- 
tion. A  most  important  consideration  for  intending 
settlers  also  exists  in  the  fact  that  the  colony,  owing  to  the 
prevalence  of  westerly  winds,  is  not  subject  to  the  calami- 
tous droughts  which  so  frequently  interfere  with  the  opera- 
tions of  the  agriculturist  and  stockholder  in  other  parts  of 
Australia.  The  climate  of  Western  Australia  is  generally 
considered  to  be  more  suitable  to  Europeans  than  that 
of  the  other  Australian  colonies,  and  the  soil  is  acknow- 
ledged to  be  capable  of  producing  crops  equal  in  quality 
and  abundance  to  those  of  the  most  fertile  regions  of  the 
world.  All  sorts  of  grain,  Indian  corn,  garden  vegetables, 
and  all  green  crops,  wool,  tobacco,  silk,  cotton,  wine,  oils, 
raisins,  and  fruits,  as  well  as  drugs  and  dye-stuffs,  &c,  of 
the  finest  quality,  admit  of  abundant  production.  Fruits 
of  all  descriptions  are  of  the  choicest  growth.  Timber  is 
abundant,"  &c.  &c.  &c. 


No.  10. 

Extracts  from  Official  Documents. 

From  a  speech  of  Lord  Grey,  when  Colonial  Secretary,  in 
the  House  of  Lords,  on  13th  of  March  1850  :— 

"  The  development  of  the  resources  of  Western  Australia 
is  a  matter  of  the  highest  moment.  Coal  is  to  be  found 
there,  and  in  steam  communication  with  India,  I  need 
scarcely  remind  you  of  the  vast  value  of  such  a  product. 
Further,  I  may  state  that  Western  Australia  abounds  with 
forests  of  the  finest  timber,  while  it  possesses  a  climate  and 
a  soil  capable  of  producing  anything  which  a  tropical  region 
of  the  earth  may  be  expected  to  yield." 


From  a  report  made  by  the  Colonial  Secretary,  dated  J.  S  Hoe  Esq 
Perth,  1 1th  November  1858 :—  '  !  *" 

"The  colony  possesses  one  of  the  most  healthy  climates  16  March  1861, 

in  the  world.    The  mortality  since  its  occupation  has  not  

averaged  1  per  cent.  I  doubt  if  any  portion  of  the  world 
is  better  suited  to  the  European  constitution.  The  mean 
of  the  barometer  is  about  30  inches,  and  of  the  thermo- 
meter about  63°.  I  believe  that  in  general  salubrity  of 
climate,  Western  Australia  possesses  a  marked  superiority 
over  any  of  the  Australian  colonies.  It  is  subject  to  no 
extremes  of  heat  or  cold.  Cattle  have  never  been  known 
to  die  from  lack  of  water,  and  in  the  very  driest  weather 
there  is  a  sufficient  supply  of  food  for  them.  Exposure  to 
weather,  by  night  or  day,  appears  to  produce  no  ill  effects 
on  the  constitution  of  the  colonists,  many  of  whom,  for 
months  together,  rarely  sleep  under  any  beyond  the  most 
temporary  dwelling.  Snow  is  never  seen,  ice  only  in  the 
depth  of  winter,  and  then  only  in  the  very  early  morning. 
As.  in  New  Zealand,  both  maize  and  potatoes  ripen  in  this 
country,  and  the  latter  crop  is  grown  to  a  considerable 
extent.  The  apple  and  the  pear,  the  orange,  banana,  fig, 
peach,  and  apricot,  with  the  melon  and  the  vine,  grow 
luxuriantly,  and  may  be  seen  ripening  at  the  same  time. 
The  colony  is  peculiarly  adapted  to  the  growth  of  the  vine, 
on  the  cultivation  of  which  much  attention  is  bestowed, 
and  which  is  likely  to  prove  very  remunerating.  English 
and  tropical  vegetables  are  largely  cultivated,  and  yield 
profusely.  Attention  is  also  being  directed  to  dried  fruits ; 
and  specimens  of  figs  and  raisins  that  have  been  sent  to  the 
periodical  horticultural  exhibitions  for  competition  are  little 
inferior  to  those  imported  from  Europe." 

From  the  "  Colonization  Circular,"  issued  under  autho- 
rity of  Her  Majesty's  Emigration  Commissioners  in 
185G  :— 

"  Western  Australia. — In  an  official  report  to  the  Secre- 
tary of  State,  dated  llth  July  1848,  this  colony  is  said  to 
have  a  climate  of  remarkable  salubrity,  and  to  be  (from 
the  prevalence  of  westerly  winds)  but  little  exposed  to 
drought." 

From  a  similar  "  Circular"  of  subsequent  date  : — 

"  Western  Australia  possesses  one  of  the  most  healthy 
climates  in  the  world.  The  mortality  during  the  last  25 
years  has  not  averaged  1  per  cent,  of  the  whole  population. 
Fruits  and  vegetables  from  all  parts  of  the  world  grow  to 
great  perfection;  the  vine  in  particular,  the  culture  of 
which  for  wine  and  dried  fruit  is  now  engaging  much 
attention." 


Dr.  Jones,  (Staff  Surgeon,  la 

1923.  (Chairman.')  You  are,  I  believe,  well 
acquainted  with  the  climate  of  Western  Australia  ? — 
I  was  four  years  there. 

1924.  How  lately  ? — I  left  in  February  1856,  and 
I  went  there  in  the  early  part  of  1852. 

1925.  You  are  aware  probably  there  has  been  some 
discussion  as  to  the  possibility  of  establishing  a 
sanitarium  in  Western  Australia  for  European  troops 
invalided  in  India  ? — Yes. 

1926.  Have  you  at  all  considered  the  advantages  of 
the  climate  and  the  locality  suitable  for  that  purpose? 
— Yes;  I  have  advocated  the  colony  myself.  I  had 
charge  of  one  of  the  largest  depots  in  India.  From 
the  opportunities  I  had  of  witnessing  the  effects  of  the 
climate  of  Australia  on  Europeans,  I  consider  it  one 
of  the  best  adapted  for  invalids  from  India.  The 
climate  is  peculiarly  exhilarating. 

1927.  Will  you  be  good  enough  to  state  what  the 
peculiarities  of  the  climate  are  ? — There  are  not  the 
same  extremes  as  in  other  countries.  The  statistics 
are  favourable — I  think,  with  the  exception  of  New 
Zealand,  it  is  about  the  healthiest  colony  in  the 
world. 

1928.  You  say  that  there  are  no  very  great 
variations  of  temperature  in  Western  Australia  ? — 
There  are  not  the  same  extremes  of  temperature  as 
observed  elsewhere. 

1929.  A  paper  has  just  been  handed  in  to  the 
Committee  in  which  it  appears  that  the  fluctuations 
in  one  month  exceeded  30  degrees  ? — There  are 
some  hot  days  in  the  summer,  but  these  arise  from 
local  causes,  usually  bush  fires.  The  temperature 
then  rises  rather  high. 

1930.  It  rises  to  100  degrees  in  the  shade,  does  it 
not? — Above  100  degrees,  I  have  registered  it  115°; 


e  77th  Regiment,)  examined.  j)r_  j01ll 

but  this  is  generally  the  consequence  of  bush  fires, 
and  the  wind  prevailing  from  the  interior. 

1931.  There  is  no  long  duration  of  great  heat? — ■ 
No;  the  depressing  effect  is  not  the  same  as  it  is  in 
the  tropics;  it  is  a  dry  atmosphere. 

1932.  (Sir  R.  Martin.*)  There  are  hardly  any 
sources  of  malaria  in  the  colony? — None;  but  where 
malaria  has  been  developed  it  has  been  from  causes 
which  have  been  induced  by  neglect. 

1933.  (Chairman.)  These  arse  the  advantages 
which  you  put  most  prominently  forward  as  belonging 
to  that  climate,  freedom  from  malaria,  except  where 
it  arises  from  preventable  and  local  causes,  and  a 
generally  uniform  temperature  ? — Yes. 

1934.  Do  you  consider  that  the  temperature  fre- 
quently rising  to  100  degrees,  is  too  high  to  be 
beneficial  to  men  suffering  from  the  effects  of  tropical 
service  ? — It  is  of  such  a  short  duration  that  it  would 
not,  I  think,  affect  them  ;  the  heat  is  not  permanent. 

1935.  Not  at  any  season  of  the  year  ? — Not  at  any 
period  of  the  year. 

1936.  Have  you  considered  the  question  of  distance 
and  expense? — Yes;  in  comparison  with  other 
colonies.  I  think  that  the  great  object  in  many  cases 
of  disease  in  India  is  to  remove  men  from  the 
influences  which  induce  the  diseases,  and  this  can 
only  be  done  effectually  by  sending  them  to  sea  for 
a  short  period,  by  crossing  the  line.  As  soldiers  are 
now  enlisted  for  10  years  service,  the  2^rincipal  con- 
sideration I  imagine  to  be,  to  obtain  the  full  benefit  of 
their  services  abroad,  especially  when  serving  in  India, 
and  this  I  conceive  might  be  accomplished  with  most 
men,  by  affording  them  opportunities  when  ailing  of 
leaving  the  country  before  any  serious  disease  is  esta- 
blished.  The  system  of  invaliding  in  India  at  present 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr.  Jones.  is  only  once  in  12  months,  and  those  men  in  whom 
  disease  has  been  induced  are  obliged  to  remain  in  the 

(March  1861.  country  until  the  invaliding  period  arrives,  when  they 
are  sent  home,  if  required.  Now  if  a  colony  were 
selected  like  Western  Australia  as  a  sanitarium,  men 
might  be  removed  at  all  periods  of  the  year.  This 
would  afford  relief,  and  give  sufficient  tone  to  their 
constitutions  to  enable  them  to  endure  a  further 
residence  in  India.  Depots  would  be  reduced,  most 
of  which  contain  sick  of  various  corps  ;  thus  also  the 
enormous  expense  entailed  by  sending  men  home 
would  be  avoided. 

■  1937.  You  think  that  that  object  would  be  more 
effectually  attained  by  a  sea  voyage  and  subsequent 
residence  in  Western  Australia  than  by  sending  them 
to  the  hills  in  India  ? — -Yes  ;  by  the  Peninsular  and 
Oriental  Company  running  their  vessels  to  Point  de 
Galle  and  from  there  to  Western  Australia,  the 
vessels  might  reach  Fremantle  at  the  outside  in  12 
days  ;  they  go  to  King  George's  Sound  now.  The 
conveyance  might  be  effected  by  Government  vessels. 

1938.  But  they  take  a  longer  time  than  10  days, 
do  they  not  ? — 12  days  or  a  fortnight,  I  believe,  to 
King  George's  Sound  ;  Fremmitle  is  two  days  nearer 
India. 

1939.  Adding  a  week  to  that,  which  it  will  take  to 
go  from  Calcutta  to  Galle,  a  soldier  invalided,  say  at 
Calcutta,  would  be  2 1  days  at  the  most  moderate  com- 
putation in  reaching  his  destination  ? — It  would  be 
the  outside  ;  I  should  say  17  days. 

1940.  And  that  would  not  include  the  land 
journey  that  he  might  have  previously  made  from  any 
inland  station  in  India? — No. 

1941.  You  think  that  taking  the  case  of  a  soldier 
who  might  be  invalided,  say  at  Agra,  or  Delhi,  or 
Cawnpore,  that  the  benefit  to  be  derived  from  the  sea 
voyage  and  going  away  altogether  from  India,  would 
be  such  as  to  compensate  for  the  additional  expense, 
and  the  fatigue  to  the  man  himself  of  sending  him 
first  some  hundreds  of  miles  by  land  and  then  taking  a 
sea  voyage  ? — Yes,  I  think  so,  because  both  body  and 
mind  are  influenced,  the  restorative  effects  of  the 
change  is  stronger  when  directed  towards  the  mind  ; 
in  India  the  mind  is  operated  on  more  seriously  by 
bodily  ailments,  I  believe,  than  in  any  other  part  of 
the  world. 

,  1942.  But  the  presumption  is  that  in  such  a  case 
you  wish  to  send  a  soldier  to  the  nearest  healthy 
climate  ? — Yes  ;  entirely  away  from  Indian  influences. 

1943.  Would  not  the  hill  stations  effect  the  same 
thing  ? — I  have  not  had  much  experience,  but  the 
hill  stations  do  not  do  for  all  classes  of  diseases. 

1944.  (Sir  R.  Martin.*)  Bowel  complaints,  for  in- 
stance ? — Yes ;  or  for  liver  disease,  I  feel  satisfied 
that  the  restorative  effects  would  be  greater  in  the 
other  case. 

1945.  (Chairman.')  You  think  that  there  is  a 
special  class  of  diseases  that  cannot  be  treated  by 
sending  patients  to  a  hill  station  ? — Not  so  effectually  ; 
the  hill  stations  are  more  or  less  damp,  while  the 
atmosphere  of  Australia  is  dry. 

1946.  You  doubtless  attach  great  importance  to  the 
effect  produced  on  the  mind  by  actual  removal  from 
India  ? — Yes  ;  I  have  witnessed  the  effects  myself. 

1947.  (Sir  R.  Martin.)  You  would  regard  the 
climate  of  the  mountains  of  India  as  more  useful  for 
the  preservation  of  health  than  the  cure  of  disease  ? — 
Yes  ;  as  preservative  measures  the  hill  stations  are 
well  adapted  for  Europeans. 

1948.  I  understand  you  to  say  that  the  curative 
influence  of  the  climate  of  Western  Australia  would 
probably  apply  to  all  or  to  almost  all  the  diseases  of 
India  ? — I  think  so. 

1949.  Fevers,  bowel  complaints,  and  other  diseases  ? 
—Yes  ;  once  upon  crossing  the  line,  I  had  an  oppor- 
tunity of  judging  of  the  curative  effects  of  the  change. 
The  effect  was  remarkable ;  suppose,  for  instance,  a 
man  to  have  suffered  much  from  fever,  and  the  fever 
is  still  latent  in  the  system  ;  the  effect  of  crossing  the 
line  and  entering  into  the  south-east  trade  is  to  induce 
a  disposition  on  the  part  of  the  fever  to  lose  its 


periodicity,  while  if  he  remained  in  India,  the  fever 
will  still  adhere  to  him  in  many  instances  ;  I  think, 
that  where  there  are  local  complications  with  fever, 
the  curative  effect  is  more  certain. 

1950.  Have  you  had  any  opportunities  of  witness- 
ing the  effect  of  the  climate  of  Western  Australia  on 
visceral  enlargements  of  the  liver  or  spleen  ?— Yes,  I 
have  in  the  case  of  gentlemen,  who  had  visited  the 
colony  ;  the  results  were  generally  favourable  ;  I  do 
not  remember  a  single  bad  result  in  all  the  cases 
that  I  saw. 

1951.  Did  you  observe  the  physical  character  of 
the  children  of  the  residents  in  the  colony  ? — Yes, 
they  are  very  good,  though  they  are  certainly  not  so 
fine  as  the  children  at  home  ;  they  have  not  the  same 
development,  otherwise  they  are  perfectly  healthy. 
There  are  no  local  diseases  peculiar  to  children. 

1952.  They  are  not  subject  to  visceral  disease,  as 
the  children  of  Europeans,  who  have  been  brought  up 
in  India  are  ? — Not  at  all. 

1953.  (Dr.  Farr.)  In  what  part  of  the  colony  did 
you  live  ? — I  was  in  Perth,  in  charge  of  a  detachment 
of  a  regiment,  but  I  had  a  pretty  extensive  practice 
among  the  civil  population. 

1954.  What  did  you  find  to  be  the  effect  of  the 
climate  on  the  regiment  you  had  in  your  charge  ? — 
I  was  for  10  weeks  without  a  single  man  in  hospital. 

1955.  Have  you  any  return  of  the  sickness  and 
mortality  in  the  regiment  ? — No,  the  deaths  were 
principally  from  consumption,  heart  disease,  and  from 
accidents. 

1956.  Have  you  resided  at  the  Cape  ? — No,  I  have 
been  there  twice. 

1957.  That  climate,  I  believe,  does  not  differ  very 
much  from  the  climate  of  Western  Australia  ? — No, 
so  far  as  I  could  judge  ;  but  my  experience  will  not 
enable  me  to  answer  that  very  correctly,  I  should 
imagine  that  there  is  a  great  similarity. 

1958.  The  latitude  is  nearly  the  same,  is  it  not  ? — 
Yes,  I  believe  that  the  southern  extremity  of  the 
Cape  is  34°,  and  that  the  southern  extremity  of  King 
George's  Sound  is  34°. 

1959.  Generally  speaking,  the  atmosphere  is  dry 
in  both  places  ? — Yes,  I  believe  so. 

1960.  You  are  aware  that  the  Cape  is  an  exceedingly 
salubrious  station  also  for  the  troops  ? — I  believe  that 
it  is  a  very  healthy  place  ;  but  they  have  endemic 
diseases  at  the  Cape. 

1961.  Such  as  what  ? — They  have  fevers  there, 
and  from  what  I  have  understood  and  read  have 
had  epidemics. 

1962.  In  what  part  of  the  Cape  ? — My  experience 
is  confined  to  Cape  Town  ;  they  have  had  smallpox 
there,  and  other  epidemics,  which  they  have  not  had 
in  Western  Australia.  Syphilis  is  common  at  the 
Cape,  and  never  met  with  when  I  was  at  Swan  River. 

1963.  We  have  here  a  return  of  the  mortality  in 
the  civil  population  ;  do  you  think  that  it  is 
authentic  ? — I  cannot  speak  as  to  its  accuracy. 

1964.  Do  you  think  that  they  have  the  means  of 
ascertaining  there  the  deaths  which  occur,  and  of 
registering  them  ? — I  fancy  so. 

1965.  Do  you  think  therefore  that  the  mortality 
represented  in  these  returns  may  be  considered 
correct  ? — I  should  fancy  so. 

1966.  Are  there  any  diseases  prevailing  in  the 
colony,  any  epidemic  diseases  ? — They  have  had 
slight  influenzas. 

1967.  Are  they  often  fatal  ? — They  were  not  when 
I  was  there,  they  aj>pear  in  the  form  of  common 
catarrh  ;  they  were  very  mild,  and  could  scarcely  be 
called  influenza.  They  are  ushered  in  by  the  change 
of  the  seasons,  and  accompanied  with  a  slight  running 
from  the  nose  and  watering  from  the  eyes  ;  they  did 
not  lead  to  organic  disease,  and  did  not  affect  the 
chest. 

1968.  (Dr.  Sutherland.)  On  referring  to  the 
returns  of  mortality  in  the  colony,  I  find  that  there  is 
a  very  considerable  amount  of  bowel  disease  ? — That 
bowel  disease  is  very  comprehensive,  and  that  which 
is  registered  would  comprehend  a  great  number  of 
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diseases  of  the  bowels,  it  is  not  merely  bowel  com- 
plaint, but  liver  disease,  or  bladder  disease,  or  kidney 
disease. 

J  969.  What  is  the  nature  of  the  bowel  disease  that 
prevails  in  the  colony  ? — It  is  sometimes  in  the  form 
of  diarrhoea.  There  is  a  good  deal  of  intemperance 
among  the  lower  classes,  diarrhoea  is  induced  more 
by  irregularities. 

1970.  Fatal  diarrhoea  is  induced  by  irregularities  ? 
— It  is  not  fatal. 

1971.  The  amount  of  mortality  is  very  considerable, 
and  I  find  that  out  of  a  total  mortality  of  726  there 
were  in  six  years  107  deaths  from  bowel  disease  :  can 
you  say  what  is  the  precise  nature  of  that  disease  ? — 
I  have  not  met  either  with  dysentery  or  diarrhoea 
that  was  not  tractable  ;  I  think  that  the  return  is 
given  in  a  very  general  form,  and  that  the  diseases 
are  not  sufficiently  specified. 

1972.  Is  diarrhoea  the  prevailing  disease  ? — No, 
there  is  very  little  diarrhoea  ;  perhaps  during  the  very 
hot  days  diarrhoea  is  more  aggravated. 

1973.  Have  you  had  an  opportunity  of  making  post 
mortem  examinations  of  children  ? — I  have  made 
some. 

1974.  What  changes  have  you  observed  ? — Gene- 
rally in  aggravated  cases,  there  has  been  slight 
ulceration  of  the  bowels. 

1975.  Do  you  think  that  the  climate  in  which  so 
large  an  amount  of  bowel  disease  exists,  is  one  to 
which  you  would  recommend  men  to  be  sent? — These 
diseases  have  evidently  been  among  children — as  far 
as  adults  are  concerned  I  saw  very  little  of  them. 

1976.  (Dr.  Farr.)  The  mortality  among  children 
appears  to  be  excessive  in  the  first  year  of  age,  it  is 
as  much  as  14  per  cent.  ? — I  have  not  any  idea  of  the 
statistics,  for  my  attention  was  not  sufficiently 
attracted  to  them  at  the  time. 

1977.  (Sir  R.  Martin.)  Have  you  had  any  oppor- 
tunity of  knowing  the  habits  of  life  of  the  mothers  of 
the  working  classes  of  the  people  ? — Among  the 
settlers  I  have  had  opportunities. 

1978.  'Were  they  careless  of  the  health  of  their 
children  ? — They  are  obliged  to  be,  because  they  are 
called  upon  to  do  a  great  deal  of  out-door  work. 

1979.  (Dr.  Farr.)  Are  the  houses  of  the  people 
kept  clean  ? — They  are  like  all  labouring  classes 
generally.  The  better  class  up  to  a  recent  period 
were  obliged  to  depend  upon  themselves  in  a  great 
measure  for  their  domestic  comforts,  the  lower  classes 
entirely  so.  The  mortality  among  the  children  I 
attribute  to  the  absence  of  medical  men  in  the  rural 
districts.  A  child  if  sick  is  left  to  nature  or  brought 
to  town  for  medical  aid,  when  far  advanced  in  disease. 
This  is  particularly  the  case  when  teething. 

1980.  The  water  appears  to  be  bad  at  Perth  ? — 
It  was  very  good  indeed,  it  is  all  obtained  from 
wells.  There  is  a  number  of  large  lakes  at  some 
distance  in  the  rear  of  Perth. 

1981.  You  think  that  the  water  is  good  ? — Yes,  as 
far  as  my  observation  went.  I  never  found  any 
evil  consequences  arising  from  it.  In  travelling 
through  the  country  districts  you  are  obliged  to  drink 
water  Avhich  is  not  very  palatable  ;  but  that  is 
stagnant  water.  As  far  as  the  bowel  complaints  of 
the  colony  are  concerned,  the  colony  possesses  a  very 
powerful  astringent  gum,  which  I  experimented 
with  in  India,  and  found  most  successful. 

1982.  (Dr.  Gibson.)  Have  many  persons  attained 
an  advanced  age  in  the  colony  ?— The  old  residents 
have  generally  died  from  organic  disease,  that  is 
disease  either  developed  at  home  or  further  matured 
in  the  colony  ;  but  diseases  that  would  have  induced 
death  anywhere  perhaps  earlier. 

1983.  You  mean  disease  that  existed  when  they 
left  this  country  ? — Yes,  such  as  consumption  ;  but  I 
think  that  if  a  man  is  careful  in  the  colony,  he  may 
prolong  hi3  life  there  when  suffering  from  tubercular 
disease. 

1984.  (Dr.  Sutherland.)  The  meteorological  table 
shows  very  considerable  monthly  variations  of  tempe- 
rature,   as    much  as  30°,  what  effect  have  those 


variations  upon  the  feelings  ? — To  tell  the  truth,     Dr.  Jones. 
people  do  not  appear  to  notice  them,  they  are  not  con-  lg  ~ 
scious  of  them;  you  may  go  out  in  the  hottest  day        ar^  186 
with  the  thinnest  straw  hat  on,  and  sleep  exposed  at 
night  without  covering  or  protection  of  any  nature. 

1985.  Is  there  much  variation  between  the  tem- 
perature of  the  clay  and  the  temperature  of  the  night  ? 
— The  nights  of  the  hottest  days  are  generally  com- 
fortable, and  your  rest  is  not  disturbed  as  it  is  in 
India. 

1986.  Are  there  many  fogs  on  the  coast  ? — No  ;  the 
atmosphere  is  a  clear  atmosphere. 

1987.  (Dr.  Farr.)  Have  you  any  meteorological 
returns  of  your  own  ? — No  ;  I  have  not. 

1988.  Are  the'insects  troublesome  at  all  in  West- 
ern Australia? — The  flies  are  troublesome  in  summer. 

1989.  Do  they  disturb  your  sleep  ? — No. 

1990.  (Dr.  Gibson.)  You  are  of  opinion  that  there 
will  be  a  great  saving  of  life  in  India  if  there  was 
a  facility  for  removing  men  to  such  a  climate  as 
Western  Australia,  before  organic  disease  had  taken 
place  ? — I  think  so  ;  I  think  that  a  considerable 
amount  of  life  might  be  saved  by  removing  men 
when  disease  is  first  developed,  or  when  the  con- 
stitution was  at  all  affected  so  as  to  indicate  pro- 
tracted suffering.  Men  should  be  removed  to 
the  colony  of  Western  Australia,  between  the  15th  . 
of  March  and  the  beginning  of  November,  or  to 
the  middle  of  November.    I  do  not  believe  that  there 

is  a  finer  climate  in  the  Avorld.  I  think  that  the 
removal  of  such  men  to  that  colony  would  facilitate 
their  recovery,  and  tend  to  give  them  sound  con- 
stitutions. 

1991.  Do  you  think  that  they  would  be  able  then  to 
return  to  India  ? — Yes  ;  in  November. 

1992.  As  efficient  men  ? — Yes  ;  efficient  in  most 
instances,  even  if  they  were  to  remain  during  the 
hotter  weather,  the  debilitating  effect  does  not  ap- 
proach to  the  same  sensation  experienced  in  India  ; 
the  atmosphere  is  certainly  hot,  but  you  never  keep 
in-doors,  you  feel  that  your  circulation  is  carried  out 
freely,  and  that  your  lungs  are  expanded  ;  but  in  the 
moist  atmosphere  of  India  there  is  a  sense  of  oppres- 
sion, which  is  not  describable. 

1993.  Would  the  invaliding  in  your  opinion  be 
greatly  diminished  ? — Yes  ;  you  would  restore  a 
man,  and  he  could  then  return  to  his  duties  in  India. 
The  convalescents  would  be  able  to  act  as  a  military 
force  in  the  colony.  The  colony  is  a  penal  colony, 
and  requires  more  military  protection.  I  believe  the 
colonists  have  petitioned  the  Government  to  allow 
them  a  larger  force. 

1994.  (Chairman.)  The  military  force  at  present 
is  very  small,  is  it  not  ? — It  consists  chiefly  of  the  pen- 
sioners, with  a  detachment  from  a  regiment  in  Tas- 
mania, a  company  of  engineers. 

1995.  (Dr.  Gibson.)  What  is  the  general  result 
when  a  soldier  in  India  has  severe  fever,  or  liver 
complaint,  or  dysentery  ? — If  he  cannot  get  away  the 
probabilities  are  that  the  disease  will  become  serious 
and  that  the  man  dies.  I  have  seen  many  men  at 
Kurrachee,  who  have  come  down  from  the  Punjab, 
and  who  I  am  quite  satisfied  might  have  been  saved 
by  removal  to  Western  Australia. 

1996.  That  is  before  the  invaliding  season  comes 
round  they  are  thrown  into  an  incurable  organic 
disease  or  they  die  ? — Yes  ;  I  have  had  men  for  ten 
months  in  hospital  not  being  able  to  remove  them. 
The  gum  which  I  spoke  of  exists  in  large  quantities  ; 
it  is  natural  exudation  from  a  tree,  and  the  stringent 
effect  of  it  is  such  that  I  have  no  hesitation  in  saying 
that  many  cases  of  chronic  diarrhoea  and  dysentery 
that  are  found  incurable  would  be  cured  by  it.  I 
exhibited  it  first  at  Western  Australia  in  the  case  of 
ii  consumptive  man  who  had  been  a  long  time  in 
hospital,  and  was  suffering  in  the  last  stage  of  diarrhoea 
— I  tried  the  gum  in  large  doses — I  gave  it  him  every 
two  hours  in  powder,  the  man  recovered  from  the 
diarrhoea,  and  lived  for  two  years  afterwards  ;  he  was 
a  very  intemperate  man  and  thus  destroyed  himself.  I 
got  a  pound  and  a,  half  of  this  gum  sent  to  me  in 

Q  2 


124 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Br.  Jones.      India,  and  I  treated  with  it  10  invalids  ;  one  was  a 

  woman,  two  were  men  who  had  been  invalided  in  the 

i  March  1861.  s^a^jon  j  was  residing  at.  and  seven  were  invalids  who 
'  had  been  sent  down  from  the  country,  Avith  every  one 

the  success  was  complete.  I  sent  the  particulars  of 
these  cases  on  to  Calcutta  to  Dr.  Linton,  the  Inspector 
General. 

1997.  (Dr.  Gibson.)  Have  you  ever  been  in 
King  George's  Sound  ? — No  ;  I  have  been  about  100 
miles  south  from  Perth,  the  capital. 

1998.  The  prison  diet  is  very  high  in  Fremantle  ? 
— Yes  ;  I  think  it  is  too  high,  I  think  that  the  amount 
of  animal  food  and  bread  was  rather  too  much ;  there 
was  no  necessity  for  the  same  amount  of  diet,  the 
convict  authorities  kept  up  the  scale  in  use  at  our 
prisons  at  home,  which  was  in  excess  for  the  colony. 
The  amount  of  diaiThcea,  constipation,  and  other  dis- 
eases of  the  bowels  prevailing  among  the  convicts 
resulted  from  bad  cooking  and  bad  baking,  and  not 
from  any  local  miasmatic  causes,  but  purely  from  bad 
cooking  and  bad  baking  of  the  bread.  I  was  on  a 
committee  on  their  diet,  in  1855,  and  on  examining 
into  the  cooking  it  was  proved  to  be  carelessly 
effected. 

1999.  They  suffered  from  fever,  did  they  not,  during 
the  summer  ? — Not  that  I  am  aware  of. 

2000.  (Chairman.)  You  have  not,  I  suppose,  con- 
sidered the  question  of  expense  as  to  conveying 

The  witnes 


invalids  from  India  to  Western  Australia  ? — No  ;  I 
have  never  seen  any  estimates  nor  made  any.  I  know 
that  they  could  be  conveyed  at  a  very  reduced  rate, 
I  should  fancy  that  10/.  ought  to  cover  the  expenses 
or  15/.  at  the  outside. 

2001.  That  is  iu  sailing  ships  ? — No,  by  steamers. 

2002.  Do  you  mean  steamers  to  be  specially  char- 
tered for  the  purpose  ? — No  ;  I  believe  that  the 
Peninsula  and  Oriental  Company  would  not  hesitate 
to  accept  returns  to  convey  them  down  to  Ceylon  ; 
and  Government  vessels  might  be  employed  to  take 
them  from  Ceylon  to  Fremantle. 

2003.  For  the  sum  which  you  have  named  ? — Yes. 

2004.  They  would  not  be  over-crowded  and  would 

enjoy  all  those  comforts  which  invalids  require  ?  

Yes  ;  I  think  so  on  board  ship.  It  has  been  recom- 
mended to  employ  vessels  in  the  Bay  of  Bengal,  but 
1  do  not  think  that  would  afford  a  sufficient  change, 
and  besides  that  it  could  not  be  done  at  all  seasons  of 
the  year. 

2005.  The  length  of  the  voyage,  I  presume,  is  not  an 
unimportant  consideration  except  its  cost  ? — No  ; 
men  improve  after  crossing  the  equator. 

2006.  (Colonel  Durand.)  You  attach  great  im- 
portance to  getting  into  the  south  east  trade  ? — 
Exactly  so. 

2007.  (Chairman.)  Is  there  anything  that  you 
can  add  to  what  you  have  already  told  us  ? — No. 

withdrew. 


Saturday,  23rd  March  1861. 
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Maj.-Gen.  Frederick  Conyers  Cotton,  Madras  Engineers,  examined. 


Maj.-Gcn. 

F.  C.  Lotion.  2008.  (Chairman.)  I  believe  you  have  been  en- 
23  March  1861.  gage(i  m  inspecting  many  of  the  military  stations  in 

 the  south  of  India  ? — Yes,  I  have  been  constantly 

employed  amongst  the  military  stations. 

2009.  Will  you  be  good  enough  to  state  to  the 
Committee  the  principal  stations  which  you  have 
inspected  ? — The  barracks  on  the  Neilgherry  hills 
are  the  most  interesting  modern  ones  ;  Bangalore  I 
have  inspected,  but  not  officially. 

2010.  Are  there  any  others  ? — Cannanore,  and  the 
old  barracks  at  Trichinopoly,  and  all  the  old  barracks 
in  Madras. 

2011.  You  have  not,  I  believe,  been  yourself  em- 
ployed either  in  planning  or  constructing  any  military 
building?  ? — None  of  the  modern  ones. 

2012.  In  the  course  of  your  inspections  have  you 
become  sufficiently  acquainted  with  the  peculiarities 
of  the  different  barracks  ? —  I  have  discussed  con- 
tinually all  the  peculiarities  of  the  different  barracks. 

2013.  To  take  first  the  barracks  on  the  Neilgherry 
hills,  of  Avhich  you  have  spoken,  are  they  of  con- 
siderable extent? — They  were  built,  when  I  saw  them, 
for  only  one  wing  of  a  regiment,  and  the  hospital. 

2014.  Are  they  in  the  neighbourhood  of  Ootaca- 
mund  ? — Yes,  at  a  place  called  Jackatalla. 

2015.  At  a  height  of  about  4,000  or  5,000  feet  ?— 
About  6,000  feet. 

2016.  Have  you  any  remark  to  make  as  to  the 
nature  of  the  country  about  that  station  ? — I  was  at 
the  spot  when  the  Inspector-General  of  Hospitals  was 
first  examining  it,  and  subsequently  with  Lord 
Tweedale  when  he  determined  upon  it  as  the  site  of 
the  barrack,  because  it  was  a  fine  open  valley,  well 
supplied  with  watei%  and,  as  far  as  the  slope  of  the 
country  went,  as  good  a  position  as  any  that  could  be 
found.    It  has  lately  become  'a  question  with  the 


doctors  whether  it  would  not  have  been  better  to 
build  a  thousand  feet  higher. 

2017.  I  believe  that  the  Neilgherries  possess  an 
advantage  over  most  mountain  ranges,  being  an  open 
undulating  country  ? — I  believe  that  the  Neilgherries 
will  be  found  the  very  best  home  for  Europeans  in  all 
India  ;  they  are  much  more  open  than  the  mountains 
in  general,  not  so  precipitous  as  the  Himalayas,  and 
everywhere  more  level  and  habitable. 

2018.  The  general  fault  of  hill  stations  is,  that 
there  are  only  two  or  three  roads  on  which  it  is  pos- 
sible to  move  ;  but  that  is  not  the  case,  1  believe,  in 
the  Neilgherries  ?  —  No,  it  is  strikingly  different ; 
there  is  no  actual  flat,  but  the  country  is  not  preci- 
pitous, and  roads  can  be  opened  with  facility  through 
the  country. 

2019.  Are  the  troops  quartered  at  this  station  all 
the  year  round  ? — Yes,  the  whole  year  round  ;  it  is 
out  of  the  very  rainy  portion  of  the  hills,  and  the 
site  was  chosen  partly  on  that  account. 

2020.  Has  any  tendency  to  such  diseases,  as  prevail 
in  other  hill  stations,  been  noticed,  such  as  dysentery? 
— Dysentery  is  not  a  common  complaint  on  the 
Neilgherries  ;  but  as  it  is  a  very  fatal  complaint 
when  it  does  occur  it  is  naturally  a  good  deal  feared 
and  talked  about.  I  may  mention  that  I  was  em- 
ployed to  examine  the  Jackatalla  barracks,  when  the 
late  General  Anson, — having  seen  Lord  Dalhousie's 
order  giving  great  additional  space  to  the  barracks 
then  building  in  the  North  of  India, — was  led  to  sup- 
pose that  the  rooms  in  these  were  too  confined  ;  and 
suggested  their  being  pulled  down,  and  begun  again. 
But  on  consideration  of  the  subject,  the  size  of  the 
rooms  was  determined  to  be  ample  ;  and  it  was 
allowed  that  any  increase  would  make  them  unneces- 
sarily cold.    I  found  that  the  Aving  of  a  regiment  had 
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been  in  temporary  barracks  for  six  months  ;  and 
though  the  walls  of  these  buildings  were  not  more 
than  six  feet  high,  the  beds  almost  touching,  and  every 
hole  that  could  afford  ventilation  filled  up  in  order  to 
keep  the  rooms  warm, — yet  there  was  no  sickness. 
This  Avas  the  more  remarkable  as  there  had  been  a 
considerable  loss  of  life  on  the  first  arrival  of  these 
men  on  the  hills  from  inflammatory  complaints. 

2021.  Although  the  sanitary  conditions  were  bad  ? 
— The  position  of  the  buildings  was  good,  but  the 
rooms  were  so  confined  that  any  one  would  have 
thought  it  injurious  to  the  health  of  the  men.  Yet, 
when  1  enquired  of  the  medical  officer  what  sick  he 
had  in  hospital,  he  told  me  that  there  were  only  three 
per  cent,  of  the  whole  number,  and  that  two  out  of 
these  three  were  on  the  sick  list  from  contusions. 

2022.  The  peculiarities  of  the  climate  seemed  to 
compensate  for  the  artificial  disadvantages  of  the 
place  ? — Yes  ;  the  men  were  living  apparently  a 
healthy  life,  very  much  out  in  the  open  air  ;  the 
mortality  that  had  occurred  was  only  in  cases  which 
had  appeared  in  an  inflammatory  form  below. 

2023.  (Sir  R.  Martin.)  And  especially  in  bowel 
complaints  ? — Yes  ;  what  we  should  describe  as 
dysentery,  and  liver  complaints. 

2024.  (Dr.  Gibson.)  Did  none  of  the  men  die, 
except  those  who  came  up  as  invalids  ? — The  general 
report  made  to  me  was,  that  those  men  who  had  died 
were  those  who  had  come  up  sick.  There  appeared 
to  be  no  illness  on  the  hills  at  all  from  the  climate 
alone,  nor  any  bad  effect  produced  upon  the  health 
of  the  men,  nor  is  there  any  such  sickness  amongst 
the  people  who  live  on  the  hills  generally,  and  who 
remain  there  permanently  ;  but  if  anybody  remains  on 
the  hills  who  has  been  attacked  with  liver  complaint, 
it  is  almost  certainly  fatal,  not  to  soldiers  only. 

2025.  Were  the  buildings  which  you  have  men- 
tioned wooden  buildings  ? — They  were  made  of  mud 
with  a  wooden  roof  and  thatch,  and  they  were  theo- 
retically as  unfit  to  put  men  in,  in  such  numbers,  as 
they  possibly  could  be.  With  regard  to  the  new  per- 
manent barracks  under  inspection,  my  opinion  was, 
that  a  very  undue  importance  was  set  upon  the  height 
of  the  rooms.  The  cubical  content  of  air  is  calculated 
by  the  height,  length,  and  breadth  being  multiplied 
together,  so  that  the  same  value  is  given  to  the  air 
high  above  the  men's  beds  as  that  on  the  same  level 
with  them.  This  is,  in  my  opinion,  fallacious,  as  the 
air  immediately  near  the  men  must  be  of  much  more 
importance  than  the  air  far  above  them. 

2026.  (Chairman.)  Was  not  the  idea  under  which 
the  barracks  were  constructed  of  great  height,  this, 
that  if  you  gave  much  space  laterally,  there  would 
always  be  a  danger  in  a  time  of  emergency  of  the 
barracks  being  overcrowded,  while  if  you  gave  the 
space  vertically  such  overcrowding  would  not  be 
possible  ? — That  is  another  matter  ;  and  in  point  of 
fact,  it  would  be  well  to  have  the  barracks  so  con- 
structed, that  in  case  of  emergency,  they  might  be 
capable  of  holding  more  men  than  they  ought  to  con- 
tain, under  ordinary  circumstances.  And  I  think 
that  where  the  difficulty  about  building  suitable  cover 
for  soldiers  is  found  to  be  the  excessive  cost,  as  has 
been  the  case  in  India,  it  would  be  better  if  less 
money  had  been  spent  in  the  height  of  the  rooms, 
especially  in  India ;  as  in  that  climate  generally, 
the  upper  ventilation  may  be  made  very  perfect, 
without  the  rooms  being  made  too  cold.  Some  rooms 
have,  I  think,  been  built  22  feet  high. 

2027-  (Sir  R.  Martin.)  The  ventilation  which  you 
speak  of  could  be  secured,  could  it  not,  by  night  as 
well  as  by  day  ? — In  the  hill  stations  the  objection 
was  that  the  men  would  not  have  the  place  open,  as  it' 
would  be  too  cold. 

2028.  That  is  at  Jackatalla  ?— In  the  warmer 
months  even  they  would  close  the  ventilation  if  they 
could  ;  but  such  ventilation  might  be  given  as  would 
be  quite  sufficient  if  it  was  well  contrived,  so  as  not 
to  affect  the  temperature  materially. 

2029.  (Chairman.)  What  number  of  men  would 
these  buildings  hold  ? — I  do  not  remember  the  details, 


but  they  were  fine  large  buildings,  and  they  were     Ma j- Gen. 
for  the  wing  of  a  regiment.    I  cannot  give  you  the   F.  C.  Cotton. 
actual  measurement  of  any  of  them.  — ~ 

2030.  At  that  station  how  far  distant  were  they  1861 
from  the  plains,  or  supposing  that  anything  had 

occurred  in  the  plains,  and  that  their  services  were 
required,  in  what  time  could  they  have  come  down  ? 
— On  the  southern  side  the  distance  from  Jackatalla 
to  the  plains  is  20  miles,  and  can  be  marched  in  a 
day  ;  but  there  are,  at  present,  no  roads  fit  for  wheel 
carriage  in  that  direction.  There  is  a  road  to  the 
north  which  leads  into  Mysore,  and  from  Jackatalla 
to  the  open  plains  in  that  direction  is  about  40  miles. 
There  is  no  road  fit  for  wheel  carriage  to  the  west- 
ward, except  by  a  long  circuit  of  many  days  march 
through  the  Mysore  country.  But  the  distance  by 
which  men  may  be  marched  from  Jackatalla  into  the 
open  country  of  Malabar  is  about  70  miles  ;  of  which 
46  are  on  the  tops  of  the  mountains.  A  good  road  is 
very  much  needed  in  that  direction. 

2031.  Is  there  not  an  intervening  belt  of  unhealthy 
country  between  the  hills  and  the  plains  ? — Yes, 
there  is  more  or  less  jungle  and  dangerous  country 
on  all  sides.  On  the  south,  including  the  pass,  it  is 
20  miles  broad,  and  if  the  pass  was  lengthened  to  a 
suitable  slope  for  wheel  carriages  it  would  be  at  least 
30  miles  long.  On  the  north  the  plain  of  Mysore  is 
about  2,500  feet  above  the  sea,  and  the  breadth  of 
unsafe  country  in  that  direction  is  about  25  miles 
broad.  On  the  west,  by  the  most  direct  route,  the 
dangerous  country  could  not  be  passed  under  20  miles  ; 
but  if  the  pass  were  made  of  a  moderate  slope,  the 
distance  in  which  fever  might  be  met  with  would  be 
about  30  miles. 

2032.  Have  you  any  means  of  ascertaining  what 
the  cost  of  maintaining  troops  at  that  station  would 
be,  as  compared  with  maintaining  a  similar  number 
of  troops  in  the  plains  ? — I  think  that  when  the  thing 
is  thoroughly  done,  there  will  be  very  little  additional 
cost ;  because  they  may  have  the  cattle  bred,  and  all 
the  vegetables  grown  on  the  hills  ;  but  in  a  transition 
state  it  must  of  course  be  more  expensive,  as  every- 
thing has  to  be  obtained  from  below. 

2033.  That  is  a  peculiarity,  is  it  not,  of  the  high 
undulating' land  of  the  Neilgherries,  that  the  large 
amount  of  provisions  which  they  require  can  be  ob- 
tained there  ? — Yes  ;  but  not  only  that  ;  there  is  a 
greater  extent  of  country  capable  of  cultivation,  and 
there  is  a  good  population  of  cultivators,  a  very  hardy, 
industrious,  and  peaceable  race,  willing  to  undertake 
any  profitable  cultivation.  In  this  respect,  the 
Neilgherries  have,  I  believe,  the  advantage  over  the 
mountains  of  India  generally. 

2034.  That  is  not  the  case  in  all  the  hill  ranges  of 
India  ? — No,  by  no  manner  of  means. 

2035.  (Sir  R.  Martin.)  When  new  hill  stations 
are  to  be  selected  for  occupation  by  British  troops, 
would  it  not  be  well,  before  constructing  permanent 
barracks  and  hospitals,  to  have  the  localities  occupied, 
with  the  view  of  testing  the  climate,  first  by  native 
troops  and  then  by  European  troops  ? — I  do  not  think 
that  there  is  any  object  in  native  troops  being  sent 
there  ;  but  I  think  it  would  be  very  advisable  to  have 
temporary  buildings  erected  for  Europeans,  so  as  to 
test  the  climate. 

2036.  Before  constructing  permanent  buildings  ? — 
Yes  ;  if  they  were  entirely  in  a  new  country  that 
had  never  been  visited  ;  but  it  would  be  quite  unne- 
cessary in  the  Neilgherries. 

2037.  For  the  purpose  of  testing  mountain  climates, 
would  not  huts,  constructed  of  ordinary  materials, 
answer  well  enough  for  the  temporary  purpose  indi- 
cated ? — Our  experience  was,  that  the  people  were 
better  in  huts  than  in  barracks  ;  that  is  to  say,  the 
European  pensioners,  who  lived  in  their  own  huts, 
were  in  as  good  a  state,  or  better  state  of  health,  than 
the  people  in  the  barracks  generally. 

2038.  (Dr.  Sutherland.)  In  what  parts  of  India 
have  you  carried  out  works  o  1  irrigation  ? — In  the 
southern  portion  of  India. 

2039.  What  is  the  general   naracter  of  the  soil  that 
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Maj.-Gen.  has  been  irrigated  ? — All  sorts  of  soils  are  irrigated 
F.  C.  Cotton,    in  the  South  of  India. 

  2040.  Will  you  describe  generally  to  the  Committee 

23  March  1861.  ^  natUre  of  the  works  which  have  been  carried  out, 
and  how  the  water  is  applied  ? — We  have  two  dis- 
tinct kinds  of  works,  one  in  which  we  keep  the 
water  in  reservoirs,  and  so  cultivate  ;  and  the  other 
in  which  it  is  turned  from  the  river  without  storing  it. 

2041.  Is  the  surface  of  the  land  very  much 
flooded  ? — The  surface  of  whole  deltas  are  kept 
flooded  for  the  greater  part  of  the  year,  and  are  dry 
during  the  other  part  of  the  year. 

2042.  Are  the  works  carried  out  near  any  large 
cities  or  groups  of  population  ? — Yes.  Trichinopoly 
has  much  irrigated  land  close  about  it. 

2043.  Are  the  works  carried  out  near  any  large 
station  ? — Yes  ;  they  have  irrigation  near  Bangalore  ; 
in  short,  in  Madras,  irrigation  is  carried  out  in  almost 
all  places  wherever  we  have  European  stations. 

2044.  Have  you  ever  received  any  complaints  of 
injurious  effects  produced  upon  health? — In  Southern 
India  we  know  nothing  of  ill  effects  to  health  from 
irrigation.  Officers  who  come  from  the  northern 
parts  of  India  say  that  the  people  of  that  country 
suffer  from  spleen  and  other  diseases  arising  from 
malaria  ;  but  we  have  nothing  of  the  sort. 

2045.  In  such  a  case  as  Trichinopoly,  for  example? 
— Very  great  works  have  been  carried  out  there,  but 
there  have  been  no  complaints  of  fever.  We  know 
nothing  of  it. 

2046.  Do  you  combine  works  of  drainage  with 
works  of  irrigation  ? — Very  indifferently. 

2047.  Do  you  allow  the  water  to  lie  upon  the  sur- 
face of  the  ground  ? — The  water  lies  upon  the  ground 
during  the  growth  of  the  crop,  which  is  the  case  with 
rice,  the  grain  chiefly  irrigated,  from  four  to  six 
months  ;  where  there  is  a  second  crop  the  land  is 
again  laid  under  water  during  some  of  the  remaining 
months  ;  but  much  of  the  land  is  flooded  one  half  the 
year,  and  is  dry  the  other  half. 

2048.  Would  it  be  any  improvement,  do  you  think, 
to  combine  works  of  drainage  with  irrigation  ? — It 
would  be  very  advisable  no  doubt  to  be  very  careful 
of  drainage  in  countries  where  fever  was  caused  by 
irrigation.  Our  experience  led  us  to  suppose  that 
excessive  and  continuous  heat  made  countries  more 
safe  from  fever.  And  this  supposition  was  borne  out 
by  the  comparative  unhealthiness  of  the  northern 
provinces  of  India  and  Italy  ;  those  countries  suf- 
fering while  our  tropical  climate  did  not. 

2049.  Have  you  ever  heard  it  stated  that  water 
improves  the  climate  ?  —  We  consider  that  it  im- 
proves the  climate  of  hot  stations,  by  making  them 
cooler. 

2050.  (Sir  R.  Martin.)  By  the  evaporation  which 
takes  place  ? — Yes  ;  the  evaporation  decidedly  cools 
the  air. 

2051.  What  you  have  stated  would  seem  to  imply 
that  extreme  heat,  as  well  as  exceeding  cold,  tends  to 
depress  malaria  ? — Quite  so  ;  that  is  quite  my  im- 
pression, judging  from  my  experience,  and  it  was 
very  generally  thought  so.  We  believe  now  that 
temperature  has  a  great  deal  to  do  with  the  malaria 
getting  into  a  poisonous  state.  I  have  been  in  Hong 
Kong,  the  climate  of  which  is  called  hot  ;  but  it  is 
not  hot  in  the  sense  in  which  I  speak  of  heat  in  the 
Carnatic  ;  I  should  consider  it  among  the  dangerous 
climates,  as  being  moderately  hot,  and  therefore  con- 
ducive to  poisonous  malaria. 

2052.  (Chairman.)  You  speak  of  Southern  India 
as  being  hotter  than  the  north  of  India  ? — Yes. 

2053.  And  so  I  believe  it  undoubtedly  is,  taking 
the  average  of  the  year  through  ;  but  is  there  not  a 
season  of  greater  heat  in  Northern  India  than  there 
is  in  the  south  ? — Not  altogether,  I  think.  There 
are  parts  of  the  south  which  are  quite  as  hot.  We 
had  the  thermometer  in  the  delta  of  the  Godavery  at 
times  as  high  as  it  ever  is  in  the  north  of  India. 

2054.  (Dr.  Farr.)  Can  you  state  what  the  tempe- 
rature there  is  ? — I  have  seen  it  with  a  very  hot  land 
wind  at  113.°  in  the  inner  room  of  a  good  house. 


2055.  (Chairman.)  With  regard  to  establishing 
new  hill  stations,  are  there  any  remarks  or  suggestions 

that  it  occurs  to  you  to  make  to  the  Committee  ?  

No,  not  beyond  the  fact  that  I  would  occupy  every 
hill  station  that  I  could  find  with  Europeans,  which 
was  not  actually  proved  to  be  unhealthy. 

2056.  As  a  general  rule  you  would  assume  that  the 
high  ground  was  healthy,,  and  the  low  ground  un- 
healthy ? — Yes,  and  that  the  higher  ground  is,  there- 
fore, better  for  Europeans.  I  have  not  the  slightest 
doubt  that  there  are  hills,  of  a  certain  height, 
which  are  unhealthy,  and  must,  therefore,  be  con- 
demned ;  but,  as  a  general  rule,  it  is  worth  while  to 
make  inquiries  everywhere,  and  wherever  hills  are 
found  to  be  healthy,  Europeans  should  be  placed  upon 
them,  if  they  are  required  in  the  neighbourhood. 

2057.  Taking  the  part  of  India  with  which  you 
are  acquainted,  is  it  the  fact  that  hills  of  a  moderate 
elevation,  are  to  be  found  almost  everywhere  within 

two  or  three  days  march  of  an  existing  station  ?  

Yes,  that  is  so.  Every  year  seems  to  prove  that  you 
have  some  range  of  hills  within  reach  of  you  ;  there 
is  hardly  any  province  without  some  hills. 

2058.  (Dr.  Farr.)  You  do  not,  I  presume,  extend 
that  observation  beyond  the  Deccan  ?• — There  are 
hills  there  at  no  great  distance. 

2059.  (Chairman.)  In  the  Mysore  country  there 
are,  I  believe,  abundance  of  hills  ?— Yes,  ranges  of 
hills,  with  fine  climates,  almost  every  one  of  them. 

2060.  Where  the  old  native  hill  forts  were  erected? 
— Yes,  and  extensive  ranges  also. 

2061.  (Sir  R.  Martin.)  Are  there  not  unexplored 
ranges  in  the  Travancore  country  ?  —  Yes,  one  of 
which  I  have  crossed;  and  my  experience  in  such 
forests  is,  that  fatal  fevers  are  very  local,  the 
malaria  or  whatever  causes  them  being  confined  to 
narrow  spots.  I  was  led  latterly  to  conceive  that  the 
form  of  the  ground  had  much  to  do  with  it,  as  the 
poison  became  condensed  and  increased  in  strength  in 
places  from  which  it  could  not  flow  off  or  the  wind 
could  not  disperse  it. 

2062.  It  had  lodged  in  those  places  ?  — Yes,  where 
there  was  no  outlet  ;  and  I  have  little  doubt  that 
surrounding  trees  form  a  tank  for  malaria  in  many 
cases  ;  hence  the  danger  of  close  belts  of  trees  about 
buildings  even  in  the  open  country. 

2063.  (Dr.  Farr.)  What  was  the  quality  of  the 
water  to  be  found  in  those  districts  ? — I  think  there 
was  only  one  place  in  which  we  came  to  the  con- 
clusion that  the  water  was  bad  in  all  that  country. 

2064.  Did  you  test  the  quality  of  the  water  in  any 
way  ? — It  has  been  tested  again  and  again,  but  there 
was  nothing  to  detect.  The  particular  point  to  which 
I  refer  was  at  the  foot  of  theNeilgherries,  near  Seegoor; 
there  was  a  stream  from  the  hills  there,  which  all  the 
doctors  thought  was  poisonous  ;  that  was  the  only 
case  that  was  established,  but  the  natives  attribute 
everything  to  the  water. 

2065.  (Sir  P.  Cautley.)  How  would  you  test  the 
value  of  a  position  in  the  hills  ? — There  is  no  way  of 
testing  the  climate  of  the  hills  but  by  actual  trial. 
There  are  places  where  a  fine  healthy  population  of 
natives  live  which  are  decidedly  dangerous  to  all 
strangers.  If  the  inhabitants  suffer  from  fever  there  is 
no  doubt  that  strangers  will  suffer;  but  their  exemp- 
tion from  fever  is  no  security  to  others,  though  it  may 
give  fair  promise  of  the  climate  suiting  Europeans, 
who  seem  to  bear  a  change  of  climate,  and  even  to 
bear  up  against  a  bad  climate  better  than  Asiatics. 
It  seems  quite  necessary  that  to  test  a  climate  Euro- 
peans should  be  stationed  in  it  to  make  the  experiment. 

2066.  Are  you  acquainted  with  the  hills  near  Vi- 
zagapatam  ?  —  I  have  never  been  over  them,  but 
some  of  the  worst  fevers  are  found  in  that  neigh- 
bourhood. 

2067.  (Sir  R.  Martin.)  Those  are  ranges,  I  believe, 
of  medium  elevation  ? — Yes,  of  something  like  2,000 
feet. 

2068.  But  all  of  medium  elevations  ? — Yes. 

2069.  (Chairman.)  I  understand  you  to  recommend 
that  wherever  a  hill  station  is  established,  or  is  pro- 
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posed  to  be  established,  the  site  should  first  be  tested  as 
to  its  healthiness  by  sending  up  a  small  number  of  men 
to  occupy  it  temporarily  ? — Yes,  I  think  that  that  is 
the  only  way. 

2070.  (Sir  P.  Cautley.)  It  would  be  impossible, 
would  it  not,  to  send  up  a  number  of  Europeans  to 
test  the  value  of  a  place  ? — A  few  men  going  up  to 
prepare  huts  would  test  the  climate.  It  is  impossible 
to  avoid  all  risk,  but  by  taking  ordinary  precautions, 
and  avoiding  what  would  appear  to  those  experienced 
in  the  kind  of  climate  dangerous  positions  the  risk 
need  not  be  great.  I  must  admit  that  there  is  one 
range  which  has  deceived  everybody  ;  I  allude  to  the 
Shevaroy  Hills,  near  Salem,  which  seem  perfectly 
healthy  for  years  together,  but  have  been  visited  at 
long  intervals  by  violent  and  even  fatal  fevers.  Such 
a  case  makes  it  highly  desirable  to  build  temporary 
rather  than  permanent  buildings  in  new  localities; 
but  I  consider  it  so  important  that  European  troops 
should  have  the  advantage  of  the  cool  atmosphere  of 
the  hills  that  I  would  always  test  their  climate  when 
troops  are  required  in  their  neighbourhood. 

2071.  (Sir  R.  Martin.)  It  cannot  always  be  done, 
either,  by  means  of  native  troops,  who  are  very  sus- 
ceptible of  malaria  ? — No,  not  with  certainty.  The 
natives  of  Malabar  cannot  live  in  safety  in  what  we 
consider  the  most  healthy  climate  of  the  Neilgherries, 
while  the  people  of  Mysore,  Coimbatore,  and  other 
districts  to  the  eastward,  find  the  climate  no  less 
healthy  to  them  than  to  us. 

2072.  (Chairman.)  You  do  not  find  the  natives 
willing  to  go  beyond  a  certain  elevation,  I  believe  ? 
— They  do  not  like  it  at  first,  but  they  all  like  it  when 
they  get  there.  The  town  of  Ootacamund  is  composed 
of  men  who  wish  to  go  nowhere  else,  although  it  is 
very  cold  in  the  winter. 

2073.  (Sir  P.  Cautley.)  It  is,  in  fact,  a  European 
climate,  is  it  not,  and  not  a  tropical  one  ? — It  is  more 
European  than  tropical. 

2074.  When  you  go  to  the  lower  elevations  of 
between  3,000  and  4,000  feet,  such  as  where  Harris's 
valley  is,  then  arises  the  question  how  you  are  to  test 
the  value  of  such  a  position,  because  people  do  not 
reside  there,  and  there  is  no  cultivation,  no  villages, 
and  no  indications  by  which  you  can  ascertain 
whether  people  can  live  there  ? — It  would  be  difficult 
to  test  it  in  a  moment,  but  I  should  not  hesitate  in 
places  of  good  promise  to  send  up  a  party  to  open  the 
ground  and  to  make  arrangements  for  a  station. 

2075.  (Chairman.)  If  there  is  any  opening  of  the 
ground  afresh,  is  it  not  likely  that  a  site  may  be 
prematurely  condemned  as  unhealthy  ;  for  example, 
does  it  not  often  happen  that  after  first  opening  the 
ground  mischief  follows  ? — Yes  ;  Hong  Kong  the 
first  year  after  it  Avas  opened  was  most  deadly.  Since 
that  it  has  never  been  so  bad. 

2076.  (Col.  Dicrand.j  In  the  course  of  carrying 
out  works  of  irrigation  and  turning  up  new  ground, 
have  you  observed  any  such  consequences  to  result  in 
the  south  of  India  ? — The  greater  part  of  the  land 
we  have  watered  has  been  cultivated  before,  but  in 
healthy  situations  newly  cultivated  land  has  not  led 
to  sickness  in  the  south  of  India. 

2077.  You  have  stated  that  you  think  it  worth 
while  to  try  experiments  on  the  lower  hills,  would 
you  make  any  limitation  as  to  the  height  above  the 
sea,  or  would  you  include  ranges  of  moderate  eleva- 
tion, say  of  2,000  feet  above  the  level  of  the  sea,  as 
well  as  the  higher  ones  of  5,000  and  6,000  ? — . 
Certainly  ;  but  I  should  feel  more  confidence  in 
beginning  with  some  than  with  others.  All  those  of 
anything  like  6,000  feet  elevation  might  boldly  be 
tested  if  the  extent  was  considerable,  and  the  forest  not 
dense,  and  you  might,  I  think,  very  boldly  go  to  2,500 
feet,  but  there  are  hills  of  2,500  feet  in  elevation,  the 
spurs  of  greater  hills,  on  which  I  would  not  venture, 
but  for  all  that  local  knowledge  is  the  only  guide. 

2078.  (Sir  R.  Martin.)  As  a  general  principle 
you  would  say,  I  presume,  that  the  higher  the  eleva- 
tion the  greater  certainty  there  was  of  coolness  and 
of  purity  in  the  atmosphere  ? — Unquestionably. 


2079.  (Sir  P.  Cautley.)  In  Harris's  valley  near  Maj.-Gen. 
Vizagapatam,  the  experiment  was  made  by  sending  C-  Cotton 
up  a  small  party  of  troops  for  one  season,  huts  were  93  March  186 

built  for  them,  and  everything  was  done  apparently  ~  

that  was  necessary  ;  but  after  a  few  months  the 

whole  party  was  attacked  by  fever,  and  had  to  be 
carried  down,  and  the  place  has  been  condemned  after 
an  expenditure  of  from  50,000  to  60,000  rupees.  Do 
you  consider  that  the  condemnation  of  that  place  was 
a  justifiable  condemnation  ? — That  would  depend 
much  upon  local  circumstances,  if  it  was  a  valley 
almost  surrounded,  and  there  was  anything  like  dense 
forest  below  it  to  prevent  the  free  circulation  of  the 
air,  I  should  say  that  it  was  not  an  eligible  site,  and 
if  there  were  other  localities  very  different  facing  the 
opposite  way,  I  should  say  that  the  country  was 
worth  further  examination.  There  are  things  of  that 
sort  to  which  no  general  rule  can  be  applied,  and  it 
must  depend  upon  the  intelligence  of  the  local  officers. 

2080.  (Dr.  Farr.)  If  the  water  should  break  out 
at  particular  points,  it  would  make  a  difference,  and 
the  soil  might  become  marshy  ? — We  have  a  sort  of 
general  idea,  that  where  there  is  much  higher  ground 
near  at  hand,  the  spurs  are  not  so  safe  as  the  highest 
table  lands. 

2081.  (Colonel  Durand.)  In  fact,  wherever  the 
ground  is  enclosed  a  good  deal,  so  as  to  check  the  free 
circulation  of  the  air,  the  place  is  objectionable  ?— 
Yes  ;  and  that  is  a  most  important  thing  to  observe. 
I  think  it  is  in  Lyell's  Geology  that  a  case  in  point  is 
stated,  where  an  ancient  wall  stood  across  a  valley, 
and  the  country  above  it  was  full  of  forest  and  fatal 
malaria.  By  some  accident  a  part  of  the  wall  fell, 
and  the  consequence  was  that  the  whole  country 
below  suffered  from  the  fever,  showing  almost  cer- 
tainly that  the  malaria  had  been  held  in  by  the  wall 
as  in  a  tank,  and  had  poured  down  the  valley  when 
the  opening  in  the  wall  admitted  it.  I  believe  in 
many  cases  that  a  valley  which  has  a  heavy  belt  of 
trees  across  it  is  formed  into  a  tank  of  the  kind  in 
which  malaria  gains  strength. 

2082.  (Sir  R.  Martin.)  The  influence  of  high 
walls  and  belts  of  trees  has  long  been  a  matter  of 
observation  in  Italy  ? — So  I  have  understood  ;  and 
this  particular  case  I  recollect  reading. 

2083.  (Dr.  Farr.)  Have  you  employed  bodies  of 
men  in  irrigation  works  upon  detached  duties  in 
different  parts  of  India  ? — Yes.  I  have  employed 
many  Europeans  as  supervisors  ;  not  in  actual  labour. 
In  the  Godavery  works  I  had  about  20,000  men  at 
work,  and  about  40  Europeans,  and  our  experience 
there  went  to  prove  that  the  exposure  did  little  or  no 
harm  to  the  men  who  led  temperate  lives  ;  and,  I 
believe,  if  men  are  to  be  in  a  hot  climate,  they  are 
better  employed  in  the  open  air  than  confined  to 
buildings. 

2084.  Can  you  state  generally  from  your  experience 
whether  a  place  is  likely  to  be  healthy  ? — Yes,  in 
the  open  country  of  the  south  of  India  we  can  speak 
pretty  confidently  as  to  the  healthiness  of  any  posi- 
tion. And  our  experience  leads  us  to  know  what 
are  undoubtedly  dangerous  spots. 

2085.  So  that  you  would  have  had  some  indication 
as  to  the  points  to  which  it  would  be  right  and  safe 
to  send  troops  by  way  of  experiment  ? — Ho  you  mean 
on  the  hills  ? 

2086.  Yes  ;  I  mean  that  you  could  point  out  certain 
localities  which  would  probably  be  healthy  ? — My 
own  impression  is,  after  long  experience,  that  I  could 
point  out  many  hills  on  which  I  should  not  hesitate 
to  place  anybody  ;  but  I  fully  admit  that  I  could  not 
judge  with  certainty  of  any  spot. 

2087.  (Chairman.)  I  believe  you  have  had  con- 
siderable experience  in  providing  shelter  for  the 
army  in  China  ? — I  was  with  the  army  there  for  two 
years,  constantly  changing  places  ;  but  we  sheltered 
them  there  chiefly  in  buildings  that  we  found  ready 
built  (native  buildings),  requiring  only  to  be  altered 
to  suit  the  purpose,  and  the  experience  was  valuable 
in  every  way,  for  nothing  could  be  more  unsuccessful 
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Maj.-Gen.     than  we  were,  at  first,  in  the  treatment  of  the  army; 

F.  C.  Cotton,   the  mismanagement  was  was  most  fatal. 

13  Marchi  "  2088.  That  was  in  the  first  China  war  ? — Yes. 
aici  ..oi.  2089.  You  stated  that  the  early  experiments  Avere 
unsuccessful  ?  —  The  army  was  for  many  months 
ruinously  mismanaged.  And  there  was  an  epidemic 
in  the  country  which  took  a  most  fatal  form  with  the 
army  in  Chusan.  The  same  disease  ran  through  the 
navy,  but  the  men  being  well  fed  and  well  sheltered, 
few,  if  any,  died  of  it ;  whilst  the  26th  Cameronians 
were  almost  destroyed  by  it. 

2090.  That  was  in  a  low-lying  marshy  country, 
was  it  not  ? — Yes  ;  but  we  ascertained  that  there  was 
an  epidemic  in  the  country  generally. 

2091.  (Sir  R.  Martin.)  Was  not  the  force 
planted  in  a  marsh,  while  there  was  a  town  of  com- 
parative salubrity  close  at  hand  ? — They  were  not 
actually  in  a  marsh  ;  but  there  was  low  land  about 
the  camp,  and  many  of  the  men  were  for  a  length  of 
time  in  open  buildings,  in  a  pillaged  town,  with  the 
contents  of  the  shops  thrown  out  and  rotting  in  the 
drains  of  the  streets.  The  provisions  brought  from 
India  with  the  army  had  become  unfit  for  use,  and  no 
steps  were  taken  to  procure  fresh  meat  for  the  soldiers, 
whilst  the  navy  demanded  and  obtained  fresh  pro- 
visions from  the  Chinese  inhabitants  of  the  islands,  and 
the  epidemic  proved  in  general  harmless  with  the 
sailors. 

2092.  (  Chairman.)  Speaking  generally  with  regard 
to  the  arrangements  adopted  for  cleansing  military 
stations,  and  for  removing  impurities,  do  you  con- 
sider that  those  arrangements  are  satisfactory  ? — In 
the  modern  barracks  great  trouble  has  been  taken  to 
make  them  so  ;  in  the  old  barracks  there  is  compara- 
tively little  done,  but  the  hill  stations  generally 
have  great  advantages  in  that  respect,  the  rapid  fall 
of  the  land  facilitating  the  drainage  from  the  barracks. 

2093.  The  force  of  gravity  is  sufficient,  I  suppose  ? 
— Yes. 

2094.  Are  you  acquainted  with  the  station  at 
Bangalore  ? — Yes. 

2095.  What  is  your  opinion  of  that  station  in  a 
sanitary  point  of  view  ?■ — I  think  it  is  very  good  ; 
the  Mysore  country  has  undoubtedly  fevers  all  over 
it ;  but  Bangalore,  considering  the  nature  of  the 
country  generally,  has  been  a  very  healthy  station,  and 
I  think  that  this  last  year  was  the  first  time  that 
it  ever  had  cholera,  or,  at  all  events,  severe  cholera. 

2096.  (Sir  R.  Martin.)  Have  you  observed  the 
influence  of  the  red  sandstone  rock  about  Serin- 
gapatam  ?  —  The  laterite  is  not  a  sandstone ;  it  is 
perfectly  distinct ;  it  has  more  of  the  ingredients  of 
granite  ;  iron  is  also  one  of  the  great  ingredients.  I 
have  not  detected  any  peculiar  influence  from  that. 
It  is  very  generally  distributed. 

2097.  It  has  been  noted  by  some  gentlemen  in  the 
south  of  India  that  the  laterite  formation,  wherever 
it  prevailed,  has  been  associated  with  the  prevalence 
of  fever  ? — It  has  not  certainly,  according  to  my  ex- 
perience. 

2098.  Probably  you  are  aware  that  Dr.  Haines  of 
Madras  wrote  upon  the  hill  fevers  ? — I  think  he  must 
have  written  a  great  many  years  ago,  and  before  much 
was  known.  I  do  not  think  the  opinion  prevails 
now  ;  he  must  have  written  30  years  ago. 

2099.  The  same  thing  has  been  observed  in  the 
province  of  Gondwana  and  at  Hong  Kong,  and  on  the 
west  coast  of  Africa  ?— I  should  distinguish  between 
the  rock  at  Hong  Kong  and  the  rock  on  the  western 
coast ;  one  is  quite  unlike  the  other ;  they  may  have 
the  same  effect,  but  they  are  perfectly  unlike  in 
geological  formation. 

2100.  (Col.  Durand.)  What  is  the  nature  of  the 
soil  at  Bangalore  ? — It  is  a  white  granite  rock  which 
splits  in  slabs  of  any  length,  and  is  used  for  building  ; 
the  rock  is  very  near  the  surface. 

2101.  Do  you  recollect  the  nature  of  the  soil  at 
Chusan  ? — I  do  not  recollect  it  at  this  moment ;  but 
I  remember  perfectly  well  that  they  had  there  very 
much  the  same  sort  of  granite,  as  far  as  its  splitting 
went,  at  Chusan,  that  there  is  in  Bangalore  ;  it  is 


split  in  cubes  in  the  same  sort  of  way.  I  think  it  very 
important  that  some  further  and  systematic  inquiry 
should  be  made  as  to  the  causes  of  fever  in  India. 
The  districts  in  which  fevers  prevail,  and  the  confined 
spots  in  which  they  are  fatal,  are  now  in  so  many 
cases  well  known  that  it  is  highly  probable  that  a 
careful  investigation  and  comparison  would  lead  to  a 
detection  of  the  source  of  the  evil,  and  the  cause  of 
the  poison  being  so  much  more  virulent  in  certain 
places,  and  those  frequently  of  very  limited  area. 

2102.  (Dr.  Farr.)  Do  you  mean  among  Europeans, 
or  among  natives  ? — I  mean  where  the  malaria  is 
found.  There  are  many  ailments  which  the  natives 
call  fever,  but  which  I  think  a  medical  man  does  not, 
which  are  the  effect  of  malaria.  They  have  colds 
and  chills,  which  do  not  appear  to  us  to  be  the  effect 
of  malaria,  but  which  they  call  fever. 

2103.  You  would  inquire  into  the  cause  of  fever 
among  Europeans?  —  Yes,  where  it  was  palpably 
fever,  beyond  a  doubt.  We  have  what  we  distinguish 
by  the  name  of  jungle  fevers,  and  those  fevers  are 
unmistakably  the  effect  produced  by  some  poison,  and 
people  have  been  known  to  die  of  them  in  a  few 
hours.  I  have  known  a  man  die  in  nine  hours  from 
the  time  he  was  attacked. 

2104.  (Sir  R.  Martin.)  There  are  also,  I  believe, 
very  fatal  hill  fevers  in  the  south  of  India  ? — Yes  ; 
I  speak  of  the  south  of  India. 

2105.  But  peculiar  to  the  lower  ranges  of  hills  ? — 
Fatal  fevers  are  found  at  all  levels  from  the  level  of  sea 
to  the  height  of  4,000  feet,  and  they  have  occasionally 
appeared  higher  still  in  the  Neilgherries,  but  when 
this  has  been  the  case  the  place  affected  has  been  at 
the  head  of  a  ravine  leading  from  a  fever  jungle. 

2106.  (Chairman.)  Can  you  lay  down  any  general 
rule  as  to  where  a  hill  station  should  or  should  not  be 
placed  ? — I  should  say  only  in  open  valleys  if  pos- 
sible, where  there  should  be  a  free  circulation  of  the 
air  about  them. 

2107.  There  should  be  no  jungle  immediately  near 
to  the  station?  —  Certainly  not  very  near  it.  We' 
have  now  come,  I  think,  to  the  conclusion  that  there 
are  just  as  bad  fevers  where  there  are  no  jungles  ; 
but  still  I  think,  for  the  sake  of  ventilation,  it  is  better 
not  to  have  stations  in  crowded  places. 

2108.  (Dr.  Farr.)  You  would  desire  to  secure  a 
free  circulation  of  air,  and  a  good  supply  of  water,  I 
presume  ?— Yes,  undoubtedly  ;  an  abundant  supply 
of  water  ensures  your  having  the  place  clean  ;  as 
drainage  is  effected  by  that  only. 

2109.  (Col.  Durand.)  With  regard  to  the  frequency 
of  cholera  among  the  troops  marching  in  the  Madras 
presidency,  have  you  at  all  turned  your  attention  to 
that  ? — Yes,  but  with  little  or  no  good  ;  for  it  comes 
at  times  when  you  least  expect  it. 

2110.  You  have  not  connected  it  with  particular 
sites  ? — No.  There  are  lines  of  road  along  which 
troops  have  marched  frequently,  and  on  a  single 
occasion  a  regiment  will  have  attacks  of  cholera 
along  that  line,  where  perhaps  for  years  they  never 
had  it  before  ;  and  I  might  refer  to  the  extraordinary 
instance  that  occurred  at  Kurrachee  ;  there  was  a 
case  in  which  there  was  a  visitation  of  the  most  fatal 
cholera  ever  known  ;  it  came  in  one  moment,  and  it 
was  three  days  in  existence  there  only ;  but  it  nearly 
destroyed  the  whole  population.  I  have  witnessed 
the  effects  of  fatigue  among  my  own  followers,  and  in 
one  case,  when  I  was  young,  I  was  moving  along  a 
very  fatal  jungle,  examining  the  line  of  a  river,  and  I 
went  as  fast  as  I  could,  in  order  to  save  my  people, 
but  I  lost  the  greater  part  of  those  who  went  with 
me,  and  I  was  afterwards  cautioned  that  over  fatigue 
aggravated  the  evil  I  tried  to  avoid. 

2111.  (Dr.  Gibson.)  Are  the  jungles  all  alike  with 
respect  to  marsh  ? — No,  some  are  perfectly  dry  ;  and 
there  are  jungles  of  vast  extent  on  the  slopes  of  the 
mountains  without  any  marshy  ground  in  them,  and 
they  are  feverish  nevertheless. 

2112.  (Chairman.)  Is  it  the  custom  to  move  troops 
much  from  station  to  station,  apart  from  military  or 
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political  reasons  ?  —  No,  I  do  not  think  it  is  with 
respect  to  European  troops. 

2113.  {Col.  Durand.)  In  fact,  European  regiments 
on  the  Madras  side  are  usually  given  a  very  long 
Spell  ? — Yes,  I  think  they  are  ;  I  think  that  the  only 
ohject  is  to  move  them  when  they  have  been  at  a  bad 
station,  to  give  them  a  better  chance  by  moving  them 
to  a  good  one. 

2114.  {Chairman.)  Do  you  consider  that  the  troops 
suffered  much  upon  the  march  ? — The  march  was 
always  a  danger.  When  they  moved  some  escaped 
and  some  suffered  ;  but  it  was  always  a  danger,  and 
troops  moving  were  never  sure  that  they  would  not 
meet  with  cholera.  They  certainly  suffered  more  on 
the  march  than  in  a  station. 

2115.  {Col.  Durand.)  Have  you  ever  heard  any 
satisfactory  reasons  assigned  for  the  cause  of  the 
outbreak  of  cholera  on  those  occasions  ? — Nothing 
that  ever  satisfied  me,  I  was  more  puzzled  every 
yeai\  The  case  at  Bangalore,  since  I  have  left  the 
country,  is  a  very  curious  one.  There  was  a  very 
severe  attack  of  cholera  at  Bangalore  last  year,  and 
it  had  hardly  been  known  there  before. 

I  would  venture,  with  the  permission  of  the  Com- 
mittee, to  suggest  what  I  have  on  a  previous  occasion 
proposed  to  the  India  Office.  It  is,  that  the  secret  and 
right  of  manufacturing  "Warburg's  fever  drops  "should 
be  obtained  by  purchase.  I  and  others  engaged  in 
opening  the  passes  through  the  fatal  jungles  of  the 
western  coast  of  India  have  found  that  medicine 
invaluable.  In  the  Perambaddy  pass  especially,  a 
trial  of  it  was  made  on  a  very  extensive  scale,  and 
with  admirable  results.  When  its  efficacy  became 
known,  the  coolies  employed  would  work  in  the  most 
dangerous  parts  of  the  forest,  if  they  were  assured 
that  the  medicine  was  at  hand.  After  a  long  expe- 
rience of  its  efficacy,  I  have  no  hesitation  in  saying, 
that  it  is  a  most  valuable  medicine,  and  ought  to  be  in 
every  hospital  and  camp  in  India. 

2116.  {Dr.  Farr.)  Does  it  contain  arsenic? — No, 
I  believe  not. 

2117.  (  Dr.  Gibson.)  Is  the  effect  of  it  immediate  ? — 
It  affects  so  immediately  those  fevers  on  the  west  coast, 
that  I  have  had  a  man  who  was  barely  able  to  swallow 
it  cured  in  a  few  hours  by  it.  I  don't  mean  to  say 
that  it  restored  the  lost  strength  of  the  patient  at 
once,  but  it  entirely  cured  the  disease.  The  effect  of 
it  is  to  produce  violent  perspiration  almost  in  all 
cases.  It  is  a  very  expensive  medicine,  costing  some- 
thing like  10s.  or  12s.  a  bottle,  which  contains  a  single 
dose  ;  here  it  costs,  I  think,  about  4s.  The  secret 
might  be  purchased,  and  I  think  it  ought  to  be  so. 
The  practice  was  to  give  half  of  the  bottle  as  a  dose, 
and  three  hours  afterwards  to  give  the  other  half; 
and  usually  a  short  time  after  it  had  been  administered, 
say,  half-an-hour,  the  patient  was  thrown  into  a 
violent  perspiration,  and  it  produced  no  after  ill  effects 
in  any  of  the  cases  that  I  ever  saw. 

2118.  Was  a  second  bottle  often  given? — No,  I 
never  had  to  use  it. 

2119.  {Sir  R.  Martin.)  Did  you  use  it  as  a  pre- 
ventive to  fever  ? — No,  it  was  used  only  in  extreme 
cases,  when  the  fever  was  very  severe. 

2120.  {Dr.  Gibson.)  Did  the  fever  occur  again  at 
the  usual  period  ? — No;  and  I  could  refer  to  some  very 
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striking  cases  of  its  good  effects.     Many  cases  of  Maj.-Gcn. 
China  fever  of  long  standing,  which  all  who  caught       O.  Cotton. 
suffered  from  for  years  afterwards,  were  completely  23Marohl861 
cured  by  a  single  bottle  of  this  medicine.  "   _J 

2121.  Were  those  persons  who  had  used  quinine 
largely  ? — Yes.  I  may  mention  one  case  of  many 
that  I  have  seen  in  which  Warburg's  drops  cured  at 
once,  when  quinine  had  been  long  tried  without  effect. 
Colonel  Pears,  of  my  own  regiment  (the  Engineers), 
when  on  the  Neilgherries  under  treatment  for  China 
fever,  had  a  return  of  it  after  taking  a  large  dose  of 
quinine.  Dr.  Sanderson  then  tried  Warburg,  and  the 
fever  was  at  once  cured  ;  after  which,  he  used  it 
whenever  he  could  procure  it,  and  I  know  that  he 
has  the  highest  opinion  of  the  medicine. 

2122.  Had  he  been  taking  quinine  for  some  time  ? 
— Yes,  for  a  length  of  time. 

2123.  Did  you  often  witness  the  same  result  ? — 
Constantly ;  in  cases  where  quantities  of  quinine  had 
been  used.  There  was  another  case  of  an  overseer 
Avho  had  been  in  the  Godavery  jungle,  and  had  been 
left  there  a  little  too  late  in  the  season ;  he  came  down 
with  a  tremendous  fever  upon  him,  and  I  recommended 
the  doctor  to  use  this  medicine,  but  he  said,  "  We 
"  have  analysed  it;  we  know" what  it  is;  the  'Lancet' 
"  has  given  some  account  of  it ;  and  we  are  giving 
"  him  now  the  very  same  ingredients."  The  fever, 
however,  went  on,  and  at  last  the  doctor  came  to  me, 
and  said,  "Poor  Bevan  is  very  ill,  and  I  am  afraid  we 
"  shall  lose  him."  We  then  gave  him  Warburg's 
medicine,  and  it  entirely  stopped  the  fever. 

2124.  {Dr.  Farr.)  Are  the  hill  stations  supplied 
with  garden  stuff  for  the  troops,  so  that  they  could 
obtain  an  adequate  supply  of  fruit  and  vegetables  ? — 
On  the  Neilgherries  fruit  is  not  now  obtained  in 
abundance  ;  and  the  climate  in  some  parts  is  not 
found  favourable  for  English  fruits.  There  is  one 
wet  and  one  cold  season  in  the  year,  in  consequence 
of  which  there  is  no  time  for  fruit  to  ripen  in  the 
highest  station  of  Ootacamund ;  but  at  Jackatalla, 
they  have  a  very  good  season  for  fruit  ;  and  I  sup- 
pose that  when  the  trees  are  grown  they  will  have  it 
in  abundance. 

2125.  Do  they  get  potatoes  there  ? — Yes. 

2126.  Do  you  think  that  there  would  be  any  diffi- 
culty in  supplying  the  troops  with  potatoes  ? — Not 
the  slightest ;  it  is  the  finest  climate  in  the  world  for 
all  common  kitchen  garden  stuff. 

2127.  It  is  reported  that  at  some  stations  in  the 
hills  the  troops  become  scorbutic  ? — . There  is  no  oc- 
casion for  that,  on  account  of  the  want  of  vegetable 
food,  as  they  might  be  supplied  with  any  quantity 
they  want.  In  the  Neilgherries,  at  Jackatalla,  I 
fancy  they  must  have  an  abundance,  for  they  have 
acres  upon  acres  of  ground — many  hundreds — under 
potato  cultivation. 

2128.  Do  you  think  that  the  troops,  in  all  cases, 
get  a  sufficient  supply  of  vegetables  ?  —  I  see  no 
reason  why  they  should  not  ;  at  Jackatalla  they  cer- 
tainly would  do  so,  for  there  is  an  abundance  to  be 
had  at  a  moderate  price. 

2129.  You  think  that  arrangements  might  be  made 
to  supply  the  troops  with  fruit  and  vegetables  at  all 
the  large  hill  stations  ? — Quite  so. 

withdrew. 


Thomas  Longmoee,  Esq.,  Deputy  Inspector-General  of  Hospitals,  Professor  of  Military  Surgery  at  the  Army    T.  Longmore, 

Medical  School,  Chatham,  examined.  Escl- 


2130.  {Chairman.)  You  have  been,  I  believe, 
sanitary  officer  in  Bengal  ? — Yes  ;  at  Calcutta  for  a 
short  time. 

2131.  How  long  have  you  been  engaged  in  that 
capacity  ? — I  was  three  months  Engaged  as  head  of 
the  sanitary  department  in  the  Inspector-General's 
office  at  Calcutta. 

2132.  How  long  have  you  served  in  India  alto- 
gether ? — A  little  under  two  years. 

2133.  In  what  part  of  India  have  you  served  ? — In 
Lower  Bengal. 


European  or  native 

Calcutta,  Barrack  - 
for  a  short  time  at 


2134.  Have  you  served  with 
troops  ? — With  European  troops. 

2135.  At  what  stations  ? — At 
pore,  and  Dinapore.  I  was  also 
Dumdum. 

2136.  The  three  stations  which  you  have  named 
are  situated  on  very  low  ground,  are  they  not  ? — Yes, 
they  are. 

2137.  In  point  of  fact,  there  is  in  that  part  of  the 
country  no  elevation  where  they  could  be  placed? — No ; 
not  in  the  neighbourhood  of  either  of  those  stations. 
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T.  Longmore,  2138.  Have  you  any  remarks  to  make  as  to  the 

Esq.  sanitary  condition  of  those  three  stations  ? — In  regard 

~~  to  Calcutta,  as  the  general  sanitary  condition  of  that 

3 March  1861.  ^  {v  -j-           well  ^nown>  i  WOuld  refer  merely  to 

the  reports  and  correspondence  which  I  sent  in,  among 
other  matters,  on  the  sanitary  condition  of  Fort 
William,  during  the  outbreak  of  fever  which  occurred 
in  the  early  part  of  1859. 

2139.  (Dr.  Farr.)  Have  they  been  published^;? — 
No.  They  were  reports  to  the  head  of  my  own  de- 
partment, as  sanitary  officer  of  Bengal,  to  which  I 
refer,  and  were  connected  with  an  outbi'eak  of  fever 
which  occurred  more  particularly  in  the  barrack, 
known  as  the  "Royal  Barrack,"  in  Fort  William. 

2140.  (Chairman.)  Is  Fort  William  on  the  whole 
an  unhealthy  station  ? — Certainly  it  is. 

2141.  Is  that  in  consequence  of  its  being  placed 
within  a  fortification,  so  that  a  free  current  of  air  is 
obstructed  ? — Partly  on  that  account,  and  partly  from 
its  situation  in  connexion  with  circumstances  to  which 
the  whole  of  Calcutta  is  equally  exposed. 

2142.  That  is  from  being  on  low  ground  in  the 
neighbourhood  of  the  river  ? — Yes,  and  from  that 
part  of  the  river  near  the  Fort  being  very  densely 
crowded  with  shipping  ;  and  also  from  the  effects  of 
imperfect  drainage,  in  consequence  of  the  flatness  of 
Calcutta,  and  the  habits  of  the  natives  in  the  bazaars, 
which,  in  one  direction,  are  at  a  comparatively  small 
distance  from  the  fort,  and  many  other  circumstances. 

2143.  Assuming  that  it  would  be  always  necessary 
to  maintain  a  garrison  in  Fort  William,  do  you  think 
that  much  could  be  done  to  remedy  the  causes  of 
disease  which  you  have  mentioned  ? — Improvements 
were  made  in  the  royal  barracks,  which  were  the 
worst  constructed  barracks  in  the  Fort,  while  I  was 
there,  and  other  improvements  were  in  progress  at 
the  time  I  was  leaving.  The  sanitary  regulations  and 
the  conservancy  arrangements  in  the  fort,  I  think, 
are  as  thoroughly  attended  to  as  they  can  be,  and  I 
do  not  think  that  much  more  could  be  done  to 
improve  the  sanitary  condition  of  Fort  William, 
keeping  the  military  necessities  of  such  a  fortress  in 
view,  beyond  what  was  being  done  at  the  time  I  left 
Calcutta. 

2144.  There  is  no  overcrowding,  is  there  ? — There 
was  not  when  I  was  there. 

2145.  There  are  two  causes  which  obviously 
cannot  be  prevented  if  the  station  is  to  be  retained 
— that  is,  the  being  enclosed  within  the  walls  of  a 
fortification,  and  the  lowness  of  the  site  ? — Yes,,  those 
are  the  two  principal  defects  of  a  sanitary  nature. 

2146.  Did  you  not  state  that  the  neighbourhood 
was  crowded  by  low  native  houses  ?— At  a  short  dis- 
tance it  is  so,  in  the  Colinga,  Durumtollah,  and  Bow 
Bazaar  neighbourhoods,  for  example.  The  influence 
in  certain  winds  of  these  places  is  quite  perceptible 
at  Fort  William,  although  there  is  a  very  good  espla- 
nade between  the  fort  and  those  bazaars. 

2147.  Is  there  not  considerable  space  of  open 
ground  surrounding  the  fort  ? — Yes  it  may  be  called 
a  considerable  space  ;  but  on  ascending  to  a  height, 
Ouchterlony's  monument,  for  example,  a  person  at 
once  perceives  how  trifling  this  space  is  when  com- 
pared with  the  vast  densely-covered  area  by  which  it 
is  immediately  surrounded.  And  as  regards  the  chief 
part  of  this  extensive  city,- — that  inhabited  by  the 
native  population, — the  pestilential  condition  of  the 
surface  drains,  and  yards,  and  many  of  the  tanks 
among  the  huts  and  houses,  would  not  be  credited  by 
any  one  who  had  not  been  among  them.  There  is  no 
doubt  there  would  be  much  more  mortality  among 
the  troops  were  they  not  to  some  extent  separated 
from  these  influences  by  the  open  space  surrounding 
the  fort. 

2148.  (Sir  R.  Martin.)  Meaning  the  glacis  of 
Fort  William  ? — Yes  ;  and  beyond  the  glacis  of 
Fort  William  there  is  also  an  extensive  racecourse, 
more  particularly  in  the  direction  towards  Allipore  ; 
between  the  fort  and  the  bazaars  in  the  opposite 
direction  the  esplanade  is  little  more  than  the  glacis 
of  the  fort  itself. 


2149.  (Chairman.)  It  is  your  opinion  that  what- 
ever may  be  done,  Fort  William  will  always  remain 
comparatively  unhealthy  ? — Decidedly  so  ;  it  will  be 
unhealthy  for  troops. 

2150.  When  you  were  there,  what  number  of  troops 
were  maintained  there  ? — One  regiment,  and  two 
companies  of  another  regiment. 

2151.  Now  what  remarks  have  you  to  make  as  to  Bar- 
rackpore  ? — That,  although  only  16  miles  from  Calcutta, 
I  consider  it  a  very  superior  place,  in  a  sanitary  point 
of  view,  to  Calcutta  ;  although,  generally  speaking,  the 
local  features  are  much  the  same  as  to  level  and 
general  geographical  condition.  From  various  cir- 
cumstances, more  especially  that  in  addition  to  the 
large  open  parade  ground,  there  is  the  Governor- 
General's  park,  which  occupies  a  very  extensive  area, 
being  four  miles  in  circumference,  and  kept  in  most 
admirable  order,  the  atmosphere  is  purer  ;  and,  again, 
the  river  is  a  mile  in  width  at  Barrackpore,  and  is 
quite  free  from  shipping,  and  with  a  good  current. 
Then,  the  drainage  at  Barrackpore,  although  not  so 
good  as  it  might  be,  is  still  much  better  than  it  is  at 
Calcutta,  and,  of  course,  being  a  military  station,  the 
general  conservancy  is  more  under  control ;  and  the 
native  bazaar,  which  is  near  the  station,  is  always 
kept  in  good  order  from  being  under  military  super- 
vision. 

2152.  You  speak  of  the  absence  of  shipping  in  the 
river  as  being  the  cause  of  comparative  good  health  ; 
in  what  respect  is  the  shipping  injurious  to  a  station  ? 
— In  the  neighbourhood  of  Fort  William  the  shipping 
is  very  densely  packed,  often  in  several  lines  deep, 
and  in  many  ways  the  shipping  is  a  source  of  great 
mischief,  not  merely  as  an  obstruction  to  the  atmos- 
phere, but  also  from  the  amount  of  filth  that  is 
accumulated  in  and  about  them.  It  constantly  happens 
that  the  corpses  of  the  Hindoos  get  entangled  among 
the  vessels,  and  in  several  instances  it  has  been 
almost  traced  that  in  particular  ships  little  outbreaks 
of  cholera  have  taken  place  from  the  effluvia  arising 
from  bodies  which  have  become  entangled  in  the 
anchorage  of  the  ships.  As  it  appears  to  be  chiefly 
from  poverty  that  the  bodies  of  Hindoos  are  thrown 
into  the  river,  instead  of  the  ashes  which  would  result 
from  full  cremation,  and  which  would  be  comparatively 
inert,  it  always  appeared  to  me  that  it  would  be  a 
wise  economy  if  the  Government  were  to  supply  the 
fuel  necessary  for  this  purpose  to  the  burning  Ghauts. 
The  Sunderbunds  contain  an  endless  supply  of  wood 
fit  for  the  object  at  no  great  distance  off.  In  addition 
to  the  occasional  entanglement  of  corpses,  a  great  deal 
of  filth  of  various  kinds  becomes  accumulated  about 
the  ships  and  the  muddy  banks  alongside,  most 
particularly  where  the  shipping  is  densely  crowded, 
as  it  is  about  Calcutta.  At  Barrackpore,  of  course, 
that  evil  is  entirely  absent. 

2153.  (Col.  Durand.)  Are  there  not  very  rapid 
tides,  and  do  you  not  think  that  all  these  things  ai"e 
swept  away? — There  are  rapid  tides  at  certain  seasons, 
but  even  then  these  evils  exist  in  some  degree. 

2154.  (Sir  P.  Cautley.)  Are  they  not  in  the  habit 
of  throwing  human  ordure  into  the  Hoogly  just  above 
or  opposite  to  Calcutta  ? — No,  it  is  chiefly  below 
Calcutta  ;  that  is,  below  the  part  where  the  troops 
are  quartered  in  Fort  William,  except  the  drainage 
from  Fort  William  itself,  which  falls  into  the  river 
Hoogly  a  little  below  the  fort,  and  that  is  one  source 
of  difficulty  ;  the  little  fall  that  there  is,  and  the 
high  rise  of  the  tide  at  certain  seasons,  and  the  low 
state  of  the  river  at  others,  are  a  source  of  difficulty, 
and  have  always  been  a  great  source  of  difficulty  in 
Fort  William. 

2155.  The  tide,  I  suppose,  throws  back  the  fceces  on 
to  the  shore  ? — Yes,  it  does  to  a  great  extent  ;  but 
there  were  some  important  works  going  on  when  I 
left  Calcutta,  with  the  object  of  forcing  out  the 
sewage  of  the  fort  at  certain  states  of  the  tide. 

2156.  (Col.  Durand.)  Was  there  any  plan  adopted 
of  systematically  flushing  the  drains  ? — A  plan  had 
been  settled  upon,  and  the  works  for  it  were  in  course 
of  construction.    It  was  preparatory  to  the  construe- 
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tion  of  those  works  that,  in  clearing  out  a  portion  of 
the  ditch  into  which  the  drainage  of  the  fort  was 
chiefly  carried,  an  enormous  accumulation  was  found 
to  have  occurred  at  the  bottom,  and  upon  exposing 
this,  with  a  view  to  its  removal,  the  fever  occurred 
to  which  I  alluded  just  now,  being  apparently  attribu- 
table to  the  emanations  from  this  accumulated  matter. 

2157.  {Sir  R.  Martin.)  In  a  site  so  level  as  that  of 
Fort  William  there  can  be  no  other  mode  of  clearing 
the  drains  except  by  a  systematic  plan  of  flushing 
them  ? — No  satisfactory  mode. 

2158.  {Dr.  Farr.)  Are  the  barracks  in  Fort  Wil- 
liam raised  from  the  ground  ? — All  the  barracks,  both 
the  old  and  the  new,  are  raised  upon  arched  base- 
ments. I  will  forward  a  description  of  them  obtained 
from  the  garrison  engineer  in  1858. 

2159.  The  men  do  not  sleep  near  the  ground,  do 
they  ? — No,  not  under  ordinary  circumstances  ;  they 
may  occasionally  become  crowded,  and  then  they  do 
so  in  the  old  barracks.  My  own  regiment  when  we 
first  went  to  Calcutta,  in  consequence  of  circumstances 
connected  with  the  mutiny,  was  obliged  to  occupy 
the  arched  passages  on  the  ground.  These  were  not 
intended  for  occupation  or  for  the  purposes  of  sleeping 
apartments,  but  no  other  place  was  available. 

2160.  By  raising  the  barracks  you  get  rid,  do  you 
not,  of  part  of  the  difficulty  which  arises  from  troops 
being  within  the  walls  of  a  fortification  ? — To  a  cer- 
tain extent  we  do,  but  the  height  of  the  walls  of  Fort 
William  will  still  impede  very  considerably  the  free 
circulation  of  the  air  to  the  lower  rooms  of  the  bar- 
racks, even  to  the  lower  stories  of  the  new  barracks. 

2161.  But  the  higher  the  barracks  are  within  the 
forts,  the  more  healthy  will  be  the  character  of  the 
atmosphere,  will  it  not,  for  the  men  ? — Certainly. 

2162.  Do  you  know  what  the  mortality  in  your 
own  regiment  was  during  the  time  you  were  stationed 
there  ? — I  cannot  call  to  mind  at  this  moment,  but  we 
had  no  large  mortality  while  I  was  at  Calcutta,  no 
outbreak  of  disease  there. 

2163.  What  kind  of  water  do  the  men  obtain  in  the 
fort  ? — In  Fort  William  the  water  is  ordered  to  be 
obtained  from  a  tank  outside  the  fort,  which  is  gene- 
rally known  as  the  Havildar's  tank.  The  well  water 
within  the  fort  is  very  objectionable,  and  there  are 
positive  orders  that  none  of  it  shall  be  used  for  drink- 
ing purposes  ;  but  although  the  water  is  ordered  to 
be  brought  from  the  Havildar's  tank,  it  requires  a 
good  deal  of  watching  of  the  bheesties  to  see  that  they 
do  bring  it  from  that  tank,  as  it  is  some  distance  off.  It 
was  proposed  by  the  resident  engineer  to  have  a  small 
engine  within  the  fort,  and  to  force  the  water  into  a 
tank  where  it  might  settle,  and  no  doubt  that  would 
be  a  very  great  advantage,  but  I  believe  that  the 
expense  prevented  the  adoption  of  the  plan. 

2164.  Do  the  men  drink  a  good  deal  of  water  in 
India  ;  do  they  take  their  spirit  in  water,  or  do  they 
take  the  spirit  pure  ? — A  great  deal  of  water  is  drank 
by  the  men.  They  get  no  ration  of  spirit  ;  the  spirit 
which  they  obtain  by  purchase  at  the  canteens 
they  can  take  as  they  please.  While  I  was  marching 
up  to  Dinapore  it  was  an  object  with' me  to  try  to  get 
the  rum  watered,  the' same  as  we  do  on  board  ship  ; 
I  spoke  to  the  colonel  about  it,  and  he  agreed  with  me 
in  the  advantage  that  it  would  be  ;  but  on  examining 
the  regulations  We  found  that  it  was  not  legal,  that 
we  could  not  insist  upon  the  men  having  it  watered, 
that  it  was  a  purchase  of  their  own,  and  that  they 
were  merely  limited  as  to  quantity,  and  had  a  right 
to  take  it  as  they  liked,  and  therefore  we  did  not 
water  it. 

2165.  Practically  it  is  of  great  importance,  is  it 
not,  that  the  water  supplied  to  the  troops  in  Fort 
William  should  be  pure  ? — Undoubtedly. 

2166.  At  the  present  moment  do  you  think  that 
the  arrangements  are  such  as  to  secure  to  the  sol- 
diers a  supply  of  pure  water  ? — I  think  so,  with  a 
proper  watching  of  the  bheesties  ;  we  did  occasionally 
find  that  they  got  the  water  from  one  or  two  reser- 
voirs which  there  are  in  the  ditch,  and  which  were 
objected  to  because  the  drainage  of  the  fort,  no 


doubt,  to  a  certain  extent  found  its  way  into  them  ;    T.  Longmore, 
but  the  rule  is  that  the  water  shall  be  taken  from  the  Es1- 
tank  outside,  which  I  have  mentioned,  and  I  believe  03Marchi86l 

it  has  been  generally  taken  from  that  tank,  and  that  "  

that  water  is  as  pure  as  any  water  that  can  be  got  in 
that  neighbourhood. 

2167.  {Col.  Durand.)  Is  there  not  a  guard  always 
over  that  tank  ? — Yes,  there  is  over  the  Havildar's 
tank. 

2168.  {Dr.  Farr.)  From  what  source  is  that  tank 
supplied  with  water  ? — It  is  supplied  by  rain  water, 
but  in  all  the  tanks  of  Calcutta  there  is  a  certain 
amount  of  water  which  percolates  from  the  river  into 
the  tanks. 

2169.  The  river  being  very  impure  at  that  point 
from  various  causes,  dead  bodies  and  so  on  ? — Yes. 

2170.  In  London  you  are  aware  that  it  was  dis- 
covered that  the  great  cause  of  the  mortality  from 
cholera  was  from  drinking  the  impure  water  of  the 
Thame's  ;  that  the  inhabitants  of  those  parts  which 
were  not  supplied  with  that  water  suffered  very  little 
from  the  cholera,  while  amongst  those  who  were 
supplied  with  water  by  companies  drawing  their 
supply  from  polluted  parts  of  the  Thames,  there  was 
a  very  high  rate  of  mortality  ? — To  obtain  a  supply 
of  pure  water  for  the  neighbourhood  of  Calcutta  is  a 
very  great  difficulty.  It  has  been  proposed  to  bring 
water  from  above.  I  believe  it  is  contemplated,  and 
that  there  is  an  attempt  now  being  made  to  establish 
a  company  for  the  purpose  of  bringing  purer  water  to 
Calcutta,  but  the  accomplishment  of  this  object  is  one 
of  the  great  difficulties  they  have  to  contend  with 
there. 

2171.  {Col.  Durand.)  Is  the  water  supplied  to  the 
troops  in  the  fort  for  the  purposes  of  cleanliness,  well 
managed  ? — It  might  be  improved.  The  water  is 
simply  brought  by  bheesties,  who  fill  the  chatties  or 
vessels,  and  to  obtain  a  larger  quantity  less  laboriously 
was  one  of  the  objects  for  which  the  steam  engine 
was  proposed.  Its  purpose  was  to  pump  up  the  Avater 
so  as  always  to  have  a  good  supply,  and  this  would 
have  been  advantageous  in  many  ways,  in  cases  of 
fire,  but  more  particularly  that  there  might  be  a  bath 
for  the  troops.  There  was  no  bath  in  Fort  William 
in  my  time,  and  the  establishment  of  one  would  have 
been  a  great  benefit  to  the  troops. 

2172.  {Lord  Herbert.)  Were  you  at  Calcutta  at 
the  time  of  the  outbreak  of  cholera  at  Dumdum  ? — 
I  was  stationed  at  Barrackpore  when  so  much  sickness 
occurred  in  the  general  depot  at  Dumdum  in  1858 ; 
and  I  was  on  the  commission  of  inquiry  which  was 
ordered  to  assemble  in  consequence. 

2173.  Can  you  speak  as  to  the  rate  of  mortality 
which  took  place  there  ? — Yes  ;  I  put  into  my  pocket 
the  memorandum  book  which  I  kept  at  that  time,  so 
that  I  can  mention  it  exactly.  Our  inquiry  went 
over  five  months,  and  during  a  period  of  five  months 
the  rate  of  mortality  among  the  children  was  at  the 
rate  of  above  50  per  cent,  per  annum,  and  among 
the  women  above  27  per  cent,  per  annum. 

2174.  {Dr.  Farr.)  And  that  was  in  five  months  ? — 
Yes  ;  there  were  in  live  months  64  deaths  out  of  an 
average  monthly  strength  of  554,  and  two-fifths,  of 
women  ;  and  there  were  166  deaths  out  of  an  average 
monthly  strength  of  770  children,  or  in  other  words 
an  average  annual  per-centage  among  the  women  of 
27-60,  and  among  the  children  of  5T60. 

2175.  That  was  the  annual  rate  .of  mortality? — 
Yes  ;  the  average  annual  per-centage  at  that  time. 
The  average  for  all  Bengal,  according  to  most 
authentic  documents,  was  at  the  same  time,  of  women 
4*45  ;  and  of  children  8-41. 

2176.  That  was  the  mortality  per  annum  ? — Yes, 
the  rate  per  annum  during  five  months. 

2177.  {Lord  Herbert.)  What  were  the  diseases 
that  prevailed  which  caused  that  mortality  ? — 
Dysentery,  fever,  and  cholera. 

2178.  In  the  inquiry  in  which  you  were  engaged, 
could  you  trace  the  visitation  to  any  particular  causes  ? 
— I  think  we  traced  it  very  distinctly  to  a  series 
of  causes,  such   as    overcrowding   among  others, 
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T.  Longmore,    and  I  think  I  may  say  a  neglect  of  all  sanitary 
Ef1-  arrangements. 

  2179.  It  was,  I  suppose,  an  entirely  exceptional  case, 

!3i  arch  1861.  from  a  large  influx  of  troops  coming  in  during  the 
mutiny,  and  women  and  children  all  being  crowded 
together  ? — Yes  ;  they  were  detained  there  on  their 
arrival  from  England  and  elsewhere,  their  husbands 
being  sent  up  country. 

2180.  You  have  referred  to  overcrowding,  do  you 
recollect  the  proportion  of  people  to  space  ? — I  cannot 
state  without  referring  to  the  report.  I  will  furnish 
a  copy  of  the  report  itself. 

2181.  (Chairman.)  With  regard  to  the  third 
station  which  you  have  mentioned,  Dinapore,  can  you 
give  the  committee  any  description  of  that  station  in 
reference  to  its  sanitary  conditions.  I  believe  it  is 
upon  low  ground  ? — Yes.  My  regiment,  when  it 
was  quartered  there,  occupied  some  new  barracks, 
which  were  known  as  the  Temporary  barracks, 
and  which  were  very  superior  to  the  old  barracks 
of  the  station.  Dinapore  has  always  been  found 
to  be  a  very  unhealthy  station,  and  this  has  been 
chiefly  owing  to  the  construction  and  the  arrange- 
ment of  the  barracks,  and  their  immediate  neighbour- 
hood to  a  populous  native  bazaar.  To  some  extent 
it  has  also  arisen  from  the  effect  of  the  overflowing 
of  the  Soane  river,  and  a  large  nullah  which  goes 
round  the  station  of  Dinapore.  This  nullah,  during 
the  rainy  season,  is  full  from  the  river  Soane,  passing 
along  it  into  the  Granges,  but  at  other  seasons  it  is 
left  low,  and  at  a  little  distance  from  the  barracks 
becomes  the  receptacle  of  all  kinds  of  filth.  This 
does  not  occur  in  the  immediate  neighbourhood  of 
the  cantonment,  because  there  it  is  looked  after,  but 
at  a  short  distance  it  is  a  place  of  deposit  for  every 
kind  of  filth,  and  under  the  influence  of  certain  winds 
I  feel  certain  produces  bad  effects  upon  the  inmates 
of  the  barracks.  The  barracks  have  been  reported 
for  many  years  to  be  as  badly  constructed,  and  to 
be  as  badly  placed  with  regard  to  the  arrangement 
of  them  in  squares,  as  any  barracks  can  be.  More- 
over they  are  very  little  raised  above  the  ground, 
and  in  the  morning,  or  after  sunset  in  the  evening, 
you  may  see,  if  there  is  not  much  air  stirring,  a  dense 
vapour  just  resting  on  the  surface  of  the  ground 
within  the  several  squares,  while  above  this  vapour, 
or  a  little  below  it,  the  air  apparently  is  quite  free 
from  anything  of  the  sort. 

2182.  You  are  of  opinion  that  the  vapour  carries 
with  it  malaria  ? — Undoubtedly,  and  in  many  other 
ways  it  is  also  very  injurious  in  a  tropical  climate. 

2183.  Do  you  think  that  much  of  the  disease  which 
has  taken  place  there  might  have  been  avoided  by 
merely  raising  the  building  to  a  greater  height  ? — 
Yes,  I  do,  by  raising  them  upon  arches,  so  that  there 
might  be  a  free  circulation  of  air  beneath  the  inhabited 
story  ;  and  by  not  having  them  constructed  in  the 
form  of  squares. 

2184.  (Lord  Herbert.)  You  mean  not  in  quad- 
rangles ? — Yes. 

2185.  (  Chairman.)  And  by  placing  them  so  that  the 
air  could  pass  freely  through  them  ?  — Yes.  The 
station  of  Dinapore  is  raised  a  good  deal  above  the 
level  of  the  Ganges,  excepting  when  the  river  is 
very  high  ;  and  if  the  ranges  of  barracks  had  only 
been  left  open  towards  the  river,  I  think  a  very 
great  advantage  would  have  necessarily  accrued  to  the 
station. 

2186.  There  is  no  raised  ground  anywhere,  I  be- 
lieve, within  a  considerable  distance  of  Dinapore  ? — 
There  is  no  hill  ground  of  any  elevation.  The  new 
barracks  which  have  been  built  there  are  according 
to  the  recent  plan  for  temporary  barracks,  each  con- 
taining a  company.  I  think  that  they  are  badly 
arranged,  for  they  are  arranged  in  parallel  lines,  so 
that  one  shuts  off  the  wind  from  the  other.  I  may 
mention,  as  an  illustration  of  the  advantage  of  the 
recent  sanitary  arrangements  of  the  Queen's  medical 
service  in  India,  that  I  was  told  on  leaving  Calcutta 
to  go  to  Barrackpore,  that,  as  senior  officer  to  the 
Queen's  troops  at  that  station,  I  was  also  to  consider 


myself  the  sanitary  officer  ;  and  one  of  the  first 
things  that  I  observed  was,  that  new  barracks  were 
about  to  be  built,  all  in  parallel  lines,  and  in  the 
direction  of  the  prevailing  winds  ;  so  that  it  was  evi- 
dent one  would  keep  the  wind  off  from  the  other. 
The  trenches  merely  for  the  foundations  were  laid, 
excepting  two  of  which  the  walls  were  partly  built. 
I  called  upon  the  senior  surgeon  of  the  Indian  ser- 
vice, a  regimental  surgeon,  and  I  asked  him  whether 
he  did  not  consider  such  a  position  of  these  buildings 
objectionable,  and  he  said,  "Certainly,  I  do  consider 
"  it  very  objectionable,  and  I  have  represented  it 
"  in  a  written  official  communication ;  but  the 
"  answer  that  I  got  from  the  brigadier  was,  that  they 
"  are  only  temporary  barracks,  and  no  medical  com- 
"  mittee  would  therefore  be  required  to  sit  upon 
"  them."  I  then  considered  it  to  be  my  duty,  as  these 
barracks  were  likely  to  be  occupied  by  Queen's  troops, 
to  write  to  the  Inspector-General  on  the  subject  in 
the  regular  sanitary  report,  which  I  was  ordered  to 
keep,  to  give  him  notice  of  the  way  in  which  these 
temporary  barracks  were  about  to  be  constructed  ; 
and  the  Inspector-General,  I  suppose,  brought  the 
matter  to  the  notice  of  the  authorities,  for  a  committee 
was  ordered,  of  which  he  was  himself  appointed 
president,  and  this  committee  came  down  and  in- 
spected them.  In  consequence  the  whole  plan  of  the 
barracks  was  altered  ;  the  arrangement  was  altered 
with  the  exception  of  one,  or,  I  rather  think,  of  two 
that  had  been  partly  raised,  and  the  buildings  were 
placed  en  echelon;  and  every  one  admitted  the 
change  was  very  advantageous.  If  it  had  not  been 
for  this  incident  the  barracks  at  Barrackpore  would 
have  been  all  constructed  as  they  are  constructed 
at  Dinapore,  in  parallel  lines,  one  shutting  off  the 
air  from  the  next,  and  more  or  less  enclosing  spaces, 
an  arrangement  which  I  think  is  always  objectionable. 

2187.  (Lord  Herbert.)  So  that  there  was  perfect 
readiness  on  the  part  of  the  authorities  to  listen  to 
the  recommendation,  and  to  act  upon  it  ? — 1  think  so. 

2188.  (Sir  P.  Cautlcy.)  But  they  were  going  to 
erect  the  buildings  without  a  medical  committee  ? — 
Yes,  they  were  in  process  of  construction  at  that 
time,  without  any  medical  committee  having  given 
an  opinion  upon  the  subject. 

2189.  (Lord  Herbert.)  What  is  the  difference  of 
construction  between  barracks  of  a  temporary  kind 
and  those  of  a  permanent  character  ? — The  temporary 
barracks  are  built  of  two  kinds  of  bricks  ;  the  por- 
tions on  which  the  weight  of  the  roof  rest  are  built  of 
kiln-burnt  bricks,  but  the  main  portion  of  the  walls 
is  built  of  sun-burnt  bricks,  as  they  commonly  call 
them  "  kachcha  "  bricks.  Then  again  the  floor  of  a 
temporary  barrack  is  very  little  raised  from  the 
ground,  and  it  is  not  hollow  underneath  ;  there  is 
no  space  between  the  brick  floors  on  which  the  men 
and  the  bedsteads  rest  and  the  surface  of  the  ground. 

2190.  For  what  length  of  time  were  they  to  be 
used  ? — I  think  they  are  calculated  to  last,  to  the 
best  of  my  recollection,  about  four  or  five  years. 

2191.  Not  for  more  than  four  or  five  years  ? — 
No.  I  think  that  that  is  what  the  engineer  told  me 
as  to  those  temporary  barracks  ;  but  I  think  it  not 
unlikely  they  may  be  occupied  for  the  next  20  years. 

2192.  (Sir  P.  Cautley.)  The  roof  would  last,  I 
suppose,  for  only  four  or  five  years,  but  the  walls  for 
ever  ? — There  is  a  very  small  proportion  of  kiln- 
burnt  bricks  in  their  construction. 

2193.  (Lord  Herbert.)  The  rule  with  regard  to  the 
precautions  to  be  taken  by  having  a  medical  committee 
appointed  for  permanent  barracks  is  not  applied  to 
these  temporary  ones  ? — The  rule  was  not  applied  in 
the  case  of  the  temporary  barracks  at  Dinapore  ;  nor 
was  it  in  the  instance  of  those  at  Barrackpore,  until 
I  called  the  attention  of  the  Inspector-General  to 
the  matter. 

2194.  (Dr.  Farr.)  In  what  year  was  that  ? — In 
1858. 

2195.  (Chairman.)  Are  there  any  large  number 
of  these  temporary  barracks  in  Bengal? — I  believe 
there  are. 
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2196.  They  are  constructed,  are  they  not,  without 
any  reference  to  medical  authority  ? — I  cannot  speak 
of  all,  but  of  only  the  stations  where  I  have  been. 

2197.  (Dr.  Gibson.)  Will  they  become  permanent? 
— I  think  the  term  "permanent"  is  likely  to  be  as 
correctly  applicable  to  them  as  that  of  "  temporary," 
if  troops  continue  to  be  quartered  in  the  stations 
where  they  have  been  placed.  The  roof  is  thatched 
and  covered  with  tile,  and  this  will,  no  doubt,  require 
renewal  at  certain  intervals. 

2198.  (Sir  R.  Martin.)  It  has  happened  that  such 
barracks  have  fallen  down,  and  that  many  men  have 
been  destroyed  by  them? — Yes,  in  the  Bombay  presi- 
dency ;  but  I  believe  these  in  Bengal  are  better  con- 
structed than  they  were. 

2199.  (Dr.  Farr.)  How  many  barracks  are  there 
in  Dinapore  ? — There  are  the  old  barracks  which 
were  calculated  for  the  accommodation  of  a  regiment, 
and  for  a  battery  of  artillery  in  addition,  and  there 
are  now  the  new  temporary  barracks  to  accommodate 
another  regiment. 

2200.  Did  the  company's  troops  and  the  Queen's 
troops  occupy  the  same  barracks  ? — While  I  was 
there,  the  old  barracks  were  occupied  by  a  regiment 
of  the  Queen's,  and  a  battery  of  artillery  of  the 
Indian  service. 

2201.  And  how  were  the  new  barracks  occupied? 
— They  were  wholly  occupied  by  my  own  regiment. 

2202.  I  observe  in  a  return  which  lies  before  me 
that  the  mortality  in  the  Queen's  troops  at  Dinapore 
was  78  in  1,000,  and  in  the  Company's  troops  34  in 
1,000  ;  do  you  know  of  any  circumstances  to  account 
for  that  difference  in  the  mortality  in  the  two  ser- 
vices?— No,  I  do  not.  I  think  that  that  average 
must  have  been  taken  before  the  new  temporary 
barracks  were  constructed. 

2203.  But  the  station  is  a  bad  one,  is  it  not  ? — Yes, 
under  any  circumstances. 

2204.  Would  it  not  be  improved  if  the  barracks 
were  raised  from  the  ground  and  properly  con- 
structed ? — Yes,  it;  avouIc!  be  greatly  improved,  I 
think. 

2205.  Are  you  of  opinion  that  that  very  enormous 
rate  of  mortality  may  be  ascribed  to  a  defective 
arrangement  of  the  barracks  ? — A  very  great  pro- 
portion of  it.  I  have  been  told  by  resident  civilians 
there  that  the  health  of  persons  in  the  neighbourhood 
of  the  station  was  very  fail-,  and  that  they  themselves 
enjoyed  good  health.  We  know  that  in  Tirhoot, 
just  on  the  opposite  side  of  the  river,  the  indigo 
planters  enjoy  very  good  health  generally. 

2206.  The  fall  of  the  ground  is  from  the  river,  is 
it  not,  at  Dinapore ;  or  is  the  drainage  into  the  river, 
or  from  it  ? — Into  the  river. 

2207.  Could  you  suggest  any  improvements  which 
you  think  would  reduce  the  mortality  at  that  station 
considerably  below  the  figures  I  have  named,  it  being 
ten  times  as  great  as  in  England  ? — I  should  think 
that  the  mortality  might  be  very  greatly  diminished 
if  the  first  principles  of  hygiene  could  be  enforced  in 
the  vicinity  of  the  station,  and  if  the  troops  were 
properly  housed,  and  healthy  exercise  and  recreation 
encouraged,  with  proper  protection  from  the  sun 
during  the  hot  months.  I  do  not  think  that  under 
any  circumstances  the  old  barracks  ought  to  be  occu- 
pied, as  they  are  not  tit  to  be  occupied. 

2208.  (Col  Durand.)  Were  they  not  for  a  long- 
time left  unoccupied  ? — I  think  they  were  prior  to 
the  mutiny. 

2209.  (Dr.  Gibson.)  When  you  became  sanitary 
officer,  did  you  find  the  sanitary  arrangements  satis- 
factory ? — I  think  the  arrangements  that  were  carried 
out  in  obedience  to  instructions,  I  believe,  from  the  late 
Director-General,  Dr.  Andrew  Smith,  were  leading  to 
very  great  good  in  India.  By  his  order  every  medi- 
cal officer  was  required  to  visit  some  part  of  his 
barrack  or  station,  or  its  vicinity,  daily,  and  to  keep  a 
sanitary  diary  which  was  forwarded  weekly  to  the 
Inspector-General's  office  in  Calcutta  ;  at  the  same 
time  copies  of  all  correspondence  were  called  for,  and 
the  medical  officer  was  .required  to  state  what  sug- 


gestions he  had  made,  what  was  the  result  of  those    T.  Longmore, 
suggestions,  and  in  case  of  meeting  with  local  diffi-  Esl- 
culties,  they  were  reported  to  the  office  in  Calcutta  ;  S3Marchl861 

it  was  my  duty  while  sanitary  officer  in  Calcutta,  ~  

independently  of  being  the  local  sanitary  officer  for 
Calcutta,  to  receive  all  those  weekly  reports  from  the 
north-west  provinces,  from  Oude,  and  from  Bengal, 
and  to  carry  on  the  correspondence  connected  with 
them.  Since  that  time  I  fancy  the  office  of  sanitary 
officer  in  the  Inspector-General's  office  has  ceased : 
there  have,  in  fact,  not  been  officers  to  carry  it  out, 
for  it  was  impossible  for  the  only  administrative 
officer,  the  deputy  inspector  in  Calcutta,  to  do  this 
work  in  addition  to  his  regular  duties.  But  I  think 
that  it  was  leading  to  an  immense  amount  of  good, 
because  it  called  attention  at  once  to  any  circum- 
stance that  was  calculated  to  be  prejudicial  to  the 
health  of  the  troops  in  a  station.  I  observed  many 
instances  of  advantage  arising  from  this  early  notice 
of  probable  sources  of  sickness  during  the  short  time 
that  I  was  acting  as  sanitary  officer. 

2210.  (Chairman.)  From  whom  did  you  receive 
the  reports  ?= — From  whoever  was  the  senior  Queen's 
medical  officer  in  the  station,  whether  assistant  sur- 
geon or  surgeon,  he  became  the  sanitary  officer, 
being  the  senior  of  the  station  so  far  as  the  Queen's 
troops  were  concerned.  I  was  told  by  officers  of 
long  standing  in  the  Indian  service  that  their 
system  of  sanitary  reports  was  a  failure  ;  that  they 
were  only  made  yearly,  when  either  the  mischief 
was  over,  or  the  thing  had  been  remedied.  I  know 
it  was  considered  that  our  practice  of  keeping  a 
daily  diary  and  making  a  weekly  report  was  very 
advantageous,  and  I  know  that  in  many  instances 
during  the  short  time  that  I  acted  as  sanitary  officer  it 
led  to  a  very  great  deal  of  good. 

2211.  (Dr.  Gibson.)  Were  there  many  complaints 
made  of  defects  in  the  arrangements?  —  Yes;  but 
they  were  constantly  being  repaired,  so  far  as  the 
means  of  remedying  them  were  available.  Occasional 
difficulties  arose,  and  led  to  correspondence  and  to 
misapprehension,  and  sometimes  difficulties  arose 
from  medical  officers  going  the  wrong  way  to  work 
about  things,  but  as  far  as  possible  they  were  soon 
put  to  rights,  and  so  I  think  mischief  was  prevented, 
and  good  done. 

2212.  (Col.  Durand.)  Is  it  not  the  duty  of  every 
medical  officer  of  a  regiment  to  bring  to  the  notice  of 
the  commanding  officer  anything  which  he  observes, 
and  which  he  believes  to  be  detrimental  ? — Yes,  cer- 
tainly it  is,  and  it  is  now  distinctly  laid  down  and 
defined  in  the  medical  regulations  ;  but  before,  if  he 
were  to  go  beyond  his  own  immediate  neighbourhood 
and  his  own  barracks,  or  his  own  officer's  quarters,  to 
anywhere  else  around,  he  might  be  considered  as  lay- 
ing himself  open  to  the  objection  that  he  was  inter- 
fering beyond  his  limits.  But  now,  by  virtue  of  these 
instructions,  to  which  I  have  referred,  a  medical 
officer,  if  he  sees  a  source  of  disease  a  mile  off,  or  at 
any  distance,  is  directed  to  call  the  attention  of  the 
commanding  officer,  not  merely  of  his  own  regiment, 
but  of  the  station,  to  it,  if  there  be  no  senior  medical 
officer  there.  He  is  directed  also  to  make  the  head 
of  his  own  department  acquainted  with  whatever  he 
does  in  this  way. 

2213.  (Dr.  Gibson.)  And  in  this  way  matters  are 
brought  under  the  notice  of  the  higher  military 
authorities,  which  the  regimental  authorities  are  not 
able  to  deal  with  ? — Certainly  ;  and  at  the  same  time, 
if  the  returns  in  the  Medical  branch  of  the  Inspector - 
General's  office  were  showing  that  there  was  an 
increase  of  disease  in  any  station,  such  as  had  not 
been  before  noticed,  immediate  inquiries  would  be 
made  through  the  sanitary  branch,  to  trace,  if  pos- 
sible, the  disease  to  its  source,  and  to  ascertain  how  it. 
could  be  remedied. 

2214.  Why  was  that  arrangement  discontinued  ? — 
When  I  was  removed,  there  were  not  the  means  in 
existence  for  carrying  it  out ;  there  was  not  any  sani- 
tary officer  ;  and  with  the  work  that  the  only  remain- 
ing deputy  inspector  had  then  to  do  Avith  boards  of 
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T.  Longmore,  survey  and  invaliding  boards,  and  all  the  medical 
Es1'        duties  of  supervision  and  current  business  of  that 

»3Marchl86l   circle>  it  was  impossible  to  carry  it  out. 

"  '  2215.  Do  you  mean  from  a  reduction  of  the  esta- 
blishment ? — Yes  ;  the  sanitary  duties  and  correspon- 
dence occupied  me  the  whole  day,  with  the  exception 
of  the  time  spent  in  attending  at  various  boards ;  and 
when  I  was  sent  from  India  on  reduction,  there  was 
no  Queen's  officer  available  for  this  occupation. 

2216.  {Dr.  Sutherland.)  You  are  of  course  ac- 
quainted with  the  new  medical  regulations  and  the 
instructions  given  to  medical  officers  as  to  sanitary 
matters  in  barracks  and  stations  when  in  the  field  or 
in  camps  ;  will  you  be  good  enough  to  state  whether 
you  consider  those  regulations  are  equally  applicable 
to  the  Indian  service,  or  whether  there  are  any  re- 

•  spects  in  which  you  think  they  might  be  improved  ? 
— To  the  best  of  my  judgment,  I  believe  them  to  be 
equally  applicable  to  India. 

2217.  You  are  acquainted  with  the  means  which 
are  resorted  to  in  barracks  and  hospitals  of  removing 
the  excreta  once  or  twice  a  day :  did  you  ever 
observe  any  ill  effects  to  health,  either  in  barracks  or 
hospitals,  from  the  system  in  use  for  collecting  and 
removing  the  excreta  ? — The  only  time  that  I  remem- 
ber having  had  to  make  a  complaint  about  them  was  at 
Barrackpore,  where  the  men  were  getting  into  the 
habit  of  removing  them  too  late  in  the  day,  not  suffi- 
ciently early  before  the  sun  was  up,  and  there  I  had 
to  make  two  or  three  times  complaints  that  the  work 
was  not  done  according  to  the  system  prescribed. 

2218.  The  usual  way  with  the  latrines  is  to  connect 
them,  in  barracks  or  hospitals,  by  means  of  long 
covered  passages  ;  did  you  ever  come  in  contact  with 
the  effluvia  from  them  in  barracks  or  hospitals  ? — Not 
in  any  hospital  with  which  I  was  personally  con- 
nected ;  but  that  was  one  source,  no  doubt,  of  a  great 
deal  of  the  mischief  which  occurred  at  Dumdum  in 
1858.  The  latrines  were  not,  however,  connected 
with  the  barracks  by  covered  passages  at  the  time  I 
was  there. 

2219.  In  that  special  case,  a  large  number  of  women 

The  witne: 


and  children,  I  believe,  were  labouring  under  dysen- 
tery, and  they  had  to  walk  Irom  the  married  quarters 
to  those  latrines ;  did  the  effluvia  from  the  matter  in 
those  latrines  reach  the  married  quarters  ? — They 
did,  and  at  the  time  of  our  visit  they  were  exceed- 
ingly offensive  ;  the  whole  arrangements  connected 
with  the  latrines  were  very  bad,  quite  unsuited  for 
women  and  children.  Then  the  urine  was  found  to 
have  been  constantly  thrown  out  into  the  open  drains, 
and  on  the  ground  all  round  the  barracks,  creating 
additional  effluvia.  Such  matters  are  of  vital  import- 
ance in  a  tropical  climate,  where  decomposition  pro- 
gresses with  the  most  wonderful  rapidity,  and  disease 
itself  is  so  prolific  ;  but  they  are  not  generally  con- 
sidered to  be  of  so  urgent  a  nature,  excepting  by  per- 
sons whose  attention  has  been  specially  attracted  to 
the  subject.  I  could  mention  many  instances  in  proof 
of  these  statements.  The  Committee  which  enquired 
into  the  causes  of  the  mortality  at  Dum-dum,  of 
which  I  was  a  member,  called  attention  to  the  poison- 
ous effects  of  the  effluvia  from  decomposing  excreta 
upon  the  inmates  of  the  barracks  there.  The  plan  of 
daily  removing  the  excreta  is  the  best  plan,  I  think, 
as  far  as  my  experience  goes,  that  can  be  adopted  in 
such  a  locality  as  Lower  Bengal.  I  also  saw  that 
system  adopted  in  the  West  Indies  with  great  advan- 
tage.   It  should  be  done  with  sufficient  frequency. 

2220.  {Dr.  Farr.)  Did  you  use  disinfectants  at  all 
in  the  latrines  ? — We  used  lime  ;  that  was  ordered  to 
be  used  ;  but  I  cannot  say  that  I  ever  placed  much 
confidence  in  it.  Immediate  removal  before  any  de- 
composition occurs,  and  perfect  cleanliness,  I  conceive 
to  be  the  most  important. 

2221.  {Chairman.)  Where  labour  is  cheap,  you 
think  probably  that  that  is  a  better  arrangement  than 
any  system  of  removal,  such  as  is  provided  in  Eng- 
land ? — Yes  ;  in  fact  you  have  not  the  means  of  car- 
rying any  system  out,  such  as  we  have  in  England, 
in  Lower  Bengal. 

2222.  Is  there  any  other  remark  or  suggestion  that 
it  occurs  to  you  to  make  in  addition  to  the  evidence 
you  have  already  given  ? — 'No. 

withdrew. 


ADDENDA. 


No.  1. 

Extracts  from  the  Report  of  a  Committee  of  In- 
quiry, assembled  by  order  of  Major-General  Sir  J. 
Hearsey,  K.C.B.,  commanding  the  Presidency 
Division,  to  report  upon  the  Excessive  Mortality 
among  the  Women  and  Children  in  the  General 
Depot  at  Dumdum. 

Barrackpore,  24th  September  1858. 
President : 

G.  G.  Brown,  M.D.,  Superintending  Surgeon. 
Members  : 

Surgeon  Thomas  Longmore,  H.M.  19th  Regiment. 

Surgeon  Hugh  Macpherson,  Bengal  Army. 

I.  The  Committee  assembled  on  the  6th  September  1858 
at  Dumdum,  and,  after  examining  several  witnesses,  ad- 
journed until  the  10th  September,  when  the  evidence  of 
other  witnesses  was  continued.  An  investigation  of  certain 
returns  of  deaths  in  the  depot,  furnished  by  the  military 
and  medical  officers,  was  instituted,  but  considerable  dis- 
crepancy was  found  to  exist  in  the  information  these  docu- 
ments afforded.  The  Committee  assembled  at  Barrackpore 
on  two  occasions,  with  a  view  to  reconciling  these  conflict- 
ing returns,  but,  being  unable  to  do  so,  found  it  necessary 
to  call  for  additional  documents.  The  return  on  which  the 
Committee  have  finally  placed  their  chief  reliance  in  framing 
this  report  is  the  return  furnished  by  Major  Hawkes,  com- 
mandant of  the  depot,  received  on  the  17th  September,  on 
which  date  the  Committee  again  met  at  Dumdum.  The 
Committee  were  anxious  to  obtain  the  evidence  of  the 
Roman  Catholic  chaplain  respecting  the  deaths  among  his 
flock,  as  they  had  done  from  the  Protestant  chaplain,  but 


the  reverend  gentleman  declined  to  appear  before  them.* 
The  Committee  cannot  help  remarking  that  no  register  of 
burials  has  been  kept  by  this  gentleman,  so  that,  in  respect 
to  the  mortality  at  the  depot,  the  Committee  have  been  thus 
deprived  of  one  source  of  comparing  the  tables  obtained 
elsewhere. 

In  addition  to  the  returns  of  deaths  which  have  occurred 
in  the  general  depot  at  Dumdum,  the  Committee  also 
obtained  a  return  of  the  deaths  which  have  occurred  among 
the  women  and  children  of  the  Bengal  Artillery  in  the  same 
barracks,  with  the  women  and  children  of  the  general 
depot. 

II.  From  these  various  returns  the  Committee  consider 
the  following  to  be  as  near  an  approximation  to  correctness 
as  it  is  in  their  power  to  obtain,  respecting  the  strength  and 
deaths  among  the  women  and  children  of  the  general  depot 
during  the  five  months  ending  August  1858 : — 


Women. 

Children. 

Date. 

Strength. 

Deaths. 

Strength. 

Deaths. 

1858. 

April  - 

457 

8 

699 

38 

May  - 

521 

11 

771 

16 

June 

527 

8 

753 

23 

July 

627 

12 

823 

August  - 

640 

25 

807 

36 

Total  - 

2,772 

64 

3,853 

166 

*  Copies  of  correspondence  on  this  subject,  and  of  all  the 
evidence  collected  by  the  Committee,  accompanied  the  original 
report. 
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During  the  same  period  the  strength  and  number  of 
deaths  among  the  women  and  children  of  the  Bengal 
Artillery  have  been  as  follows  : — 


Women. 

Children. 

Date. 

Strength: 

Deaths 

Strength. 

Deaths. 

i  ft 

iocs. 

April    -       -  - 

67 

i 

104 

0 

Mav  ... 

65 

i 

102 

1 

June 

69- 

0 

100 

1 

July     -  - 

69 

0 

102 

2 

August  - 

67 

0 

88 

5 

Total  - 

337 

2 

496 

9 

The  first  of  these  tables  shows  that  in  five  months  64 
deaths  occurred  out  of  an  average  monthly  strength  of 
554f  women,  and  166  deaths  out  of  an  average  monthly 
strength  of  770f  children  ;  or,  in  other  words,  the  average 
monthly  per-centage  of  deaths  for  the  five  months  referred 
to  in  the  general  depot  at  Dumdum  was — 

Women  -  2t3q 
Children  -  -  4^ 

which  would  give  an  average  annual  per-centage  as  fol- 
lows : — 

Women  -  -  -  27t6q 

Children  -  -  51T6o 

The  second  of  these  tables  shows  the  average  monthly 
per-centage  of  deaths  for  the  five  months  -among  the  women 
and  children  of  the  Bengal  Artillery  to  have  been — 
Women  -  -  -  0T%9o 

Children  -  -    L^fe  . 

which  would  give  an  average  annual  per-centage  as  fol- 
lows : — 

Women  -  -  7y§^ 

Children  -  -  22x%% 

According  to  recent  official  tables,  the  average  annual 

per-centage  of  deaths  to  strength  for  the  whole  Bengal 

presidency  is  as  follows  : — 

Women  -  -  4T%% 

Children  -  -  8^ 

The  recent  excessive  mortality  among  the  women  and 
children  at  Dumdum  is  thus  at  once  rendered  apparent; 
but,  at  the  same  time,  a  great  disproportion  is  shown  to 
exist  in  respect  to  this  excess,  between  the  mortality  in  the 
women  and  children  of  the  general  depot  and  those  of  the 
Bengal  Artillery. 

In  respect  to  the  tables  and  deductions  above  furnished, 
the  Committee  have  confined  themselves  to  the  five  months 
commencing  in  April  1858,  that  period  having  been  speci- 
fied in  the  letter  of  the  Adjutant-General,  dated  Allahabad, 
7th  September  1858,  to  the  Major- General  commanding  the 
division.*  At  the  same  time  the  returns  for  the  whole 
period  of  the  existence  of  the  general  depot — 15  months — 
show  an  unusually  high  rate  of  mortality,  the  average  annual 
per-eentage  being — 

Women  ...  17T|o 
Children  -  -  33x9o% 

while  in  the  Bengal  Artillery  for  the  same  period  it  was — 
Women  -  -  -    5T65%  , 

Children  -  -  llx8o8o 

III.  According  to  the  medical  returns  the  principal  mor- 
tality has  arisen  from  cholera,  fever,  and  bowel  complaints, 
but  these  returns  are  very  imperfect  as  regards  the  causes 
of  death  in  all  instances.  It  seemed,  however,  to  the  Com- 
mittee that  sufficient  evidence  was  brought  before  them  to 
prove  that  the  general  causes  which  chiefly  engendered  and 
fostered  the  unusual  sickness  and  mortality  were  the  fol- 
lowing : — Intemperance  and  immorality,  reckless  exposure 
to  the  sun,  indulgence  in  unwholesome  articles  of  food, 
want  of  personal  and  general  cleanliness,  and  breathing  an 
atmosphere  polluted  by  overcrowding  and  other  causes. 
The  Committee  refer  to  these  several  causes  separately,  but 
call  attention  to  the  evidence  of  the  witnessesf  for  the  more 
full  elucidation  of  them. 


*  The  Major-General  commanding  the  division  had  ordered 
the  Committee  of  Inquiry  prior  to  the  receipt  of  this  letter  from 
Allahabad. 

+  Appended  to  the  original  report. 


1st.  That  intemperance  and  immorality  have  been  leadi  g  T.  Longmore, 
causes  of  sickness  and  death  was  fully  borne  out  by  the  Esq. 

testimony  of  all  the  most  intelligent  witnesses ;  and,  altho  ugh   

the  records  of  the  hospital  note  but  a  small  amount  of  23  March  1861. 

disease  as  having  arisen  directly  from  intemperance  or  

incontinence,  still  the  Committee  have  satisfied  themselves 
that  these  evils  have  too  frequently  assisted  in  producing 
fatal  results.  The  evidence  of  the  Rev.  Mr.  Norman  and 
others  sufficiently  showed  that  facilities  of  obtaining  intoxi- 
cating liquors  were  not  wanting  both  in  Dumdum  and  Cal- 
cutta, while  the  close  vicinity  of  this  latter  city  offered 
temptations  to  immoral  and  vicious  indulgence,  which  many 
women  were  too  weak  to  resist. 

2nd.  Reckless  exposure  to  the  sun,  during  one  of  the 
hottest  seasons  on  record,  has  added  greatly  to  the  causes  of 
disease,  especially  among  the  families  recently  arrived  in 
the  country.  Every  effort  short  of  actual  force  seems  to 
have  been  employed  to  induce  these  persons  to  remain  in 
quarters  during  the  heat  of  the  day,  but  to  little  purpose. 
It  is  fully  proved  that  women  and  children  were  to  be  seen 
at  all  hours  in  the  open  air  without  even  ordinary  covering 
upon  their  heads.  As  far  as  the  children  were  concerned, 
obtaining  fruit,  often  unripe,  from  the  trees  in  the  neigh- 
bourhood, is  stated  to  have  been  the  great  object  of  going 
out,  at  the  same  time  it  was  proved  that  they  were  not 
unfrequently  sent  by  their  parents  to  watch  clothes  drying 
and  bleaching  near  the  barracks.  Had  there  been  sufficient 
school  accommodation,  the  time  of  the  children  might  have 
been  profitably  employed,  and  much  of  the  exposure  re- 
ferred to  avoided ;  but  it  was  shown  that  there  was  no  space 
available  for  such  a  purpose,  without  further  aggravating 
the  evil  of  overcrowding  the  inhabited  compartments  of  the 
barracks. 

3rd.  The  use  of  noxious  food  of  various  kinds  was 
another  source  of  disease,  although  the  inmates  of  the 
barracks  were  supplied  by  Government  with  abundant 
rations  of  good  quaiity.  The  articles  referred  to  consisted 
chiefly  of  eatables  likely  to  lead  to  bowel  complaints  and 
cholera,  such  as  unripe  fruits,  stale  vegetables,  pickles,  &c. 
In  accordance  with  the  recommendation  of  a  medical  com- 
mittee, assembled  in  March  1858,  strict  orders  were  issued 
to  prevent  the  sale  of  unwholesome  articles  of  food,  but 
these  precautions  appear  to  have  been  unavailing  in  check- 
ing the  evil.  According  to  the  evidence  of  Schoolmaster 
Serjeant  Boddilly,  corroborated  by  others,  deleterious  pickles, 
prepared  by  natives  in  the  bazaar,  were  daily  consumed  in 
barracks,  and  were  purchased  by  the  women  to  be  given  to 
their  children  as  a  luxury. 

4th.  Want  of  cleanliness,  according  to  general  testimony, 
prevailed  to  a  great  extent.  The  outhouses  and  accommo- 
dation provided  for  washing  and  bathing  were  quite  unfitted 
for  women,  though  they  might  have  answered  these  pur- 
poses for  men.  The  lavatories  were  visited  by  the  Com- 
mittee, and  found  not  to  be  in  use,  in  consequence,  it  was 
said,  of  being  in  the  hands  of  the  barrack  department  for 
alterations ;  but,  when  used  before,  they  appear  to  have 
been  principally  employed  as  washhouses  for  washing 
clothes.  The  ordinary  habits  of  the  women  were  shown  to 
have  been  dirty  to  an  extreme  degree,  and  on  this  account 
it  is  the  more  to  be  regretted  that  ample  means  of  ablution 
were  not  afforded  to  such  as  were  disposed  to  be  cleanly. 
It  was  proved  to  the  Committee  that  the  very  few  women 
who  used  the  lavatories  for  personal  ablution  were  obliged 
to  have  their  own  tubs  carried  for  bathing  in,  and  to  hang 
sheets  up  inside  to  screen  themselves  effectually  from  obser- 
vation. Close  to  the  lavatories  were  certain  privies,  and 
these,  in  common  with  all  the  privies  belonging  to  the 
barracks,  were  constructed  in  so  faulty  a  manner,  that  to 
keep  them  clean,  and  prevent  them  from  being  a  serious 
nuisance  to  the  adjoining  neighbourhood,  was  almost  im- 
possible. The  ground  adjoining  some  of  the  privies  was 
found  by  the  Committee  to  be  in  a  very  offensive  state. 

5th.  A  polluted  atmosphere  in  the  barrack  rooms, 
especially  at  night,  has  been  noticed  as  a  prominent  cause 
in  exciting  disease.*  Although  it  appears  from  the  state- 
ments of  the  executive  engineer,  that  the  amount  of  cubical 
space  allowed  by  regulation  was  not  encroached  upon; 
still,  from  the  peculiar  circumstancess  of  the  inmates  of 
these  barracks,  as  well  as  from  the  defectiveness  of  the 
buildings  in  respect  to  A'entilation,  the  simple  adherence  to 
the  rule  of  cubical  allotment  affords  but  little  guidance  in 
estimating  the  sources  of  disease.  Where  the  provision  for 
ventilation  is  imperfect,  the  definition  of  a  given  cubical 
space  is  insufficient  for  securing  preservation  of  health.  It 
is  in  this  particular  that  the  barracks  of  Dumdum  have 


*  Some  of  the  witnesses  described  the  atmosphere  of  the 
barrack  rooms  at  night  to  be  so  extremely  offensive  as  to  be 
perfectly  overpowering  on  entering  them. 
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proved  defective,  and  from  this  cause  the  occupants  have 
experienced  all  the  evils  of  overcrowding.    The  evidence  of 
the  engineers,  Mr.  Dodd  and  Lieutenant  Gordon,  fully 
23  March  18G1.  support  this  statement.    Moreover,  the  habit  of  keeping 

 soiled  linen  and  dirty  clothes  in  the  rooms,  the  neglect  of 

airing  bedding,  the  storing  up  of  unused  food  about  the 
berths,  stated  to  have  been  a  common  practice,  together 
with  the  total  absence  of  punkahs  during  the  night,  tended 
greatly  to  contaminate  the  atmosphere  breathed  by  these 
women  and  children,  and  to  implant  in  them  the  seeds  of 
disease  and  death.  The  women  and  children  of  the  Bengal 
artillery,  though  quartered  in  the  same  barracks,  were  much 
more  favourably  situated  with  respect  to  the  atmosphere 
in  which  they  lived.  They  inhabited  the  verandahs  only, 
the  central  wards  being  left  vacant,  and  this  important  fact, 
together  with  other  circumstances  mentioned  in  the  evidence 
of  Surgeon  Macpherson,  in  medical  charge,  will  probably 
account  for  the  greatly  different  rates  of  mortality  between 
them  and  the  families  in  the  general  depot. 

It  is  right  to  state,  in  recording  the  existence  of  the 
sanitary  evils  in  the  depot,  that  all  the  evidence  adduced 
before  the.  Committee  has  tended  to  show  that  the  local 
military  authorities  were  not  wanting  in  efforts  to  check 
and  mitigate  their  severity  'as  far  as  the  means  at  their  dis- 
posal permitted. 

IV.  Finally,  the  Committee  desire  to  record  their  con- 
viction that  the  close  congregation  of  so  great  a  number  of 
women  and  children  is  likely  to  be  attended  with  evil  con- 
sequences under  any  circumstances  ;  but,  with  a  view  to 
mitigate  these  results,  they  beg  to  offer  the  following  sug- 
gestions, emanating  from  the  present  inquiry,  for  considera- 
tion, in  case  that  the  formation  of  a  depot  of  like  number 
should  again  be  found  necessary. 

1st.  In  the  selection  of  a  locality  for  the  depot,  not  only 
healthiness  of  site,  but  also  distance  from  any  large  town 
or  city,  should  be  ensured. 

2nd.  The  habits  and  circumstances  of  women  and 
children  require  especial  attention  to  be  devoted  to  the 
thorough  ventilation  of  the  rooms  occupied  by  them. 

3rd.  Efforts  should  be  made  to  establish  a  system  of  female 
supervision  in  each  room,  more  especially  for  securing  per- 
sonal cleanliness,  the  cleanliness  of  bedding  and  clothes, 
and  for  preventing  the  admission  of  spirituous  liquors,  and 
the  collection  of  noxious  articles  about  the  beds  and  furni- 
ture belonging  to  the  inmates.  The  evidence  is  doubtful 
as  to  the  probable  success  of  such  an  experiment;  but  if 
the  female  supervisors  were  armed  with  sufficient  authority 
and  support,  and  compensated  for  their  labour,  examples  in 
other  institutions  encourage  the  hope  that  the  plan  might 
be  attended  with  benefit. 

4th.  Lavatories  particularly  adapted  to  the  necessities  of 
women  and  children  should  be  constructed,  fitted  with  all 
essential  utensils,  and  amply  supplied  with  water. 

5th.  Covered  ways  should  be  provided  to  all  outhouses 
connected  with  the  main  buildings. 

6th.  Especial  care  should  be  taken  that  in  the  privies  the 
wants  of  children,  as  well  as  of  adults,  should  be  con- 
sidered, and  every  means  adopted  to  prevent  the  contami- 
nation of  the  atmosphere  around  the  barracks  by  neglect  in 
the  regular  removal  of  the  urine,  and  all  excrementitious 
matters. 

7th.  None  but  licensed  hawkers  should  be  admitted 
within  the  precincts  of  the  barracks,  and  then  only  under 
strict  observation. 

8th.  It  is  a  question  whether  a  system  of  messing  would 
not  obviate  many  injurious  customs  which  existed  in  the 
depot  at  Dumdum,  and  therefore  its  adoption  might  be  had 
recourse  to  as  an  experiment  on  a  future  occasion. 


No.  2. 

Memorandum  respecting  the  Construction  of  the  Men's 
Barracks  in  Fort  William. 

South  Barrack. 
Upper  floor,  only  used  ordinarily,  consists  of  3  halls,  each 
2/9i  ft.  long,  19  ft.  10  in.  broad,  and  18  ft.  8  in.  high  to 
under  side  of  beams.  The  centre  hall  is  open  to  the  outside 
at  the  ends,  but  the  side  halls  are  enclosed  at  the  ends  by 
non-commissioned  officers'  quarters.  There  is  an  open 
veranda  along  the  north  and  south  fronts  of  the  barrack. 
The  upper  floor  is  raised  1 6  ft.  above  the  ground.  The 
lower  stoiy,  occasionally  occupied  by  troops,  consists  of  14 
vaulted  chambers,  16*  ft.  3  in.  wide,  running  transverse  to 
the  building,  communicating  also  with  each  other  by  large 
archways.  The  floor  is  raised  1  ft.  6  in.  above  the  ground, 
and  the  height  to  crown  of  arch  is  12  ft.  6  in. 

North  Barrack. 

The  upper  floor  is  divided  into  13  chambers  transverse  to 
the  building,  each  46  ft.  by  18  ft.  9  in.,  and  18  ft.  high  to 
under  side  of  beams ;  these  chambers  all  open  into  each 
other  by  large  archways,  and  at  the  ends  into  a  long  cor- 
ridor 262  ft.  long,  16  ft.  wide,  and  18  ft.  high.  At  each 
end  are  non-commissioned  officers'  rooms,  but  arranged 
with  a  passage  in  the  centre  for  the  admission  of  air  into 
the  building  from  either  end.  An  open  veranda,  12  ft.  6  in. 
wide,  extends  round  the  north  and  south  fronts  and  east 
end.    The  floor  is  raised  16  ft.  from  the  ground. 

The  lower  story  is  very  similar  to  that  of  South  Barrack  ; 
some  of  the  chambers  are  closed  at  the  ends,  and  used  as 
guard-rooms,  store-rooms,  &c. 

The  New  Queen's  Barrack. 

Three  stories,  all  to  be  occupied  as  barrack  rooms.  Each 
story  consists  of  3  parallel  halls ;  the  first  floor  is  raised 
6  ft.  from  the  ground,  and  the  halls  are  all  18  ft.  high  to 
under  side  of  beams.  The  centre  one  is  245  ft.  by  20  ft., 
the  side  ones  245  ft.  by  22  ft.  In  the  second  story,  the 
thickness  of  the  piers  being  reduced,  each  hall  is  6  in. 
longer  and  6  in.  broader,  and  in  the  top  story  6  in.  more  is 
added  from  the  same  cause.  The  centre  corridor  has  an 
open  staircase  at  each  end  ;  those  at  the  sides  are  closed  in 
by  non-commissioned  officers'  rooms.  Open  verandas  ex- 
tend along  both  north  and  south  fronts;  12ft.  6  in.  broad 
in  the  south,  and  15  ft.  6  in.  on  the  north.  The  centre 
corridor  in  each  story  is  intended  as  a  common  room  and 
for  messing ;  and  each  side  corridor  is  to  be  divided  by 
wooden  partitions  8  ft.  high  into  20  compartments ;  thus 
giving  in  the  3  stories  a  separate  room  for  every  married 
man  in  a  regiment.  The  roof  over  it  to  be  pent  with 
openings  for  ventilation  all  along  the  ridge,  and  openings 
are  left  in  the  lower  floors  for  the  escape  upwards  of  foul  air. 

The  New  Dalhousie  Barrack. 
Three  stories,  all  to  be  occupied  as  barracks.  The  first 
floor  is  raised  on  vaults  14  ft.  6  in.  above  the  ground.  The 
body  of  the  building  consists  in  each  story  of  3  parallel 
halls.  In  the  first  story,  301  ft.  by  19  ft.  6  in.  each,  and 
increasing  6  in.  each  way  in  the  upper  stories,  and  18  ft. 
high  in  all  to  under  side  of  beams.  The  halls  communicate 
with  each  other  by  arched  openings  12  ft.  broad,  supported 
by  piers  6  ft.  wide.  The  three  halls  will  be  used  as  sleeping 
rooms.  The  centre  part  of  the  building  will  have  a  pent 
roof,  with  openings  all  along  the  ridgeway ;  and  openings 
will  be  left  in  all  lower  floors  for  ventilation,  to  allow  of  the 
escape  upwards  of  foul  air.  The  ends  of  the  barracks  are  di- 
vided into  non-commissioned  officers'  quarters  in  each  stoiy. 

Charles  J.  Hodgson,  Captain, 
True  copy.  Garrison  Engineer. 

Thos.  Longmore, 

Deputy  Inspector-General. 


Dr. 
W.C.Maclear 


Dr.  William  Campbell  Maclean,  Deputy  Inspector-General  of  Hospitals,  Professor 
Military  Medicine,  Chatham  Military  College,  examined. 


of  Clinical  and 


2223.  {Chairman.)  You  have  been  deputy  in- 
spector-general of  hospitals  at  Madras  ? — I  have 
never  been  deputy  inspector-general  of  hospitals  at 
Madras  ;  that  is  the  rank  which  I  have  obtained  since 
I  came  home. 

2224.  You  have,  I  believe,  lately  returned  from 
India  ? — Yes,  after  22  years  service. 

2225.  I  believe  you  hold  an  appointment  at  the 
Army  Medical  College  at  Chatham  ? — Yes,  I  hold  the 
professorship  of  clinical  and  military  medicine. 

2226.  You  say  that  you  did  not  hold  the  office  of 
deputy  inspector-general  of  hospitals  at  Madras  while 
you  were  there;  what  office  did  you  hold  ?— -While  I 
was  at  Madras  I  was  one  of  the  presidency  surgeons, 


as  they  are  called,  in  Bengal  ;  I  had  charge  of  a 
large  district  in  Madras.  I  have  been  employed  Avith 
native  troops,  and  also  with  Europeans,  both  in  Her 
Majesty's  service  and  in  that  of  the  Indian  army. 

2227.  It  is  not  necessary  to  ask  you  about  the 
peculiarities  of  the  various  stations  in  Madras  ;  there 
are,  if  I  recollect  rightly,  printed  accounts  to  refer 
to  ? — Yes,  of  every  station  in  Madras  ;  of  every  bar- 
rack and  hospital  within  the  Madras  presidency. 

2228.  At  what  time  were  those  accdunts  made 
public  ? — They  were  made  public  by  the  authority  of 
the  Madras  Government,  many  of  them  as  far  back 
as  15  years  ago. 

2229.  They  would  only  be  accurate  as  regards  the 
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>rominent  characteristics  of  the  localities,  and  not  as 
o  buildings  and  arrangements  ? — Quite  so.  Many 
alterations  have  been  made  in  the  public  buildings 
ince  those  reports  were  printed. 

2230.  It  is  some  time  since  you  have  been  at  any 
if  those  stations  in  India  ? — It  is  now  more  than  15 
/•ears  since  I  did  actual  duty  at  Secunderabad  ;  but  I 
vas  employed  at  the  Hyderabad  Residency,  which 
s  within  five  miles  of  the  station,  and  I  was  con- 
stantly in  it  and  cognizant  of  all  that  was  going  on 
here,  and  I  have  been  employed  on  committees  on 
anitary  matters  connected  with  the  cantonment. 

2231.  Is  your  experience  sufficiently  recent  to  be 
>ractically  available  now  as  to  the  buildings  and  the 
node  of  arrangement  in  those  stations  I  think  that 
nformation  much  more  modern  than  I  can  give  is  to 
>e  obtained,  particularly  from  the  reports  of  Dr. 
Macpherson,  the  inspector-general  of  the  Madras 
irmy,  who  has  recently  visited  every  station  and 
jiven  very  minute  accounts. 

2232.  Are  those  private  reports  ? — No,  they  are 
official. 

2233.  Generally  speaking,  should  you  say  that  the 
stations  in  the  Madras  presidency  have  been  selected 
with  any  special  regard  to  medical  considerations  ? — 
Not  at  all ;  many  of  them  Avere  occupied  merely 
aecause  they  happened  to  be  the  spots  where  the 
;roops  first  pitched  their  camps  upon  taking  posses- 
sion. I  do  not  think  that  medical  considerations 
3ntered  into  the  selection,  except  with  regard  to  those 
lhat  have  more  recently  been  selected. 

2234.  Accident  has  had  a  good  deal  to  do  with  it, 
ind  political  considerations  have  determined  the 
;hoice  in  other  cases  ? — Quite  so. 

2235.  Until  lately  the  question  whether  the  soil 
was  good,  whether  the  water  supply  was  sufficient 
and  of  proper  quality,  and  whether  malaria  prevailed, 
were  not  taken  much  into  consideration  ? — They  were 
never  thought  of  at  all. 

2236.  Even  at  the  present  time  there  has  been  no 
systematic  inquiry  to  ascertain  whether  stations  could 
be  placed  at  moderate  elevations  upon  the  hills,  and 
within  a  reasonable  distance  ? — There  has  been  more 
attention  paid  to  that  recently  ;  for  example,  when  the 
new  barracks  were  about  to  be  erected  at  Trimulgherry, 
near  Secunderabad,  which  are  now  the  best  barracks 
in  Southern  India,  certainly  the  most  costly,  a  mixed 
commission  was  appointed,  consisting  of  military  and 
medical  officers,  to  select  the  ground^ 

2237.  That  is  the  rule,  is  it  not  now,  as  to  all  new 
stations  ? — Yes,  that  rule,  I  think,  prevails  ;  but 
practically  even  now  it  is  sometimes  forgotten.  I  may 
mention,  as  an  example  of  that,  a  circumstance  that 
occurred  in  my  own  experience  ;  a  short  time  ago, 
when  I  was  garrison  surgeon  at  Vizagapatam,  the 
Government  directed  that  a  piece  of  ground  should 
be  selected  as  a  site  for  a  barrack  for  the  artizans 
employed  in  the  arsenal,  that  I  should  be  a  member 
of  the  Committee,  and  that  my  opinion  should  be 
taken  as  to  the  selection  of  the  ground.  The  Com- 
mittee assembled  without  any  notice  having  been  given 
to  me,  and  selected  a  piece  of  ground  ;  and  accidentally 
when  the  president  of  the  Committee  was  about  to 
forward  the  proceedings  of  the  Committee,  glancing 
his  eye  over  his  letter  of  instructions,  he  saw  that  I 
ought  to  have  been  included  in  the  Committee,  and 
sent  me  the  proceedings,  requesting  me  to  sign  them 
and  return  them.  I  did  not  do  this,  but  I  went 
myself  to  the  ground  and  examined  it,  and  found 
that  it  was  in  every  way  unsuitable,  as  it  had  been 
used  as  a  place  of  public  resort  for  the  purposes  of 
nature  by  the  people  in  the  town  of  Vizagapatam, 
time  out  of  mind,  and  that  it  was  in  every  way  un- 
suited  for  the  intended  purpose.  I  therefore  con- 
demned the  ground  that  had  been  selected,  and  there 
was  an  end  of  it. 

2238.  When  power  is  given  to  a  military  and 
medical  commission  to  report  upon  a  site,  would  the 
power  extend  so  far  as  this,  that  they  might  say,  we 
consider  that  although  this  site  is  not  objectionable, 
taking  it  as  a  site  in  a  plain,  yet  that  the  health  of 


the  troops  would  be  better  consulted  by  removing  Dr. 
them  some  10  or  15  miles  off  to  a  hill  station  ?— That  W.C.Maclean. 
would  depend  upon  military  considerations.  ^3  March  1861 

2239.  Have  you  at  all  considered  the  question  ~   

of  whether  it  is  possible,  and  also  whether  it  is 
expedient,  to  do  away  altogether,  or  almost  altogether, 

with  stations  for  Europeans  in  the  low  countries  ? — 
That  is  a  subject  upon  which  I  have  bestowed  a 
good  deal  of  attention,  and  I  am  strongly  of  opinion 
that  it  is  possible  to  remove  troops — perhaps  not 
from  all — but  from  a  great  many  stations  on  the  plains. 
If  you  look  particularly  to  the  formation  of  the  country 
in  Southern  India,  you  will  find  in  almost  every  part 
of  it,  that  there  is  a  hill  station  available,  and  I  have 
brought  with  me  a  map  which  is  on  a  much  larger 
scale  than  usual ;  it  was  prepared  by  Dr.  Macpherson 
to  illustrate  his  report  for  this  Commission,  and  the 
Committee  will  see  that  the  hill  stations  are  marked 
upon  it  with  the  elevations. 

2240.  (Sir  R.  Martin.)  So  that  every  province 
has  its  hill  range  if  it  be  carefully  inquired  into  ? 
— There  is  not  a  doubt  of  it. 

2241.  (  Chairman?)  Looking  at  this  map,  I  see  that 
it  is  stated  here  that  the  Shevaroy  and  Neilgherry 
hills  are  contiguous  ? — No  ;  they  are  not  exactly 
contiguous,  but  they  are  within  a  very  easy  distance. 

2242.  What  distance  is  it  from  Madras  to  the 
Shevaroy  hills? — It  is  about  190  miles. 

2243.  Is  there  a  railway  to  the  foot  of  the  hills  ? 
—Yes. 

2244.  Is  that  railway  open  ? — It  will  pass  close  to 
the  base  of  the  range. 

2245.  Therefore  troops  stationed  on  those  hills 
might  be  considered  as  being  within  from  three  to 
four  hours'  march  of  Madras  ? — Within  one  night's 
run  by  rail. 

2246.  Still  that  would  not  entirely  do  away  with 
the  necessity  for  a  garrison  at  Madras  ? — No  ;  as 
there  is  a  fort  there,  and  it  contains  an  arsenal,  a 
wing  of  a  regiment  is  required  in  ordinary  times  to 
hold  it,  which  could  be  relieved  periodically  at  very 
little  expense,  an  arrangement  that  would  be  an 
enormous  advantage  to  the  health  of  the  troops. 

2247.  (Sir  II.  Martin.')  The  garrison  being  thus 
reduced  to  the  minimum  consistently  with  efficiency  ? 
— -Yes. 

2248.  (Chairman.)  There  is  a  station  now,  I 
believe,  on  the  Neilgherry  hills  ? — Yes ;  it  was 
formerly  called  Jackatalla,  and  it  is  now  called 
Wellington. 

2249.  At  a  height  of  above  6,000  feet  ?— Yes. 

2250.  With  the  present  facilities  of  communica- 
tion what  distance  is  that  from  Madras  ? — From 
Madras  it  must  be  about  300  miles  by  the  road  via 
Salem. 

2251.  How  far  is  the  railway  now  open  ? — The 
railway  does  not  yet  extend  beyond  Salem  ;  but  in 
a  very  short  time  it  will  go  on  to  Coimbatoor,  which 
is  almost  at  the  foot  of  the  Ghauts. 

2252.  When  the  railway  is  extended  to  Coimba- 
toor it  will  only  be  three  or  four  days'  march  off? — 
Not  so  much  ;  only  one  march  ;  they  can  go  up  in  a 
night  with  the  greatest  facility  from  Coimbatoor. 

2253.  Which  do  you  consider  is  the  military  post 
next  in  importance  to  Madras  ? — The  most  important 
military  position  in  the  Madras  presidency  is,  without 
exception,  Secunderabad,  which  is  the  post  of  the 
Hyderabad  subsidiary  force  in  the  Deccan,  and  is 
within  five  miles  of  the  city  of  Hyderabad. 

2254.  It  is  the  centre  of  that  garrison  which  con- 
trols and  keeps  in  order  the  Nizam's  country,  is  it 
not  ? — Quite  so. 

2255.  At  what  distance  from  Secunderabad  is 
there  any  site  for  a  hill  station  ?  —  The  nearest, 
which  can  scarcely  be  called  a  hill  station  at  all,  is 
Beder,  2,000  feet  high  —  that  is  the  nearest — but 
there  is,  in  addition  to  that,  the  hill  of  Kamandroog, 
at  Bellary,  the  height  of  which  is  over  3,000  feet. 

2256.  But  that  is  a  very  considerable  distance,  is 
it  not  ?     Yes,  it  is,  but  there  are  other  places  on 
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Dr.  elevated  ground  besides  Beder,  which  are  marked 
■W.C.Machan.  aiso  on  the  map. 

2257.  ( Sir  R.  Martin.)  Are  there  not  hill  ranges 
23  March  1861:        A,       v  .        J  ■      ,,  j-  +  j- 

....  m   the  northern  circars  in    the  immediate  direc- 

tion from  Hyderabad  ? — There  is  a  range  of  hills  ; 
the  Gallicondah. 

2258.  Which  are  at  present  unexplored  ? — No. 
The  inspector-general,  Dr.  Macpherson,  visited  them, 
and  an  experiment  was  tried,  in  the  course  of  last 
year,  to  ascertain  whether  they  were  habitable. 

2259.  (Chairman.)  Even  this  station  of  Beder, 
which  appears  to  be  at  a  height  of  2,000  feet  above 
the  sea,  is,  I  suppose,  at  a  distance  of  two  or  three 
marches  from  the  city  of  Hyderabad  ? — It  is. 

2260.  Are  there  any  means  of  conveyance  better 
than  the  ordinary  country  roads  ? — No. 

2261.  Therefore  the  quartering  of  troops  there 
would  not  do  away  with  the  necessity  of  maintaining 
a  garrison  at  Secunderabad  ? — Secunderabad,  as  long 
as  the  city  of  Hyderabad  remains,  must  ever  be 
occupied. 

2262.  Then  you  could  only  contemplate  the  esta- 
blishing of  a  hill  station  as  a  means  of  relieving  the 
garrison  at  Secunderabad  ? — Yes  ;  although  Bellary 
is  at  a  considerable  distance  the  railway  will  byand- 
bye  connect  Bellary  with  Hyderabad,  and  then  the 
troops  could  be  easily  removed  to  Baniandroog  from 
Hyderabad  by  railway. 

2263.  That  is  a  distance  of  between  400  and  500 
miles,  is  it  not  ? — Not  quite  so  much  as  that ;  about 
300  miles. 

2264.  The  height  of  Ramandroog  is,  I  think,  3,500 
feet  ? — Yes ;  and  it  is  used  as  a  sanitarium  now  for 
Bellary. 

2265.  Now  to  take  the  case  of  Bangalore,  that  is  a 
station,  is  it  not,  on  very  elevated  ground  ? — Yes. 

2266.  The  height  is  about  3,000  feet,  is  it  not  ?— 
Yes. 

2267.  Therefore  the  same  necessity  does  not  exist 
for  removing  troops  from  thence  ? — Not  to  such  an 
extent;  it  is  cooler,  and  it  is  within  easy  reach  of 
the  Neilgherries  ;  within  three  days'  transit. 

2268.  It  is  a  healthy  station,  is  it  not  ? — Yes  ;  but 
there  is  a  good  deal  of  liver  complaint  in  Bangalore  ; 
there  is  a  hot  sun  and  a  cold  wind,  and  consequently 
there  is  a  good  deal  of  liver  complaint  there. 

2269.  (Sir  R-  Martin.)  And  cold  night  winds  ? 
— Yes ;  but  the  temperature  is  comparatively  low 
all  the  year  round,  except  for  about  six  weeks. 

2270.  ( Chairman.)  It  is  such  that  Europeans  can 
take  exercise  ? — Yes,  and  they  live  almost  in  the 
open  air. 

2271.  They  enjoy  themselves  ? — Yes,  they  do. 

2272.  Is  not  Bangalore  one  of  the  most  popular 
stations  ? — It  is  the  most  popular  station  in  Southern 
India. 

2273.  (Sir  R.  Martin.)  That  demonstrates  the 
advantage  of  placing  troops  upon  high  table  grounds, 
as  also  at  Poona? — Yes  ;  they  do  not  merely  exist 
there,  but  they  live  and  enjoy  life. 

2274.  (Chairman.)  Trichinopoly  is  a  station  upon 
the  plains  ? — Yes,  and  the  hottest  station. 

2275.  And  it  is  subject  to  the  full  effect  of  tropical 
diseases,  is  it  not  ? — Yes,  men  stationed  there  are  ex- 
posed to  the  deteriorating  influence  of  continued  heat. 

2276.  I  think,  as  it  is  set  down  in  the  map,  the 
nearest  contiguous  mountains  to  Trichinopoly  are 
Pulney  and  the  Neilgherry  hills  ? — Yes ;  the  Neil- 
gherries, for  all  practical  purposes,  being  available 
for  Trichinopoly. 

2277.  The  railway  will  be  open  from  Trichinopoly 
to  Coimbatoor  ? — Yes. 

2278.  Therefore,  practically,  the  station  of  the 
Neilgherries  will  be  within  a  day,  or  a  day  and  a 
half's  journey  of  Trichinopoly  ? — Yes. 

2279.  Still  I  presume  you  do  not  contemplate  the 
entire  abandonment  of  Trichinopoly.  as  a  station  ; 
but  merely  that  a  small  force  should  be  left  there  ? — 
I  should  say  that  I  contemplate  the  abandonment  of 
Trichinopoly  as  a  station  for  European  troops,  be- 
cause of  the  .distance  being  so  trifling,   and  the 


facilities  for  bringing  the  troops  down  so  great ;  I 
cannot  myself  conceive  the  necessity  of  keeping  a 
strong  regiment  of  1,000  or  1,200  men  in  such  a  hot 
station,  where  their  health  deteriorates. 

2280.  You  would  probably  think  it  sufhcient  t» 
leave  native  troops  there,  being  ready  to  reinforce 
them  by  Europeans  from  the  Neilgherries,  if  they 
were  wanted  ? — Yes  ;  and  to  use  the  Neilgherries 
not  merely  as  a  sanitarium,  but  as  a  station. 

2281.  Now  state  the  case  of  Cannanore  ;  for  that,, 
again,  do  you  consider  that  the  Neilgherry  hills  are 
the  most  conveniently  accessible  ? — Yes. 

2282.  There  is  no  railway  on  that  side  of  India,  I 
think,  yet  ? — Not  yet. 

2283.  Is  there  any  railway  projected  ? — The  plan 
would  be  to  move  the  troops,  or  the  force  required,  by 
sea  to  Naguputum,  which  is  the  nearest  seaport ;  and 
they  could  then  go  by  railway  into  the  interior. 

2284.  The  Animallay  hills  are  also  mentioned  as 
being  contiguous  to  Cannanore? — Yes;  they  have 
been  only  recently  explored,  and  they  have  never  yet, 
therefore,  been  used  as  a  station. 

2285.  Nothing  is,  therefore,  known  as  to  their 
healthiness  or  unhealthiness  ?— No.  The  only  Euro- 
peans who,  I  believe,  have  ever  been  there  are  Dr. 
Cleghorn,  the  conservator  of  forests,  Captain  Ha- 
milton, Lieutenant  Beddome,  and  Dr.  Macpherson, 
the  inspector-general,  who  visited  them  a  year  ago. 

2286.  What  distance  are  they  from  Cannanore 
About  80  miles. 

2287.  With  regard  to  the  four  important  stations 
in  the  plains,  of  which  we  have  been  hitherto  speak- 
ing, Madras,  Trichinopoly,  Cannanore,  and  Banga- 
lore, your  evidence  goes  to  show  that  the  greater  part 
of  the  garrisons  in  all  of  them  might  be  replaced  by  a 
force  concentrated  on  the  Neilgherry  hills  ? — Yes. 

2288.  Which  would  be  equally  available  for  a 
descent  in  any  direction  ? — Yes. 

2289.  Then,  proceeding  to  the  northward,  you 
would  suggest  that,  instead  of  the  station  at  Bellary, 
a  force  should  be  maintained  at  Ramandroog  ? — Yes. 

2290.  That  is  in  the  immediate  neighbourhood  ? — 
Yes. 

2291.  So  that  for  all  political  and  military  purposes 
it  would  be  the  same  thing  ? — Yes,  quite  the  same. 

2292.  Has  the  station  at  Ramandroog  been  ex- 
amined ? — It  has  been  occupied  ;  it  was  first  visited 
by  civilians  as  a  place  to  run  to  in  the  hot  weather  ; 
but  latterly  there  has  been  a  small  detachment  of 
troops  there,  and  invalids  are  continually  sent  up 
from  Bellary  to  Ramandroog. 

2293.  I  do  not  ask  you  as  to  the  advantages  and 
conveniences  of  the  Neilgherry  hills,  but  we  have 
not  heard  anything  as  to  this  station  of  Ramandroog. 
Is  it  a  station  where  supplies  would  be  plentiful  and 
cheap,  and  where  vegetables  could  be  grown  for  the 
use  of  European  troops  ? — Ramandroog  is  a  detached 
hill,  it  is  not  of  a  very  extensive  range,  and  there  is 
not  a  great  deal  of  available  ground  on  the  top 
of  it ;  but  still  there  is  quite  enough  to  furnish  sup- 
plies for  a  wing  at  all  events. 

2294.  ( Col.  Durand.)  What  do  you  think  is  the 
area  of  the  top  of  Ramandroog  ? — I  was  never  there 
myself,  but  it  must  be,  I  think,  about  1±  mile  in 
length  and  in  breadth,  J  of  a  mile. 

2295.  (Dr.  Farr.)  Is  the  soil  favourable  for  the 
growth  of  vegetables  ? — The  soil  at  the  lower  part  of 
the  platform  is  well  adapted  for  the  cultivation  of  all 
European  vegetables. 

2296.  (Chairman.)  At  Vizagapatam,  on  the  coast,  I 
see  that  you  suggest  that  part  of  the  troops  should  be 
transferred  to  the  station  at  Gallicondah  ? — The 
advantages  of  Gallicondah  as  a  sanitarium  may 
be  considered  as  still  sub  judice.  There  is  now  in 
progress  of  construction  at  a  place 'marked  on  the 
map  as  Waltair  a  barrack,  and  a  European  regiment 
is  about  to  be  quartered  there.  Waltair  is  the  most 
salubrious  station  in  the  northern  division  of  the 
Madras  presidency  :  it  is  a  small  elbow  of  land  that 
juts  into  the  sea,  having  the  sea  on  three  sides  of  if, 
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and  backed  by  a  high  range  of  hills,  which  completely 
cuts  off  the  land  wind.  The  northern  division  is  the 
most  feverish  district  in  the  Madras  presidency,  but 
at  Waltair  there  is  rarely  any  fever  at  all,  and  such 
cases  as  do  occur  are  mild  ;  it  is,  without  excep- 
tion, the  most  healthy  station  in  that  part  of  India. 
It  was  chiefly  at  my  suggestion  that  the  barracks 
were  ordered  at  first  to  be  erected  at  Waltair  ;  the 
advantage  will  be  very  great,  not  only  for  the  troops 
in  the  northern  division,  but  as  a  sanitarium  for  the 
troops  at  Secunderabad.  There  are  many  cases  of 
disease  there,  chiefly  bowel  complaints,  that  cannot 
be  sent  to  the  hill  stations  ;  and  it  is  believed  that 
they  will  do  well  at  Waltair,  for  it  is  on  the  sea 
coast.  Not  only  will  W altair  be  useful  as  a  sani- 
tarium, it  will  be  a  very  important  position  for  the 
head  quarters  of  a  regiment,  as  it  is  conveniently 
placed  for  embarking  a  force  on  an  emergency  either 
for  Pegu  or  Calcutta. 

22.97.  {Chairman.)  Not  speaking  of  it  as  a  sani- 
tarium, but  as  a  station  for  healthy  European  troops, 
do  you  consider  that  a  situation  on  the  sea  coast  is 
equal  in  sanitary  value  to  one  on  the  hills  ? — That 
depends  upon  local  circumstances,  and  the  local  cir- 
cumstances at  Waltair  are  highly  favourable  ;  it  is 
a  position  not  merely  upon  the  seashore,  but  it 
projects  into  the  sea,  having  the  sea  on  three 
sides  of  it,  and  a  high  range  of  hills  behind,  which 
cuts  off  the  influence  of  the  hot  wind  during  the  hot 
months  in  the  year. 

2298.  (Sir  R.  Martin.)  It  possesses,  in  fact,  many 
of  the  advantages  which  are  derived  from  an  insular 
position  ? — Yes. 

2299.  (Chairman.')  But  the  average  temperature 
throughout  the  year  must  be  very  much  higher  than 
it  would  be-  at  a  height  of  3,000  or  2.000  feet,  must  it 
not,  ? — Yes,  no  doubt  it  is  ;  but  it  is  the  most  equable 
climate  I  was  ever  in  ;  the  sea  breeze  pervades  the 
place  throughout  the  whole  of  the  day. 

2300.  Then,  upon  the  whole,  you  would  recommend 
that  the  station  substituted  for  Vizagapatam  should 
be  Waltair,  rather  than  a  station  on  the  hills  ? — Yes. 
There  is  a  range  of  hills  called  the  Gallieondah  range, 
and  an  attempt  has  been  made  to  locate  troops  there  ; 
but  the  experiment  was  imperfect,  and  on  *a  very 
limited  scale,  and  as  far  as  it  has  gone,  it  has  not  been 
very  successful.  There  are  two  points  on  the  hills, 
one  called  Harris  valley,  and  the  other  Grant's 
range  ;  a  small  detachment  of  sappers  and  invalids 
from  Vizagapatam  was  sent  there  by  Avay  of  ex- 
periment, but  contrary  to  the  advice  of  Dr.  Mac- 
pherson,  who  was  the  first  medical  man  who  went  to 
the  top  of  the  hills,  they  were  located  in  Harris 
valley,  not  on  Grant's  range,  which  he  recom- 
mended, and  the  result  was  that  it  proved  a  very 
feverish  place,  and  two,  if  not  three,  of  the  me- 
dical officers  were  sent  down  again,  suffering  from 
very  severe  attacks  of  fever,  and  the  sappers  were  at 
last  obliged  to  be  removed. 

2301.  (Sir  P.  Cautley.)  I  believe'  that  only  two 
men  of  the  party  escaped  ? — Such  was  the  case. 

2302.  Are  you  aware  that  that  station  is  considered 
an  entire  failure  by  the  Madras  government  ? — Yes, 
but  at  the  same  time  I  do  not  think  that  the  experi- 
ment was  very  fairly  carried  out.  Almost  all  places 
of  that  kind  when  first  occupied  are  unhealthy  ;  but 
afterwards,  when  sanitary  arrangements  are  properly 
carried  out,  they  become  different. 

2303.  You  do  not  consider  that  a  trial  for  one 
season  is  a  sufficient  test  of  the  salubrity  of  a  place  ? 
— No  ;  nor  do  I  think  that  the  locality  was  well 
chosen  for  the  experiment. 

2304.  (Sir  R.  Martin.)  The  worst  locality  was 
resorted  to  in  place  of  the  best  ? — Yes. 

230.5.  (Col.  Durand.)  North  of  Harris  valley 
there  is  a  hill  called  Lunsingy  ? — Yes,  and  it  is  very 
high  ;  but  I  suspect  that  the  summit  of  it  is  not  well 
adapted  for  a  station  for  troops,  as  there  is  not  a 
sufficient  amount  of  table  land  there. 

2306.  (Dr.  Sutherland.)  Do  you  know  Pondi- 
cherry  ? — I  have  never  been  there. 


2307.  Do  you  know  anything  about  the  diseases 
which  prevail  there  ? — I  know  that  it  is  compa- 
ratively a  healthy  place,  and  that  the  sanitary  arrange- 
ments at  Pondicherry  are  very  much  better  than  those 
at  Madras. 

2308.  Did  you  ever  hear  it  stated  that  Pondicherry 
enjoys  an  almost  total  exemption  from  dysentery  ? — 
Yes,  I  have  heard  that  stated,  but  that  is  not  very 
prevalent  at  Madras,  nor  along  the  coast.  In  the 
town  of  Madras  dysentery  is  a  mild  and  manageable 
disease  ;  all  the  bad  cases  of  dysentery  are  imported. 

2309.  Are  you  aware  of  any  other  instance,  in 
your  experience,  of  marked  exemption  from  diseases 
that  prevail  elsewhere  ?  —  Yes  ;  1  can  give  you 
an  instance  in  the  station  at  Beder,  mentioned 
a  little  while  ago.  I  believe  that  cholera  has 
never  obtained  a  footing  in  Beder  at  all,  and 
there  are  various  villages,  stations,  and  points  in  the 
Nizam's  country  that  have  enjoyed  a  similar  exemp- 
tion. 

2310.  To  take  the  case  of  Pondicherry,  in  what 
particulars  is  that  better  in  a  sanitary  point  of  view 
than  other  stations  ? — In  the  general  health  of  the 
people.  In  the  first  place  it  is  not  so  crowded  a  city, 
and  the  comparison  is  therefore  scarcely  fair,  for 
there  are  700,000  inhabitants  in  Madras,  and  not  a 
tenth  part  of  that  population  in  Pondicherry  ;  there 
are  fewer  dead  buried  in  Pondicherry  ;  the  burials 
among  the  living  in  Madras  are  very  great  ;  the  wells 
are  polluted  by  organic  matter,  and  this  exercises  a 
marked  influence  on  the  health  of  the  people,  parti- 
cularly in  the  district  of  Triplicarne  ;  but  I  be- 
lieve that  the  drainage  of  Pondicherry  is  very  much 
better  than  that  of  Madras  ;  they  have  less  cholera 
and  fever  there,  and  they  have  fewer  bowel  com- 
plaints, and  I  have  always  understood  that  all  tropical 
diseases  there  are  in  a  milder  form,  and  are  more 
manageable  than  in  Madras. 

2311.  Do  you  know  anything  of  the  drainage  ar- 
rangements at  Pondicherry  ?  —  No  ;  beyond  the 
general  fact. 

2312.  Do  you  know  anything  as  to  the  quality  of 
the  water  ?— The  water  supply  is  better  than  in 
Madras. 

2313.  Is  it  brought  from  a  distance? — I  cannot 
say. 

2314.  With  regard  to  the  other  stations  which  you 
say  are  exempt  from  cholera,  to  what  would  you  at- 
tribute that  exemption  ? — I  should  not  like  to  offer 
an  opinion  upon  the  subject,  because  I  have  not  ex- 
amined many  of  those  places.  At  the  station  of  Beder 
the  soil  is  laterite,  and  in  the  greater  part  of  the 
Nizam's  country  it  is  granite,  a  great  part  of  it  in  a 
state  of  decay,  and  we  know  that  Avherever  stations 
are  situated  in  places  where  the  granite  is  in  a  state 
of  decay,  those  places  are  not  healthy. 

2315.  Are  there  good  natural  facilities  for  drain- 
age in  those  instances  where,  as  you  say,  there  is  an 
exemption  from  cholera? — At  Beder  most  decidedly, 
for  it  is  on  elevated  ground,  and  I  wish  particularly 
to  call  the  attention  of  the  Committee  to  this  fact, 
that  Secunderabad,  until  within  the  last  year,  or  the 
last  18  months,  has  enjoyed  a  wonderful  exemption 
from  cholera.  I  do  not  say  that  it  has  never  been 
there  ;  but  I  resided  near  the  city  of  Hyderabad, 
within  five  miles  of  Secunderabad,  and  every  month 
of  May  we  had  an  epidemic  of  cholera  in  the  city  and 
in  the  bazaars  near  the  Residency,  while  during  the 
12  years  of  my  experience  the  disease  never  obtained 
a  footing  in  Secunderabad.  I  have  known  cases  here 
and  there  ;  an  officer  taken  with  it  here  and  a  soldier 
there,  but.  never  as  an  epidemic.  However,  within  the 
last  year  it  has  appeared  ;  but  I  may  add  that  Secun- 
derabad is  now  very  much  more  crowded  with  troops 
than,  it  was  in  my  time  ;  there  is  now  a  regiment 
of  European  dragoons,  and  two  regiments,  where  there 
was  formerly  only  one  regiment,  of  Europeans,  and 
cholera  has  prevailed  epidemically  during  the  last 
year,  which  it  never  did  before. 

2316.  (Col.  Durand.)  Was  it  accompanied  hy 
similar  virulence  in  the  European  part  of  the  town 
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as  in  the  native  part  ? — Cholera  was  always  ex- 
•  Maclean-  tremely  virulent  in  Hyderabad  and  at  the  Residency, 
arch  1861  2317.  But  I  mean,  when  it  broke  out  in  the  last 
  '  year,  was  it  equally  virulent  in  one  part  of  the  town 

as  in  the  other  ? — It  was  equally  severe. 

2318.  {Dr.  Sutherland.")  With  regard  to  irrigation 
in  the  south  of  India,  what  effect,  in  your  opinion, 
has  that  upon  health  ? — I  have  never  been  quartered 
in  any  places  where  irrigation  was  carried  on  on  a 
large  scale  ;  but  I  have  always  understood  that  when 
the  irrigation  operations  are  first  commenced,  and 
large  quantities  of  the  soil  broken  up  for  the  first 
time,  the  result  has  been  considerable  amount  of 
ill-health,  fever,  and  bowel  complaints. 

2319.  Produced  by  the  operation  of  digging  and 
turning  up  the  ground  ? — Yes. 

2320.  Can  you  mention  anything  as  resulting  from 
the  application  of  the  water  ? — I  never  heard  any- 
thing about  that,  or  that  people  suffered;  but,  on  the 
contrary,  that  their  condition  in  every  way  im- 
proved. 

2321.  {Chairman.)  There  are  still  two  stations  to 
mention,  there  is  the  station  of  Jaulnah,  in  the  in- 
terior, that  is  a  station  on  elevated  ground  ? — Yes,  at 
a  height  of  1,600  feet,  but  it  is  no  longer  to  be  oc- 
cupied, except  by  a  very  small  detachment  of  troops. 
It  was  a  very  important  military  point ;  but  there  is 
only  a  small  detachment  left  there. 

2322.  The  nearest  hill  station  to  Jaulnah  is  Bool- 
dana  ? — Yes. 

2323.  At  a  distance  of  two  or  three  marches  ? — 
Yes  ;  Booldana  has  never  been  used  as  a  sani- 
tarium for  troops  ;  but  the  political  and  the  revenue 
officers  constantly  reside  there  during  the  hot  weather, 
and  they  are  remarkably  healthy  there. 

2324.  Nagpore  is  the  last? — Yes. 

2325.  That  is  itself  not  absolutely  on  the  plains  ? 
• — No  ;  the  ground  is  very  level  on  which  the  canton- 
ment is  situated,  but  it  is  at  a  considerable  elevation  ; 
it  is  higher  than  Secunderabad,  which  is  1,837  feet 
above  the  level  of  the  sea. 

2326.  {Dr.  Farr.)  Are  there  no  troops  stationed  at 
Nagpore? — Only  native  detachments  as  a  general  rule. 

2327.  Are  you  acquainted  with  Kamptee  ? — I  have 
passed  through  it  ;  it  is  a  place  where  there  are  very 
severe  forms  of  remittent  fever,  and  the  sanitary 
arrangements  of  the  station  are  very  defective. 

2328.  {Chairman.)  From  Nagpore  to  Chindwarra, 
which  is  the  nearest  hill  station,  is,  I  suppose,  a  dis- 
tance of  four  or  five  marches  ? — Yes  ;  rather  more 
than  that.  From  50  to  60  miles. 

2329.  There  is  no  railroad  there  ? — No. 

2330.  Therefore,  practically,  the  troops  stationed 
there  would  be  quite  unavailable  for  any  sudden 
emergency  ?  —  They  would  get  to  Nagpore  in 
four  or  five  days  ;  it  might  be  available  as  a  sani- 
tarium. 

2331.  Nagpore  is  marked  as  being  900  feet  above 
the  sea  ? — Yes. 

2332.  Kamptee  is  higher,  is  it  not  ? — Yes. 

2333.  The  sanitarium  at  Chiculdah  is  only  2,000 
feet  ? — Yes  ;  but  at  Nagpore  it  is  a  great  matter 
to  have  a  place  of  retreat,  for  the  heat  there  is  ex- 
cessive, and  the  difficulty  of  getting  invalids  away  for 
four  or  five  months  in  the  year,  is  very  great  ;  you 
cannot  get  them  to  the  coash,  but  by-and-bye  the  rail- 
way Avill  to  a  great  extent  obviate  that,  for  the  Bom- 
bay railway  passes  up  by  Nagpore;  practically,  it  was 
impossible  to  remove  sick  officers  or  men  for  four 
months  in  the  year. 

2334.  The  substance  of  your  recommendations 
comes  to  this,  that  the  Neilgherry  hills  should  be  a 
great  military  station  for  all  the  southern  parts  of  the 
presidency,  that  there  should  be  an  important  station 
at  Ramandroog,  and  that  Waltair  on  the  sea  coast 
should  be  substituted  for  Vizagapatam  ? — Yes  ;  Viza- 
gapatam  has  not  been  used  for  many  years  as  a  military 
station,  except  for  invalids  ;  it  is  an  old  Dutch  town 
lying  down  very  low  on  a  spit  of  land,  and  cut  off  from 
the  sea  by  high  sand  hills,  and  with  a  large  swamp  in 
the  rear,  and  it  is  altogether  a  very  unhealthy  town. 


2335.  You  further  recommend  that  sanitaria  should 
be  established  in  the  neighbourhood  of  Jaulnah  and 
Nagpore,  although  you  do  not  consider  that  the  whole 
of  the  garrisons  of  Jaulnah  and  Nagpore  could  be 
removed  ? — No. 

2336.  {Col.  Durand.)  Has  there  been  any  trial 
of  the  hill  which  you  called  Green  hill,  on  the  She- 
varoy  range,  and  to  Avhich  you  have  proposed  that  a 
portion  of  a  regiment  should  be  removed  ? — No,  it 
has  never  been  occupied  ;  but  all  the  missionaries  and 
people  who  have  resided  there  only  did  so  because  it 
is  in  the  immediate  vicinity  of  the  coffee  plantations  ; 
they  would  all,  if  they  had  a  choice,  go  higher  up  ; 
there  is  an  entire  absence,  on  the  Green  hill,  of 
jungles,  and  there  is  a  good  water  supply.  There 
is  one  point  upon  which  I  wish  very  much  to  say  a 
few  words  to  the  Committee,  with  regard  to  all  the 
experiments  which  have  been  made  upon  the  hill 
stations ;  the  Government  are  apt  to  be  discouraged 
by  first  trials  ;  for  example,  at  Jackatalla,  which 
is  now  called  Wellington,  when  the  troops  were 
first  sent  up  there,  the  Government  were  much 
disappointed  at  the  result  ;  bowel  complaints  pre- 
vailed to  a  very  great  extent  ;  the  sickness  was 
considerable,  and  the  mortality  heavy,  but  the 
explanation  of  that,  I  believe  to  be  this,  that  the 
troops  were  sent  up  before  accommodation  was  suffi- 
ciently prepared  for  them,  and  there  were  upwai'ds  of 
2,000  or  3,000  workmen,  who  were  employed  in  the 
construction  of  public  buildings  there  ;  they  were 
under  no  sanitary  control  whatever,  nor  were  any 
arrangements  made  with  regard  to  them,  to  make 
them  keep  the  ground  clean,  so  that  for  miles  about — . 
and  this  is  a  matter  of  which  I  can  speak  confidently — 
the  place  was  one  immense  privy,  and  the  consequence 
Avas,  that  when  the  troops  Avent  there,  boAvel  complaints 
prevailed  to  a  very  great  extent,  and  it  was  long  be- 
fore the  Government  became  reassured.  But  uoav 
that  sanitary  arrangements  have  been  carried  out, 
and  that  the  buildings  have  been  completed,  there  has 
been  an  astonishing  change  ;  in  a  letter  lately  received 
from  Dr.  Macpherson,  he  says,  that  the  sickness  is  con- 
siderably under  one  per  cent.,  that  is  to  say,  that  there 
is  a  European  regiment  there  very  nearly  1,200 
strong;  and  with  only  10  men  in  hospital  when  he 
wrote. 

2337.  {Sir  R.  Martin.)  Besides  the  local  circum- 
stances which  you  have  stated,  the  regiment  that 
went  up  Avas  in  a  bad  sanitary  condition,  when  it 
Avent  up  there  ? — That  might  have  been  the  case  too ; 
but  I  particularly  mention  this,  because  it  is  not  an 
isolated  case,  for  the  same  thing  occurred  at  Trimul- 
gherry  ;  for  many  years  I  agitated  to  have  the  old 
Secunderabad  barracks  destroyed  and  abandoned ; 
a  subject  upon  Avhich  a  very  bitter  controversy 
existed  for  many  years,  and  at  last  the  Court  of 
Directors  directed  that  those  magnificent  barracks  at 
Trimulgherry  should  be  erected,  and  the  very  same 
thing  occurred  there.  There  Avere  thousands  of  work- 
men employed,  under  no  control,  and  the  Avhole  place 
was  in  the  same  condition  precisely  as  the  other.  I 
recollect,  Avhen  those  barracks  Avere  first  occupied  by 
troops,  boAvel  complaints  prevailed  to  a  very  great 
extent,  and  all  those  who  had  taken  an  active  part 
in  condemning  the  old  barracks  were  very  much 
jeered  at  in  consequence. 

2338.  {Dr.  Farr.)  You  have  obtained  extensive 
information  about  the  stations  in  Southern  India 
by  your  own  observation,  and  from  correspondence 
with  Dr.  Macpherson  and  others  ? — Yes. 

2339.  We  have  here  the  most  recent  returns, 
derived  from  the  calculations  of  Indian  officers,  of  the 
mortality  at  some  of  these  stations  ;  I  will  mention 
the  rates  of  mortality,  and  then  request  you  to  state 
any  circumstances  which  you  may  think  will  explain 
the  differences.  At  Saugur,  the  rate  of  mortality  is 
29  in  a  thousand  ;  at  Kamptee,  the  mortality  among 
the  Queen's  troops  was  48  in  a  thousand,  and  in  the 
Company's  troops,  24  in  a  thousand  ;  at  Vizagapatam, 
36  in  a  thousand,  and  at  Secunderabad,  in  the 
Queen's  troops,  60  in  a  thousand,  and  only  25  in 
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the  Company's  troops.  Now,  to  what  circumstances 
can  you  refer  that  very  high  rate  of  mortality  at 
Secunderabad,  in  the  Queen's  troops  particularly? — 
I  should  attribute  that  very  high  rate  of  mortality  at 
Secunderabad  to  the  prevalence  of  the  most  malig- 
nant form  of  dysentery  ;  but  that  has  been  almost 
entirely  confined  to  the  old  infantry  barracks,  which 
have  had  a  bad  reputation  ever  since  they  have  been 
constructed.  The  artillery  of  the  Indian  army  were 
never  quartered  there  at  all ;  they  occupied  barracks  on 
the  higher  ground,  to  the  north  of  the  cantonments  ; 
the  infantry  barracks  of  Secunderabad  were  situated  in 
a  basin,  and  the  ground  on  one  side  was  deeply  furrowed 
by  nullahs  ;  it  was,  in  fact,  theAvater  shed  of  the  neigh- 
bourhood, and  these  nullahs  were  generally  resorted  to 
by  all  the  people  in  the  bazaars  and  the  neighbourhood, 
and  the  sanitary  condition  of  the  place  was  bad  all 
along.  The  barracks  themselves  Avere  of  a  very  faulty 
construction,  and  theyAArere  always  overcrowded.  When 
I  first  went  to  those  barracks  with  the  Queen's  55th 
regiment,  which  was  a  regiment  at  that  time  of 
nearly  1,200  strong,  they  were  croAvded  and  stowed 
aAvay  in  a  bai-rack  that  was  originally  constructed  for 
700  men,  and  dysentery  prevailed  there  all  the  year 
round,  more  or  less,  but  more  particularly  after  the 
rains,  and  Avhen  the  ground  began  to  dry.  In  certain 
years  there  were  very  frightful  epidemics,  Avhich 
carried  off  a  large  number. 

2340.  Since  the  new  barrack  has  been  erected, 
what  has  been  the  result  with  regard  to  health  ? — 
I  cannot  tell  you  exactly  the  result,  but  I  may  par- 
ticularly mention  that  the  barracks  at  Trimulgherry 
have  never  yet  had  a  fair  trial ;  they  were  con- 
structed upon  an  excellent  plan,  although  rather 
costly  ;  the  intention  was  that  the  enclosed  veran- 
dahs were  never  to  be  occupied  by  troops,  but  owing 
to  the  pressure  at  the  time  of  the  mutiny,  there  Avas 
an  entire  regiment  of  dragoons,  and  a  considerable 
portion  of  a  regiment  of  infantry,  quartered  in 
them,  and  the  consequence  Avas  that  the  verandah, 
Avhich  ought  never  to  have  been  used  as  a  dormitory 
at  all,  was  invariably  occupied  as  such,  and  the  soldiers 
Avho  lived  in  the  centre  dormitories  of  the  barracks 
suffered  at  night  from  the  inspirations  of  the  men 
occupying  the  outer  verandah,  and  thus,  in  my  opinion, 
those  barracks  have  never  yet  had  a  fair  trial. 

2341.  But  thatAvill  give  us  no  idea  of  the  mortality 
in  the  barrack  if  only  occupied  by  the  number  of 
troops  that  it  Avas  intended  for  ? — No,  if  there  Avere 
only  the  number  of  troops  that  it  was  intended  for. 

2342.  At  what  distance  are  the  neAv  barracks  from 
the  old  barracks  ? — About  a  mile  and  a  quarter. 

2343.  Is  the  situation  superior  ? — Yes,  infinitely 
superior,  but  Ave  could  have  got  a  better  situation 
if  Ave  had  not  been  very  much  tied,  but  Ave  Avere 
obliged  to  do  as  Avas  done,  for  Ave  could  not  have 
the  barrack  too  far  away  from  the  arsenal,  and 
the  cantonment  Avhich  the  men  were  intended  to 
protect.  Sir  Patrick  Grant  has  urged  upon  Go- 
vernment the  necessity  of  abandoning  the  canton- 
ment of  Secunderabad  altogether,  and  moving  it  out 
between  Trimulgherry  and  Bolarum  upon  the  same 
ridge  upon  Avhich  the  neAv  barracks  noAV  stand. 

2344.  Were  there  native  troops  stationed  in  Secun- 
derabad ?■ — The  cantonment  there  extends  for  three 
miles,  running  east  and  west,  and  some  of  the  native 
troops  are  located  in  the  centre,  and  others  upon 
either  flank  to  the  east  and  west. 

2345.  Do  they  enjoy  good  health  ? — They  do  ; 
there  are  particular  ranges  of  barracks  which  are 
more  healthy  than  others  ;  for  instance,  the  horse 
artillery  barracks  are  on  the  western  extremity  of 
the  line,  and  the  men  haAre  always  excellent  health ; 
they  are  upon  comparatively  high  ground. 

2346.  The  mortality  of  the  55th  at  Secunderabad  Avas 
a  remarkable  example  of  the  mortality  caused  by  the 
bad  selection  of  a  station  ? — By  local  circumstances. 

2347.  At  Bellary  the  mortality  was  29  in  a 
thousand  ;  at  Bangalore  28 -20  ? — Yes. 

2348.  At  Madras  31  per  cent.,  St.  Thomas's  Mount 
41  per  cent.,  and  at  Palaveram  26  ? — Yes,  Palaveram 


is  a  station  Avhere  European  troops  are  never  quartered  j)r. 

at  all.  W.  C.  Maclean. 

2349.  No,  these  were  the  Company's  troops  ? — No  

European  troops,  either  Company's  or  Queen's,  have  23  Marcl1 1861, 
ever  been  stationed  there. 

2350.  What  are  the  chief  diseases  to  which  you 
can  ascribe  a  rate  of  mortality  so  much  exceeding 
that  which  you  say  is  experienced  hoav  in  the  hill 
stations  ? — The  chief  mortality  in  all  tropical  stations 
is  made  up  from  dysentery,  cholera,  liver  complaints, 
and  fevers. 

2351.  Is  liver  complaint  often  connected  with 
dysentery  ? — Very  often,  but  not  so  often,  I  think,  as 
observers  in  this  country  suppose.  I  do  not  think 
that  clinical  observations  made  in  India  show  that 
dysentery  and  suppurative  inflammation  of  the  liver 
are  so  much  connected  as  is  supposed  by  Br.  Budd. 
There  are  no  doubt  examples  of  it  to  be  seen,  but  it 
is  not  by  any  means  so  common  as  is  supposed. 

2352.  To  what  causes  do  you  ascribe  those  diseases 
in  India  among  Europeans  ?- — I  think  that  the  main 
cause  of  the  sickness  among  Europeans  has  been  the 
overcroAvding,  and  bad  ventilation  in  barracks. 
Speaking  of  remediable  causes,  I  think  those  Avere  the 
master  sins  of  our  old  system,  overcrowding  and  bad 
ventilation. 

2353.  And  bad  arrangements  for  preserving  clean- 
liness ? — Until  A7ery  recently  I  may  say  that  such 
arrangements  did  not  exist  at  all,  and  I  Avill  particu- 
larly instance  Madras.  The  fort  of  Madras  is  situated 
within  a  few  yards  of  the  sea,  and  the  highest  part  of 
Black  Town,  immediately  in  the  rear,  is  not  above 
20  feet  above  the  sea,  the  Avhole  of  the  drainage 
of  Black  Town  passes  in  immediate  contiguity  to 
the  fort  ;  the  place  is  so  level,  and  the  supply  of 
Avater  so  bad,  that  the  drainage  there  is,  perhaps, 
Avorse  than  in  any  toAvn,  either  in  the  tropics  or  in 
this  country,  and  chiefly  arising  from  the  Avant  of  a 
good  head  of  Avater  to  flush  and  clear  the  drains  ;  and 
the  consequence  has  been  that  both  the  residents  living 
in  the  fort  and  the  natives,  have  suffered  severely  ;  and 
it  is  a  fact,  that  sometimes  I  haAre  knoAvn  officers  and 
gentlemen  employed  in  the  public  offices  in  the  fort, 
almost  made  to  vomit  by  the  intense  and  abominable 
smells  from  the  drains,  and  they  have,  no  doubt,  been 
a  source  of  very  great  sickness  in  Fort  St.  George; 
but  noAv  that  has  been  to  some  extent  remedied.  A  few 
years  ago  there  was  a  very  high  sea  Avail,  Avhich  ran 
500  feet  along  the  sea  face  of  the  fort,  Avith  casemated 
batteries,  but  Sir  Charles  Trevelyan  had  it  throAvn 
down,  and  the  sea  face  is  defended  now  by  a  Ioav  Avail, 
Avith  heavy  ordnance  mounted  en  barbette,  and  that 
has  had  an  immense  effect  in  improving  the  health  of 
the  fort,  for  the  sea  breeze  penetrates  through  every 
portion  of  it.   The  barracks  are  also  greatly  improved. 
Sir  Charles  Trevelyan  had  verandahs  added,  lie  had 
the  officers'   quarters   moved,   and   the   men,  Avho 
were  intensely  croAvded  on  the  ground  floor,  Avere 
moved  up  into  the  upper  story,  and  a  great  many 
sanitary  improvements  of  a  similar  kind  Avere  carried 
out ;  and  immediately,  as  if  to  test  the  benefit  arising 
from  these  improvements,  Ave  had   a  very  severe 
attack  of  epidemic  cholera  in  the  tOAvn,  not  a  single 
case  of  cholera  appeared  in  Her  Majesty's  43rd  regi- 
ment then  quartered  in  the  fort  at  the  time.    And  it 
is  consistent  with  my  own  knowledge,  that  no  .epi- 
demic of  cholera  that  has  prevailed  there  for  the  last 
20  years  ever  passed  over  Madras  Avithout  taking  its 
victims  out  of  the  fort  barracks.    The  only  part  of  the 
barracks  Avhere  the  accommodation  was  not  improved 
Avas  the  patcheiy,  where  the  married   men  live. 
There  the  married  soldiers  Avith  their  Avives  were  un- 
doubtedly crowded,  and  they  suffered  a  little.  There 
were  one  or  tAvo  cases  of  cholera  in  the  patchery,  but 
not  one  in  the  improved  barracks. 

2354.  (Sir  R.  Martin.)  Speaking  generally,  would 
you  attribute  much  influence  to  the  habits  of  the 
European  soldier  in  India  ? — I  think  that  their  habits 
of  life  are  very  unfavourable  to  health  ;  for  undoubt- 
edly they  are  very  intemperate,  and  they  suffer  much 
from  ennui  and  from  want  of  occupation.    I  do  not 
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Dr.  think  that  half  enough  has  been  done  to  provide 
W.C. Maclean,  healthy  occupations  for  them. 

oqtvt    T,oci       2355.  Occupations  and  amusements? — Yes,  those 

 _     are  points  upon  which  there  is  great  ditierence  among 

officers.  Some  commanding  officers  pay  much  atten- 
tion to  matters  of  that  kind,  and  I  have  never  seen  a 
regiment  where  those  matters  have  been  attended  to, 
in  which  the  results  were  not  beneficial. 

2356.  {Dr.  Gibson.)  Do  you  think  that  the  sanitary 
hill  stations  are  sufficiently  restorative  for  soldiers  ? 
— I  think  not  ;  I  think  that  there  is  a  very  large  class 
of  diseases  that  cannot  be  sent  to  the  hill  stations  ;  for 
example,  bowel  complaints  ;  and  I  wish  to  explain  to 
the  Commission  that  although  I  never  did  duty  on 
the  Neilgherry  hills  I  was  there  on  sick  certificate, 
and  in  order  to  save  the  trouble  of  sendiug  for  another 
officer,  I  served  on  all  the  committees  during  the  year 

<  of  my  stay,  and,  consequently,  I  saw  almost  every  sick 
person  that  came  there  ;  we  were  obliged  to  send  the 
majority  of  the  sufferers  from  bowel  complaints  and 
hepatic  affections  to  Europe,  or  to  the  sea  coast. 

2357.  {Sir  R.  Martin.)  I  presume  that  you  would 
recommend  the  climate  of  the  mountain  ranges  not  so 
much  as  places  for  the  cure  of  disease  as  for  the  pre- 
servation of  health  ? — Yes. 

2358.  {Dr.  Gibson.)  What  has  been  the  conse- 
quence of  that  state  of  things  ? — The  want  of  facili- 
ties for  the  easy  transport  of  invalids  has  always  been 
a  cause  of  mortality.  I  wish  to  add  that  of  late  more 
attention  lias  been  paid  to  this,  and  that  invalids  are 
now  more  sent  to  the  coast  than  they  were  when  first 
I  went  to  India.  They  are  now  organizing  bullock 
conveyances,  and  invalids  are  sent  from  the  up-country 
stations  by  this  transit  system  to  the  sea  coast. 

2359.  Does  much  mortality  occur  from  the  want  of 
means  to  remove  men  from  India  at  an  early  period 
of  disease  ? — Yes,  unquestionably,  and  I  think  that 
that  the  station  which  I  spoke  of,  Waltair,  would 
be  of  immense  benefit  to  the  soldiers  at  Secunderabad  ; 
in  a  very  few  years  it  will  become  the  established  prac- 
tice to  send  men  who  are  convalescent  after  severe 
dysentery  down  to  the  sea  coast. 

2360.  {Sir  R.  Martin.)  Experience  shows,  does  it 
not,  in  India,  that  certain  points  on  the  coasts  have 
proved  efficient  as  convalescent  depots  ? — Yes,  un- 
doubtedly. 

2361.  And  therefore  they  have  at  all  times  been 
recommended  by  medical  officers  serving  in  India  ? — 
Yes,  and  they  were  used,  as  far  as  the  officers  were 
concerned. 

2362.  {Dr.  Gibson.)  Are  they  sufficient  in  your 
opinion  for  the  restoration  of  the  health  of  the 
soldier,  and  to  enable  him  to  return  to  his  duty  ? — 
Yes,  in  some  cases  they  would  be ;  in  the  more  severe 
cases  you  could  not  expect  it,  for  you  have  still  a  high 
temperature  to  contend  with. 

2363.  {Sir  R.  Martin.)  And  the  severer  cases 
must  go  further  ? — Yes ;  they  must  go  to  sea. 

2364.  {Dr.  Gibson.)  Are  there  not  many  cases  of 
disease,  the  recovery  from  which  is  not  supposed  to 
need  an  English  climate  ? — Yes. 

2365.  And  which  would  require  a  visit  to  some 
intermediate  place  ? — Yes. 

2366.  Can  you  suggest  any  place  ? — I  have  a  very 
high  opinion  of  the  Cape  of  Good  Hope  as  a  sanitary 
station. 

2367.  {Sir  R.  Martin.)  Have  you  heard  anything 
of  the  west  coast  of  Australia?  —  Yes;  but  I  have 
not  anything  to  say  on  this  subject  from  my  own 
observation  ;  but  I  have  no  hesitation  in  saying,  that 
many  cases  of  disease  would  be  cured  in  such  a  place, 
and  such  a  place  is  required. 

2368.  {Dr.  Gibson.)  You  think  that  many  valuable 
lives  would  be  saved  ? — Yes  ;  in  fact  I  may  say,  that 
in  former  days,  when  I  did  duty  with  the  55th  regi- 
ment, it  was  lamentable  to  see  the  number  of  valuable 
lives  that  were  lost  for  want  of  such  a  place. 

2369.  {Sir  R.  Martin.)  There  was  nothing  then 
for  the  soldier  but  this,  that  he  must  wait  for  death 
in  the  hospital  ? — Nothing ;  for  only  once  a  year 
the  invalids  were  sent  down,  and  it  was  never  dreamt 


of  in  those'  days  that  any  chance  was  to  be  given  to 
the  soldier  ;  the  officers  got  away,  but  the  unfortunate 
soldier  was  obliged  to  take  his  chance. 

2370.  {Chairman.)  If  a  man  was  sent  to  Western 
Australia,  or  to  the  Cape  of  Good  Hope,  for  the  reco- 
very of  his  health,  you  would  assume,  I  presume,  that 
he  would  be  competent  to  do  military  duty  there  after 
a  few  weeks  ? — The  probability  is,  that  in  a  very 
large  majority  of  cases,  long  before  he  reached  the 
Cape,  he  would  be  an  elficient  man  from  the  effects  of 
the  sea  voyage  ;  provided  always,  that  a  little  care  is 
taken  to  see  that  the  transport  vessels  are  properly 
fitted.  I  have  seen  great  misery  caused  from  want 
of  attention  to  such  details,  and  in  my  voyage  home 
the  other  day  overland,  I  saw  officers  and  sick  invalids 
from  India  suffering  from  bowel  complaints,  have 
their  lives  put  in  the  greatest  peril  from  such  an 
apparent  trifle  as  the  mal-position  of  the  water- 
closets,  to  which  even  sick  officers  could  not  get  with- 
out getting  wet  ;  I  speak  of  the  mail  steamers  between 
Alexandria  and  Marseilles.  All  experiments  of  that 
kind  must  be  conducted  with  a  due  regard  to  the 
necessary  details,  or  disappointment  is  certain. 

2371.  {Dr.  Farr.)  Looking  at  the  high  temperature 
of  India,  and  the  peculiarities  of  its  climate,  I  suppose 
we  never  can  expect,  however  the  troops  may  be 
placed,  that  the  mortality  will  be  as  low  as  it  is 
in  England  ? — No  ;  because  the  high  temperature 
alone  induces  a  condition  that  after  a  time  tells  upon 
us  all ;  even  those  who  take  the  best  care  of  them- 
selves, and  who  are  placed  in  the  most  favourable 
circumstances,  never  can  escape  from  that. 

2372.  By  selecting  hill  stations,  or  stations  which 
are  ascertained  to  be  salubrious,  we  may  hope,  I  pre- 
sume, to  escape  a  part  of  the  frightful  mortality  which 
our  army  has  suffered  from  during  its  occupation  of 
India  ? — That  is  my  opinion  ;  but  I  think  there  is 
one  thing  which  is  not  regarded  so  much  as  it  ought 
to  be.  On  the  Neilgherries  now,  I  believe  that  the  cost 
of  the  soldier's  ration  is  very  much  greater  than  in  the 
plains,  and  those  who  have  to  do  with  financial  matters 
are  very  much  opposed  to  hill  stations  on  that  account ; 
but  they  forget  the  enormous  saving  of  life  that  would 
be  effected  ;  they  do  not  take  into  account  the  dimi- 
nished hospital  charges  and  expenses  as  a  set-off 
against  this  additional  outlay  ;  they  look  simply  to 
the  fact  that  the  feeding  of  the  soldier  on  the  Neil- 
gherry  hills  is  more  expensive  than  the  feeding  of  a 
soldier  on  the  plains. 

2373.  {Col.  Durand.)  You  were  speaking  of  the 
old  barracks  at  Secunderabad,  and  you  referred  to 
the  married  families,  had  they  adopted  the  patchery 
system  there  ? — Yes  ;  it  was  in  existence  there. 

2374.  Comparing  the  men  living  in  the  patcheriesj 
and  the  men  in  the  old  barracks,  was  there  any  great 
difference? — Undoubtedly;  bad  as  the  patcheries 
were,  we  never  had  the  same  mortality  there  that  we 
had  in  the  barracks,  in  neither  their  families  nor 
themselves.  The  married  men  in  the  patcheries 
enjoyed  better  health  than  the  single  men  in  those 
bad  barracks. 

2375.  With  reference  to  the  accommodation  afforded 
to  the  married  men  in  India,  do  you  prefer  the  pat- 
cherry  system  to  any  other  accommodation  that  is 
usually  given  to  married  soldiers  ? — Yes,  undoubtedly  ; 
but  I  have  no  doubt  that  it  is  susceptible  of  enormous 
improvement. 

2376.  I  have  seen  it,  and  it  has  not  been  satis- 
factory ? — No  ;  because  I  think  there  has  been  very 
little  attention  paid  to  the  patcheries,  and  they  are 
not  in  the  condition  that  they  ought  to  be  ;  but  for  all 
that  the  men  had  better  health  there  than  their  com- 
rades in  the  barracks,  and  it  was  because  they  were 
not  poisoned  by  one  another. 

2377.  I  was  asking  you  with  reference  to  the  ac- 
commodation afforded  to  married  soldiers  in  India,  do 
you  prefer  the  patchery  system  to  his  being  in  a 
barrack  ? — I  do. 

2378.  Have  you  seen  the  two  systems  elsewhere 
than  in  Secunderabad  ? — Yes  ;  I  have  seen  it  in  Fort 
St.  George,  and  I  think  that  the  married  soldier  can 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


143 


never  be  either  happy  or  comfortable  in  a  barrack. 
I  think  that  where  a  man  is  married,  and  has  his 
family  about  him,  he  likes  to  have  a  place  for  himself. 

2379.  (Dr.  Farr.)  Will  you  be  good  enough  to 
explain  what  is  the  patchery  system  ? — It  is  a  number 
of  detached  huts  under  military  discipline,  and  they 
are  generally  outside  the  barrack  square. 

2380.  Are  you  generally  in  favour  of  isolation,  and 
of  putting  the  soldiers  in  separate  dwellings,  or  in 
smaller  barracks  ? — I  am  of  opinion  that  they  ought 
to  be  all  in  separate  buildings.  I  think  that  the 
system  which  now  prevails  in  India  of  erecting  costly 
palaces  for  troops  is  one  of  the  most  unfortunate  mis- 
takes that  was  ever  made,  because  in  the  hrst  place, 
the  barracks  are  so  costly  that  the  Government 
grudges  the  space  required  ibr  the  men,  and  I  am  quite 
sure  that  if  such  barracks  were  built  as  Colonel  Durand 
knows  were  erected  at  Moulmein,  detached  bunga- 
lows, well  raised  from  the  ground,  and  well  ventilated 
with  roof  ventilation,  the  health  of  the  troops  would 
be  enormously  increased,  and  the  Government  would 
save  an  immense  sum  of  money. 

2381.  The  officers  live  in  detached  dwellings,  do 
they  not  ? — Yes. 

2382.  And  the  mortality  among  them  is  not  half  so 
great  ? — No  ;  the  mortality  at  Secunderabad  rarely 
exceeded  two  per  cent,  among  the  officers. 

2383.  Nearly  all  those  diseases  which  are  so  fatal 
in  India,  and  are  contagious,  are  apt  to  run  through 
barracks  ? — Yes,  where  they  are  in  an  epidemic  form, 
dysentery,  more  particularly,  and  cholera, 

2384.  On  all  these  grounds  you  would  recommend 
isolated  dwellings  for  the  soldiers  ? — Yes. 

2385.  (Col.  Durand.)  You  would  prefer  a  barrack 
to  contain  not  more  than  half  a  company  to  having  a 
barrack  consisting  of  one  long  building  to  contain  a 
whole  regiment  ? — Yes,  if  sufficient  care  is  taken  so 
that  the  one  does  not  interfere  with  the  other  ;  they 
ought  to  be  placed  en  echelon.  A  building  in  India 
which  consists  of  two  stories,  can  never  be  properly 
ventilated ;  there  never  can  be  roof-ventilation,  and 
the  soldiers  living  below  will  not  have  the  same  ad- 
vantages as  those  who  live  above  for  this  reason. 

2386.  (Dr.  Farr.)  Do  the  natives  live  together  in 
large  dwellings  or  have  they  isolated  huts  ? — They 
never  live  together  in  large  dwellings. 

2387.  Do  the  native  troops  live  in  detached 
dwellings  or  in  barracks  ? — They  live  in  huts. 

2388.  You  are  aware  that  the  mortality  among  the 
native  troops  is  not  greater  than  among  English 
troops  in  England  ? — Yres. 

2389.  (Chairman.)  The  native  troops  do  not  drink 
spirits  ? — No. 

.  2390.  (Dr.  Farr.)  Is  spirit  drinking  sometimes 
caused  by  the  bad  sanitary  condition  in  which  the 
soldier  is  placed  ? — .Yes,  in  bad  circumstances  he 
drinks,  because  he  has  nothing  else  to  do,  and  when 
once  the  habit  is  contracted,  it  is  difficult  to  cast  it 
off ;  in  some  regiments  the  difference  is  enormous.  I 
remember  the  84th  regiment,  which  was  under  the 
command  of  Colonel  Russell,  it  was  an  Irish  regiment, 
and  it  was  very  much  under  the  influence  of  the  Irish 
priests,  who  were  promoting  the  temperance  move- 
ment at  Secunderabad,  and  there  was  scarcely  a  man 
in  that  regiment  who  drew  the  spirit  ration,  and,  as 
might  be  expected,  it  was  one  of  the  healthiest  regi- 
ments I  ever  saw  at  Secunderabad.  Again  I  saw  the 
26th  Cameronians  under  the  command  of  Colonel 
Oglandcr;  they  were  900  strong  when  they  joined  us 
in  the  expedition  to  Chusan  ;  when  they  landed  at 
Chusan  thei-e  was  not  a  single  man  in  the  regiment, 
except  the  old  soldiers,  who  drew  his  spirit  ration. 

2391.  And  was  their  health  above  the  average  ? — 
Up  to  the  time  of  their  landing  at  Chusan,  their 
health  was  admirable,  but  the  regiment  was  com- 
pletely destroyed  at  Chusan,  not  however  from  their 
abstinence  from  spirits,  but  because  they  were  fed 
upon  putrid  meat  which  had  been  cured  in  Bengal, 
and  because  they  were  badly  located  and  badly  cared 
for  after  Colonel  Oglander's  death  ;  the  regiment  was 


completely  destroyed  in  two  months  ;  they  could  not  Dr. 
muster  20  men.  W.C.Maclean. 

2392.  (Col.  Durand.)  In  fact,  where  officers  like  23 March  1861 

Colonel  liussell,  and  Colonel  Oglander,  having  great  

influence  over  their  men,  turn  their  attention  to  these 

matters,  they  produce  most  beneficial  effects  in  their 
regiments  ?— Undoubtedly. 

2393.  (Dr.  Farr.)  Do  you  ascribe  much  of  the 
sickness  which  prevails  in  India  to  debauchery  ? — 
Y'es,  and  I  am  very  anxious  to  impress  upon  the 
Commission  the  very  great  necessity  which  exists  for 
some  steps  to  be  taken  upon  that  subject ;  the  loss  of 
efficiency  from  syphilis  in  India  is  now  becoming 
quite  a  State  question.  A  short  time  before  I  went  to 
India,  there  was  at  every  station  a  lock  hospital,  but 
a  prejudice  got  up  against  them.  I  suppose  they 
were  either  thought  expensive  or  inefficient.  They 
were  first  so  reduced  as  to  be  nearly  inefficient,  and 
then  condemned  because  they  did  not  answer  the 
purpose,  and  they  were  abolished,  and  the  consequence 
is  now  that  the  prostitutes  at  all  the  public  stations 
where  the  troops  are,  are  under  no  control  whatever, 
and  the  troops  suffer  to  an  immense  extent  from 
syphilis.  I  know  that  it  was  brought  to  the  attention 
of  Lord  Canning,  by  Dr.  Macpherson  when  he  was  last 
in  Calcutta,  that  in  the  last  regiment,  (a  Queen's 
regiment,)  which  he  inspected  with  the  permission  of 
the  authorities  at  the  place,  it  was  ascertained  that 
one  woman  had  in  the  course  of  two  nights  utterly 
destroyed  ten  men  ;  those  men  were  so  injured  by  her 
that  they  were  no  longer  fit  for  duty  ;  their  efficiency 
was  completely  destroyed  by  a  malignant  form  of 
syphilis.  In  the  1st  Madras  Fusiliers  a  few  years  ago, 
368  cases  of  syphilis  were  admitted  into  hospital ;  this 
caused  8"456  days  of  total  loss  to  the  service,  equal  t  o 
the  withdrawal  from  duty  of  one-fourth  of  a  company 
daily. 

2394.  How  do  you  think  the  lock  hospitals  would 
work  ? — I  think  if  they  were  properly  organized, 
they  would  work  well  ;  it  would  be  quite  possible, 
with  the  aid  of  the  police  magistrates  at  the  stations, 
to  bring  all  the  prostitutes  completely  under  control, 
and  so  nip  an  immense  deal  of  disease  in  the  bud. 

2395.  How  would  you  place  them  under  control  ? 
—The  police  magistrates  in  every  station  have  im- 
mense authority,  and  every  prostitute  in  a  place  could 
be  summoned  to  appear  on  a  certain  day  in  every 
month,  or  a  certain  day  in  every  week,  and  also,  al- 
though it  might  be  a  very  unpleasant  process,  these 
women  could  be  subjected  to  proper  examination. 

2396.  (Chairman.)  As  is  done  now  in  Paris? — 
Yes  ;  I  would  adopt  very  much  the  same  system  as 
that  which  prevails  in  Paris,  with  certain  modifica- 
tions. 

2397.  (Dr.  Farr.)  Another  plan  was  mentioned 
the  other  day,  which  Avas  that  of  removing  a  woman 
who  had  communicated  disease  to  the  men,  or  of  put- 
ting her  in  a  lock  hospital,  without  at  all  interfering 
with  other  women  ? — I  think,  if  something  like  this 
was  done  once  or  twice  a  year,  good  would  follow  ;  if 
there  were  two  or  three  examinations  rigidly  carried 
out,  and  if  the  women  who  were  found  to  be  in  a  dis- 
eased state  were  taken  and  confined  in  the  lock  hospi- 
tals, the  very  fact  that  they  were  liable  to  such 
inspection  would  of  itself  act  as  a  preventive,  and  it 
would  be  a  beneficial  system  in  time. 

2398.  Have  they  any  other  means  of  obtaining 
their  living  besides  prostitution  ? — Perhaps  not  ;  but 
it  is  better  for  you  to  maintain  them  while  sick  than 
to  leave  them  at  large  ;  it  would  cost  very  little  com- 
pared with  the  destruction  that  one  infected  woman 
is  sure  to  work  in  a  regiment. 

2399.  Is  the  amount  of  inefficiency  amongst  the  men 
from  syphilis  very  great  ? — It  is  very  great  directly 
and  indirectly  ;  the  average  daily  number  of  sick  in 
most  regiments  of  Europeans  is  about  20,  seldom  less 
than  15.  The  ratio  of  venereal  cases  to  be  treated  is 
about  27  per  cent,  nearly. 

2400.  If  you  have  any  information  of  that  sort 
perhaps  you  will  be  good  enough  to  furnish  the  Com- 
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Dr.  mittee  with  it? — Some  very  valuable  information 
W.C.Maclean.  wjU  De  found  in  Dr.  Macpherson's  reports,  who  was 

„„-,    ~         so  impressed  with  the  frightful  evil  which  existed 
23  March  1861.        ,  S  n  i  I.-,-  ,  t 
  tli at  lie  went  to  Calcutta,  at  his  own  expense  to  have 

an  interview  with  Lord  Canning,  in  order  to  try  to 

awaken  his  attention  to  the  subject. 

2401.  Do  you  know  whether  syphilis  is  less  pre- 
valent in  temperate  regiments  than  in  intemperate 
regiments  ? — I  think  it,  to  say  the  least,  fully  as  pre- 
valent in  India  as  at  home. 

2402.  (  Col.  Dvrand.)  Would  not  the  establishment 
of  lock  hospitals  in  India,  in  point  of  fact,  be  more 
easily  carried  out  in  military  cantonments  than  in 
Europe  ? — Undoubtedly. 

2403.  From  the  habits  of  the  people  ? — Yes  ;  from 
the  ready  obedience  which  they  yield  to  authority, 
which  is  very  remarkable. 

2404.  (Dr.  Farr.)  Is  syphilis  as  prevalent  among 
the  native  troops  as  among  the  Europeans  ?  —  De- 
cidedly not,  because  the  native  soldier,  where  I  have 
oeen,  is  always  married,  or  with  very  few  exceptions. 

2405.  And  in  consequence  syphilis  is  not  so  pre- 
valent among  them  as  among  European  soldiers  ? — 
No. 

2406.  (Sir  P.  Cautley.)  Would  it  not  be  a  good 
plan  with  reference  to  venereal  complaints,  to  have 
running  water  at  the  urinals,  and  if  not  a  reservoir 
of  water,  at  least  sufficient  to  supply  a  trickle  ? — Yes  ; 
it  would  of  course  be  useful  in  many  Avays  ;  it  would 
promote  the  cleanliness  of  the  place,  and  diminish  the 
unpleasant  smells  of  the  urinals  Avhich,  at  most  of  the 
barracks  and  hospitals  that  I  have  seen,  are  very 
bad. 

2407.  (Dr.  Farr.)  Do  you  think  it  would  be  de- 
sirable to  encourage  marriage  among  British  soldiers 
in  India  ? — With  regard  to  their  state  of  health, 
unquestionably  it  would  ;  but  there  are  other 
reasons  which  might  perhaps  render  it  not  desirable. 
Looking  at  the  life  of  a  married  soldier  in  India,  I 
think  if  he  is  located  in  a  good  patcherv,  he  is  better 
off  and  better  cared  for  in  every  way  ;  his  Avife  takes 
more  care  of  him,  and  he  does  not  indulge  in  de- 
bauchery, in  the  way  the  unmarried  soldier  does. 

2408.  Has  he  the  means  of  maintaining  a  wife  and 
children  ? — He  is  assisted  in  that  by  Government  ; 
he  could  not  support  his  wife  and  children  merely  on  his 
own  pay.  If  you  encourage  marriage  to  a  very  great 
extent,  of  course  there  must  be  assistance  given  to 
a  large  amount  by  the  Government,  and  then  it 
becomes  a  financial  question  of  considerable  impor- 
tance. 

2409.  Do  you  imagine  that  the  English  race  could 
under  any  circumstances  establish  themselves  in  India 
so  as  to  maintain  themselves  as  a  race  ? — Never. 

2410.  (Sir  R.  Martin.)  Not  on  the  plains  ?— No. 

2411.  (Dr.  Farr.)  On  the  mountain  ranges  do  you 
think  they  could  ? — There  would  be  a  certain  amount 
of  degeneration  in  the  race  on  the  best  hill  ranges. 

2412.  How  do  the  planters  thrive  in  India  ? — On 
the  whole  they  enjoy  very  good  health  indeed  ;  they 
are  as  a  class  healthy. 

2413.  (Sir  R.  Martin.)  If  marriage  were  permitted 
in  a  larger  proportion  amongst  the  British  soldiers, 
and  if  also  a  larger  proportion  of  them  was  located 
upon  the  mountain  ranges,  would  not  the  soldier  be 
happier  and  better  in  every  way  than  he  is  now  ? — I 
do  not  think  that  there  can  be  two  opinions  upon 
that  point. 

2414.  You  would  recommend  both  of  those  things, 
that  a  larger  proportion  of  the  men  should  be  permitted 
to  marry,  and  that  a  larger  proportion  of  them  should 
be  located  on  the  mountain  ranges  ? — Yes,  provided 
you  did  locate  them  there,  for  I  would  not  encourage 
marriage  among  European  soldiers  if  they  are  to  be 
located  on  the  plains. 

2415.  (Chairman.)  Is  there  anything  which  you 
wish  to  add  to  the  evidence  you  have  already  given  ? 
— There  is  one  subject  upon  which  I  intended  to  say 
a  few  words,  and  that  is  on  the  subject  of  the  marches 
of  Europeans  in  India.    A  few  years  ago  there  was 


a  great  want  of  attention  to  that,  particularly  on  the 
side  of  India  to  which  I  belonged  ;  the  marches  were 
very  long,  and  particularly  for  the  native  troops.  A 
regiment  was  frequently  marched  from  an  extreme 
point  in  the  south  up  to  the  most  northerly  station  in 
India  at  one  stretch,  which  was  a  march  of  800  or 
900  miles,  and  the  same  was  very  often  the  case  with 
European  troops ;  and  not  only  so,  but  when  an 
epidemic  of  cholera  broke  out  in  a  regiment  marching, 
no  alteration  was  made  in  the  plan  of  the  reliefs,  and 
other  regiments  that  were  coming  down  were  very 
often,  I  may  say  constantly,  not  occasionally,  but  as 
a  rule,  sent  down  right  upon  the  footsteps  of  the  in- 
fected regiment ;  and  the  moment  they  got  to  the  place 
where  the  cholera  first  appeared  they  immediately 
picked  it  up,  and  a  frightful  mortality  and  great  loss 
of  life  took  place,  and  great  sulfering.  I  do  not  ex- 
aggerate when  I  say  that  between  Hyderabad  and  the 
coast  I  have  seen,  having  come  through  and  over  the 
ground  where  a  native  regiment  had  been  marching 
scourged  with  cholera,  the  roads  and  camping  places 
covered  with  the  half  buried  remains  of  the  dead,  and 
the  country  stinking  from  the  same.  Of  late  years 
I  am  glad  to  say  that  the  old  state  of  things  has 
been  corrected  to  a  great  extent,  but  still  I  do  not 
think  that  the  authorities  in  India  are  sufficiently  im- 
pressed with  the  necessity  of  arranging  the  marches, 
and  so  regulating  the  reliefs  as  to  give  the  shortest 
possible  journeys,  for  it  has  been  found  that  the  longer 
the  march  the  greater  the  sickness  has  been. 

2416.  (Colonel  Durand.)  To  what  do  you  attribute 
this,  which  is  a  remarkable  fact,  that  the  marches  in 
the  Madras  army,  and  the  reliefs  of  their  troops,  are 
much  more  accompanied  by  outbreaks  of  cholera  than 
the  marches  in  the  other  presidencies  ? — I  attribute 
it  very  much  to  two  causes,  first  of  all,  the  extreme 
length  of  the  march,  when  the  soldiers  become  fatigued  ; 
they  are  in  that  state  more  prone  to  fall  ready 
victims  to  any  epidemic,  and  also,  I  may  add, 
that  they  carry  their  families  with  them,  and  in 
marching  their  means  are  hardly  sufficient  to  enable 
them  to  pay  the  charges  for  the  carts  in  which  their 
families  are  carried,  and  to  feed  both  themselves 
and  their  families.  Both  sepoys  and  followers  are 
thus  half  starved,  the  more  followers  you  have  in 
camp  the  greater  is  the  risk  of  disease,  particularly 
cholera,  i  have  brought  with  me  a  paper  for  the 
express  purpose  of  showing  to  the  Committee  the 
bad  effects  of  very  long  marches  ;  it  is  an  arti- 
cle on  Insolatio,  by  Dr.  Barclay,  of  Her  Majesty's 
43rd  Regiment,  and  with  the  permission  of  the  Com- 
mittee I  will  read  one  or  two  very  short  extracts  to 
show  the  effect  of  long  marches.  He  says,  "  It  is  not 
"  my  intention  to  give  here  any  detailed  account  of  the 
"  long  and  weary  march  northwards  which  Ave  com- 
"  menced,  as  above  stated,  on  the  24th  of  December 
"  1857  ;  or  of  the  sanitary  precautions  to  Avhich,  I 
"  believe,  Ave  owed  in  part  our  extraordinary  ininiu- 
"  nity  from  sickness  during  the  greater  part  of  it. 
"  We  proceeded  by  the  usual  stages  and  with  the 
"  usual  halts,  via  Gooty  and  Kurnool,  to  Secunderabad, 
"  where  we  arrived  on  the  8th  of  February  1858,  and 
"  were  detained  for  eight  days.  Marching  again  on 
"  the  17th,  we  proceeded  through  the  Neermull 
"  jungle  to  Kamptee,  Avhere  Ave  arrived  on  the  27th 
"  of  March.  On  the  1st  of  April  we  marched  again 
"  for  Jubbulpore,  and  Ave  arrived  there  on  the  17th  of 
"  the  same  month,  having  crossed  the  Nerbudda  the 
"  day  before.  During  the  first  part  of  this  long 
"  march  throughout  the  greater  part  of  the  length 
"  of  the  Madras  presidency,  viz.,  while  we  continued 
"  in  the  Mysore  territory,  Ave  had  cool  and  bracing 
"  weather.  When  we  descended  into  the  ceded  dis- 
"  tricts,  however,  the  weather  became  sensibly 
"  hotter  ;  and  by  the  time  that  we  arrived  at  Secun- 
"  derabad,  the  residents  at  that  station  were  already 
"  complaining  of  the  severity  of  the  heat.  On  the 
"  march  from  Secunderabad  to  Ivamptee,  and  on  that 
"  from  Kamptee  to  Jubbulpore,  the  weather  Avas 
"  for  the  most  part  very  oppressive,  the  thermometer 
"  frequently  exceeding  100°  in  the  tents  during  the 
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"  day  ;  but  the  nights  were  still  generally  compara- 
"  tively  cool.  During  this  long  march  we  had  sin- 
"  gular  good  fortune.  We  did  not  lose  a  man  from 
"  sickness  ;  we  only  left  two  sick  men  behind  us. 
"  We  had  no  epidemic  diseases,  and  very  little  serious 
"  sickness  of  any  kind.  The  march,  however,  had 
"  told  seriously  upon  the  men  in  general.  They  had 
u  lost  their  condition,  and  in  a  great  measure  their 
"  robust  appearance,  and  they  were  obviously  in 
"  urgent  need  of  rest.  This,  however,  they  were 
"  not  destined  to  obtain."  This  was  a  case  of  abso- 
lute necessity  ;  it  was  a  regiment  moving  during  the 
mutiny,  and  they  were  obliged  to  pass  on.  "At 
"  Jubbulpore  we  received  orders  to  proceed  at  once 
"  to  division  head-quarters  at  Nowgong,  via  Dumoh 
"  and  Saugor,  leaving  a  detachment  of  250  men  at 
"  the  latter  station,  and  another  of  50  men  at  Jub- 
"  bulpore.  We  marched  again  accordingly  on  the 
"  22nd  April,  50  of  the  men  most  urgently  requiring 
"  rest  having  been  selected  and  left  to  form  the 
"  detachment  ordered,  and  on  the  27th  we  arrived  at 
"  Dumoh.  While  there  we  received  orders  from 
"  the  Governor-General  to  alter  our  route  to  Nagode, 
"  and,  in  compliance  with  these  orders,  we  arrived 
"  at  that  station  on  the  8th  of  May,  having  marched 
"  163  miles  since  leaving  Jubbulpore.  The  heat  in 
"  this  march  was  excessive,  and  it  told  very  much 
"  on  the  health  of  the  men,  already  exhausted  as 
"  they  were,  by  a  march  of  almost  unexampled 
"  length.  Our  first  casualty  took  place  on  the  5th  of 
"  May,  at  which  date  we  had  been  four  months  and 
"  thirteen  days  in  the  field,  and  had  marched,  accor- 
"  ding  to  my  journal,  969  miles.  The  cause  of  death 
"  in  this  case  was  paralysis,  the  first  symptoms  of 
"  which  occurred  suddenly  on  the  line  of  march  on 
"  the  27th  April.  They  were  not  attended  with  any 
"  degree  of  loss  of  consciousness  until  within  a  short 
"  time  of  the  fatal  termination.  Next  day  a  fatal 
"  case  of  insolatio  occurred,  and  from  that  date  cases 
"  of  that  disease  gradually  increased  in  frequency." 
That  was  in  Her  Majesty's  43rd  Regiment,  a  Euro- 
pean regiment. 

2417.  (Dr.  Farr.)  What  was  the  degree  of  mor- 
tality in  the  regiment  ? — It  was  very  great.  In  this 
article  that  was  written  on  insolatio,  the  mortality 
tables  have  reference  to  that ;  but  the  mortality  was 
very  great.  "  On  the  evening  of  the  27th  we  ar- 
"  rived  at  Banda,  where  the  remainder  of  the  division 
"  had  been  resting  and  under  cover  for  the  previous 
"  six  weeks.  On  the  march  from  Nagode  to  that 
"  station,  a  distance  of  about  100  miles,  by  the  route 
"  that  we  followed,  we  had  lost  two  officers  and  19 
"  men  ;"  and  so  on  it  goes,  in  proportion  as  the 
march  was  prolonged  beyond  a  certain  time.  "  On 
"  the  march  from  Humeerpore  to  Calpee,  however, 
"  the  weather  was  again  excessively  hot,  and  the 
"  men  suffered  very  severely.  They  were  by  this 
"  time  completely  worn  out  and  prostrated.  There 
•"  was  scarcely  a  man  in  the  regiment  whose  strength 
"  was  not  reduced  to  a  level  with  that  of  a  child ; 
"  and  the  officers  were  not  in  a  very  much  better 
"  plight.  Many  men  broke  down  altogether,  and 
"  had  to  be  carried  as  it  could  best  be  managed,  in 
"  doolies  and  sick  carts,  and  after  they  had  been 
"  filled  on  baggage  or  commissariat  carts.  It  was 
"  painful  to  see  many  others  who,  a  few  months 


"  before,  had  been  in  robust  health  and  full  of  vigour, 
"  staggering  from  weakness  as  they  endeavoured  to 
"  keep  up  with  the  column,  throwing  themselves 
"  down  completely  exhausted  at  every  halt,  and 
"  scarcely  able  to  rise  from  the  ground  when  the 
"  assembly  sounded." 

2418.  (Sir  R.  Martin.)  So  that  it  would  appear 
that  excessive  fatigue  predisposed  the  men  to  endemic 
and  epidemic  disease  ? — Yes. 

2419.  (Dr.  Farr.)  The  great  prevalence  of  mor- 
tality from  insolatio  in  all  stations,  you  think,  is 
referrible  to  the  long  marches  ? — No,  not  exactly  ;  it 
is  referrible  to  heat  mainly,  but  long  marches,  to  say 
the  least,  predispose  men  to  such  attacks. 

2420.  (Col.  Durand.)  You  have  mentioned  that 
the  circumstance  of  the  families  of  the  native 
troops  accompanying  them  increases  the  chance  of 
cholera  ;  are  you  aware  whether  on  the  march  when 
native  troops  are  accompanied  by  their  families, 
and  with  a  large  number  of  carts,  any  sanitary 
measures  are  resorted  to  ? — With  a  good  and  intel- 
ligent commanding  officer  a  good  deal  of  attention  is 
paid,  and  always  with  good  effect.  The  native 
soldier  keeps  his  family  shut  up  in  those  carts,  and 
in  those  cases  many  commanding  officers  have  been 
at  great  pains  to  cause  the  whole  of  those  carts  to  be 
uncovered,  and  everything  in  them  taken  out  to  be 
well  aired,  and  that  invariably  has  been  attended 
with  good  effects.  There  is  ops  other  subject  that  I 
should  like  to  mention,  and  that  is  the  introduction 
of  an  ambulance  system  into  India.  At  present  the 
people  of  the  bearer  class,  who  were  formerly  to  be 
had  in  great  numbers,  are  gone ;  they  are  absorbed 
into  the  class  of  labourers,  and  as  the  improve- 
ment of  the  country  advances  they  are  taken  up  for 
the  public  works ;  they  go  to  the  coffee  estates  or  are 
employed  on  railways,  and  they  are  no  longer  avail- 
able. The  consequence  is,  that  something  in  the 
shape  of  an  organized  system  for  the  transport  of  the 
sick  and  wounded  has  become  absolutely  necessary  ; 
this  very  regiment,  the  43rd,  that  marched  from 
Bangalore  was  so  badly  supplied  with  bearers,  that 
the  medical  officers  were  obliged  to  be  content  with 
most  ill  contrived  vans,  or  sick  carts,  from  which  the 
men  suffered  very  much  indeed.  The  Inspector- 
General  at  Madras  has  lately  submitted  to  the 
Government  a  plan  for  the  introduction  of  an  am- 
bulance system,  consisting  of  light  carts  for  bullock 
draught,  each  of  those  carts  being  capable  of  holding 
a  certain  number  of  sick — spring  carts.  I  think  that 
this  is  a  subject  well  worthy  of  the  attention  of  the 
Government,  and  to  organize  it  into  a  regular  system. 
I  am  sure  that  by-and-bye,  if  any  military  operations 
should  be  xequired  in  Southern  India,  the  troops 
would  be  very  much  crippled  for  want  of  means  of 
transporting  their  sick  and  wounded.  I  brought 
home  models  of  those  carts  with  me,  and  deposited 
them  in  the  museum  at  Fort  Pitt,  and  some  of  them 
have  been  sent  to  Calcutta,  and  have  been  very  much 
approved  ;  they  possess  this  advantage  over  the 
bearer  system,  they  greatly  diminish  the  number  of 
followers  in  an  Indian  camp ;  you  must  have  six 
bearers  for  the  transport  of  every  sick  or  wounded 
man,  while  on  the  other  hand,  with  a  well  organized 
ambulance,  a  cart  with  a  pair  of  bullocks  would 
require  only  one  man. 


Dr. 

W.C.Maclean. 
2.3  March  1861. 


The  witness  withdrew. 


T 


146 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Saturday,  13th  April  1861. 


PRESENT  : 

The  Right  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


Dr.J.McCosk. 
13  April  1861. 


Sir  Probt  Cautley,  K.C.B. 

Sir  Ranald  Martin.  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 

Colonel  Greathed,  C.B. 


Colonel  Durand,  C.B. 

William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 

John  Sutherland,  Esq.,  M.D. 


Dr.  John  McCosh,  Staff  Surgeon,  Bengal  Army,  Retired,  examined. 


2421.  (Chairman.)  Will  you  state  how  long  you 
have  served  in  India  ? — I  have  served  for  about  25 
years  from  first  to  last  ;  21  years  of  actual  service. 

2422.  Have  you  served  with  Queen's  troops  ? — I 
have  never  served  with  Queen's  troops,  unless  with 
recruits  on  board  ship.  •  I  have  served  much  with  the 
Company's  European  troops. 

2423.  In  what  Presidency  have  you  served  ? — In 
Bengal. 

2424.  At  what  stations  have  you  served  ? — I  have 
been  in  most  stations — from  Rangoon  to  Peshawur. 

2425.  Will  you  enumerate  some  of  the  various  sta- 
tions at  which  you  have  been  ? — To  begin  with  the 
south.  I  served  throughout  the  Cole  campaign,  the 
Mahratta,  the  Punjab,  and  the  Burmese  wars.  I 
have  been  stationed  at  Rangoon  and  Prome,  and 
visited  almost  all  the  other  stations  in  Burmah  on 
various  expeditions  during  the  late  war. 

2426.  Are  there  any  of  the  stations  which  appear 
to  you  to  require  special  notice  on  account  of  their 
unhealthiness,  or  their  liability  to  malaria  ? — I  think 
Prome  particularly. 

2427.  (Sir  Proby  Cautley.)  I  believe  that  you 
published  a  work  on  Assam  ? — I  did  publish  a  topo- 
graphy of  Assam. 

2428.  You  were  resident,  I  believe,  there  for  some 
time  ? — I  was  resident  for  several  years  in  Assam. 

2429.  (Chairman.)  To  revert  to  Prome,  will  you 
be  good  enough  to  state  to  the  Commission  what  the 
peculiarities  of  Prome  are  which  render  that  station, 
in  your  opinion,  especially  unhealthy  ? — In  the  first 
place  it  is  completely  shut  out  from  the  prevailing 
current  of  wind  by  a  range  of  hills.  It  is  also  com- 
pletely inundated  to  a  very  large  extent,  with  very 
few  exceptions.  There  are  few  parts  not  raised  by 
artificial  means,  which  are  above  the  water  during 
the  rainy  season. 

2430.  What  is  the  prevailing  wind  ? — Generally 
the  south-west  and  north-east  monsoons. 

2431.  Do  you  say  that  the  station  is  shut  out  from 
both  of  'those  winds  ? — Chiefly  from  the  south-west, 
the  prevailing  wind  of  the  hot  season. 

2432.  You  say  that  in  the  wet  season  it  is  inun- 
dated to  a  considerable  extent  ;  for  what  period  of 
time  does  that  inundation  generally  last  ? — For  three 
or  four  months. 

2433.  During  that  time  I  suppose  it  is  impossible 
for  the  men  to  go  about  ? — It  is,  only  on  the  artificial 
embankments  and  by  boats. 

2434.  At  what  time  were  you  acquainted  with  the 
station  at  Prome  ? — I  went  with  the  first  expedition 
to  Prome  in  September,  I  think,  of  1852,  and  before 
the  inundation  had  subsided. 

2435.  Do  you  know  what  steps  have  been  taken  to 
secure  the  station  itself  from  the  unhealthy  effects  of 
the  inundation  ? — I  believe  the  intention  once  was,  to 
abandon  it  altogether,  and  it  was  proposed  before  I 
left  Burmah,  to  have  a  new  cantonment  about  six 
miles  lower  down,  upon  a  spur  of  the  hills  that  run 
into  the  Irrawaddy.  They  attempted  to  make  a 
cantonment  at  Namean. 

2436.  (Sir  R.  Martin.')  That  proved  as  unhealthy 
as  Prome,  did  it  not  ? —  Yes,  and  perhaps  more  so. 
The  station  at  Namean  was  selected  on  a  beautiful 
slope,  well  raised  above  all  inundation;  but  it  was 
in  a  forest.  The  site  was  selected  in  a  forest,  and  the 
trees  were  obliged  to  be  cut  down,  and  in  fact  the 
ground  had  to  be  cleared  as  if  it  had  been  an  impene- 


trable jungle.  It  was  taken  possession  of  almost  im- 
mediately, and  it  turned  out  to  be  very  unhealthy. 
Nevertheless,  I  think  Namean  with  proper  clearance 
and  drainage  might  be  made  as  healthy  as  any  station 
in  the  interior  of  Burmah. 

2437.  (Chairman.)  When  was  the  station  at 
Prome  first  occupied  ? — In  the  month  of  September, 
and  the  troops  never  entirely  left  it  after  they  took 
possession  of  it. 

2438.  Were  you  there  at  the  time  that  its  occupa- 
tion was  decided  upon  ? — Yes,  I  was. 

2439.  Was  it  selected  with  any  reference  to  sanitary 
conditions,  or  was  it  selected  exclusively  for  military 


purposes 


believe  it  was  selected  without  any 
reference  to  sanitary  considerations,  but  merely 
because  it  was  an  important  town  of  the  Burmese 
empire. 

2440.  Do  you  think  that  in  a  sanitary  point  of 
view  the  abandoment  of  the  station  at  Prome  would 
be  desirable  ? — I  should  think  it  would  be  desirable, 
because  it  has  been  very  unhealthy,  and  I  do  not  see 
how  it  can  be  made  healthy. 

2441.  The  unhealthiness  arises,  I  presume,  from 
the  physical  jjeculiarities  of  the  site,  and  not  from 
any  faulty  construction  in  the  buildings,  or  the 
general  arrangement  ? — When  I  was  there,  we  had 
nothing  but  the  most  temporary  accommodation. 

2442.  It  is  not  a  station  which  you  think  can  ever 
be  made  a  healthy  station  for  occupation  by  European 
troops  ? — I  do  not  think  it  is. 

2443.  Is  there  any  high  ground,  or  any  mountain 
range  within  a  convenient  distance  of  Prome,  to  which 
the  troops  could  be  removed  when  necessary  ? — There 
is  a  small  range  of  hills  overlooking  Prome,  but  the 
height  of  the  hills  is  not  above  500  feet. 

2444.  Therefore  no  material  improvement  probably 
would  be  gained  by  removing  the  troops  to  those  hills  ? 
— No  ;  we  built  cantonments,  and  barracks,  and 
houses  upon  those  hills,  but  I  do  not  think  that  we 
improved  our  position  much  by  that. 

2445.  Will  you  be  good  enough  to  state  which  is  the 
nearest  range  of  hills  to  Prome,  giving  in  round  num- 
bers the  height,  1,500  or  2,000  feet  ?— There  is  a 
range  of  hills  running  parallel  to  the  coast  not  more 
than  50  or  60  miles  from  Prome,  between  Prome  and 
the  Aracan  coast  about  that  elevation. 

2446.  What  means  of  communication  are  there 
between  that  range  of  hills  and  Rangoon  ? — There 
are  no  direct  roads.  There  was  a  survey  made  of  a 
road  across  while  I  was  at  Prome.  Major  Yule,  of 
the  Bengal  Engineers,  made  a  survey  from  the  Aracan 
coast  to  Prome,  and  a  practical  road  has  since  been 
made  over  the  chain  of  mountains. 

2447.  (Sir  R.  Martin.)  Along  the  former  Burmese 
road  ? — That  I  am  not  aware  of ;  but  at  any  rate 
across  the  mountains. 

2448.  (Sir  P.  Cautley.)  Over  the  Aeng  pass  ?— 
Probably. 

2449.  (Sir  R.  Martin.)  The  road  pursued  by  Capt. 
Trant  after  the  first  Burmese  war?  —  I  do  not 
know  whether  Major  Yule  selected  that  identical 
road,  but  that  a  new  road  was  constructed  I  know. 

2450.  (Chairman.)  Are  you  acquainted  with  the 
navigation  of  the  river  up  to  Prome  ? — Yes,  I  have 
gone  up  and  down  it  a  good  many  times. 

2451.  In  the  event  of  Prome  being  abandoned  as 
a  station,  can  you  state  whether  at  all  times  of  the 
year  there  would  be  an  easy  mode  of  communication 
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for  troops  up  the  river  from-  Rangoon  ? — Perfectly 
easy.  The  steamers  run  from  Rangoon  to  Prome, 
and  very  much  higher  up  the  river  at  all  seasons  of 
the  year.  The  navigation  of  the  Irrawaddy  is  very 
easy  ;  indeed,  more  easy  than  that  of  the  Ganges. 

2452.  (Sir  R.  Martin.)  Owing  to  its  comparatively 
straight  course  ? — Yes  ;  and  to  there  being  plenty  of 
water. 

2453.  (Chairman.)  Is  there  a  station  at  Tongoo  ? 
— Yes,  there  is  ;  but  I  have  never  been  there. 

2454.  Coming  down  to  Rangoon,  can  you  give  the 
Commission  any  information  as  to  the  characteristics, 
in  a  sanitary  point  of  view,  of  that  station  ? — Rangoon 
is  situated  upon  red  primitive  soil,  and  is  liable  to  be 
inundated  all  round  ;  but  the  cantonments  stand  upon 
the  primitive  clay  soil  well  raised. 

2455.  And  it  is  liable  to  be  inundated  all  round  ? — 
Yes,  and  particularly  the  city  is  liable  to  be  inun- 
dated, but  most  of  the  inundation  is  tidal. 

2456.  (Dr.  Sutherland.)  Is  there  not  a  saying  that 
the  Burman  Hills  are  unhealthy,  but  that  the  Burman 
mud  is  healthy  ? — I  am  not  aware  of  that.  I  know 
that  we  were  all  very  careful  not  to  enter  those  hills 
in  the  hot  and  rainy  season  of  the  year. 

2457.  (Chairman.)  How  long  were  you  stationed 
at  Rangoon  ? — I  was  stationed  there  two,  or  three,  or 
four  mouths  on  several  occasions,  as  the  emergencies 
of  the  service  required. 

2458.  Were  you  there  long  enough  to  be  enabled  to 
judge  as  to  its  general  healthiness? — Yes,  certainly. 

2459.  Except  with  regard  to  the  annual  inunda- 
tions, do  you  consider  it  an  unhealthy  post  ? — No,  I 
do  not ;  I  think  that  Rangoon  is  a  very  healthy 
place  for  the  tropics. 

2460.  I  believe  it  has  the  benefit  of  the  sea  breeze  ? 
—  Yes  ;  and  in  that  respect  it  is  preferable  to 
Calcutta. 

2461.  (Col.  Durand.)  Is  it  well  open  to  the  south- 
west monsoon  ? — Very  much  so  ;  the  monsoon  blows 
very  fresh  at  Rangoon. 

2462.  (Dr.Farr.)  Do  you  think  that  Rangoon  is 
not  much  better  than  Calcutta  ? — It  is  very  much 
better  ;  and  if  it  had  the  advantages  of  Calcutta,  Avith 
respect  to  drainage,  it  would  surpass  it  still  more  in 
point  of  health. 

2463.  (Sir  R.  Martin.)  And  you  would,  I  presume, 
say  the  same  of  Pegu  generally,  as  compared  with 
Bengal  proper  ? — Yes. 

2464.  (Col.  Duraiid.)  In  what  sort  of  barracks 
were  the  European  troops  in  Rangoon  ? — After  the 
capture  of  Rangoon  the  troops  were  quartered  in 
ruined  houses  and  pagodas,  and  the  covered  staircases 
leading  up  to  the  great  pagoda.  Officers  were  content 
to  have  a  corner  of  a  room  20  feet  square,  and  some 
built  huts.  I  built  my  own  hut  in  eight  days,  and 
thought  myself  well  housed  for  the  season.  After- 
wards there  were  good  barracks  ;  they  were  all  built 
of  teak  ;  stout  timbers  were  sunk  three  or  four  feet 
into  the  ground  six  or  eight  feet  apart  as  a  foundation ; 
the  floors  were  planked  and  raised  about  three  feet 
above  the  ground,  and  the  barracks  were  mounted  by 
a  ladder,  about  as  high  as  this  table.  The  walls  were 
built  with  planks  overlapping  one  another,  and  the 
roofs  were  made  of  thatch. 

2465.  And  you  found  those  barracks  very  healthy  ? 
— Very  much  so,  considering  all  things. 

2466.  (Sir  P.  Cautley.)  Were  the  floors  hollow 
underneath  ? — Yes,  about  three  feet  above  ground. 

2467.  And  pervious  to  the  wind  ? — Yes. 

2468.  (Col.  Durand.)  Were  there  similar  barracks 
for  the  men  at  Prome  ? — Yes,  exactly  ;  that  is,  even- 
tually ;  not  at  first  starting  ;  for  we  were  glad  at 
first  to  get  under  cover  anywhere. 

2469.  In  Burmah,  I  suppose,  the  hospitals  were 
constructed  exactly  in  the  same  way  ? — Not  at  first, 
but  eventually  they  were.  On  first  landing  and  for 
months  afterwards  ruined  houses. were  converted  into 
hospitals. 

2470.  ( Chairman.)  It  is  some  time  since  you  left 
those  stations  ?— Yes,  it  is  seven  years  since  I  left 
Burmah. 


2471.  Since  then  there  has  been  a  good  deal  done,  Dr.  J.McCosk. 
I  believe,  in  the  way  of  inqiroving  the  internal  ar-  ~~~ 
rangements  ? — I  have  no  doubt  that  there  has.  13  April  1861. 

2472.  Is  there  any  range  of  hills  suitable  for  a 
station  within  a  moderate  distance  of  Rangoon,  to 
which  part  of  the  garrison  of  Rangoon  could  be  sent  ? 
There  is  none  within  perhaps  100  miles  ;  there  is  the 
great  Aracan  chain,  ending  in  Cape  Negrais. 

2473.  But  there  are  no  moderate  elevations  of 
1,500  or  2,000  feet  nearer  than  that  ?  —  Not  nearer 
than  that  range. 

2474.  The  whole  of  the  country  round  is  a  low 
alluvial  plain,  is  it  not  ? — Yes,  it  is  all  inundated, 
with  a  few  exceptions,  but  the  soil  is  of  hard  red  clay 
generally. 

2475.  Therefore,  if  Rangoon  is  to  be  occupied  as  a 
strategical  point,  and  it  becomes  absolutely  necessary 
that  troops  shall  be  stationed  there,  is  there  any  place 
in  the  neighbourhood  to  which  they  could  be  sent  with 
great  sanitary  advantage  ? — No  hills  nearer  than  that 
range.  There  was  a  sanitarium  erected  on  the  island 
of  Amherst  during  the  late  war,  and  I  thought 
favourably  of  it. 

2476.  Are  there  any  peculiar  precautions  taken 
against  any  unhealthiness  which  may  be  produced  by 
these  annual  floods  of  which  you  have  spoken  ? — I  do 
not  see  what  can  be  done.  The  country  will  be  in- 
undated, and  there  is  no  means  of  protecting  it  from 
the  inundation.  The  chief  precaution  to  be  taken  is 
to  have  a  rapid  drainage  when  the  river  subsides,  and 
that,  I  think,  is  generally  neglected. 

2477.  I  presume  that  the  time  at  which  these  inun- 
dations are  most  unhealthy  is  not  at  the  time  when 
the  water  has  reached  its  maximum  height,  but  rather 
when  it  is  retiring,  and  leaving  an  expanse  of  mud  ? 
— Yes  ;  in  September,  when  the  river  has  fallen  down 
low,  and  the  great  mass  of  the  water  has  run  out, 
there  are  thousands  of  miles  of  stagnant  water  all 
over  the  country,  which  are  allowed  to  dry  by  evapo- 
ration ;  and  they  might  all  be  drained  after  the  rains. 

2478.  But  to  do  that  to  such  an  extent  as  to  affect 
the  salubrity  of  the  station  would  involve,  would  it 
not,  an  immense  amount  of  labour  and  expense  ? — I 
do  not  think  that  it  would. 

2479.  What  kind  of  drainage  do  you  mean  ?  Do 
you  mean  cutting  main  channels  ?  —  I  mean  open 
ditches.  The  river  after  the  rains  may  fall  30  or  40 
feet,  giving  any  amount  of  fall  that  may  be  required 
for  the  drainage. 

2480.  But  the  water  which  has  been  spread  over 
the  country  has  no  means  of  escape  ? — No,  only  by 
evaporation. 

2481.  (Col.  Durand.)  Is  not  the  alluvial  land  of 
the  Irrawaddy  almost  everywhere  intersected  by  a 
great  many  nullahs,  which  form  the  natural  drainage 
of  the  country  ? — It  is  ;  but  there  is  still  an  immense 
expanse  of  water  which  is  not  benefited  by  that 
drainage,  on  the  flat  ground  between  the  nullahs. 

2482.  Have  you  ever  had  an  opportunity  of  form- 
ing an  opinion  by  actual  comparison  and  experience 
of  the  relative  advantages  and  healthiness  of  barracks 
constructed  as  those  were  which  you  have  described 
to  us,  and  of  masonry  buildings,  for  troops  in  that 
country? — I  have  not  seen  what  they  call  Puckah 
barracks  in  Burmah. 

2483.  Nor  have  you  seen  the  men  lodged  in  ma- 
sonry buildings  ? — Not  in  Burmah. 

2484.  Were  you  ever  in  the  provinces  south  of 
Burmah  ? — I  was  never  settled  there.  I  have  been 
at  Moulmein,  Martaban,  and  Amherst  on  one  occasion, 
but  I  was  never  cantoned  there. 

2485.  (Sir  R.  Martin.)  Have  you  served  at  Mea- 
day  ? — Yes  ;  I  was  at  the  occupation  of  it. 

2486.  Do  you  consider  that  place  preferable  ? — 
It  promised  to  be  an  exceedingly  good  cantonment, 
but  a  finer  site  was  found  a  little  lower  down  on  the 
opposite  side  of  the  river  at  Thayetmyo,  and  that  is 
now  the  great  frontier  station,  the  advanced  post  in 
Burmah  on  the  right  bank  of  the  river. 

2487.  (Chairman.)  I  think  you  have  stated  that 
the  construction  and  the  internal  arrangements  of  the 
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Dr.  J.McCosh.  stations  have  been  considerably  altered  since  you  left 

  India  ? — I  have  no  doubt  that  they  have  been. 

13  April  1861.      2488.  Therefore  it  would  be  useless  to  question 
■  you  as  to  their  present  condition  in  that  respect  ? — 

Yes  ;  I  may  mention  that  I  have  been  cantoned  for 
three  years  in  the  Himalaya  mountains. 

2489.  In  what  part  ? — -In  Kumaon  at  Almorah. 

2490.  Had  you  any  considerable  number  of  men 
under  your  charge  at  Almorah? — I  had  a  regiment 
of  native  infantry,  the  civil  station,  and  the  invalid 
officers  from  the  plains. 

2491.  Was  that  station  used  as  a  sanitarium  for 
European  troops  ? — No,  not  for  European  troops,  but 
for  European  officers. 

2492.  The  height  above  the  sea  is  considerable,  is 
it  not  ?— 5,600  feet. 

2493.  What  accommodation  is  there  in  Kumaon 
for  European  troops  upon  a  large  scale  ? — There  are 
means  of  cantoning  any  amount  of  European  troops 
in  those  hills. 

2494.  Is  there  a  considerable  expanse  of  level,  or 
nearly  level  ground  ? — Yes,  between  Almorah  and 
Lohooghaut  I  believe  that  10,000  troops  might  be 
comfortably  cantoned  along  those  hills.  Very  perfect 
sites  for  cantonments  could  be  found  on  the  Deo- 
Dhoora  range,  near  the  halting  places  of  Dee  and 
Furkah,  6,000  to  7,000  feet  above  the  sea.  There  is 
a  small  station  at  Lohooghaut,  and  a  very  good 
cantonment  could  be  made  there  for  a  European  regi- 
ment ;  its  elevation  is  5,500  feet.  I  think  that  the 
best  elevation  ;  to  go  higher  is  to  get  more  fog  and 
more  rain,  and  a  rigorous  winter.  I  think  most  of 
the  hill  stations  are  1,000  to  1,500  feet  too  high.  I 
would  prefer  the  northern  slope  of  the  range  to  the 
summit.  At  a  point  1,500  feet  below  the  level  of  the 
ridge  the  mist  and  rain  are  but  little  felt,  owing  to  the 
clouds  being  blown  over  it,  a  fact  well  established. 
Troops  might  have  a  camp  for  .exercise  in  the  Tarrai 
during  the  cold  weather,  and  they  might  be  then 
employed  in  clearing  the  jungle.  From  15th  Novem- 
ber to  15th  February  the  Terrai  is  as  healthy  as 
Upper  India. 

2495.  What  means  of  access  would  they  have  to 
the  plains  ? — The  roads  are  not  very  good,  but  still 
they  are  passable  for  troops. 

2496.  How  many  days'  march  would  bring  them 
down  to  the  plains  ? — They  might  leave  the  hills  ; 
take,  for  example,  Lohooghaut,  and  two  days'  march 
would  bring  them  into  the  plains,  perhaps  one  forced 
march  would. 

2497.  Is  any  part  of  the  country  through  which 
the  troops  would  have  to  pass,  in  moving  down  upon 
the  plains,  unhealthy  ? — Very  much  so  during  the 
rainy  season  ;  in  fact  it  is  not  passable  for  troops  at 
that  season. 

2498.  Therefore  one  must  consider  that  troops 
who  were  sent  up  to  Kumaon  would  be  locked  up 
there  during  a  part  of  the  year  ? — There  are  means 
of  clearing  enough  to  make  a  passage  quite  safe  ; 
the  Tarrai  might  be  cleared  so  as  to  admit  of  troops 
passing  at  all  seasons  of  the  year. 

2499.  (Dr.  Farr.)  To  Avhat  do  you  ascribe  the  in- 
salubrity of  that  particular  spot  ? — It  is  difficult  to 
say ;  for  it  is  not  a  marsh,  generally  speaking  ;  it  is 
perhaps  from  excessive  jungle  and  forest. 

2500.  It  may  be  unsafe  to  remain  in  it  for  two  or 
three  days,  but  would  it  be  unsafe  to  pass  through  it  ? 
— It  would  be  if  not  cleared  ;  people  pass  through  the 
Terrai  going  to  Mussourie  at  all  seasons  of  the  year, 
and  they  do  not  apprehend  anything  from  it. 

2501.  Do  you  think  that  the  water  is  bad,  and  that 
they  take  disease  from  the  water  which  they  obtain 
in  that  district  ? — I  should  uot  blame  the  water  very 
much.  We  are  in  the  habit  of  using  the  vague  word 
malaria  to  account  for  fever,  and  just  form  an  im- 
pression that  there  is  something  generated  by  that 
excessive  vegetation  and  excessive  forest  growth  that 
is  injurious  to  health. 

2502.  Do  you  think  that  such  arrangements  could 
be  made  as  to  enable  troops  to  pass  with  comparative 
safety  through  it  ?-— Yes  ;  perfectly.    If  there  was  a 


railway  driven  up  to  the  foot  of  the  hills  from 
Kanouge,  the  troops  might  leave  the  cantonment  in 
the  morning,  be  on  the  railway  by  the  evening,  and 
by  the  next  morning  be  on  the  banks  of  the  Ganges. 
The  country  between  the  hills  and  the  Ganges  is  as 
level  as  a  bowling  green,  with  no  heavy  rivers  to 
pass,  no  cuttings  or  embankments  necessary,  and  the 
distance  from  Burrum-deo  to  Kanouge  is  about  150 
miles  only.  By  fixing  on  Kanouge  as  the  station  the 
hills  would  be  reached  without  having  any  heavy 
rivers  to  cross,  and  the  line  would  be  north  and  south. 

2503.  There  is  no  railway  at  the  present  time  ? — 
No.  3  1 

2504.  Is  any  railway  in  contemplation  ? — I  do  not 
think  so.  In  a  mercantile  point  of  view  there  is  no 
inducement. 

2505.  It  would  not  pay  as  a  commercial  enterprize  ? 
—No. 

2506.  Independently  of  a  railway,  do  you  think 
that  such  arrangements  could  be  made  on  the  road  as 
would  very  much  lessen  the  danger  of  passing  the 
Terrai  ? — Yes. 

2507.  (Sir  P.  Cautley.)  You  make  a  great  dis- 
tinction, do  you  not,  between  the  Terrai  at  the  foot 
of  the  Almorah  hills,  and  the  country  at  the  foot  of  the 
Mussourie  hills  ? — Yes  ;  there  is  a  certain  difference, 
as  there  the  Dhera-dhoon  intervenes  and  occupies 
the  position  in  place  of  the  Terrai,  and  the  Dhoon  is 
very  healthy. 

2508.  As  far  back  as  1854  the  whole  of  the  jungle, 
up  to  the  foot  of  the  hills,  was  cleared,  and  which  I 
recollect  to  have  been  10  or  12  miles  wide,  but  people 
used  to  pass  up  at  all  seasons  of  the  year,  without  any 
risk  of  sickness  or  malaria,  whereas  they  would  not 
have  done  the  same  thing  on  the  other  side  of  the 
Gauges  iu  going  to  Almorah? — I  should  not  apprehend 
any  danger,  with  a  proper  amount  of  clearing,  from 
Bareilly  right  up  to  Almorah. 

2509.  (Chairman.)  Have  you  considered  generally 
the  question  of  the  climate  of  the  hill  stations  in  the 
Himalayas  ? — Yes  ;  it  has  been  my  study  for  years. 

2510.  Will  you  say  whether,  generally,  you  con- 
sider it  advisable  that  a  large  proportion  of  the 
European  troops  should  be  quartered  there,  assuming 
the  possibility  of  so  quartering  them,  in  a  financial 
point  of  view  ? — I  think  it  is  very  desirable,  and  that 
it  would  be  very  conducive  to  the  effective  strength 
of  regiments. 

2511.  In  a  sanitary  point  of  view,  you  would  desire 
to  see  as  large  a  proportion  as  possible  of  the  European 
force  stationed  on  the  hills,  rather  than  on  the  plains  ? 
— Yes  ;  I  would. 

2512.  Do  you  consider  that  troops  suddenly  taken 
from  the  hill  stations  in  the  hot  season,  and  marched 
down  upon  the  plains,  would  bear  the  heat  as  well  as 
or  better  than  troops  that  had  been  previously 
stationed  in  the  plains? — That  admits  of  many  views. 
The  troops  that  had  been  stationed  at  Kussowlie, 
Dugshai,  and  Subathoo,  were  marched  down  to  Delhi 
at  the  beginning  of  the  mutiny,  went  through  the 
whole  of  their  exposure  well,  and  were  perhaps  more 
healthy  than  if  they  had  been  in  a  quiet  cantonment. 

2513.  I  will  put  the  question  to  you  in  the  most 
general  form.  Is  a  man  better  prepared  to  endure 
extreme  heat  after  having  been  exposed  to  it  for  a 
considerable  time  previously,  or  when  he  is  brought 
into  it  from  a  temperate  climate  ? — I  should  think 
that  a  man  leaving  a  temperate  climate  oould  endure 
the  heat  better.  New-comers  do  not  feel  the  heat  so 
much  as  old  Indians  do. 

2514.  So  that  in  fact  you  are  of  opinion  that  con- 
tinued exposure  to  heat,  instead  of  creating  a  greater 
power  of  endurance  of  heat,  diminishes  the  power  ? — 
I  think  it  produces  more  debility,  which  increases  with 
the  time  of  exposure. 

2515.  (Sir  R.  Martin.)  You  are  aware  probably 
that  the  troops,  who  had  been  recruited  from  the 
southern  jwovinces  of  France,  bore  exposure  in  Egypt, 
and  also  those,  on  the  retreat  from  Moscow,  better 
than  even  the  natives  of  Holland  and  Germany,  show- 
ing that  a  temperate  region  qualifies  men  for  service 
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in  a  certain  degree  ? — Yes  ;  but  there  are  many  co- 
operative circumstances  that  I  think  would  neutralize 
any  such  advantages. 

2516.  But  you  are  aware  of  the  fact  I  have  stated  ? 

 Yes  ;  I  believe  it  is  a  fact,  but  I  quote  the  case  of 

the  European  troops  who  left  the  hill  stations  for 
Delhi,  and  who  suffered  comparatively  little  from  the 
extreme  change. 

2517.  (Col.  Greathcd.)  As  compared  with  troops 
that  came  from  hot  stations  ? — Yes. 

2518.  The  8th  and  the  61st  regiments  ? — Yes. 

2519.  They  did  not  get  so  much  cholera  ? — That 
again  is  an  accidental  circumstance  ;  for  cholera  may 
seize  on  the  healthiest  regiment,  and  pass  over  the 
most  sickly. 

2520.  (Sir  R.  Martin.)  Cholera,  in  the  instance 
referred  to,  was  almost  the  only  disease  I  believe  that 
visited  the  troops  on  that  march  ? — Perhaps  it  was. 

2521.  (Col.  Durand.)  You  have,  of  course,  paid 
attention  to  the  force  of  the  sun's  rays  upon  the 
hills  ? — Yes,  I  have,  but  not  particularly  as  to 
figures. 

2522.  You  are  aware  that  the  men  are  constantly 
out,  and  exposed  to  it  ?  —  Yes  ;  in  the  hills  we 
thought  nothing  of  being  out  all  day  in  the  sun.  The 
thermometer  in  the  shade  rarely  rises  to  80°  in  the 
hottest  days  ;  frost  lies  white  every  morning  during 
most  of  the  winter,  and  once  or  twice  a  year  a  heavy 
fall  of  snow  takes  place.  At  5,000  feet  of  elevation 
the  snow  melts  in  one  day,  but  at  7,000  it  lies  for 
months. 

2523.  And  you  went  out  without  suffering  at  all  ? 
— Yes  ;  we  never  thought  of  it  more  than  we  do  in 
England. 

2524.  Do  you  think  that  that  has  any  effect  in 
preparing  the  men  for  exposure  in  the  plains,  bearing 
in  mind  the  force  of  the  sun's  rays  at  those  altitudes  ? 
— It  might,  or  it  might  not  ;  we  apprehend  nothing 
from  the  rays  of  the  sun  up  in  the  hills  at  an  altitude 
of  7,000  feet. 

2525.  I  was  speaking  with  reference  to  the  force 
of  the  rays  of  the  sun,  or  the  heat  of  the  sun,  on  the 
hills  at  those  altitudes,  when,  as  they  very  often  are 
in  valleys  and  sheltered  places,  the  men  are  not  ex- 
posed to  the  winds  Avhich  very  much  temper  the 
climate  of  those  altitudes.  Have  you  ever  expe- 
rimented upon  the  temperature  to  which  the  men 
expose  themselves  for  hours  ? — No,  not  particularly, 
farther  than  judging  by  my  own  feelings. 

2526.  (Sir  P.  Cautley.)  Instances  of  coup-de- 
soleil  have  occurred  at  Simla  and  Mussourie  ? — Yes  ; 
but  we  have  had  instances  of  coup-de-soleil  in  even 
more  temperate  climates  than  that. 

2527.  (Dr.  Farr.)  Can  you  give  any  other  in- 
stances showing  that  troops  moving  from  the  high 
grounds  endure  the  climate  of  the  plains  better  than 
troops  residing  upon  the  plains  ? — No,  I  cannot.  I 
merely  gave  the  instance  to  which  I  have  referred, 
of  the  troops  leaving  the  hill  stations  and  going 
down  to  Delhi,  as  a  historical  fact,  which  is  well 
known. 

2528.  (Sir  R.  Martin?)  Exemption  from  the  dis- 
eases of  the  plains  would  go  a  considerable  way, 
would  it  not,  to  account  for  the  healthiness  of  the 
men  descending  from  the  mountain  ranges  ? — Yes  ; 
but  I  should  attribute  a  great  part  of  it  to  the  excite- 
ment of  the  time,  which  carried  them  through,  when 
perhaps,  under  ordinary  circumstances,  they  would 
have  broken  down. 

2529.  (Dr.  Farr.)  I  believe  you  are  the  author  of 
a  systematic  work  on  diseases  of  India  ? — Yes  ;  I  have 
written  a  general  sort  of  text  book  on  the  health  of 
troops  in  India. 

2530.  And  of  the  means  of  protecting  the  soldier 
against  the  climate  of  that  country  ? — Yes  ;  I  have 
written  a  text  book  on  that  subject,  more  particularly 
for  officers. 

2531.  To  what  do  you  refer  the  advantages  of 
residing  in  hill  stations  chiefly  ? — To  the  cool  tem- 
perature, which  is  the  principal  thing  ;  to  the  absence 
of  malaria,  which  is  another  ;  and  to  the  absence  of 
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2532.  What  should  you  say  about  dysentery?—  13 April  1861. 
That  is  just  the  weak  point  of  the  hill  stations,  because 

in  all  the  hill  stations  I  believe,  Avithout  exception, 
there  is  a  disposition  to  diarrhoea,  which,  in  extreme 
cases,  runs  into  dysentery. 

2533.  Does  that  attach  inevitably  to  the  hill  sta- 
tions ? — It  is  so  common  that  very  few  officers,  with 
all  the  comforts  of  a  good  house  and  good  living, 
escape  an  attack  of  diarrhoea  during  their  first  year 
upon  the  hills. 

2534.  (Sir  R.  Martin.)  Is  that  the  case  at  Mis- 
sourie  ? — I  believe  it  is  a  little  better  generally  than 
some  of  the  other  stations,  but  I  think  that  that  is 
the  prevailing  character  of  almost  all  the  Himalayan 
hills. 

2535.  (Dr.  Farr.)  Is  it  a  fatal  diarrhoea  to  Avhich 
you  refer  ? — No  ;  Ave  rather  laugh  at  it  ;  we  call  it 
the  trot.  A  man  has  the  diarrhoea  perhaps  for  a  feAV 
days,  or  a  feAV  weeks,  and  if  he  is  a  stout  hale  man, 
he  becomes  perhaps  all  the  better  for  it. 

2536.  It  is  not  of  so  serious  a  nature  as  to  mako 
the  hill  stations  anything  like  so  injurious  to  the  men 
as'  the  diseases  to  which  they  are  liable  on  the  plains  ? 
— Not  if  a  man  is  otherwise  healthy  ;  but  I  can  give 
you  instances  of  this  kind.  There  Avas  my  old 
regiment,  the  2nd  European  Fusiliers,  that  I  had 
charge  of  for  about  two  years.  That  regiment  had  gone 
through  a  great  deal  of  service  in  Sinde,  and  had 
contracted  scurvy  to  a  very  large  extent,  from  want 
of  vegetable  diet ;  they  were  sent  to  Subathoo,  Avhero 
there  is  a  predisposition  to  diarrhoea,  and  the  mortality 
there  Avas  very  great  indeed.  There  Avas  also  Her 
Majesty's  29th  regiment ;  they  had  gone  through  a 
similar  routine  of  service  ;  they  were  sent  to  KussoAvlie, 
and  scurvy  was  epidemic  amongst  them  ;  they  suffered 
excessively  from  diarrhoea. 

2537.  (Sir  R.  Martin.)  But  in  both  those  in- 
stances I  belieAre  that  each  regiment  was  in  a  most 
unfaA'Ourable  sanitary  condition  previously  to  being 
sent  to  those  places  ? — Yes  ;  they  were  in  a  scorbutic 
state. 

2538.  And  fever  and  dysentery  prevailed  ? — Yes  ; 
my  OAvn  regiment,  after  it  came  down  to  the  plains, 
went  through  the  Punjab  campaign,  and  when  I 
took  charge  of  it  after  the  battle  of  Goojerat,  I  found 
nearly  one  half  of  the  regiment  suffering  from  scurvy. 
After  returning  to  Lahore  I  did  my  best  for  the 
men,  and  made  an  urgent  statement  to  the  Commander- 
in-Chief,  Sir  Charles  Napier,  and  got  a  special  alloAV- 
ance  of  half  a  pound  of  A-egetables  daily  for  each 
man  ;  but  with  all  that,  diarrhoea  was  very  prevalent 
in  the  regiment,  and  Avas  very  fatal  at  Lahore. 

2539.  (Dr.  Farr.)  Is  scuiwy  a  common  affection 
in  India  ? — Yes;  in  Upper  India,  along  the  banks  of 
Sutlej  and  the  Indus,  and  especially  in  Sinde,  I 
believe  what  is  called  Sinde  boil  to  be  one  of  the 
symptoms  of  scurvy. 

2540.  To  what  do  you  ascribe  that  ? — I  believe 
generally  to  the  absence  of  vegetable  diet  suitable 
for  the  European  soldier. 

2541.  In  those  hill  stations  do  they  obtain  access 
to  antiscorbutic  food,  such  as  you  think  they  ought  to 
have  ? — Vegetable  diet  is  very  abundant  in  the  hills. 

2542.  (Sir  R.  Martin.)  And  fruit  ?— Yes.  All 
European  fruits  and  vegetables  groAV  to  perfection 
here. 

2543.  (Dr.  Farr.)  There  is  no  difficulty  in  supply- 
ing them  with  antiscorbutic  vegetables  ? — None,  pro- 
vided arrangements  are  made  to  furnish  them.  I  may 
mention  that  since  the  time  Avhen  the  special  conces- 
sion Avas  made  to  the  second  European  Fusiliers,  the 
allowance  of  vegetables  has  been  doubled,  and  a  pound 
of  vegetables  is  now  allowed  to  each  man.  Through- 
out India  each  soldier  now  receives  a  pound  of  fresh 
vegetables  daily. 

2544.  Since  what  date  has  that  been  ? — Probably 
since  1856. 

2545.  Is  the  diarrhoea  of  the  hills  at  all  of  a  scor- 
butic character  ? — Not  necessarily  so. 
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Br.  J. Mc Cosh.      2546.  (Sir  R.  Martin.)  But  it  was  so  in  the  in- 
— ~         stances  you  have  stated  ? — Yes,  the  diarrhoea  acted 
13  April  1861s,   upon  a  scorhutjc  constitution. 

2547.  (Col.  Durand.)  Generally  speaking  to  what 
to  you  ascribe  the  diarrhoea  which  prevails  in  the 
hill's  ? — That  is  a  difficult  matter  to  answer.  I  puz- 
zled myself  a  good  deal  to  come  to  any  decided  con- 
clusion about  it,  and  the  utmost  that  I  can  do  is  to 
attribute  it  to  two  or  three  causes  combining. 

2548.  What  were  those  combining  causes  ? — I 
think,  in  the  first  place,  the  greatly  reduced  pressure 
of  the  atmosphere  has  a  very  important  effect  ;  for 
instance,  at  20,000  feet  of  elevation  the  atmospheric 
pressure  is  reduced  to  nearly  one  half  of  its  normal 
condition,  and  the  barometer  falls  to  15  or  16  inches. 
At  5,000  and  6,000  feet  it  may  stand  at  23  inches. 
The  internal  pressure  upon  the  bowels  is  conse- 
quently reduced,  and  there  is  a  greater  disposition 
to  serous  effusion  in  the  intestinal  canal  than  when 
the  pressure  is  greater,  as  in  the  plains.  Then  there 
is  another  cause.  The  liver  in  almost  all  cases  of 
diarrhoea  is  more  or  less  affected,  the  secretion  of  bile 
is  much  reduced,  and  an  effort  is  made  by  nature  to 

ubricate  the  bowels  by  diarrhoea. 

2549.  (Sir  R.  Martin.)  Do  not  the  damp  and  the 
cold  act  injuriously  upon  the  frames  of  the  soldiers 
who  have  been  habituated  to  the  heat  of  the  plains  ? 
— No  doubt  they  do  to  a  certain  extent. 

2550.  (Sir  P.  Cautley.)  The  natives,  I  believe,  all 
attribute  it  to  the  water  ? — Yes,  to  the  air  and  the 
water. 

2551.  Then  the  question  arises  whether  the  water 
may  not  be  the  cause  ? — Yes  ;  but  I  can  give  you  an 
instance  where  the  water  was  not  concerned.  I  re- 
member that  the  bishop  of  Calcutta  made  a  visit  to 
Almorah  ;  he  was  aware  that  diarrhoea  was  very  pre- 
valent in  those  hills,  and  he  brought  up  his  own 
water,  bottled  at  the  hot  spring  near  Mongyr,  and 
had  it  carried  up  in  chests  to  Almorah,  but  he  had  not 
been  ten  days  in  the  station  before  he  had  the  diarrhoea; 
yet  he  used  only  the  water  of  the  plains. 

2552.  (Col.  Durand.)  Do  you  not  think  that  great 
alternations  of  temperature  have  something  to  do 

.with  it? — Yes;  the  perspiration  is  immensely  re- 
duced after  leaving  the  plains,  and  going  up  to  the 
hills  ;  consequently  the  effusion  by  the  skin  is  per- 
haps made  up  for  by  an  extra  secretion  from  the 
bowels  ;  and  that  is  another  important  cause. 

2553.  (Chairman.)  I  gather  from  what  you  have 
stated  that  it  is  your  opinion  that  although  the  hill 
stations  are  excellent  for  the  health  of  European  troops 
who  had  not  been  previously  quartered  in  the  plains, 
yet  there  is  some  doubt  how  far  they  are  suitable  for 
men  who  have  been  exposed  to  great  heat  in  the 
plains  ? — It  depends  upon  what  they  suffer  from  ;  if 
there  is  a  predisposition  to  consumption,  or  dysentery, 
or  diarrhoea,  or  inflammation  of  the  liver,  or  rheuma- 
tism ;  such  men  should  not  be  sent  to  the  hills. 

2554.  (Sir  R.  Martin.)  Generally  speaking,  you 
■  would  regard  the  mountain  stations  as  more  valuable 

for  the  prevention  of  disease,  than  for  its  cure  ? — 
Generally  speaking,  I  would  ;  but  with  regard  to  the 
'  majority  of  diseases  that  the  troops  suffer  from,  I 
should  say  that  they  benefit  largely  by  the  hills. 

2555.  All  diseases  of  the  fever  class  ? — Yes  ;  and 
a  more  important  class  than  any  that  the  men  suffer 
from,  namely,  from  having  nothing  to  do,  from  ennui, 
and  being  confined  in  some  remote  part  of  the  country ; 
those  men  that  would  be  good  for  nothing  in  the 
plains,  even  if  they  were  going  upon  service,  if  sent 
to  the  hills,  would  return  from  the  hills  hale  and 
active  men.  I  know  that  the  men  do  not  like  the  hills, 
but  that  officers  do,  and  consider  it  a  great  boon  to  be 
allowed  six  months'  leave  to  visit  them  during  the  hot 
season. 

2556.  (Chairman.)  It  is  one  advantage  of  a  hill 
station,  is  it  not,  that  the  men  are  able  to  take  exercise 
and  amuse  themselves  in  the  open  air  ? — Yes  ;  and 
exercise  I  considered  the  greatest  enjoyment  that  I 
had  in  the  hills,  walking  10  or  15  miles  at  a  stretch. 

2557.  (Dr.  Farr.)  Are  the  natives  healthy  in 


those  hill  stations  ? — They  generally  are,  but  they 
have  also  their  epidemics,  and  strange  epidemics  too. 
In  Kumaon  there  is  a  disease  that  bears  a  close 
resemblance  to  the  plague,  and  now  and  then  this 
breaks  out  amongst  the  natives,  at  elevations  of  7,000, 
8,000,  and  9,000  feet,  and  the  mortality  is  awful.  It 
is  called  mahamurry,  or  the  great  murrain.  Goitre 
is  very  common  on  limestone  formations,  and  some- 
times small-pox,  but  cholera  is  very  seldom  known  in 
the  hills. 

2558.  (Dr.  Farr.)  Are  the  native  troops  healthy 
on  the  hills  ? — They  enjoy  a  very  fair  amount  of 
health. 

2559.  Do  they  suffer  from  diarrhoea?  —  Yes; 
they  do. 

2560.  (Col.  Durand.)  Have  you  ever  known 
Europeans,  either  officers  or  privates,  taken  with  that 
peculiar  hill  disease  ? — No  ;  I  have  never  known  an 
instance  of  mahamurry  in  Europeans. 

2561.  (Col.  Greathed.)  The  natives  are  a  very 
dirty  race  are  they  not  ? — Yes  ;  and  one  of  their  most 
objectionable  habits  is  this  ;  they  have  the  cattle 
under  the  same  roof  with  themselves,  their  houses  are 
generally  built  upon  a  hill,  and  the  lower  apartment 
is  used  for  the  cattle,  they  themselves  living  above  it, 
and  all  the  dung,  and  all  the  offal,  and  offensive 
matter  of  the  cow-shed  is  immediately  below  them. 
The  clothing  of  the  natives  is  made  either  of  coarse 
wool  or  hemp,  and  is  very  seldom  washed. 

2562.  (Sir  R.  Martin.)  The  fever  of  which  you 
speak  has  been,  has  it  not,  referred  to  sanitary 
neglects  ? — Yes  ;  it  has  been,  and  a  great  deal  has 
been  done  by  the  civil  authorities  to  introduce  more 
cleanly  habits. 

2563.  (Chairman.)  Is  there  always  at  the  hill 
stations  with  which  you  are  acquainted,  a  sufficient 
supply  of  water  for  all  purposes  of  cleanliness  ? — 
In  Kumaon  there  is,  and  always  has  been,  but  in 
some  of  the  stations  there  is  not ;  for  instance,  at 
Landour  they  are  obliged  to  bring  the  water  up  from 
a  descent  perhaps  of  1,000  or  1,500  feet. 

2564.  (Sir  P.  Cautley.)  But  not  all  the  year  round 
I  think  ? — I  think  that  there  are  no  springs  upon  the 
hill  of  Landour;  I  am  not  aware  of  any,  and  the  only 
supply  of  water  is  got  from  a  spring,  perhaps  500  feet 
below  the  level  of  Mussourie. 

2565.  There  is  a  great  difference  in  the  height  of 
the  springs  in  different  parts  of  the  year,  that  is  to 
say,  in  June  the  springs  get  very  low  ? — Yes,  very  ; 
perhaps  the  highest  spring  maybe  1,000  or  1,500  feet 
below  the  level  of  the  ridge. 

2566.  (Chairman.)  If  the  practice  were  adopted 
upon  a  large  scale  of  quartering  European  troops  in' 
the  hill  stations  instead  of  upon  the  plains,  would 
there  not  be  considerable  difficulty  in  finding  stations 
with  a  sufficient  supply  of  water  ? — I  do  not  think  so, 
I  think  that  upon  any  range  in  the  Himalayas,  if 
there  is  no  water  upon  the  summit  of  a  range,  you  will 
find  water  at  1,000  or  1,200  feet  lower  down,  and 
this  site  may  be  preferable  to  a  station  on  a  ridge. 

2567.  (Dr.  Sutherland.)  Have  you  ever  observed 
any  difference  in  the  various  stations  in  the  healthiness 
of  the  British  troops,  infantry,  cavalry  and  artillery  ? 
— Decidedly,  a  very  great  difference. 

2568.  Which  arm  of  the  service  have  you  found  to 
be  the  most  healthy  ? — I  think  the  European  artillery 
decidedly  were  the  most  healthy. 

2569.  To  what  do  you  attribute  their  superior 
healthiness  ? — Because  they  are  a  superior  class  of 
men  altogether  to  any  other  troops  in  India. 

2570.  Is  there  anything  in  their  habits  distinguish- 
ing them  from  the  other  arms  of  the  service,  which 
in  your  opinion  leads  to  higher  efficiency  ? — Yes ; 
They  are  men  of  more  intellect,  men  who  know  the 
value  of  their  own  lives,  and  who  take  more  care  of 
themselves.  They  generally  look  to  staff  appoint- 
ments as  their  rewards,  to  be  commissariat  con- 
ductors, garrison  Serjeants,  and  staff  Serjeants  in 
native  corps,  and  many  aspire  to  commissions. 
Most  of  them  are  well  educated,  and  students  of  law, 
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physic,  and  divinity  are  not  unusual  in  a  battalion  or 
troop  of  artillery. 

2571.  Are  they  confined  to  barracks,  like  the 
infantry  generally  ? — Much  the  same. 

2572.  At  some  stations  are  they  not  allowed  to  go 
out  at  all  times  of  the  day  ? — They  take  it  upon  them- 
selves to  do  it,  although  there  may  be  standing  orders 
that  they  are  to  remain  in  barracks,  but  European 
troops  generally  will  straggle  out. 

2573.  Are  these  men  generally  speaking  more  tem- 
perate ? — Generally  they  are  ;  and  not  only  that,  but 
they  are  a  very  superior  class  of  men  compared  with 
the  soldiers  of  the  line. 

2574.  (Sir  R.  Martin.)  Was  that  in  consequence 
of  there  having  been  a  more  careful  selection  in 
recruiting  the  men,  or  do  you  think  that  the  training 
of  the  men  in  the  artillery  is  the  cause  ? — I  think  no 
doubt  it  is  attributable  to  more  careful  selection  in 
recruiting  ;  but  there  is  a  higher  moral  standard 
amongst  artillerymen. 

2575.  (Dr.  Sutherland.)  Do  you  think  that  any 
part  of  the  superior  health  which  they  enjoy  is  due  to 
taking  greater  exercise  ? — No  doubt  exercise  must  be 
very  conducive  to  health. 

2576.  And  they  have  more  exercise  have  they  not  ? 
— They  have. 

2577.  They  work  more  with  their  arms  ? — Yes. 

2578.  (Col.  Greathed.)  Do  you  think  that  they 
are  more  healthy  than  the  dragoons  ? — Yes  ;  I  should 
think  they  were. 

2579.  (Sir  R.  Martin.)  The  dragoons  have  an 
advantage  over  the  infantry,  that  they  are  confined  to 
the  plains  of  India,  and  are  never  brought  into  the 
countries  of  the  great  waters  ? — Yes  ;  their  range  of 
service  is  very  local,  and  they  have  the  best  stations. 

2580.  (Dr.  Farr.)  You  were  I  believe  attached  to 
the  artillery  yourself  ? — Yes  ;  I  served  through  the 
Burmese  war  with  the  artillery. 

2581.  (Col.  Durand.)  The  horse  artillery  or  foot 
artillery  ? — A  horse  battery. 

2582.  (Chairman.)  With  regard  to  the  rations  that 
are  served  to  the  men,  do  you  consider  that  sufficient 
care  is  exercised  to  supply  them  with  a  proper  variety 
of  food  ? — Yes  ;  I  think  that  every  care  is  taken  as 
to  the  rations  of  the  soldier. 

2583.  Were  proper  rations  supplied  to  them  in  your 
time  ? — In  Burmah  we  had  salt  provisions  twice  a 
week,  but  generally  speaking  in  the  cantonments  in 
India  fresh  provisions  are  served  out  every  day. 

2584.  Was  there  any  variety  in  the  meat  ? — .Beef 
was  served  out  on  certain  days,  and  mutton  and  pork 
so  many  days  each. 

2585.  I  think  it  has  been  stated  in  evidence  that 
except  on  the  march  no  ration  of  spirits  is  given  out, 
but  the  soldier  obtains  his  spirits  at  the  canteen  ? — 
Yes  ;  I  think  it  is  generally  the  case  that  he  gets  his 
drams,  two  tots  a  day  in  the  canteen.  In  camp  he 
goes  by  beat  of  drum,  and  gets  his  dram. 

2586.  In  camp  you  say  that  he  receives  his  dram 
regularly  ? — Yes. 

2587.  Has  he  the  option  of  substituting  beer  for 
spirits  ? — He  has  ;  but  not  upon  the  line  of  march. 

2588.  If  he  prefers  not  to  consume  either  spirits  or 
beer,  does  he  get  the  value  of  his  dram  in  money  ? — 
Yes  ;  that  is,  he  does  not  pay  for  it., 

2589.  (Col.  Greathed.)  But  it  is  not  considered  a 
part  of  the  soldier's  ration  is  it  ? — Not  necessarily. 

2590.  Is  it  at  all  considered  a  part  of  his  ration  ? — 
The  soldier  has  the  option  of  taking  his  two  drams  a 
day  if  he  wishes,  or  not ;  if  he  does  not  drink  it  lie 
does  not  pay  for  it. 

2591.  He  pays  for  the  rest  of  his  rations  ? — Yes. 

2592.  And  he  does  not  get  the  money  back  under 
any  circumstances  ? — No  ;  but  if  he  does  not  drink 
his  dram  he  is  not  debited  for  it. 

2593.  Is  the  spirit  a  part  of  the  soldier's  ration  or 
not? — No  ;  I  should  not  call  it  a  part  of  the  ration, 
for  it  is  an  entirely  optional  thing  ;  a  great  many  of 
the  men  will  not  take  it  at  all.  I  think  that  ale  might 
be  more  generally  introduced  in  European  regiments 
than  it  is.    Good  Bass  and  Allsop's  ale  is  served  out 


by  the  commissariat  to  the  soldiers  at  three  anas  a  Dr.J.McCqsh. 
quart.  This  is,  perhaps,  only  half,  or  one-third  its  }  "~ 
cost  price,  and  the  Government  bear  the  remainder.  1>n  18G1" 
Very  good  ale  is  brewed  at  Simla,  Kussowlie,  and 
Mussourie  by  European  brewers,  and  on  a  very  con- 
siderable scale,  and  sold  at  three  or  four  anas  a  quart. 
I  believe  that  the  hill  stations  could  be  made  to 
supply  the  whole  army  with  good  wholesome  ale. 
Barley  grows  to  perfection  on  the  hills,  and  though 
hops  will  not  ripen  before  the  rains  set  in,  and  the 
crops  are  thus  lost,  yet  they  would  grow  well  in  the 
valley  of  Kunawur,  and  if  required  any  quantity  could 
be  got  from  it.  The  cold  weather  of  the  hills  is  most 
favourable  for  brewing,  and  contractors  would  readily 
come  forward  if  a  heavy  contract  were  ensured  them. 
Government  might  thus  save  a  quarter  of  a  million 
annually  upon  ale  alone. 

2594.  (Col.  Durand.)  Did  you  ever  pay  any  atten- 
tion in  India  to  the  cooking  of  the  ration  of  the  sol- 
dier ? — Yes,  I  have  ;  I  made  a  point  of  frequently 
visiting  the  place  where  the  soldier's  cooking  was 
going  on,  and  of  inspecting  their  mode  of  cooking  ;  I 
have  entered  into  all  those  particulars. 

2595.  What  is  your  opinion  of  the  mode  which  is 
followed  with  reference  to  feeding  the  soldier  ? — The 
mode  is  very  satisfactory.  The  men  are  told  off'  into 
messes  ;  each  mess  has  its  own  cook  or  cooks,  and 
generally  speaking,  their  rations  are  cooked  ac- 
cording to  their  own  taste. 

2596.  Do  you  think  that  the  cooking  is  pretty 
good  ? — It  satisfies  them  generally  ;  if  a  man  is  very 
particular  he  can  cook  his  own  dinner,  or  superintend 
the  cooking  of  it  after  his  own  taste. 

2597.  (Dr.  Sutherland.)  You  have  stated  that  the 
better  health  enjoyed  by  the  artillery  depends  upon 
their  being  better  men  in  the  first  instance  ;  do  you 
think  it  would  be  possible  to  secure  to  the  other  arms 
of  the  service  the  same  advantage,  that  of  enjoying 
better  health  by  supplying  the  recruits  with  some 
printed  instructions  as  to  how  they  should  conduct 
themselves,  and  what  precautions  they  should  take  on 
going  from  England  to  India,  and  after  they  get  to 
India  ? — Yes,  no  doubt,  I  think  that  the  greatest  field 
for  the  improvement  of  the  soldier  lies  there. 

2598.  If  some  simple  instructions  were  drawn  up, 
and  handed  to  every  recruit,  do  you  think  that  they 
have  sufficient  intelligence  to  comprehend  and  act 
upon  such  instructions  ? — I  am  not  sure  that  they 
would  generally  attend  to  them. 

2599.  But  do  you  think  that  such  a  proceeding 
would  be  followed  generally  by  a  good  result  ? — Yes, 
there  might  be  a  good  result. 

2600.  (Sir  R.Martin.)  In  the  old  battalions  of  the 
company,  but  especially  in  the  artillery  regiments, 
there  were  traditional  habits  and  customs  which  the 
men  imparted  to  the  young  recruits  on  their  arrival, 
and  which  were  found  useful,  were  they  not  ? — Yes  ; 
both  useful  and  the  contrary.  The  traditions  in  those 
respects  are  very  strong  in  regiments  whether  for 
good  or  for  bad. 

2601.  (Col.  Greathed.)  Are  you  aware  that  special 
instructions  are  given  to  every  detachment  when  they 
land  in  India  now,  for  the  preservation  of  the  health 
of  the  troops  that  go  out  ? — Yes. 

2602.  Special  printed  instructions  issued  under 
authority  ? — Yes,  I  believe  they  are  ;  still  it  has  not 
come  within  my  experience. 

2603.  (Dr.  Farr.)  In  speaking  of  the  artillery  you 
refer,  I  presume,  only  to  the  artillery  of  the  East  India 
Company  ? — Yes. 

2604.  Are  you  sure  that  the  mortality  among  the 
artillery  is  lower  than  the  mortality  among  other 
arms  of  the  service  ? — I  should  say  generally  in  India 
that  it  is. 

2605.  But  you  have  not  examined  the  returns  upon 
that  point  ? — No,  not  as  to  the  figures. 

2606.  Your  book,  I  believe,  is  chiefly  addressed  to 
officers  ?— Yes,  but  to  the  men  too. 

2607.  Do  you  think  that  the  suggestion  of  Dr. 
Sutherland  might  not  be  carried  out,  and  that  a  small 
tract  on  the  basis  of  your  book  might  be  drawn  up, 
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Dr.J.McCosh.  addressed  to  the  men,  and  placed  in  their  hands  ? — . 

~        Yes,  I  think  it  might  be.    I  wish  to  state  that  it 
13   pn  1861.  geemg     me        the  European  soldier  has  not  induce- 
"~~ "     mcnt  enough  to  live.    I  think  that  in  order  to  im- 
prove the  health  of  the  soldier,  he  ought  to  have  some 
more  inducement  to  live,  and  to  have  the  means  of 
living  when  he  is  discharged. 

2608.  (Sir  R.  Martin.)  The  ennui  of  barrack  life 
on  the  plains  deprives  him  of  the  right  motive  for 
existence  ? — Yes,  he  has  no  motive  for  existence 
beyond  his  period  of  service. 

2609.  (Chairman.)  You  believe  that  a  powerful 
agency  for  the  prevention  of  sickness  is  to  be  found 
in  the  will  of  the  individual  ? — Yes,  in  something  in 
prospect — something  to  hope  for  when  he  has  com- 
pleted his  term  of  service. 

2610.  You  think  that  the  European  soldier  in  India 
becomes  absolutely  indifferent  to  life  ? — Yes,  and  no 
one  who  has  not  witnessed  it  would  believe  how 
little  they  regard  life. 

2611.  (Col.  Durand.)  And  which  indifference  you 
attribute,  as  I  understand  you,  to  the  want  of  some 
future  prospect  ? — Yes,  an  inducement  to  live.  I 
think  that  this  is  wanted  more  than  any  other 
object  I  can  suggest,  the  means  of  living  when  dis- 
charged. 

2612.  (Sir  R.  Martin.)  Have  you  observed  the  in- 
fluence of  ennui  on  the  discipline  of  the  European 
soldier  ? — Yes,  it  is  the  greatest  evil  that  the  soldier 
has  to  suffer  from,  and  the  greatest  difficulty  that  a 
surgeon  has  to  encounter  is  that  ennui,  which  is  in- 
duced by  perfect  idleness.  There  is  a  constant  struggle 
between  the  men  and  the  medical  officers,  the  men 
rushing  to  their  graves,  the  surgeons  trying  to  prevent 
them. 

2613.  Has  it  come  within  your  observation  that 
that  ennui,  Avhich  makes  a  soldier  regardless  of  his 
own  life,  has  made  him  mutinous,  or  disrespectful,  or 
neglectful  of  his  duties  in  any  way  ? — I  cannot  speak 
as  to  mutiny  or  bad  feeling  amongst  soldiers.  I  have 
seen  little  or  none  of  that ;  but  I  hare  seen  a  total 
disregard  of  life.  A  man  will  say,  "What  object 
"  have  I  in  living  ?  Suppose  I  serve  out  my  period  of 
"  service,  and  am  discharged,  what  then  am  I  to  live 
"  upon,"  perhaps  6d.  or  8d.  a  day.  On  referring  to  the 
army  estimates  for  1861-2,  I  find  the  number  of 
pensioners  amounts  to  57,000,  and  that  the  average 
pension  of  29,122  men  is  only  84/7.  !  I  think  more 
might  be  done  at  home  in  employing  steady  good  men 
as  door-keepers  of  public  offices  and  museums,  of 
public  parks  and  gardens,  of  the  Horse  Guards,  the 
War  Office,  the  India  Office,  the  Houses  of  Parliament, 
the  Royal  Palaces,  &c.  The  private  institution  of 
commissionaires  is  a  good  example  of  what  might  be 
done  in  a  public  capacity.  I  learn  that  there  are 
about  200  disabled  pensioners  belonging  to  this  in- 
stitution eking  out  their  pensions  in  London.  The 
man  who  waits  at  the  Junior  United  Service  Club 
lost  his  arm  at  Lucknow,  and  his  pension  is  only  a 
shilling  a  day.  The  man  who  waits  at  Claudet's 
door  lost  his  leg  at  Ferozshah,  and  he  gets  no  more, 
and  the  cases  of  these  two  men  are  good  examples  of 
the  provision  made  for  disabled  soldiers. 

2614.  (Dr.  Farr.)  What  motive  could  you  supply 
him  with  ? — I  would  give  him  a  higher  rate  of  pen- 
sion, and  give  him  a  prospect  of  being  able  to  live 
upon  it. 

2615.  (Chairman.)  Soldiers,  I  believe,  are  in 
general  selected  from  the  labouring  classes  ? — Yes, 
or  the  manufacturing  classes. 

2616.  Do  you  think  as  a  rule  that  the  prospects  of  a 
soldier  in  his  old  age  are  worse  than  those  of  ordinary 
labourers  in  this  country  ? — Yes,  I  should  say  so.  A 
soldier,  after  having  served  10,  15,  or  20  years  in 
India  is  a  broken  down  man  ;  he  is  incapacitated  for 
almost  all  other  service  when  he  is  discharged,  and 
he  has  little  therefore  to  look  to,  but  his  pittance  of  a 
pension. 

2617.  (Dr.  Farr.)  Generally  speaking,  he  has  no 
family  and  no  ties  ? — Those  men  who  have  family 


ties  never  leave  India,  or  very  few  of  them  do,  be- 
cause they  are  almost  natives  in  their  habits  ;  they 
associate  with  natives  and  live  with  natives. 

2618.  Do  many  pensioners  remain  in  India  ? — A 
great  many.    There  are  2,000  or  3,000  in  India  now. 

2619.  And  marry?  —  Yes;  generally  they  have 
some  attachment  or  are  married,  and  they  have  gene- 
rally families. 

2620.  With  what  other  motive  do  you  think  the 
soldier  might  be  supplied  besides  that  of  a  more 
liberal  pension  to  remove  this  feeling  of  ennui  ? — I 
think  that  more  might  be  done  for  him  in  the  way  of 
occupying  his  time.  I  think  that  the  soldier  might 
be  well  occupied  in  manual  labour  on  the  public 
works  to  a  very  large  extent,  if  they  had  a  certain 
amount  of  pay  for  what  they  did.  They  do  so  at 
home,  and  I  lately  saw  squads  of  soldiers  working 
cheerfully  at  the  fortifications  of  Dover,  and  earning 
eightpence  a  day.  The  wages  for  such  extra  work 
might  be  deposited  in  a  regimental  savings  bank  for 
the  soldier's  benefit  when  discharged,  or  his  next  of 
kin  in  event  of  his  death. 

2621.  (Sir  R.  Martin.)  To  be  employed  in  their 
respective  trades  ? — Yes. 

2622.  (Dr.  Farr.)  You  think  that  this  ennui  re- 
sults a  good  deal  from  idleness  ? — From  idleness,  and 
from  the  want  of  some  inducement  to  work. 

2623.  (Chairman.)  You  do  not  think  that  the 
feeling  of  monotony  and  vacancy  of  which  you  speak 
would  be  materially  removed  by  an  addition  to  the 
pension  to  which  the  soldier  looks  forward  ? — No, 
certainly  not ;  but  it  would  be  one  important  item  in 
his  improvement. 

2624.  Is  it  not  rather  a  means  of  filling  up  his  day 
with  some  occupation  that  he  requires  ? — That  is  of 
course  the  difficulty. 

2625.  (Sir  R.  Martin.)  But  Avhich  state  of  things 
you  consider  would  be  very  much  improved  by 
placing  the  soldiers  on  the  elevated  hill  ranges  ? — 
Yes,  undoubtedly  ;  for  there  they  would  have  an 
inducement  to  take  active  exercise.  Instead  of 
moping  on  their  beds  all  day,  they  would  then  be  out 
on  the  hill  tops  walking  about. 

2626.  And  practising  athletic  games  ? — Yes  ;  I 
think  that  they  might  be  usefully  employed  in  public 
works,  in  the  construction  of  roads,  the  invprovement 
of  their  own  barracks,  in  digging  wells,  in  making 
their  gardens  and  growing  vegetables  ;  and  there  are 
a  thousand  ways  in  which  they  might  be  usefully  and 
advantageously  employed. 

2627.  (Dr.  Farr.)  Would  you  allow  them  to  work 
on  the  plains  ? — No,  not  at  all  seasons  ;  but  in  almost 
all  parts  of  India  there  are  four  or  five  months  in 
the  year  when  the  men  might  do  a  great  amount  of 
work  in  the  open  air,  and  benefit  by  it. 

2628.  I  think  the  recommendations  which  you 
have  made  come  mainly  to  this.  You  think  it  de- 
sirable that  a  larger  number  of  European  troops 
should  be  quartered  in  the  hills,  and  being  there, 
that  a  greater  amount  of  daily  employment  should  be 
provided  for  them  ? — Undoubtedly. 

2629.  With  regard  to  the  rations,  you  do  not 
think  that  there  is  anything  of  Avhich  to  complain  ? 
■ — No  ;  I  think  that  it  is  their  officers'  fault  if  there 
is  anything  to  complain  of  as  to  their  rations. 

2630.  With  regard  to  barrack  arrangements,  I 
think  you  said  that  they  have  been  considerably 
altered  since  you  were  in  India  ? — Yes,  they  have  ; 
the  bad  ones  were  burned  during  the  mutiny.  I 
may  mention  that  I  have  drawn  out  a  plan  of  bar- 
racks with  circular  roofs.  I  propose  that  they  should 
be  built  of  conical  pots  jjervious  to  the  air  ;  in  fact, 
like  a  honeycomb.  There  is  a  plan  with  a  circular 
roof  all  over,  and  there  is  another  with  a  roof  of  three 
separate  arches.  But  the  chief  object  to  be  kept  in 
view  is  that  these  arches  be  built  of  conical  earthen 
pots  instead  of  solid  brick  and  mortar. 

2631.  (Sir  P.  Cautley.)  Are  you  aware  that  these 
have  been  tried  at  Delhi  ? — I  have  not  seen  conical 
pots  tried. 
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2632.  Cylindrical  pots  ? — I  mean  like  the  Syrian 
roofs. 

2633.  They  were  found  in  India  so  intolerably  hot 
that  they  were  not  adopted  ? — Every  roof  in  Syria  is 
built  of  these  cylindrical  pots,  and  I  have  found  no 
roof  so  cool  in  a  hot  climate  as  those  in  Palestine, 
and  there  the  idea  first  struck  me. 

2634.  (Chairman.)  Of  what  material  do  you  pro- 
pose that  the  roofs  constructed  of  this  form  should  be  ? 
— Of  common  earthen  pots,  about  nine  inches  long, 
something  like  a  flower  pot,  but  a  little  longer.  They 
might  be  used  for  springing  the  arch,  so  that  the  roof 
would  be  a  series  of  air  cells,  like  a  honeycomb.  No 
timber  would  be  required  for  such  barracks  beyond 
the  doors  and  windows  ;  the  cost  would  be  about  half 
the  cost  of  the  ordinary  flat-roofed  ones ;  the  annual 
repairs  would  be  trifling;  they  would  be  fire-proof  and 
ant-proof,  and  would  last  for  a  century  or  two. 

2635.  Have  you  any  suggestion  to  make  as  to  par- 
ticular localities  in  the  Himalayas  or  in  northern  India 
generally,  where  hill  stations  might  be  established  ? — 
The  particular  place  in  Kumaon  is  the  Deo-Dhoora 
range,  between  Almorah  and  Rikessur  or  Lohooghaut. 
which  I  should  think  most  desirable  for  European 
cantonments. 

2636.  In  what  neighbourhood  is  that  ? — All  along 
the  ridge. 

2637.  To  the  south  of  Almorah  ?— To  the  south- 
east ;  and  upon  that  ridge  alone  10,000  troops  might 
be  cantoned  ;  at  least  any  amount  of  European  troops 
that  were  required  for  service  in  Upper  India. 

2638.  What  facilities  for  communication  with  the 
plains  would  there  be  ? — Already  there  is  a  very 
passable  road  from  Lohooghaut  down  to  the  plains. 

2639.  (Dr.  Farr.)  Down  to  Meerut  and  Delhi  ? — 
Yes,  in  their  direction. 

2640.  (Sir  P.  Caatley.)  Do  you  know  the  Tanna- 
taugra  range  ? — I  have  not  been  on  it. 

2641.  The  difficulty  is  rather  at  the  foot  of  the 
hills  in  getting  up,  is  it  not  ? — Yes. 

2642.  (Dr.  Farr.)  There  are  no  troops  stationed 
in  Kumaon  now  ? — No  European  troops  ;  there  is  a 
small  depot  for  European  invalids  at  Banskhate,  near 
Nynee  TaU,  but  no  effective  troops  are  regularly 
stationed  there. 

2643.  (Chairman.)  With  regard  to  the  ventilation 
of  the  barracks,  do  you  think  that  that  is  a  matter 
which  is  sufficiently  attended  to,  or  do  you  think  that 
any  improvement  is  desirable  in  that  respect  ? — No  ; 
the  chief  difficulty  is  to  carry  out  the  intention  of  the 
engineering  officer  as  to  ventilation,  for  soldiers  will 
stop  the  ventilation,  and  will  obstruct  it  if  they  can, 
especially  in  the  cold  weather.  In  the  hot  weather 
they  will  not  remain  in  the  barracks,  but  sleep  in  the 
verandahs,  or  they  sleep  outside  altogether  under  the 
naked  sky  ;  that  is  during  the  hot  wind. 

2644.  As  a  general  rule  I  believe  that  overcrowding 
of  European  soldiers  has  not  been  common  ? — Not 
common  ;  but  sometimes  force  of  circumstances  will 
lead  to  it.  I  remember  when  my  regiment  came  to 
Lahore  after  the  Punjab  campaign  we  were  obliged 
to  share  the  hospital  with  another  regiment,  the 
14th  Dragoons,  though  built  to  accommodate  only 
one  regiment.  I  attribute  much  of  the  mortality  that 
ensued  to  this  overcrowding  in  hospital. 

264.5.  (Dr.  Farr.)  Lahore  is  in  a  bad  sanitary  con- 
dition altogether,  is  it  not  ? — At  that  time  it  was,  and 
they  were  obliged  to  make  cantonments  under  the  pres- 
sure of  circumstances  :  but  now  things  are  all  altered 
there.  Those  old  cantonments  arc  all  knocked  down, 
and  a  very  desirable  new  cantonment  has  been  built 
several  miles  from  Lahore  at  Meanmeer. 

2646.  Lahore  might  lie,  I  presume,  at  a  moderate 
expense,  rendered  comparatively  healthy  ? — It  might 
be,  for  the  situation  is  favourable. 

2647.  (Chairman.)  Generally  speaking  are  there  any 
suggestions  which  occur  to  you,  bearing  upon  the  sub- 
ject of  this  inquiry  that  have  not  been  included  in  the 
questions  already  put  to  you  ?• — Yes  ;  as  far  as  the 
medical  service  is  concerned  I  think  that  it  might  be 
improved  in  several  material  points. 


2648.  Will  you  be  good  enough  to  state  to  the  Com-  Dr.J.McCosk. 
mission  what  the  points  are  to  which  you  allude  ? — In  ~~ 
the  first  place  the  time  of  service  in  the  grade  of        pn  *' 
assistant-surgeon  is  something  very  dreadful.  In 

Bengal  an  officer  is  generally  13  or  14  years  an 
assistant-surgeon,  I  myself  served  16  years  and  some 
odd  months  before  I  was  promoted  to  surgeon,  but 
that  has  been  improved  of  late  years  in  Bengal ;  there 
they  now  get  their  promotion  in  about  14  years.  But 
in  Madras  and  Bombay  there  are  assistant- surgeons 
now  after  17  and  18  years'  service.  In  the  Royal 
army  assistants  are  promoted  in  7,  8,  or  9  years  after 
entering  the  service. 

2649.  What  is  the  remedy  that  you  would  propose 
for  this  state  of  things  ? — By  giving  them  promotion 
much  earlier.  When  the  great  mass  of  the  Indian 
army  was  increased,  doubled  and  trebled,  and  perhaps 
quadrupled,  few  surgeons  were  added  to  the  list ;  but 
the  great  additions  were  made  in  the  grade  of 
assistant-surgeon.  The  consequence  of  so  few  surgeons 
being  added  to  the  list  is,  that  there  are  now  officers 
of  17  and  18  years'  service  in  the  rank  of  assistant- 
surgeon. 

2650.  (Dr.  Farr.)  There  is  not  a  due  proportion 
of  surgeons  ? — No. 

2651.  And  the  rapidity  of  promotion  depends  upon 
the  relative  numbers  of  the  two  classes  ? — Yes  ;  the 
relative  numbers  of  the  higher  classes  were  not  kept 
in  pari  passu  with  the  increase  of  the  whole  body  of 
the  army. 

2652.  What  is  the  number  of  surgeons  in  India  ? 
— The  number  of  medical  officers  is  perhaps  900  in 
the  three  Presidencies. 

2653.  And  what  is  the  number  of  the  assistant- 
surgeons  ? — You  may  take  two-thirds  at  any  rate  of 
that  number. 

2654.  (Sir  R.  Martin.)  I  believe  there  are  altogether 
between  900  and  1,000  ? — 'There  may  be. 

2655.  (Dr.  Farr.)  What  is    the  number  of  the 
surgeons  ? — I  cannot  say  from  memory. 

2656.  But  relatively  you  think  that  the  proportion 
is  so  small  that  the  assistant  surgeons  are  necessarily 
many  years  before  they  obtain  the  grade  of  surgeon  ? 
— Yes  ;  In  every  other  branch  of  the  public  service 
there  has  been  a  comparative  increase  of  the  higher 
grades  of  the  service,  compared  with  the  increase  of 
the  army  generally,  but  in  the  medical  service  it  has 
been,  as  I  have  described,  increased  at  the  bottom  of 
the  list,  a  vis  a  tcrgo.  Another  great  grievance  is, 
that  when  a  surgeon  is  promoted  to  the  grade  of 
surgeon-major,  his  pay  is  not  increased,  but  remains 
as  before,  and  as  all  promotion  beyond  the  rank  of 
surgeon-major  is  by  selection,  it  may  never  rise  higher 
than  the  rate  of  surgeon. 

2657.  (Col.  Durand.)  You  mean  in  fact  that  the 
rewards  held  out  to  the  medical  profession  have  not 
been  proportionate  with  respect  to  the  service  gene- 
rally ?— Yes. 

2658.  (Sir  R.  Martin.)  The  absence  of  the  supe- 
rior grades  in  due  proportion  has  necessarily  interfered 
with  the  rewards  ? — I  believe  it  has,  and  I  believe 
that  in  no  service  in  the  world  does  an  officer  remain 
for  17  or  18  years  in  the  first  grade  in  which  he 
entered  it.  The  average  time  in  the  line  is  7  or  8 
years. 

2659.  That  being  the  subaltern  grade  ? — Yes. 

2660.  All  the  circumstances  which  you  have  men- 
tioned have  produced  chronic  discontent,  and  a  dis- 
spiriting  effect  upon  the  whole  medical  corps,  have 
they  not  ? — Yes  ;  they  have. 

2661.  (Chairman.)  There  is,  in  effect,  at  the  jjre- 
sent  time  no  great  ^eagerness  shewn  by  the  members 
of  the  medical  profession  to  enter  the  medical  service 
of  the  army  ? — No  ;  another  great  grievance  is  the 
rate  of  pension.  No  assistant  surgeon  can  obtain  a 
regular  pension  under  17  years'  service  ;  I  can  quote 
a  case  which  occurred  only  the  other  day  with  an 
assistant  surgeon  in  Madras,  and  I  could  many  more 
in  the  other  Presidencies.  He  had  served  for  about 
12  years  ;  he  was  still  an  assistant  surgeon,  and  his 
health  broke  down  ;  he  was  declared  incanable  of 
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Dr.J.McCosh.  returning  to  India,  and  he  was  obliged  to  retire,  on  a 
— ; —         pension  of  73Z.  per  annum,  or  only  four  shilling's  a 
.13  April  1861.   ^        jja(j  kg  keen  jn         r0yal  army  his  pension 

"  would  have  been  fifteen  shillings  a  day.  That  is  one 
of  the  very  great  hardships  which  men  have  to  suffer 
who  have  rendered  active  and  good  service,  and  who 
are  so  broken  down  that  they  are  obliged  to  retire 
before  they  are  entitled  to  a  regular  pension. 

2662.  You  complain  in  the  first  place  that  there  is 
not  sufficiently  rapid  promotion,  and  next  that  there 
is  an  inadequate  amount  of  retiring  pension  ? — Yes  ; 
in  general  the  rates  of  pension  are  far  below  the  rates 
of  the  Royal  army,  according  to  length  of  service. 

2663.  (Col.  Durand.)  Have  you  any  observations 
to  make  as  to  the  subordinate  branch  of  the  medical 
department,  upon  which  the  efficiency  of  the  medical 
service  so  much  depends  ? — I  think  that  upon  the 
whole  it  is  satisfactory  enough  ;  I  cannot  find  fault, 
generally  speaking,  with  them  ;  I  think  that  they 
perform  their  duty,  upon  the  whole,  very  satisfac- 
torily. I  have  known  some  men  object  to  write  the 
numerous  reports  of  the  hospital,  and  expect  a  separate 
native  writer  for  that  purpose,  but  I  thought  the 
objection  unreasonable. 

2664.  Do  you  think  that  the  organization  of  that 
department  is  sufficient  for  the  requirements  of  the 
service  ? — I  think  that  it  has  worked  well,  and  I  have 
had  a  good  deal  to  do  Avith  that  department.  I  think 
that  in  many  positions  it  works  well  enough.  I  was 
at  one  time  professor  in  the  Medical  College,  Calcutta, 
where  such  men  are  educated,  and  found  them  eager 
to  improve  themselves. 

2665.  Have  you  been  in  the  field  with  it  ? — Yes,  I 
have  a  great  deal.  I  served  through  part  of  the 
Punjab  campaign  with  the  Europeans,  and  I  had 
the  subordinate  branch  of  the  medical  department 
under  me  in  Burmah,  and  in  the  general  hospital  in 
Calcutta  ;  and,  taking  them  altogether,  I  think  that 
they  performed  their  duty  very  well. 

2666.  (Sir  R.  Martin.)  They  are  indispensable, 
are  they  not  ? — Yes,  they  are. 

2667.  (Chairman.)  Do  you  think  that  a  medical 
officer  has  sufficient  means  in  his  hands  to  make  sure 
that  his  recommendation  will  be  attended  to  on  sani- 
tary matters  ;  for  instance,  if  he  sees  any  nuisance 
in  the  neighbourhood  of  a  barrack,  calculated  to 
injure  the  health  of  the  men,  has  he  sufficient  power 
to  get  it  removed  ? — No  ;  and  I  will  give  the  Com- 
mission an  instance  in  point.  After  getting  posses- 
sion of  Rangoon,  the  artillery  were  quartered  on  the 
Upper  Terrace  there ;  I  was  surgeon  of  the  Bengal 
division  of  artillery,  and  the  commanding  officer 
built  an  open  public  privy  within  20  yards  of  one  of 
his  own  barracks,  in  defiance  of  all  the  remonstrances 
I  could  make. 

2668.  In  such  a  case  as  that  is  there  any  power  of 
appeal,  or  means  of  making  a  complaint  to  any  higher 
authority  ? — There  is  ;  but  it  is  a  very  tedious  pro- 
cess. Of  course  I  could  have  gone  direct  to  the 
General,  and  then  to  the  Commander-in-Chief ;  but  1 
found  it  such  a  dreary  prospect  to  wade  through  all 
those  details,  that  I  left  it  alone  ;  in  fact,  I  was 
snubbed ;  and  a  disgusting  and  unwholesome  nuisance 
was  the  consequence.  - 

2669.  How  often,  and  to  whom  are  reports  of 
the  sanitary  state  of  a  regiment  made  in  a  sta- 
tion ?  —  They  are  made  daily  to  the  command- 
ing officer;  but  that  is  mere  general  routine.  Monthly 
reports  of  sick  in  hospital,  half-yearly  returus  of 
medicines  and  instruments,  and  indents  for  fresh 
supplies  are  made  to  the  deputy  iuspector-general, 
also  a  medical  history  of  the  regiment  and  cantonment, 
its  climate  and  diseases  is  made  annually. 

2670.  (Dr.  Farr.)  And  in  that,  I  presume,  you 
can  set  forth  any  sanitary  evils  which  may  affect  the 
health  of  the  men  ? — Yes,  you  may  state  what  you 


please  ;  the  whole  routine  is  before  you.  You  are 
allowed  to  draw  up  a  medical  history  of  your  regi- 
ment. 

2671.  Is  any  action  usually  taken  upon  that  report 
being  made  ? — It  may  be,  or  it  may  not. 

2672.  Under  whose  notice  does  it  fall? — It  may 
be  sent  on  to  the  Commander-in-Chief. 

2673.  But  is  it  so  sent  on  ? — Generally,  I  believe, 
it  is  not.  The  most  important  concession  that  I  ever 
got  in  that  way  was  the  concession  of  half  a  pound  of 
vegetables  to  each  soldier  in  my  regiment ;  but  that 
had  to  go  to  the  Commander-in-Chief,  Sir  Charles 
Napier,  before  I  got  it,  and  eventually  to  the 
Governor-General. 

2674.  Would  it,  in  your  opinion,  be  an  advantage, 

if  more  frequent  sanitary  reports  were  made  ?  No  ; 

I  do  not  think  so.  Every  medical  officer  can  make  a 
special  report  when  he  deems  it  necessary. 

2675.  (Col.  Durand.)  Is  it  not  his  duty  to  make 
such  a  report  to  the  commanding  officer  ? — Yes. 

2676.  And  is  it  not  the  duty  of  the  commanding 
officer  to  bring  it  to  the  notice  of  the  brigadier,  or  to 
the  general  ? — He  may  do  it,  or  he  may  not ;  it  is  not 
always  done. 

2677.  (Dr.  Farr.)  It  now  rests,  does  it  not,  mainly 
with  the  commanding  office  r  of  the  regiment  ? — Very 
much  so. 

2678.  And  when  he  is  an  intelligent  officer,  under 
standing  sanitary  principles,  he  will  carry  out  th 
recommendations  of  the  medical  officer  ? — Yes,  and  i 
not  he  looks  upon  the  medical  officer  as  a  troublesome 
man. 

2679.  ( Col.  Durand?)  Is  there  not  a  report  made 
to  the  superintending  surgeon  ? — Yes.  A  surgeon 
may  at  any  time  make  a  special  report  to  the  deputy 
inspector-general. 

2680.  Will  not  that  draw  attention  to  the  subject 
of  the  complaint  ? — It  may.  The  surgeon  may  pass 
by  his  commanding  officer  and  go  direct  to  the  in- 
spector-general, and  make  his  wishes  known  through 
that  channel. 

2681.  Is  not  that  the  regulation  ? — That  is  one 
channel  ;  but  the  commanding  officer  is  also  another. 

2682.  (Col.  Greathed.)  Would  you  not  call  the 
refusal  to  attend  to  the  suggestion  of  the  medical 
officer  the  exception  and  not  the  rule? — Yes;  I 
should  call  it  the  exception. 

2683.  (Chairman.)  Is  there  any  other  suggestion 
which  you  wish  to  make  ? — There  is  one  only,  anJ 
that  is  with  regard  to  a  European  regiment,  althoug 
it  will  be  all  altered  now  ;  but  I  believe    a  diffi- 
culty  in  Company's  European  regiments  formerly 
was  that  the  surgeon  was  the  only  permanent  me 
dical  officer,  but  that  has  all  passed  away  now,  and 
therefore  need  not  dwell  upon  it. 

2684.  (Col.   Durand.)   But  with  regard  to  the 
main  point  affecting  the  soldier  in  India,  to  whic 
you  referred,  namely,  his   having   no  encouragin 
prospect — nothing  to  hope  for  in  the  future — hav 
you  any  positive  recommendation  or  suggestion  to 
make  in  order  to  ameliorate  his  condition  ?  —  The 
most  important  one  that  I  could  make  would  be  to 
give  him  an  object  to  live,  and  increase  his  pension. 

2685.  Is  there  no  other  suggestion  that  occurs  to 
you  ? — Another  would  be  to  occupy  the  immense 
amount  of  idle  time  which  he  has  on  his  hands,  an 
which  he  does  not  know  how  to  spend  ;  to  give  hi 
some  means  of  spending  it  profitably  and  pleasantly. 

2686.  (Sir  R.  Martin.)  You  think  that  he  shoul 
be  encouraged  to  do  for  himself  whatever  he  can  do 
without  injury  to  his  health  or  discipline  ? — I  thin 
soldiers  in  India  do  a  great  deal  too  little  for  them- 
selves, and  anything  that  would  keep  them  out  of 
idleness  and  out  of  the  grog  shops  would  be  conferring 
a  benefit  upon  them.  They  are  never  so  healthy  as 
when  undergoing  the  fatigues  of  a  long  march. 


The  witness  withdrew. 
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2687.  {Chairman.)  I  believe  you  have  paid  a  good 
deal  of  attention  to  sanitary  subjects  for  a  number  of 
years  past  ? — I  have  done  so. 

2688.  Have  you  ever  been  led  to  turn  your  atten- 
tion especially  to  the  subject  of  the  sanitary  condition 
of  European  troops  in  India  ? — Not  with  special  re- 
ference to  India,  but  to  points  which  are  of  universal 
interest,  and  which  will  be  of  interest  in  India  as 
well  as  elsewhere.  I  will  endeavour  to  give  the  Com  • 
mission  my  ideas  concerning  the  subject  about  which 
I  came  here,  namely,  disinfectants. 

2689.  You  are  prepared  to  give  evidence  upon  the 
subject  of  disinfectants  ? — Yes,  I  came  for  that  pur- 
pose, but  there  are  two  or  three  other  points  connected 
with  sanitary  matters  which  I  may  speak  of  at  the  same 
time.  I  may  say  that  I  am  not  prepared  with  any 
papers  on  the  subject ;  when  I  came  up  to  London 
I  had  no  intention  of  giving  evidence  before  this  Com- 
mission, therefore  I  can  only  give  a  rapid  sketch  of 
my  views  ;  but  I  think  I  shall  be  able  to  state  some 
things  that  will  be  of  interest  to  the  Commission, 
especially  as  my  latest  investigation  has  had  relation 
to  the  state  of  the  soil,  and  to  the  treatment  of  ma- 
larious districts,  a  point  that  will  be  interesting  with 
respect  to  the  army  in  India.  In  speaking  of  dis- 
infectants I  am  disposed  to  say  that  there  is  not  very 
much  information  upon  the  subject,  for  the  subject 
has  not  until  very  lately  been  taken  up  with  any 
enlarged  views,  but  only  for  trifling  purposes,  and  in 
very  narrow  ranges.  I  would  divide  the  class  of 
bodies  used  for  disinfection  into  two  kinds,  first,  dis- 
infectants and  next  antiseptics.  There  are  many 
bodies  which  destroy  the  putrefactive  condition  of  the 
organic  matter,  but  Avhich  do  not  prevent  putrefaction 
from  continuing — they  destroy  it  only  for  a  moment, 
or  in  other  words  they  destroy  the  products  formed 
and  leave  the  substance  to  form  more.  Antiseptics 
may  or  may  not  destroy  the  products,  but  they  pre- 
vent their  recurrence.  I  think  therefore  that  when- 
ever we  use  disinfectants  it  is  important  that  we 
should  use  antiseptic  bodies  that  will  prevent  decom- 
composition  from  going  on.  So  far  as  we  know,  all 
the  noxious  emanations  from  .organic  matter  arise 
during  the  decomposition  of  the  organic  matter. 
Whenever  the  organic  matter  begins  to  decompose, 
the  parts  of  which  it  is  composed  are  separated 
and  come  out  in  forms  which  are  hurtful  to  health, 
but  we  can  prevent  this  decomposition  going  forward. 
We  can  prevent  the  formation  of  those  gases  or  vapours 
which  are  injurious  to  health ;  we  know  for  a  fact  that 
this  can  be  done  to  an  enormous  extent,  and  in  reality 
the  mummies  from  Egypt  show  that  organic  matter  of 
the  most  dangerous  kind  can  be  preserved  for  3,000 
years  without  any  injurious  influence  to  health  :  for 
the  same  reason  we  may  conclude  that  all  organic 
matter  in  the  soil  where  malaria  exists  may  be  pre- 
served in  a  state  in  which  no  gas  whatever  can  be  given 
out,  and  the  vapours  or  air  around  it  will  be  entirely 
freed  from  injurious  substances  arising  from  this  de- 
composition. If  we  were  to  put  this  in  practice  we 
could  imitate  what  the  Egyptians  have  done  with  the 
greatest  ease,  and  there  are  many  substances  which 
might  be  used.  We  can  preserve  pieces  of  flesh  for 
any  length  of  time  in  many  disinfectants  ;  there  are 
probably  a  dozen  substances,  and  some  writers  men- 
tion many  scores,  but  at  least  there  are  several  sub- 
stances which  will  preserve  flesh  from  decomposition 
for  a  long  time.  I  myself  have  put  animals  in  disin- 
fecting materials,  and  have  preserved  them  in  a  per- 
fectly sweet  condition  for  something  like  a  year,  and 
in  the  same  way  dead  bodies  have  been  preserved 
and  exported  from  this  country  to  America,  in  cases 
where  the  friends  have  wished  to  have  them  buried 
in  America,4without  any  perceptible  change  in  their 
condition. 

There  are  some  organic  matters  which  are  to  a 
very  great  extent  decomposed  before  they  can  Ik; 
obtained  for  treatment,  for  example  feces  of  all  kinds, 
both  of  men  and  of  animals,  and  those  require  of  course 


to  be  treated  first  by  the  removal  of  the  smell,  and 
next  by  antiseptic  treatment  to  prevent  the  recurrence 
of  the  smell.  I  have  had  considerable  experience 
with  regard  to  the  sewage  of  towns,  and  as  to  pre- 
serving those  matters  in  such  a  condition  that  they 
shall  not  be  offensive  by  giving  off  emanations  into 
the  atmosphere,  and  that  they  shall  be  so  preserved  that 
their  value  as  manures  will  not  be  diminished,  and  I 
And  that  these  two  important  results  may  be  obtained 
simply  by  the  use  of  antiseptics.  They  are  becoming 
for  this  reason  very  much  used  in  farm  yards,  in 
stables,  and  cowhouses  by  farmers  generally.  It  is 
found  that  the  great  loss  which  is  caused  by  the 
decomposition  of  the  manures  is  thus  obviated.  The 
manure  can  be  preserved  for  many  months  in  a  con- 
dition as  sound  as  it  was  at  the  beginning,  and  at  the 
same  time  it  is  found  that  a  manure  so  treated  does 
not  give  out  any  offensive  smell  ;  the  animals,  there- 
fore, which  are  otherwise  continually  exposed  to  foul 
emanations,  are  preserved  in  very  much  better  health. 
I  could  give  many  instances  proving  that  animals  are 
preserved,  by  this  means,  from  disease,  but  it  would 
probably  be  tedious  to  give  them.  The  country 
generally  is  scarcely  aware  how  much  this  subject 
has  been  cultivated  in  some  parts  of  it,  and  how 
largely  farmers  and  keepers  of  horses  are  becoming 
acquainted  with  the  value  of  disinfectants  for  the 
preservation  of  manures,  and  for  the  preservation 
of  the  health  of  animals,  nor  is  it  aware,  that  whilst 
the  health  of  the  valuable  animals  is  preserved,  the 
destruction  of  the  lower  forms,  such  as  insects, 
grubs,  &c,  is  at  the  same  time  secured. 

It  was  in  pursuit  of  this  inquiry  that  Mr.  McDou- 
gall  and  I  performed  some  experiments  at  the  desire 
of  the  Board  of  Works  upon  the  treatment  of  sewage 
in  the  same  manner,,  in  order  to  prevent  decompo- 
sition in  the  sewers,  and  mainly,  perhaps,  also  to 
preserve  the  manure  matter  untouched.  We  took 
specimens  of  the  sewer  water  disinfected  and  not 
disinfected,  and  kept  it  for  various  periods  of  time, 
one,  two,  three,  and  four  days,  weeks,  and  months, 
and  we  found  invariably  that  if  enough  were  added 
of  disinfecting  matter  there  was  no  emanation  of 
gaseous  matter  from  the  sewer  water,  and  that,  in 
fact,  the  sewer  water  could  be  completely  prevented 
from  decomposition  by  the  use  of  a  very  small 
quantity  of  the  disinfectants.  It  was  proposed  by 
me,  although  it  did  not  receive  any  attention,  that 
these  disinfectants  should  be  applied  to  the  sewers 
themselves,  instead  of  allowing  the  putrid  matter  to 
flow  through  cities  in  many  of  the  streets,  and  that 
we  should  pour  the  disinfecting  materials  into  the 
sewers,  and  prevent  the  formation  of  those  gases  at 
once,  instead  of  allowing  them  first  to  form,  and  then 
endeavour  to  put  them  away  ;  the  strange  notion  of 
driving  the  vile  gases  of  sewers  into  the  air,  by 
ventilation  will  then  be  seen  still  more  clearly  to  be  a 
mistake,  and  one  mischievous  as  well  as  absurd.  I 
believe  that  the  value  of  the  proposal  will  be  found 
great  ;  but  there  were  some  difficulties  raised  as  to 
the  mode  of  application,  although  I  think  that  all  of 
these  might  be  obviated.  The  whole  of  our  streets 
are  covered  with  putrid  matter  from  cattle  going 
continually  over  them,  and  this  matter  gives  off  very 
offensive  vapours.  When  the  refuse  of  the  streets  is 
allowed  to  stand  we  find  that  much  impure  gas  arises, 
as  Dr.  Bernays  proved,  and  as  we  know  from  the 
nature  of  the  materials.  It  was  proposed  at  the  time 
that  the  streets  should  be  watered  with  disinfecting 
material,  which  would  purify  them,  whilst,  the  material 
being  carried  by  the  rain  into  the  sewers,  the  sewers 
would  be  supplied  with  it  in  every  street.  This 
being  done,  the  Thames  would  finally  receive  the 
purifying  ingredients,  and  the  whole  city  would  be 
treated  with  antiseptics,  much  to  its  benefit.  These  are 
illustrations  of  what  might  be  done  here,  although 
perhaps  not  veiy  valuable  in  India. 

The  plan  was  on  trial  for  a  very  short  time  in 
London,  and  a  very  curious  circumstance  occurred 
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Angus  Smith, 
F.R.S. 
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Dr.         at  the  time,  which  will  illustrate  the  value  of  such  a 
Angus  Smith,    m0^e  0f  procedure.    The  sewer  in  which  the  experi- 
'• R-S:       ment  was  tried  flowed  from  Tottenham  Court  road 
13  April  1861.   down  to  Charing  Cross,  and  it  was  found  that  the 

 '   disinfectant  which  had  some  smell  when  it  was  used 

in  large  quantities  created  a  smell  in  the  sewer.  The 
people  all  along  the  line  of  the  sewer  observed  some- 
thing peculiar  in  their  houses  on  those  days  in  which 
we  tried  an  excess,  and  this  was  a  remarkable  proof 
of  the  fact  which  had  been  very  often  denied,  even  by 
sanitary  reformers,  that  the  atmosphere  of  the  sewers 
of  our  cities  actually  finds  its  way  directly  into  our 
houses  in  very  many  cases  if  not  in  all.  We  have  had 
many  clear  proofs  of  it  since  that  time. 

If  this  plan  in  all  its  fulness  were  adopted,  expensive 
covered  conduits  reaching  far  beyond  the  boundaries 
of  a  town  might  be  avoided,  cheap  open  canals  being 
sufficient. 

2690.  (Sir  R.  Martin.)  Even  when  the  trapping 
•  has  been  good  ? — I  believe  that  when  the  trapping  of 

gulley  holes  is  very  good  the  foul  air  goes  more 
directly  into  the  house,  because  it  has  no  exit  into  the 
external  air. 

2691.  (Dr.  Farr.)  You  mean  the  external  trap- 
ping ? — Yes. 

2692.  But  when  the  internal  trapping  is  good,  does 
not  that  exclude  the  gases  ? — No.  I  do  not  think  it 
comes  through  the  grating,  but  it  comes  through  im- 
perfect brickwork.  I  had  an  instance  in  my  own  house 
in  Manchester.  Behind  a  bookcase  before  which  I  sit 
there  had  been  an  emanation  of  sewer  matter  for  a 
long  time,  and  1  was  determined  to  find  out  the  cause  ; 
last  week  I  had  the  skirting  board  and  the  floor  taken 
up,  and  I  found  that  the  air  came  through  the  brick- 
work, I  think  it  probable  that  the  same  method  will 
introduce  it  into  most  of  the  houses  here.  If  it  came 
through  the  grating,  it  would  be  very  easily  perceived, 
and  the  nose  could  trace  it  exactly  to  one  spot  ;  but 
it  comes  through  holes  in  the  brickwork  smaller  than 
any  animals  can  make  use  of.  In  the  cases  that  I 
have  seen,  it  has  come  through  the  brickwork. 

I  have  given  instances  of  the  value  of  disinfectants 
in  our  own  country  ;  I  suppose  that  if  disinfectants 
can  be  made  so  valuable  in  cowhouses  and  stables, 
and  farm  yards,  they  would  be  of  extreme  value  in 
camps,  and  in  all  places,  especially  where  there  are 
only  temporary  habitations.  We  find  here,  in  the  most 
advanced  state  of  civilization,  that  our  work  can 
with  difficulty  be  done,  even  when  supplied  with  the 
best  of  workmen  ;  we  find  it  very  difficult  to  have  our 
towns  and  streets  and  houses  made  pure,  because  we 
find  that  the  sewers  are  difficult  to  make,  and  it  takes  a 
long  time  to  make  them  ;  on  the  other  hand,  if  they 
are  not  made,  we  are  compelled  to  resort  to  middens, 
as  they  do  especially  in  the  north  of  England  ;  and 
In  camps,  of  course,  they  must  have  recourse  to  the 
same  method,  middens  or  cesspools.  Middens  are 
manifestly  and  prominently  pernicious;  cesspools  have 
long  ago  been  shown  to  be  the  most  dangerous  gene- 
rators of  disease  ;  both  could  be  rendered  inactive  by 
antiseptics.  I  believe  that  the  evil  arising  from  these 
was  very  much  felt  in  the  Crimea — to  an  extent  which 
it  is  revolting  to  think  of,  according  to  the  accounts 
given  by  those  who  have  treated  upon  the  subject, 
Mr.  Rawlinson,  and,  I  think,  Dr.  Sutherland,  and 
others  ;  the  use  of  disinfectants  there  might  have 
been  resorted  to  with  the  greatest  ease,  without  any 
trouble,  and  almost  without  any  expense,  whilst  they 
would  have  put  a  complete  stop  to  all  the  evils 
arising  upon  that  head.  I  make  that  assertion,  be- 
cause I  have  seen  the  operation  performed  so  very 
frequently  ;  and  to  bring  instances  forward  would  be 
merely  accumulating  facts  so  like  each  other  that  it 
would  be  tedious  to  repeat  them  and  tedious  to  listen 
to  them.  But  decomposition  of  animal  matter  is 
completely  put  a  stop  to  by  antiseptics,  and  of  course 
the  injurious  gases  or  vapours  are  not  evolved. 

Upon  this  subject  I  may  say  that  there  have  been 
only  two  or  three  experiments  which  may  be  called 
public  ones,  but  which,  I  think,  are  perhaps  the 
most  striking  that  have  been  made  in  the  country 


upon  the  subject  of  disinfection.  One  of  them  is 
being  carried  out  now  at  Carlisle  ;  I  can  scarcely  call 
it  an  experiment,  as  it  has  been  going  on  for  two 
seasons  and  is,  in  fact,  a  success.  I  suppose  that  by 
it  alone  the  sewage  question,  at  least  in  a  sanitary 
point  of  view,  is  entirely  settled.  Mr.  McDougall 
raises  the  sewage  water  of  Carlisle  about  15  feet,  and 
passes  it  over  a  meadow  of  about  100  acres  ;  but 
before  passing  it  over  the  meadow  he  mixes  it  with 
the  disinfecting  material,  and  it  is  impossible  for 
the  finest  nose  to  detect  anything  disagreeable  upon 
those  meadows.  I  have  taken  people  there  who 
considered  that  they  had  a  very  fine  sense  of  smell, 
and  they  have  not  been  able  to  detect  the  slightest 
offensive  smell  in  those  fields.  On  the  other  side  of 
the  river  there  are  fields  exactly  of  the  same  kind,  there 
is  the  same  soil,  and  the  fields  were  exactly  in  the 
same  condition  about  two  years  ago.  These  fields  are 
exceedingly  bare  from  not  being  manured  ;  but  on 
the  manured  side  of  the  river  the  grass  is  exceedingly 
rich,  and  many  crops  are  taken  off  during  the  year. 
Mr.  McDougall,  I  consider,  has  settled  this  point: 
that,  by  means  of  disinfectants,  the  sewage  of  towns 
may  be  used  as  manure,  and  it  may  also  be  used  eco- 
nomically ;  it  may  also  be  used  in  a  manner  which 
Avould  entirely  remove  any  offence  to  the  inhabitants. 
I  may  mention  that  another  very  important  thing  has 
arisen  from  these  experiments  at  Carlisle  ;  it  is  a 
curious  fact  that  no  water  whatever  from  the  city  of 
Carlisle  flows  into  the  river.  There  is  no  flow  of 
water  or  of  sewage  into  the  river  during  the  day  ; 
for  it  is  entirely  absorbed  by  the  land  ;  no  doubt  it 
ultimately  flows  in,  but  at  a  very  low  level,  and  after 
filtering  through  a  considerable  depth  of  soil.  The 
consequence  of  this  is  that  the  river  has  ceased  to 
be  affected  in  the  smallest  degree  by  the  sewage. 
The  result  has  proved  to  be  a  very  beautiful  experi- 
ment, and  very  well  worth  the  attention  of  the  whole 
nation.  The  fishermen  find  the  fishing  to  be  very 
much  improved,  as  a  necessary  consequence.  It  is 
the  only  instance  I  know  where  absolutely  not  one 
drop  of  impure  water  is  allowed  to  go  into  the  river 
from  the  sewers  of  a  large  town,  unless  we  except  the 
night,  when  the  sewage  is  nearly  pure  water  in 
Carlisle,  and  the  time  of  great  floods.  Now  if  such 
can  be  done  there,  and  with  such  a  small  expenditure 
of  money,  I  have  no  doubt  that  it  can  be  done  else- 
where. The  whole  cost  of  the  irrigation  works  at 
Carlisle  was  under  400/.,  which  is  a  mere  nothing  in 
such  a  large  place.  This,  I  fear,  will  condemn  the 
plan,  as  engineers  will  have  little  to  spend  on  the 
works. 

2693.  (Sir  P.  Cautley.)  Is  it  the  fact  that  this 
disinfecting  fluid  does  not  at  all  deteriorate  the  value 
of  the  sewage  matter  as  manure  ? — On  the  contrary. 
I  am  endeavouring  to  show  that  it  preserves  its  value 
and  prevents  decomposition. 

2694.  Then  it  is  equally  good  as  manure  after  the 
mixture  has  taken  place  with  the  disinfecting  fluid  as 
it  was  before  it  ? — Yes,  decidedly  ,so.  It  is  a  very 
curious  point,  that  upon  the  Edinburgh  meadows, 
which  have  been  irrigated  by  sewer  water  for  many 
years,  the  grass  is  rank,  and  it  has  been  said,  I 
believe,  on  good  authority,  that  the  cattle  Avhich  eat 
that  grass  are  not  in  a  healthy  condition.  Several 
other  reasons  have  been  given  for  the  want  of  health 
in  the  cattle,  but  I  believe  there  is  no  doubt  that  the 
cattle  are  not  in  a  healthy  condition ;  they  do  not 
like  the  grass  as  well  as  other  grass,  but  when  the 
smell  has  been  removed  from  the  sewage  water  the 
cattle  have  no  distaste  for  it,  on  the  contrary,  they 
like  it  exceedingly  well. 

Objections  have  been  made  to  disinfectants  alto- 
gether by  some, truly  wise  sanitary  reformers,  and 
amongst  others,  Mr.  Chadwick  has  often  told  me  that 
he  objected  to  their  use,  because  he  believed  that 
water  ought  to  be  used  to  carry  away  all  impurities, 
and  that  it  was  unwise  to  keep  impure  matter  in  any 
place,  instead  of  instantly  dispersing  it  into  the  fields. 
I  believe  he  is  quite  right  to  remove  it  by  water,  but 
I  object  even  to  that  stream  of  mixed  water  and  sewage 
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which  he  admires.  I  would  first  render  it  harmless.  It 
also  frequently  happens  that  offensive  matter  accumu- 
lates because  the  removal  cannot  take  place  at  the 
moment  when  it  is  desired.  I  believe  that  camps  and 
places  not  used  as  a  very  permanent  residence  would 
De  exactly  in  that  condition,  and  that  the  accumulating 
matter  could  not  be  removed  very  rapidly.  A  great 
portion  of  the  suffering,  and  I  may  say  mental  and 
bodily  degradation  of  our  Crimean  army  was  caused 
by  filth,  which  could  readily  ha  ve  been  made  innocent, 
whilst  waiting  for  removal  or  being  removed. 

Whilst  pursuing  these  inquiries  I  came  upon 
another  subject,  with  regard  to  which  I  am  now  pub- 
lishing a  paper  ;  it  is  upon  the  effects  of  disinfectants 
upon  malaria.  I  will  give  a  portion  as  part  of  my 
evidence. 

McCulloch  says  :  "  I  trust  to  prove  that  the  causes 
"  of  malaria  exist  under  numerous  circumstances  not 
"  at  all  suspected  in  our  country,  and  in  thousands, 
"  tens  of  thousands  of  places,  even  at  our  very 
"doors"  (p.  11,  Ed.  1827.)  Again  :"  Malaria 
"  produces  in  itself  a  far  wider  mass  of  human  misery 
"  than  any  other  cause  of  disease  ;  as,  for  the  world 
"  at  large,  it  is  also  the  cause  of  far  more  than  half 
"  the  mortality  of  mankind"  (p.  31). 

In  the  examination  of  different  districts  for  organic 
matter  in  the  air  I  have  invariably  found  that  low 
grounds  well  cultivated  have  shown  more  than  high 
grounds  or  hills,  and  more  than  the  open  sea.  I 
cannot,  therefore,  doubt  that  the  remarks  of  Dr. 
McCulloch  are  correct  as  to  the  very  general  occur- 
rence of  unwholesome  influences  caused  by  the  state 
of  the  ground.  I  am  inclined  to  go  further,  and  to  say 
that  even  in  places  where  we  cannot  find  that  health 
is  in  any  way  injured  emanations  arise. 

The  cause  of  malaria  has  been  with  great  certainty 
traced  to  the  soil.  It  is  true  that  some  places  are 
exposed  to  emanations  of  gases  from  subterranean 
reservoirs,  but  gases  such  as  can  be  prepared  by  the 
chemist,  combinations  of  inorganic  bodies,  are  not 
known  to  be  able  to  produce  the  agues  and  peculiar 
fevers  which  we  connect  with  the  true  malarious 
district.  Atmospheric  phenomena,  the  condition  of 
electricity  and  heat,  for  example,  affect  the  health, 
and  so  does  the  amount  of  water,  of  cloud  and  of 
light  ;  but  all  these  causes  seem  to  be  different  from 
that  insidious  poison  arising  from  those  organised 
bodies  found  neither  deep  in  the  earth  nor  high  in  the 
air,  but  only  near  the  surface  of  the  ground. 

If  the  soil  of  our  fields  were  not  kept  acid,  but  were 
kept  alkaline  and  warm,  there  would  arise  from  it  a 
greater  amount  of  exhalations.  "  If  the  soil  is  very 
"  alkaline  and  moist,  the  conversion  of  the  organic 
"  matter  into  ammoniacal  compounds  is  very  rapid. 
"  I  put  some  soil  not  very  rich  in  organic  matter  into 
"  this  condition  by  the  assistance  of  a  little  ammonia, 
"  so  as  to  make  it  alkaline,  and  the  consequence  was 
"  the  rapid  occurrence  of  a  very  intense  putrefactive 
"  decomposition,  not  in  any  way  differing,  as  far  as 
"  could  be  perceived,  from  that  of  ordinary  putrefac- 
"  tion  of  animal  and  vegetable  matter.  These  nauseous 
"  and  unwholesome  odours  are  therefore  possible  from 
"  the  ordinary  soil  of  our  fields  ;  but  any  occurrence 
"  such  as  this  on  a  large  scale  would  be  disastrous, 
"  and  the  ground  is  protected  from  it  by  an  almost 
"  constant  acidity,  which  sometimes  increases  so  as 
"  to  be  injurious,  forming  what  is  called  sour  land. 
"  This  very  acid  state  generally  occurs  in  wet  land, 
"  where  it  is  probable  that  alkalinity  would  be  most 
"  injurious,  but  the  soil  may  be  found  alkaline  in  a 
"  well-manured  garden,  and  where  the  ground  is  dry, 
"  without  apparent  injury." — Witness's  lieport  on 
Air  and  Water  of  Towns,  British  Association  1851, 
p.  69. 

In  this  experiment  I  produced  in  fact  artificial 
malaria.  The  conditions  were  exactly  such  as  the 
best  observers  have  in  most  cases  described,  Avith  the 
addition  of  the  alkaline  state,  which  will  probably  be 
found  to  play  a  very  important  part,  but  which  as  far 
as  I  know  has  not  been  attended  to.  Not  that  I  say 
that  it  is  impossible  to  have  malaria  without  ammonia, 


but  ammonia  is  the  wing  on  which  some  of  the  products  Df- 
of  decomposition  seem  to  delight  to  fly.    This  experi-  AngusSnuth, 
ment,  which  brings  the  usual  condition  of  warmth  and 
moisture,  shows  that  there  may  be  many  modes  by  13  April  1861. 

which  the  organic  matter  in  land  may  pass  from  the  . 

soil  besides  the  transformation  into  plants,  and  besides 
simple  oxidation.  The  decomposition  spoken  of  shows 
that  from  soil  numerous  products  may  arise.  If  we 
allow  that  putrefaction  begins  we  know  no  end  to 
the  number  of  substances  produced.  These  products 
will  be  according  to  the  nature  of  the  substances  in 
the  soil,  according  to  the  season  when  one  or  other 
substance  predominates,  and,  perhaps,  when  one  or 
other  substance  acts  as  ferment.  This  condition  of 
putrid  soil  may  be  brought  about  by  water  alone, 
acting  on  the  vegetable  matter  in  which  case  marsh 
is  formed. 

It  is  not  necessary  to  go  further  than  this  experi- 
ment in  order  to  show  that  there  may  arise  from  soil 
under  certain  conditions  substances  producing  the 
most  desolating  diseases.  I  suppose  this  artificial 
state  to  be  the  extreme,  such  as  probably  has  never 
happened  to  an  extensive  district.  All  other  con- 
ditions of  insalubrity  are  probably  stages  of  this.  It 
may  be  said  that  it  was  well  knoAvn  that  soil  retained 
organic  matter,  and  that  organic  matter  could  putrefy, 
but  this  state  of  actual  decomposition  had  never  before, 
as  far  as  I  know,  been  observed.  By  the  sense  of 
smell  Ave  have  found  reason  to  believe  that  volatile 
products  arise  ;  disease  has  also  led  to  this  indication, 
and  minute  quantities  have  even  by  careful  experiment 
been  observed  ;  but  in  the  exjieriment  I  speak  of  the 
amount  rising  Avas  gross  and  unquestionable.  But 
the  variety  of  substances  found  will  probably  prove 
to  be  extremely  great.  We  can  imagine  some  Avashed 
down  by  the  rain,  and  some  removed  by  the  plant. 
In  the  same  way  some  classes  of  malarious  diseases 
may  be  removed  by  rain,  some  caused  by  more  and 
some  by  less  moisture  and  heat,  and  others  better 
removed  by  the  agency  of  plants  and  the  processes  of 
agriculture. 

The  soil  is  an  extremely  complex  machine  ;  the 
balance  of  forces  in  it  has  not  been  studied.  The 
surface  is  acid,  the  lower  part  is  alkaline  ;  it  is  a 
filter,  with  a  power  of  retention  and  selection.  The 
floAv  of  air  and  water  is  from  the  surface  doAvmvards. 
The  surface  therefore  "becomes  first  oxidised,  and  is 
made  acid.  This  acidity  is  itself  a  prevention  of  great 
putrefaction,  and  this  oxidation  is  a  destruction  of 
those  substances  which  may  have  resulted  from  the 
rotting  masses.  When  land  is  Avell  drained  these 
processes  will  go  on  with  greater  rapidity  ;  it  is  as  if 
the  lungs  were  enlarged.  But  notwithstanding  this 
oxidation  and  prevention  of  decomposition  Ave  must 
not  forget  that  it  is  useful  to  counteract  another 
agency  of  great  importance,  that  by  which  the  plant 
rots.  This  rotting  is  accompanied  by  grubs,  insects, 
animalcules,  and  A'apours  and  gases  ;  it  closely  resem- 
bles, and  without  doubt  in  part  is  a  suppressed  putre- 
faction. The  soil  has  the  poAver  of  retaining  the 
products  to  a  great  extent,  and  until  it  has  destroyed 
them,  Avhen  they  are  not  excessive. 

If  the  passage  of  air  through  a  soil  is  not  sufficient 
the  products  of  decomposition  are  not  destroyed. 
If  the  passage  of  Avater  through  a  soil  be  not  sufficient 
the  soluble  products  are  not  removed  into  the  soil,  but 
left  and  assisted  to  putrefy. 

It  is  certainly  an  object  of  great  interest  to  be  able 
to  knoAV  by  the  examination  of  a  soil  if  it  could  or 
AArould  produce  malaria,  or  if  it  Avere  really  in  the  act 
of  producing  it.  By  the  vieAV  taken  moist  soils,  indeed 
all  containing  putrescent  organic  matter,  will  be  sub- 
ject to  malaria  Avhen  the  oxidising  influence  of  the  air 
and  the  balance  of  Arcgetable  and  chemical  life  are  dis- 
turbed. The  soils  most  productive  of  malaria  are  Ioav 
grounds,  and  moist  ones  with  abundant  vegetation. 
At  the  same  time  there  are  others  not  described  as 
such,  and  not  very  thoroughly  investigated.  If  Ave 
examine  the  surface  water  floAving  from  such  grounds 
in  this  country  we  shall  find  it  to  contain  animal  or 
animalcular  life  in  immense  Arariety,  and  Ave  shall  also 
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Dr.         find  that  if  we  allow  it  to  stand  vegetable  life  will 
Avgus  Smith,    snow  itself  in  great  abundance.    The  hilly  districts  of 
F.R.S.        Qur  Qwn  isiancl  do  not  contain  water  of  this  kind. 
13  \^iTi86i    1  was  extremely  surprised,  on  taking  my  microscope 

'JjJ__  '   to  the  north  west  of  Scotland,  to  find  that  the  ditches 

were  so  meagre  of  living  creatures.  A  green  pool 
was  scarce,  and  when  found  it  was  small,  whilst  on 
examination  it  was  vivified  by  very  few  living  forms. 
The  whole  hills  in  fact  were  either  void  of  matter 
capable  of  putrefaction,  or  they  were  so  rapidly  washed 
that  the  putrefying  matter  was  passed  at  once  into  the 
soil.  The  moisture,  too,  produces  no  corruption  ;  it 
is  water  in  rapid  motion  filled  with  air,  and  rapidly 
traversing  the  soil,  oxidising  all  the  small  portions  of 
putrid  matter  that  may  be  forming  in  the  soil,  and 
fixing  the  products  in  the  earth.  The  animal  life  is 
repressed,  i.e.  the  life  of  that  class  which  arises  from 
the  infusion  of  plants  or  animals.  But  why  should 
this  be  ?  Let  us  push  the  argument  further.  If 
grass  grows  in  such  places  there  must  be  food  of 
plants,  and  elements  for  the  production  of  infusoria,  &c. 
It  is  true  that  grass  grows,  but  not  in  great  vigour, 
and  as  the  rain  passes  very  rapidly  through  the  soil 
there  must  be  very  little  matter  kept  soluble  at  one 
time.  The  plants  must  be  fed  by  small  although  by 
very  frequent  meals.  Besides,  the  soil  is  not  deep  ; 
the  power  of  retaining  soluble  matter  is  therefore 
small  ;  the  stock  of  food  laid  up  over  the  whole  dis- 
trict, in  other  words  the  material  from  which  such 
animal  life  must  spring,  is  extremely  scanty.  Now  I 
am  not  prepared  to  say  that  all  unhealthy  districts 
actually  contain  a  large  amount  of  matter  either 
putrefying  or  forming  into  animalcular  life,  but  it 
certainly  is  the  characteristic  of  what  seems  to  me 
to  be  the  soil  most  blamed  ;  there  may  be  some,  as 
already  stated,  where  other  causes  arise.  On  all  our 
lower  lands  the  ditch  water  swarms  with  life ;  muddy 
wet  lands  present  it  in  every  drop  of  water  ;  whilst 
on  our  high  hills,  purified  by  barrenness  and  dis- 
infecting peat,  we  have  hunger  and  health.  But  I 
say  that  the  presence  of  even  the  smallest  living 
creatures  is  one  of  the  indications  of  certain  con- 
ditions, the  exact  intensity  of  which  is  not  as  yet 
known. 

If  we  can  imitate  the  production  of  malaria,  can  we 
not  also  imitate  the  mode  by  which  it  is  destroyed 
or  prevented  ?  When  the  products  of  decomposition 
are  formed  in  a  soil  they  are  removed  by  natural  pro- 
cesses. Mere  mixture  with  the  soil  will  remove  or 
render  decomposing  matter  innocent.  The  soil  will 
act  as  a  porous  body.  But  the  soil  may  be  over- 
burdened. It  may  be  shallow,  and  its  machinery 
may  be  of  small  force  ;  or  it  may  be  inefficient 
from  the  excess  of  organic  matter  over  the  amount  of 
air  passed  through  it.  The  first  act  of  disinfection  is 
the  action  of  the  soil  as  a  porous  body.  The  next 
seems  to  be  the  act  of  oxidation  by  which  the  soil  at 
the  surface  is  rendered  acid.  By  these  means 
decompositions  are  confined  within  the  soil  itself. 

We  may  view  the  atmosphere  to  be  in  a  constant 
struggle  with  the  vegetable  matter  of  the  soil. 
Substances  containing  nitrogen  are  constantly  tending 
to  give  out  ammonia,  the  ground  is  constantly  tending 
to  convert  this  into  nitric  acid,  whilst  it  converts 
other  portions  into  carbonic  and  organic  acids.  By 
manuring  we  assist  the  tendency  to  become  alkaline, 
taking  the  side  of  vegetation,  and  we  resist  the 
oxidising  tendency  of  the  air.  A  large  portion  of 
our  manuring  is  simply  the  addition  of  alkalies,  a 
struggle  against  the  acidifying  influence  of  the  air. 
No  wonder  it  requires  so  much  lime  for  the  fertilizing 
of  acid  peat  lands.  From  lands  of  this  kind  it  is 
probable  that  no  miasma  arises. 

Moisture  lying  on  rich  lands  becomes  filled  with 
animal  and  vegetable  life,  a  sure  sign  of  rapid  decom- 
position. Allow  this  moisture  to  pass  through  the 
soil  and  this  animal  life  disappears.  This  is  an  act 
of  purification  by  drainage.  It  may  not  at  all  times 
be  possible  to  obtain  the  requisite  amount  of  drain- 
age, and  there  are  even  cases  where  the  land 
produces  malaria,  without,  according  to  the  greatest 


authorities,  showing  need  of  drainage.  We  can  readily 
imagine  one  condition  which  will  produce  this  result, 
viz.  excessive  dew,  which  will  evaporate  and  carry  a 
large  amount  of  organic  matter,*  others  may  depend 
on  the  plants  and  animals  present.  The  oxidation  in 
the  soil  may  also  be  aided  by  the  artificial  open- 
ing of  its  structure,  but  this  may  not  always  be  con- 
venient, and  the  labour  demanded  may  be  too  costly- 
Are  we  not  able  to  imitate  some  of  the  other  methods 
taken  by  nature  to  prevent  infection  ? 

If  we  add  any  acid  to  the  putrid  soil  of  which  I 
spoke,  that  peculiar  mode  of  decomposition  ceases  ;  if 
we  add  any  other  disinfectants  or  antiseptics  we  put 
a  stop  to  decomposition.  If  we  add  antiseptics  to  the 
water  over  soil  containing  a  great  variety  of  animal- 
cules, and  giving  every  evidence  of  decomposition,  we 
find  these  instantly  dying  ;  the  same  of  course  results 
with  grubs,  larvae,  &c.  Animal  life  is  arrested,  and 
chemical  action  is  stayed  or  impeded  according  to  the 
amount  of  material  used  ;  but  a  very  large  amount 
must  be  taken  in  order  to  show  an  injurious  effect  on 
vegetation.  In  this  experiment  we  do  in  reality 
prevent  malaria  ;  we  arrest  the  decomposition  of  sub- 
stances in  the  soil.  We  cannot  call  this  a  theory  or  a 
speculation  ;  it  may  be  considered  simply  as  a  fact. 
The  use  of  antiseptics  will  arrest  all  animal  and 
vegetable  decomposition,  and  where  there  is  neither  of 
these  malaria  will  not  arise.  The  chemical  action 
which  goes  on  in  a  vessel  containing  a  few  cubic  inches 
will  not  differ  if  extended  over  a  surface  of  miles. 
I  look  on  the  results,  therefore,  as  certain,  viz.  that 
by  the  use  of  disinfectants  malaria  will  be  destroyed. 

The  idea  of  the  disinfection  of  whole  districts  rose 
out  of  a  proposal  made  long  ago  to  disinfect  whole  cities 
by  beginning  at  the  root  of  the  evil,  the  sewers.  Thac 
was  intended  for  this  country,  the  land  of  great  cities. 
This  plan  for  the  disinfection  of  districts  is  intended 
chiefly  to  apply  to  other  countries.  I  may,  however, 
be  allowed  to  give  one  illustration  from  this  country. 
Mr.  McDougall  has  used  sewerage  over  one  hundred 
acres  of  land  ;  sheep  and  cattle  have  fed  without  any 
case  of  disease.  The  growth  of  vegetation  was  great  ; 
the  moisture  was  constant;  there  was  also  the  constant 
presence  of  decomposed  matter,  but  there  was  no  dis- 
ease. There  was,  on  the  contrary,  a  large  production 
of  healthy  vegetable  and  animal  life.  This  experi- 
ment suggests  many  questions,  but  I  do  not  intend  to 
enter  on  any  except  so  far  as  to  show  it  as  a  proof  that 
putrefactive  decomposition  may  be  arrested  without 
any  fear  of  destroying  the  life  of  plants,  and  that  rich 
water  meadows  may  be  used  for  feeding  cattle  without 
fear  of  rot  even  if  treated  with  sewerage.  The  disin- 
fectant used  was  crude  carbolic  acid,  with  lime  water; 
the  preparation  Avas  that  patented  by  Mr.  McDougall 
in  1859.  The  arrest  of  decomposition  was  thus  caused 
by  a  process  which  at  the  same  time  diminished 
the  acidity.  I  think  the  amount  required  will  be 
small  enough  to  render  the  process  possible  over 
large  districts.  At  the  same  time  also  I  expect  that 
the  idea  will  lead  to  other  and  perhaps  even  to 
cheaper  modes  of  producing  a  like  result.  As  it  is  to 
be  hoped  that  an  opportunity  of  using  it  will  occur, 
it  is  well  not  to  attempt  to  speak  of  details. 

I  may  add  also  at  the  same  time  that  the  extinction 
of  insects  obnoxious  to  a  country, — -gnats,  mosquitoes 
and  those  dreadful  enemies  of  cattle  the  zimb  and  the 
tsetse, — will  probably  follow  the  destruction  of  the 
obnoxious  decompositions  in  the  soil.  Nor  do  I 
suppose  that  one  disinfectant  will  alone  do  the  work, 
although  the  one  I  have  mentioned  is,  as  far  as  I  know, 
the  most  powerful,  and  can  be  made  in  all  countries 
and  climates  where  coal  lies  or  where  trees  grow. 

I  wish  now  chiefly  to  show  that  decomposi- 
tion to  a  most  pernicious  extent  is  possible  in 
soils,  that  it  is  not  a  mere  opinion,  but  a  fact  readily 
demonstrated.  Next  to  show  that  decomposition 
may  be  arrested  artificially  to  the  preservation  of 
health  without  the  destruction   of  vegetation,  and 


*  Dr.  Smith  has  since  been  informed  by  an  Italian  friend  that 
this  opinion  is  prevalent  amongst  the  scientific  men  of  his  country. 
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that  in  these  facts  we  have  not  only  a  surer  basis  in 
our  reasonings  on  the  origin  of  malaria,  but  an  almost 
certain  process  for  its  ultimate  and  total  destruction. 

2695.  (Dr.  Farr.)  In  what  form  did  you  apply 
the  ammonia  ?  —  I  merely    used   liquid  ammonia. 
This  experiment  shows  that  in  a  soil  which  is  rich 
with    ammoniacal    compounds,  and  which  is  kept 
warm,  decomposition  goes  on,  which  is  productive 
of  sulphuretted  hydrogen  and  other  noxious  gases  and 
vapours,  and  those  vapours  themselves  constitute  the 
malaria.    I  believe  that  this  is  the  first  time  that  any 
such  experiments  have  been  tried,  and  the  first  time 
that  any  laboratory  proof  has  been  given  that  malaria 
is  caused  by  emanations  of  that  kind.    Since  that  time 
I  have  been  able  to  do  it  in  a  more  simple  way.  It 
has  been  supposed  in  all  ages  that  malaria  is  caused 
by  a  wet  state  of  the  soil,  and  there  are  many  his- 
torical proofs  of  this.    I  put  a  quantity  of  soil  into 
a  glass  vessel,  and  added  water  to  it ;  it  was  a  soil 
containing  very  little  organic  matter,  that  is  to  say, 
there  was  only  a  very  thin  covering  of  loam,  and  a 
little  grass  upon  it,  the  rest  was  sand  ;  nevertheless, 
in  a  few  Aveeks  the  putrefaction  was  very  decided, 
from  the  fact  that  the  conditions  were  so  altered  that 
no  vegetation  could  grow,  on  account  of  the  amount 
of  water,  and  also  the  facilities  for  decomposition  from 
the  water  being  present,  and  the  temperature  being 
warm.   This  is  another  proof  that  the  mere  existence 
of  stagnant  water  in  the  soil  is  productive  of  gaseous 
emanations,  which  are  unwholesome,  and  it  is  in  fact 
a  proof  that  our  theory  concerning  the  evil  nature  of 
marshes  is  a  correct  theory.    Upon  examining  these 
soils  with  a  microscope,  I  always  found  that  there 
were  a  great  many  infusoria  in  them,  and  not  only 
infusoria,  but  also  many  larvee  of  insects,  and  these 
even  existed  in  soils  which  were  by  no  means  bad, 
that  is  to  say,  by  no    means  filled  largely  with 
organic  matter,  in  fact,  very  good  grass  land  ;  but  if 
a  disinfecting  material  were  poured  upon  them,  these 
larvaj  died,  and  the  infusoria  ceased,  or  at  least  di- 
minished to  such  an  extent  that  I  could  only  see  very 
minute  ones  moving,  I  scarcely  know  what,  but  per- 
haps they  might  be  termed  monads.    The  disinfecting 
material  was  used  only  in  such  quantities  as  could  not 
have  interfered  with  the  vegetation,  which  was  grow- 
ing very  luxuriantly.  I  draw  from  this  the  conclusion 
that  by  the  use  of  disinfecting  materials  you  may  not 
only  prevent  gaseous  emanations  from  the  soil,  which 
are  injurious  to  health,  but  you  may  also  prevent  an 
increase  of  insects  and  of  animalcular  life,  which  we 
know,  to  a  certain  extent,  affect  vegetation.    It  has 
often  been  said  that  the  existence  of  infusoria  in 
large  quantities  was  absolutely  necessary  as  a  pro- 
vision of  nature  for  the  destruction  of  impure  matter. 
I  have  no  doubt  it  is  quite  true,  and  I  am  willing  to 
allow  that  it  is  a  provision  of  nature  for  that  purpose, 
but  their  existence  always  shows  the  presence  of  a 
large  amount  of  organic  matter,   and  this  organic 
matter  may  be  used  by  plants,  and  removed  by  them. 
I  think,  although  I  cannot  prove  it  quite  at  present, 
that  by  the  use  of  the  microscope  we  shall  be  able 
to  ascertain  when  the  soil  has  a  sufficient  amount  of 
organic  matter  in  it  to  produce  unpleasant  and  un- 
wholesome emanations.    When  soil  is  rich  and  moist 
there  is  a  very  large  amount  of  animalcular  life  ;  but 
these  minute  creatures  disappear  with  a  very  putrid 
state  of  the  soil.    Now  I  have  shown  by  experiments 
that  this  animalcular  life  is  not  at  all  necessary  for 
vegetation,  and  that  these  animalcules  and  this  ani- 
malcular state  of  the  soil  are  by  no  means  in  pro- 
portion to  the  wants  of  vegetable  life,  but  that  the 
vegetation  can  flourish,  and  the  atmosphere  can  de- 
compose as  much  as  is  wanted  for  vegetation  appa- 
rently without  the  assistance  of  these  animalcules. 
Whilst,  then,  we  can  completely  destroy  these  emana- 
tions, and  cause  this  great  advantage  to  health,  we 
have  no  fear  of  injuring  the  quality  of  the  soil  as 
the  grower  of  fruits,  but,  on  the  contrary,  I  believe 
we  may  expect  to  improve  it.    These  conclusions  are 
new  I  believe,  but  they  are  obtained  by  an  unbroken 
chain  of  reasoning,  and  by  experiments  which  seem 


to  me  conclusive,  so  much  so  that  I  think  we  may 
fairly  make  use  of  them  in  malarious  districts,  both  in 
this  country  and  in  others.    In  speaking  upon  the 
subject  with  persons  who  are  deeply  interested  in 
these  matters,  I  was  asked  by  one  of  them,  "  What 
"  would  you  do  in  India,  where  there  are  1,000  miles 
"  by  2,000  miles  of  land  more  or  less  aguish  and  more 
"  or  less  affected  by  malaria;  could  you  put  the 
"  disinfectants  over  so  large  an  amount  of  land,  and 
"  how  often  must  you  put  the  disinfectants  upon 
"  it  ?"    Of  course  I  cannot  answer  that  question 
completely,  but  one  portion  of  it  I  might  answer  in 
this  way.    If  it  were  desirable  that  we  should  dis- 
infect such  large  districts,  it  would  not  be  a  more 
difficult  matter  than  sowing  corn  over  them ;  we  sow 
corn  over  1,000  miles  by  2,000  miles,  and  it  is 
not  only  no  difficulty,  but  it  is  a  pleasure.    It  is  quite 
possible,  therefore,  that  disinfectants  may  be  thrown 
over  an  aguish  district  in  the  same  way,  and  the 
material  of  the  disinfectants  is   certainly  not  so 
valuable  as  the  corn  is.    I  believe  it  is  absolutely 
certain  that  the  soil,  in  small  aguish  districts,  upon 
which  people  are  living  for  a  short  time,  may  be  dis- 
infected with  extreme  rapidity,  instantly,  in  fact,  for 
the  use  of  the  persons  at  the  moment.   We  know  that 
in  Italy  persons  are  more  affected  by  a  malarious  soil 
if  they  dig  it  up  ;  that  is  to  say,  the  effect  is  percep- 
tible from  small  portions  of  the  soil,  such  as  they 
can  lift  up  with  the  spade  ;  the  focus  of  infection  is 
often  so  confined  that  a  man  could  disinfect  his  own 
ground  by  the  simplest  means  in  a  few  minutes, 
and  so  be  enabled  to  till  his  land  with  ease.  Every 
farmer  could  do  it  on  his  own  ground  in  the  same 
way,  and  if  every  farmer  did  it,  to  a  large  extent, 
every  district  would  soon  become  greatly  purified.  I 
was  asked,  however,  how  often  this  was  to  be  done, 
and  how  long  it  Avould  last  ?    I  cannot  answer  that 
question,  but  in  confirmation  of  what  I  have  stated 
I  may  mention  that  I  had  a  disinfected  soil  very  full 
of  manure ;  it  was  the  soil  at  Carlisle  which  was 
treated  with  the  disinfecting  material.    I  found  that 
the  disinfectant  had  lasted  three  months.    I  believe 
that  no  soil  will  be  found  so  full  of  matter  likely  to 
decompose  as  was  this  soil  upon  which  I  tried  it.  I 
have,  by  means  of  a  friend,  submitted  these  matters 
to  prominent  persons  in  Italy  who  have  been  much 
struck  with  these  views,  and  have  desired  that  I 
should  send  all  information.    I  hope  to  have  it  tried 
in  that  eountry,  where  there  is  so  much  of  the  land 
affected  by  malaria,  both  natural  and  artificial,  for  the 
rice  grounds  produce  artificial  malaria,  exactly  like 
that  produced  by  my  experiments  in  the  laboratory. 
The  water  is  allowed  to  stand  on  them  until  the  sub- 
stances are  ready  to  decompose,  and  when  the  rice 
is  taken  out,  and  the  land  is  warmed,  the  conditions 
are  still  worse,  and  putrefaction  is  still  more  assisted. 

2696.  (Sir  R.  Martin.)  Have  you  tried  any  experi- 
ments in  the  fen  districts  of  England  ? — No. 

2697.  How  did  you  discover  that  the  emanations 
from  the  soil,  of  which  you  have  spoken,  were,  in 
reality,  of  a  malarious  nature  ? — They  contained  sul- 
phuretted hydrogen  and  organic  substances. 

2698.  Did  you  judge  from  any  effect  that  they  had 
upon  health  ? — No  ;  but  I  know  sulphuretted  hydro- 
gen in  a  moment  both  by  the  use  of  lead  paper  and 
by  the  nose. 

2699.  Were  the  emanations  in  question  productive 
of  any  form  of  fever  ? — They  would  unquestionably 
be,  but  of  course  I  have  not  produced  fever  by  the 
experiment  ;  they  are  apparently  such  vapours  as 
have  been  found  by  many  inquirers  to  be  productive 
of  fever  and  disease. 

2700.  The  supposition  with  regard  to  the  malarious 
effect  of  the  sulphuretted  hydrogen  on  the  west  coast 
of  Africa  has  not  been  verified  ? — No,  I  believe  that 
arose  from  mistake.  I  do  not  mean  to  say  that  malaria 
is  sulphuretted  hydrogen,  for,  on  the  contrary,  I  do  not 
believe  that  malaria  is  a  chemical  gas  at  all,  but  much 
rather  a  vapour  or  a  substance  carried  up  by  gases, 
and  readily  brought  down  to  a  solid  or  liquid  state. 
I  ] trefer,  therefore,  to  use  the  word  vapour  ;  but  we 
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Dr.         have  generally  found  that  sulphuretted  hydrogen  is 
Angus  Smith,    a  concomitant  of  putrefactive  gases,  and  wherever  we 
F.R.S.        gn(q  n  -m  }arge  quantities  arising  from  organic  matter, 
L3  A"riTi86i    we  ma^  ^e  cei'tam  that  there  are  vapours  containing 

^   '   organic  matter  in  connection  with  it.    In  the  case  to 

which  I  have  referred  I  was  quite  certain,  both  from 
the  peculiar  smell  and  from  the  peculiar  fungi  ;  the 
mass  had  the  appearance  which  occurs  in  the  putre- 
faction of  flesh,  which  it  very  much  resembled. 

2701.  You  are  aware  that  there  are  two  descrip- 
tions of  emanations,  judging  by  their  influence  upon 
health  ;  one  which  produces  periodical  fevers,  and  the 
other  which  produces  what  physicians  call  continued 
fevers  of  the  typhus  character  ;  have  you  made  any 
experiments  in  order  to  distinguish  them  ? — No,  I 
have  never  been  able  to  distinguish  those  two  ;  on  the 
contrary,  I  do  not  know  that  I  have  been  able  to 
prove  the  existence  of  any  matter  capable  of  pro- 
ducing fever  more  than  in  this  way  :  I  found  some 
time  ago  a  method  of  proving  that  there  was  organic 
matter  in  the  air.  This  was  done  by  means  of  per- 
manganate of  potash.  .  I  found  that  by  taking  very 
weak  solutions  of  permanganate  of  potash,  and  allow- 
ing the  air  to  act  upon  it,  that  the  permanganate  was 
deoxidized  by  the  organic  matter.  I  went  over 
various  parts  of  the  country,  trying  experiments  upon 
the  subject,  and  I  found  that  Manchester  contained  a 
large  amount  of  oxidisable  matter,  whilst  pig-sties  and 
such  places  contained  a  great  deal  more.  I  can  give 
the  relative  numbers  in  some  places.  In  a  pig-sty  100 
cubic  inches  of  the  air  decomposed  98  grains  of  a 
normal  solution  ;  in  Manchester  the  same  amount  of 
air  took  about  54  grains  ;  and  then  upon  common 
agricultural  land,  in  low  grounds,  it  took  about  14 
grains.  I  found  it  to  be  nearly  the  same  in  various 
parts  of  Germany  and  Switzerland.  In  the  low  plains 
about  Milan  it  took  above  18,  in  some  dry  fields  6, 
and  about  8,000  feet  up  the  Alps  it  took  about  2^ 
grains  ;  in  the  middle  of  the  German  ocean,  on  a  calm 
day,  it  was  about  3^. 

2702.  The  permanganate  of  potash,  of  which  you 
speak,  is  the  principal  ingredient  in  Condy's  liquid,  is 
it  not  ? — It  is. 

2703.  (Dr.  Farr.)  You  are  an  analytical  chemist, 
and  live  at  Manchester,  where  you  have  been  engaged 
for  some  time  in  sanitary  inquiries  of  various  kinds  ? — . 
Yes,  I  am  a  chemist,  analytical  and  professional. 

2704.  Your  attention,  I  believe,  has  been  particu- 
larly directed  to  disinfectants,  and  you  have  spoken  of 
a  dozen  that  you  thought  might  be  used  ? — That  have 
been  used. 

2705.  Is  there  any  one  in  particular  that  you  think 
is  preferable  to  the  others  ? — Yes,  the  one  that  I  have 
been  obliged  to  use  is  carbolic  acid. 

2706.  Which  is  applied  in  what  way  and  under 
what  name  in  commerce  ? — At  present  it  is  known  as 
McDougalPs  Disinfecting  Powder  and  McDougall's 
Disinfecting  Liquid. 

2707.  You  were  the  discoverer  of  this  powder  and 
liquid  Avere  you  not  ? — The  true  discovery  of  the  car- 
bolic acid  or  creosote  belongs  to  Baron  Iieichenbach, 
Avho  obtained  it  from  wood,  Runge  obtained,  I  sup- 
pose the  same,  from  coal.  It  was  sometimes  used  for 
smoking  hams,  but  had  no  wide  application.  I  have 
even  shewn  that  the  same  substance  was  used  for 
toothache  as  early  as  the  time  of  Pliny.  The  exten- 
sion of  the  idea  to  sewage,  with  the  whole  method  of 
application,  is  the  result  of  the  work  of  many  years 
performed  by  Mr.  McDougall  and  myself.  I  left  the 
practical  part  entirely  in  his  hands,  and  am  desirous 
of  continuing  the  inquiries  relating  to  the  purification 
of  towns,  and,  my  favourite  subject  for  the  time,  the 
destruction  of  malaria. 

2708.  Are  you  commercially  connected  with  these 
inventions  ? — No,  I  have  no  connection  ;  I  receive 
nothing  from  the  sale  of  the  powder. 

2709.  But,  however,  you  were  instrumental  in  mak- 
ing it  known  as  a  disinfectant  ? — I  was ;  I  spent  a 
great  deal  of  time  upon  it,  and  I  believe  the  first 
idea  was  also  mine,  although  Mr.  McDougall  has 
done  so  much  to  develope  it  that  I  left  it  at  last 


entirely  in  his  hands.  His  interest  in  it  is  scientific 
as  well  as  commercial. 

2710.  The  disinfection  of  sewage  is  now  in  full 
operation  in  Carlisle,  and  has  been,  I  believe,  for 
some  time  ? — Yes. 

2711.  Do  you  know  whether  the  sanitary  state  of 
Carlisle  has  at  all  improved  ? — I  do  not  know. 

2712.  You  have  not  seen  it,  have  you,  applied 
very  extensively  to  the  soil  in  any  part  of  the  country 
except  Carlisle  ? — It  has  been  applied  on  100  acres 
at  Carlisle,  and  they  have  resumed  it  at  Croydon. 
They  used  it  last  summer  at  Croydon  ;  they  had 
attempted  to  do  without  it,  but  they  have  been  obliged 
to  resume  it  again  this  spring. 

2713.  Is  its  use  expensive?  Suppose,  for  example, 
that  it  were  applied  to  a  certain  area  round  a  barrack 
in  India,  occupied  by  British  troops,  would  that  in- 
volve great  expense  ? — A  very  trifling  expense. 

2714.  Supposing  that  you  were  to  disiufect  an 
acre  of  land,  what  do  you  suppose  would  be  the 
expense  ? — For  the  fluid  of  100  acres  it  would  be  5s. 
a  day  when  the  soil  is  drenched  with  sewage  matter 
daily,  and  requires  much  disinfecting ;  the  chief 
trouble  is  in  putting  it  on. 

2715.  The  labour  to  be  employed  in  applying  it  is 
the  great  element  of  expense  ? — Yes  ;  the  material  is 
exceedingly  cheap. 

2716.  How  much  would  the  material  cost  that  would 
be  sufficient  to  disinfect  an  acre  ? — I  do  not  think  it 
would  be  more  than  a  few  pence  for  ordinary  land. 

2717.  What  is  the  retail  price  of  it  per  gallon  ? — I 
think  it  is  sold  at  a  l^d.  a  gallon.  It  used  to  be  sold 
at  this,  but  it  was  very  crude  ;  and  Mr.  McDougall 
prefers  purifying  it,  redistilling  and  operating  on  it 
with  nitric  acid,  thinking  it  cheaper  to  do  this  even 
if  he  raises  the  price  to  8c?.  a  gallon.  I  think  he  is 
right.  By  this  course  he  obtains  more  strength  in 
less  space.  The  crude  carbolic  acid,  from  which  it  is 
made  is  sold  at  \\d.  per  gallon  ;  it  is  then  operated 
upon  with  nitric  acid,  which  takes  away  a  good  deal 
of  the  unpleasant  odour,  and  gives  it  more  the  smell 
of  the  pure  acid  and  nitrobenzin.  It  would  not  cost 
more  than  2d.  per  gallon,  if  crude  ;  but  let  it  be 
called  8d.  (and  this  might  be  transferred  to  India,) 
then  this  gallon  is  mixed  with  lime  water  in  the 
proportion  of  1  to  1,000  gallons  of  lime  water  ;  or 
rather  one  gallon  of  this  liquid  is  mixed  with  from 
100  to  1,000  gallons  of  water,  with  a  little  lime, 
so  that  1,000  gallons  Avould  cost  something  very 
trifling. 

2718.  You  would  propose  to  send  the  carbolic  acid 
to  India,  one  gallon  of  that  making  1,000  gallons  of 
the  fluid,  which  might  be  applied  to  the  soil  ? — Yes  ; 
that  is  the  present  method,  but  I  should  mention  that 
this  is  carbolic  acid  obtained  from  coals.  If  it  were 
used  in  any  large  quantity  in  India  then  the  best  way, 
I  think,  would  be  to  make  it  there.  This  disinfectant 
is  found  in  all  parts  of  the  world,  wherever  coal  is  to 
be  found,  or  wherever  trees  grow,  for  it  can  be  made 
from  wood  as  Avell  as  from  coal  ;  and  Avhen  prepared 
from  wood  it  is  much  purer,  and  no  doubt  quite  as 
efficient,  if  not  more  so.  It  could  be  prepared  in 
India  as  well  as  here,  wherever  there  Avere  large 
forests  to  be  found.  Mr.  McDougall  and  I  have 
never  tried  extensively  that  made  from  Avood,  but 
my  first  experiments  were  made  with  it. 

2719.  Supposing  that  a  gallon  of  pure  acid  were 
used  in  India  Iioav  much  of  the  land  Avould  it  disin- 
fect ? — I  should  be  sorry  to  give  an  opinion  upon  that, 
because  it  depends  upon  the  amount  of  the  organic 
matter  in  the  soil,  and  there  Avould  probably  be  a 
great  deal  of  it  in  India. 

2720.  But  taking  the  utmost  amount  that'you  can 
imagine,  what  Avould  be  the  amount  of  fluid  that 
Avould  be  required  ? — If  you  used  one  gallon  per 
acre  it  would  be  a  large  amount  I  think.  Such  a 
large  quantity  is  not  used  at  Carlisle. 

2721.  How  often  do  you  think  it  ought  to  be  ap- 
plied ? — That  is  a  question  that  I  cannot  answer  ex- 
cept to  this  extent,  that  if  there  are  no  rains  falling 
upon  the  land,  I  think  one  application  will  last  until 
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the  rain  begins  ;  it  is  very  probable  that  whenever 
the  fall  of  rain  is  over  another  application  must  be 
made. 

2722.  And  another  application  of  it  you  think  would 
then  be  quite  necessary  ? — Yes,  I  think  it  probable,  and 
then,  although  it  is  a  mere  theory,  I  think  it  is  very 
probable  that  if  it  were  done  for  a  few  years  ■  the  soil 
would  get  into  a  more  wholesome  condition,  and 
vegetative  decomposition  would  go  on  instead  of 
putrefactive  decomposition. 

2723.  You  would  apply  it  to  all  the  middens  in  India 
I  presume  ? — Yes,  and  for  that  purpose  there  is  no 
doubt  that  the  cure  would  be  instantaneous. 

2724.  What  advantage  has  this  carbolic  acid  over 
Condy's  fluid  ?— Condy's  fluid  is  very  different  _  from 
the  carbolic  acid,  and  for  this  reason  that  it  oxidizes 
substance  with  which  it  comes  in  contact.  It  destroys 
the  smell  perhaps  more  rapidly  than  any,  and  for  a 
private  house  is  extremely  elegant  as  well  as  effective, 
but  it  has  no  antiseptic  property,  and  the  makers  do 
not  even  pretend  that  it  has  ;  the  instant  that  it  is 
thrown  down,  that  instant  the  putrefaction  is  over, 
but  in  the  same  instant  the  fluid  is  decomposed  and 
made  inert.  There  is  another  objection  to  it,  it  cannot 
be  used  for  the  preservation  of  manure  ;  it  burns  it 
or  oxidizes  it  instead  of  preserving  it.  I  may  add  also, 
that  it  destroys  the  healthy  matter  as  much  as  it 
destroys  the  putrefactive  matter.  If  you  put  it  upon 
your  skin  of  the  healthiest  kind  it  is  destroyed 
instantly,  you  cannot  even  filter  it  through  a  piece 
of  blotting  paper  without  having  it  destroyed, 
carbolic  acid,  however,  has  no  striking  effect 
pure  substances ;  it  merely  preserves  them 
decay. 

2725.  What  is  the  effect  of -Condy's  fluid  upon 
metals  ? — It  oxidizes  metals. 

2726.  Then  the  putrefaction  is  a  process,  and  the 
acid  you  think  arrests  that  process  ? — Yes,  in  writing 
articles  upon  these  matters  I  have  called  them  colytic 
agents,  in  opposition  to  others,  decomposing  •  agents. 
We  have  decomposing  agents  in  chemistry,  and  here 
Ave  have  colytic  or  restraining  agents  ;  there  are 
many  others  in  the  world,  and  this  is  one,  that  is,  a 
restrainer  of  putrefaction,  arresting  the  process  of 
putrefaction,  and  retaining  the  substance  in  a  qui- 
escent instead  of  an  active  state. 

2727.  Are  there  any  other  substances  besides  that 
employed  by  Mr.  McDougall  which  would  have  a  like 
effect  ?■ — Several.  There  are  many  acids,  for  ex- 
ample there  is  pyroligneous  acid,  and  all  the  essential 
oils  ;  there  is  turpentine,  and  many  other  substances 
of  that  kind,  also  camphor,  and  in  fact  the  number  is 
large,  but  those  are  all  expensive. 

2728.  This  is  the  most  economical  substance  that 
can  be  used  ? — I  think  so. 

2729.  Will  you  state  what  it  is  made  from  ?— It  is 
made  from  coal  tar. 

2730.  Is  it  to  be  obtained  in  the  manufacture  of 
gas  ? — Yes,  very  largely,  in  fact  they  scarcely  know 
what  to  do  with  it.  I  was  told  of  a  person  who  had 
something  like  4,000  gallons  of  it,  that  he  would  be 
very  glad  to  part  with  it  for  a  penny  a  gallon. 

2731.  Why  was  McDougall's  fluid  discontinued 
in  London  ? — I  suppose  it  was  done  for  two  reasons, 
one  being  because  the  season  last  year  was  so  cold 
that  there  was  no  putrefaction  in  the  Thames.  The 
other  being  that  truth  does  not  prevail  without  a  strug- 
gle, and  a  struggle  of  the  kind  needed  is  expensive  ; 
besides,  most  people  suppose  that  it  is  made  solely 
from  the  love  of  money.  The  subject  is  new  and  the 
best  chemists  come  to  it  quite  unprepared,  and  put 
their  two  or  three  experiments  against  our  years  of 
labour. 

2732.  Did  he  not  offer  to  disinfect  the  Thames  for 
a  certain  sum  of  money  ? — I  do  not  know  that  he 
made  that  offer,  but  he  gave  reasons  for  his  belief 
that  it  could  be  done  for  a  certain  sum. 

2733.  Can  you  state  what  that  sum  was  ? — I  think 
it  was  at  first  about  15,000/.  a  year  if  continued 
during  the  whole  year  :  but  that  would  have  disin- 


fected not  only  the  Thames,  but  the  whole  of  the  me- 
tropolis, all  the  sewers  and  the  streets  and  the  Thames 
besides. 

2734.  Do  you  think  that  that  was  a  reasonable 
sum  to  name  as  the  probable  expense  ? — There  might 
have  been  perhaps  a  few  thousands  to  be  added  to 
that,  making  the  sum  possibly  20,000/.  if  it  were 
used  for  the  whole  year  ;  but  as  it  would  require  to 
be  used  for  only  a  part  of  the  year,  the  first  sum  is 
probably  too  large,  or  at  least  abundant. 

2735.  Was  it  McDougall's  powder  that  was  em- 
ployed in  the  Crimea  ? — No  ;  we  were  very  anxious 
that  it  should  be  employed  there,  and  Mr.  McDougall 
and  I  sent  a  few  tons  of  it  to  the  War  Office  for  the 
purpose  of  having  it  employed  there.  I  am  told  some 
or  all  was  sent  to  Balaklava,  but  it  was  not  allowed 
to  be  used,  as  there  were  no  orders.  It  was  returned 
and  sold  as  old  stores. 

2736.  (Dr.  Sutherland.)  Only  a  few  bags  of  char- 
coal were  used  for  disinfecting  purposes  in  the 
Crimea  ? — I  refer  to  the  Crimea  merely  on  account 
of  the  condition  of  the  environs  of  the  tents  of  the 
men  being  very  filthy,  but  I  may  mention  that  the 
powder  was  used  on  board  ship  in  the  transport  of 
horses  to  the  Crimea,  and  there  are  many  letters  from 
various  captains  of  vessels  who  transported  the  horses 
to  the  Crimea  showing  that  they  had  never  before 
been  able  to  convey  horses  in  such  a  healthy  state. 

2737.  With  regard  to  the  subject  before  this  Com- 
mission, namely,  the  stations  in  India,  where  you  may 
have  malaria  arising  from  large  tracts  of  country  af- 
fecting a  station^  altogether  ajmrt  from  any  malaria 
arising  from  the  station  itself,  how  Avould  you  pro- 
pose to  deal  with  such  a  case  as  that,  suppose  there 
were  100  square  miles  of  land  giving  off  malaria,  and 
so  affecting  the  health  of  the  station  ? — I  shall  not 
pretend  to  deal  with  such  an  extent  at  once,  I  am  not 
prepared  to  bring  nostrums  which  will  cure  whole  dis- 
tricts by  one  touch  of  the  hand  at  a  particular  spot, 
I  am  only  laying  down  principles  which  I  think  may 
be  applied  very  extensively,  although  not  in  that  ex- 
tensive manner  all  at  once. 

However,  in  a  matter  of  this  kind,  so  entirely  novel 
as  the  absolute  destruction  of  malaria,  I  must 
distinctly  say  that  my  calculations  of  amount  to  be 
used  must  be  very  uncertain,  and  my  expressions 
may  even  be  contradictory.  I  will  state  in  as  few 
words  as  possible  the  exact  position  I  can  take  in  my 
own  belief.  I  have  given  reasons  for  believing  that 
the  decompositions  producing  malaria  are  of  the  kind 
so  long  suspected  if  not  proved.  I  have  shown  that 
these  decompositions  can  be  put  a  stop  to  by  the  use 
of  disinfectants.  I  have  pointed  out  a  simple,  effi- 
cacious, and  cheap  one.  I  have  shown  a  method  of 
applying  it  easily  to  such  spaces  as  100  acres  of  land 
or  to  whole  cities.  Now,  the  question  arises  how 
are  you  to  apply  it  on  a  still  larger  scale,  and  carry 
out  the  greater  idea  of  disinfecting  whole  regions  ? 
Having  arrived  at  this  length  I  am  incapable  of 
making  experiments  ;  private  resources  are  insufficient, 
and  the  assistance  of  many  persons  may  be  needed  to 
to  advise  according  to  the  peculiarity  of"  place  and 
circumstance.  I  have,  however,  given  an  opinion  as 
to  further  extension. 

Camps  may  at  once  be  operated  on,  the  filthier 
parts  perhaps  by  watering  cans  or  carts.  The  ground 
surrounding  camps  may  also  be  operated  upon  either 
by  using  a  system  of  watering  by  carts,  or  by  the 
irrigation  system  used  at  Carlisle,  or  by  the  use  of  a 
dry  powder  scattered  by  the  hand  afterwards  to  be 
washed  down  by  the  rain.  It  sometimes  happens,  as 
I  understand,  that  the  infected  part  is  confined  within 
small  limits.  In  such  cases  the  ground  is  readily 
treated  by  the  means  suggested.  It  happens  also  that 
land  must  be  turned  up  either  for  the  purpose  of  cul- 
tivation, for  building,  for  railways,  for  canals,  or  other 
public  or  private,  but  still  important  ends.  When  this 
this  is  done  the  loss  to  health  in  malarious  districts 
is  very  great  ;  men  on  the  railway  cuttings  suffer 
greatly,  and  many  have  died.    The  soil  seems  to  con- 
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Dr.         tain  the  substances  generated  by  decomposition,  and 
Angus  Smith,    w]ien  opened  they  issue  out  in  great  abundance.   If  the 
F.R.S.       gun  jia(j  Deeu  Warm  enough  to  have  entered  into  the 
13  April  1861    depth  of  the  soil  to  dry  it  up  no  malaria  would  be  given 

 out  by  digging,  or,  if  water  were  continually  passing 

down  as  with  us  carrying  away  the  products  of  decom- 
position and  supplying  the  soil  with  air,  no  malaria 
would  be  given  out.  As  it  is  I  think  it  would  tend 
to  the  destruction  of  the  evil,  if  the  soil  were  either 
moistened  with  the  disinfecting  liquid  beforehand, 
or  as  soon  as  it  was  turned  up  ;  circumstances  must 
determine  these  points.  In  general  I  believe  water 
is  to  be  obtained  in  such  places.  It  may  be  that 
much  will  not  be  required  ;  this  also  experience  will 
determine.  In  cutting  down  jungles  there  is  malaria 
escaping  from  the  interwoven  plants.  I  have  had 
no  experience  in  this  matter,  and  it  may  happen 
in  this  instance  that  the  use  of  the  powder  or  of 
the  liquid  would  both  be  difficult.  The  air  from 
the  jungle  may  come  from  a  considerable  distance 
laden  with  vapours.  In  such  a  case  the  pioneers 
of  clearances  may  find  it  a  great  advantage  to 
use  Dr.  Stenhonse's  charcoal  respirators,  which  I 
do  not  doubt  would  protect  them  from  assaults  ; 
afterwards  the  land  could  be  disinfected  as  spoken  of. 
But  again  we  come  upon  large  tracks  of  land  suffering 
from  malaria.  On  these  I  certainly  would  not,  begin 
to  operate  until  the  result  in  small  districts  was 
ascertained.  It  cannot  be  doubted  that  drainage 
must  be  resorted  to ;  I  never  for  a  moment  wish  to 
put  disinfection  in  the  place  of  drainage  or  of  cleanli- 
ness. Still  I  cannot  tell  what  may  happen,  and  I 
may  as  well  draw  out  my  system  to  what  appears  to 
me  at  this  moment  to  be  its  farthest  development, 
viz.,  to  scatter  disinfecting  material,  as  we  scatter 
seed  on  the  ground,  perhaps  even  along  with  the 
seed,  and  in  water  meadows  to  put  it  along  with 
the  water. 

I  begin,  however,  with  smaller  intentions  ;  I  propose 
it  in  stations,  and  around  them,  and  in  confined 
districts,  or  laud  which  is  being  turned  up  for  public 
works,  or  dug  by  the  hand  in  gardens  or  fields,  and 
for  all  accumulation  of  filth  not  removable  at  once. 

2738.  The  three  apparent  causes  of  malaria  in  India 
are  found  to  be  jungle,  want  of  drainage,  and  want  of 
cultivation.  Would  it  not  be  better  to  clear  away  the 
jungle,  to  drain,  and  to  cultivate,  and  not  to  trust  to 
disinfectants  upon  the  surface  ? — I  may  say,  as  to 
that,  that  the  mere  tillage  of  the  land  will  remove 
malaria  ;  but  it  is  a  fact  that  persons  actually 
refuse  to  till  the  land,  on  account  of  the  danger 
to  health,  and  the  use  of  a  disinfectant  at  the  spot 
where  you  work  will  in  those  cases  be  absolutely 
essential  to  attain  that  end.  The  same  thing  will 
occur  in  the  clearing  of  jungle.  This  will  also  be  the 
case  where  the  condition  of  the  land  is  such  that 
people  can  breathe  the  day  air,  but  cannot  breathe 
the  night  air,  for,  the  moment  you  lift  up  the  soil,  you 
produce  a  night  air  instead  of  a  day  air;  the  moist  air 
from  the  under  soil  is  deadly;  it  is,  in  fact,  air  laden 
with  vapour  analogous  to  the  air  of  night,  the  produce 
also  of  cold  and  darkness.  For  the  purpose  of 
having  the  soil  well  tilled,  or  having  the  jungle  well 
cleared,  it  is  almost  necessary  to  use  disinfectants 
during  the  process. 

2739.  {Chairman.)  To  what  extent  would  you 
suggest  that  these  disinfectants  should  be  used  in  the 
neighbourhood  of  a  station  ;  you  would  use  some,  I 
presume,  within  the  station,  that  is  to  say,  in  the  im- 
mediate vicinity  of  the  barracks  and  the  surrounding 
buildings  ;  but  in  order  to  deal  effectually  with  ma- 
laria prevalent  in  a  station  where  troops  were  quar- 
tered, to  what  distance  round  would  it  be  necessary 
to  employ  the  disinfecting  material  of  which  you 
have  spoken  ? — I  would  scarcely  venture  to  give 
reasons  for  going  to  any  particular  distance,  but  I 
would,  of  course,  begin  cautiously  and  carefully.  I 
believe,  from  what  I  hear  and  have  read  of  armies, 
both  in  ancient  and  in  modern  times  down  to  the 
latest  war  in  India,  that  diseases  have  very  much 


arisen  from  filth  within  the  camps,  and  I,  therefore, 
would  begin  with  the  camp  internally.  Of  course 
physicians  would  know  whether  any  diseases  arose 
that  were  different  from  those  created  in  a  camp  by 
filth,  and  they  would  then  seek  probably  that  part  of 
the  ground  which  was  most  offensive,  and  if  it  were 
a  small  district,  it  could  be  easily  disinfected.  If  it 
were  a  district  of  100  miles,  I  grant  that  the  difficulty 
might  be  so  great  as  to  render  it  impossible  for  the 
time,  and  it  might  take  years  to  produce  any  great 
effect  upon  it.  But  very  often  bad  health  arises  from 
a  marsh  close  to  a  station,  which  is  very  often  a  very 
small  area  indeed.  In  those  cases  the  evil  could  be 
dealt  with  instantly,  but,  of  course,  every  case  must 
be  treated  according  to  its  peculiar  circumstances,  and 
100  miles  could  only  be  got  over  by  time. 

2740.  In  what  manner  do  you  propose  that  this 
disinfecting  material  should  be  applied  ?  Is  it  simply 
by  pouring  it  upon  the  soil  ? — Yes.  I  think  probably 
it  would  be  the  easiest  way  to  apply  it  in  a 
camp  with  a  sort  of  water-cart ;  but  it  is  quite 
possible  that  it  might  be  made  into  a  j>owder,  and 
thrown  over  the  land.  In  that  case  I  would  re- 
commend the  powder  to  be  made  rather  differently 
from  McDougall's  present  powder  ;  that  is  to  say, 
I  would  have  less  lime  and  magnesia  in  it,  perhaps 
none,  or  with  a  great  excess  of  carbolic  acid,  so 
that  a  small  quantity  would  go  over  an  immense 
surface  ;  and  such  a  powder  could  be  readily  made. 
I  mentioned  this  to  Mr.  McDougall,  and  he  has  made 
such  a  powder,  containing,  he  says,  50  per  cent,  of 
the  carbolic  acid.  There  is,  however,  a  limit  to  the 
amount  vegetation  will  bear.  This  very  strong 
powder  would  be  valuable  where  health  alone  was 
sought  ;  but,  perhaps,  plants  would  not  bear  very 
much  of  it.  In  this  case,  a  little  at  a  time  would  be 
preferable. 

2741.  (Col.  Durand.)  You  have  referred  to  a 
kind  of  scale  with  reference  to  the  comparative 
purity  of  the  air  on  particular  soils,  and  you  referred 
to  Manchester  and  the  surface  of  the  sea  in  the 
German  Ocean,  and  one  or  two  other  places  ;  have 
you  had  any  opportunity  of  testing  it  in  forests  ?— 
Yes  ;  I  had  an  opportunity  in  the  Alps,  and  I  found 
nothing  deleterious  in  it,  but  the  ground  was  very 
dry.  I  never  tried  it  in  a  jungle,  or  in  a  forest  on 
the  low  lands. 

2742.  (Dr.  Sutherland.)  You  have  paid  a  great 
deal  of  attention  to  the  question  of  the  water  supply 
of  towns  ? — Yes. 

2743.  Will  you  be  good  enough  to  state  to  the 
Commission  what  steps  are  generally  taken  now  in 
the  way  of  examining  water  before  towns  are  sup- 
plied ? — The  present  practice  is  first  to  examine  the 
physical  appearance  of  the  water,  and  to  test  it ;  the 
next  is  to  examine  the  hardness  of  it  according  to 
Clark's  test.  The  hardness  means  simply  the 
amount  of  salts  of  magnesia  and  of  lime  ;  it  is  then 
analysed. 

2744.  There  is  first  an  examination  as  to  the  hard- 
ness of  the  water,  and  then  a  qualitative  examination, 
and  then  a  quantitative  examination  ? — Yes  ;  and  an 
analysis  is  generally  made. 

274.5.  Do  you  think  that  a  town  in  England  would 
be  likely  to  be  supplied  with  water  at  the  present  day 
without  such  a  preliminary  inquiry  ? — I  believe  that 
a  preliminary  inquiry  is  always  made  ;  but  it  is  very 
remarkable  that  the  inquiry  is,  generally  speaking, 
useless,  simply  because  the  engineer  decides  upon  the 
spot  from  which  he  shall  take  his  water,  and  when- 
ever he  has  made  his  decision,  and  the  bill  is  going 
into  Parliament,  he  sends  for  a  chemist  to  make  an 
analysis.  The  water  is,  therefore,  good  or  bad  very 
much  by  accident. 

2746.  But  that  would  appear  to  be  the  fault  of  the 
proceeding  before  the  House  of  Commons  ? — I  think 
that  an  analysis  should  be  made  a  little  earlier  ;  that 
the  chemist  should  be  consulted  by  the  engineer  as  to 
what  will  be  the  best  spot  to  obtain  the  water  from. 
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2747.  Would  you  consider  it  safe  in  a  hot  climate 
like  India  to  select  a  watersource  or  dig  a  well  in  such 
a  soil  as  that  of  India  for  the  purpose  of  supplying 
water  to  stations  without  a  previous  chemical  exami- 
nation being  made  ? — I  think  it  would  be  very  far 
from  safe  unless  certain  conditions  were  observed. 
I  think  that  a  rule  might  be  laid  down  by  which  a 
well  could  be  dug  in  India,  and  in  any  other  place,  so 
as  to  produce  water  free  from  organic  matter  in  this 
way.  If  you  dig  below  the  vegetable  soil,  that  is, 
below  the  loam,  and  encircle  the  place  by  tubbing 
or  by  bricks,  and  then  dig  under  the  sandy  soil,  or 
the  inorganic  soil,  all  the  water  that  was  taken  from 
a  depth  below  would  necessarily  pass  through  the 
inorganic  soil,,  and  being  thereby  filtered  you 
would  generally  get  more  or  less  of  it  always  pure  ; 
but  if  that  precaution  is  not  taken,  the  water  will 
necessarily  contain  a  good  deal  of  organic  matter,  and 
will,  upon  standing,  putrefy. 

2748.  If  that  precaution  were  taken,  would  that 
enable  you  to  dispense  with  the  necessity  for  an 
analysis  ? — I  think  that  it  is  always  better  to  have  an 
analysis,  as  it  makes  you  more  certain  ;  and  there 
may  be  inorganic  poisons  which  will  not  be  filtered 
out  by  the  subsoil ;  but  there  are  cases  in  which  it  is 
difficult  to  obtain  an  analysis. 

2749.  Take  the  case  of  India.  I  suppose,  for 
example,  that  they  had  a  competent  chemist  at  each 
of  the  presidency  towns,  Calcutta,  Madras,  and  Bom- 
bay ;  do  you  think  that  water  could  be  sent  from  any 
ordinary  distance  to  either  of  those  places,  for  an 
analysis  with  perfect  safety  as  to  the  results  ;  do  you 
think  the  water  would  not  undergo  a  change  ? — It 
would.  I  ought  to  have  added  that  I  never  think 
water  has  been  properly  examined,  until  it  has  been 
allowed  to  stand  some  time,  in  order  to  see  what  are 
the  products  of  decomposition  ;  we  generally  find  at 
the  bottom  that  there  are  either  vegetable  or  animal 
matters  collected,  and  these  should  be  examined  by 
the  microscope,  and  the  result  of  that  examination 
added  to  the  chemical  analysis  ;  no  analysis  of  water 
is  complete  without  that.  Good  water  will  have  very 
few  of  these  products,  while  bad  water  will  have  a 
considerable  number  ;  but  during  the  deposit  a  good 
deal  of  gaseous  matter  will  go  out,  and  the  whole 
quality  of  the  water  be  entirely  changed  ;  and  if  it 
were  sent  to  a  station  passing  through  a  hot  district, 
that  decomposition  would  begin  to  go  on  from  the 
first  day,  and  when  it  arrived  at  the  station,  it  would 
probably  be  finished,  and  the  water  would  then  be 
different  in  quality. 

2750.  Would  it  still  contain  the  inorganic  ele- 
ments ? — Yes. 

2751.  They  could  then  be  submitted  to  an  analysis, 
could  they  not  ? — Yes.  It  would  contain  organic 
matter  also  ;  but  some  of  them  would  go  off  in  gas, 
and  if  that  gas  were  very  carefully  collected,  whilst 
opening  the  bottles,  it  might  all  be  examined. 

2752.  Supposing  that  there  was  a  chemist  at  Cal- 
cutta, another  at  Madras,  and  another  at  Bombay, 
would  it  be  practically  useful  in  making  a  selection 
of  water,  to  send  the  water  to  those  three  points  for 
analysis  ? — Yes  ;  not  a  doubt  about  it.  A  great  deal 
of  life  might  be  saved.  I  believe  also  that  a  chemist 
to  whom  questions  on  various  subjects  might  be  put 
might  probably  turn  out  to  be  one  of  the  most  valua- 
ble officials  in  the  Presidency.  As  a  nation  we  are 
extremely  unwilling  to  seek  the  aid  of  science,  wo 
wait  until  it  shames  us  into  listening. 

2753.  Have  you  made  any  experiments  to  shew 
the  smallest  quantity  of  organic  matter  that  is  likely 
to  be  injurious  to  health  in  water  ? — That  entirely 
depends  upon  the  quality  of  the  organic  matter.  If 
it  is  water  from  a  peaty  district  I  consider  that  three 
grains  are  scarcely  to  be  considered  bad,  in  a  sanitary 
point  of  view,  if  from  putrefying  matter  half  a  grain 
might  be  intolerable. 

2754.  But,  suppose  water  containing  from  five  to 
six  or  ten  grains  of  organic  matter  per  gallon  ? — 


Such  water  here  could  not  be  drunk,  and  could  not  be  Dr. 
used  at  all,  I  believe.  Anyus  Smith, 

f  a  s 

2755.  And,  therefore,  still  less  in  a  hot  climate  ? —         J  V ' 

Yes.  13  April  1861. 

2756.  (Col.  Durand.)  Would  not  the  general  con-   

elusion  from  your  observations,  referring  to  military 
cantonments  be,  that  cultivation  in  the  neighbourhood 

of  those  cantonments  should  be  avoided,  and  turning 
up  the  soil,  particularly  fresh  soil,  around  the  canton- 
ments, speaking  without  reference  to  disinfectants, 
but  considering  this  merely  as  the  result  of  your  ex- 
periments and  experience  ? — I  think  it  is  true,  that 
such  a  conclusion  could  be  drawn  from  the  observa- 
tions which  have  been  made  on  some  soils,  such 
as  those  that  give  out  malaria,  and  it  is  quite  certain, 
from  all  I  have  heard,  that  it  is  the  case  with  reference 
to  those  soils  round  Rome  ;  but  I  do  not  think  we 
can  draw  the  same  conclusion  as  to  soils  in  this  and 
similar  countries  here,  because  the  soil  here  is  well 
aired,  and  there  is  a  great  deal  of  oxidation  going  on ; 
when  it  is  turned  up  every  year,  nearly  all  impure 
matter  becomes  oxidized,  and  very  little  goes  off. 
Constant  cultivation  and  good  drainage  would  every- 
where improve  the  land,  but  the  occasional  turning 
up  of  malarious  ground  is  the  chief  evil  dreaded. 

2757.  (Dr.  Farr.)  Do  you  know  anything  of  the 
chemical  composition  of  the  water  of  India  ? — No. 

275$.  Is  there  any  scientific  information  on  the 
subject  contained  in  the  chemical  journals  ? — If  so,  it 
must  be  almost  entirely  in  the  Asiatic  journal  ;  there 
is  not  any  in  the  ordinary  chemical  works  in  this 
country. 

2759.  No  Indian  chemist  has  published  any  analysis 
of  the  water  contained  in  the  wells  in  the  alluvial 
plains  of  India  ? — I  do  not  remember  any. 

2760.  What  should  you  infer  as  to  the  composition 
of  the  water  in  the  wells,  in  the  alluvial  plains 
of  India  ;  take  the  course  of  the  Ganges,  the  Irra- 
waddy,  and  other  rivers,  and  wells  sunk  into  that 
sort  of  soil  of  a  superficial  kind  ? — I  suppose  it  would 
follow  the  laws  which  it  follows  here.  If  water  is 
taken  from  the  soil  in  the  loam  without  going  deeper, 
it  contains  a  portion  of  all  that  is  there,  a  good  deal 
of  organic  matter,  five  or  six  grains  per  gallon,  and  if 
it  stands,  a  very  large  deposit  of  vegetable  matter  is 
formed  in  a  short  time  ;  microscopic  animals  of  many 
descriptions  may  be  found  in  it ;  but,  whenever  you 
go  below  that,  say,  down  to  four  feet,  the  organic 
matter  is  reduced  to  about  from  one  to  two  grains  per 
gallon,  and  I  think  that  the  same  thing  would  occur 
in  India  at  a  greater  depth,  as  the  soil  may  be  much 
deeper. 

2761.  Would  that  be  likely  to  cause  disease  if 
taken  in  any  quantity  ? — I  think  that  it  is  beyond  a 
doubt  that  it  would  cause  disease. 

2762-  What  kind  of  diseases  do  you  think  it  most 
likely  to  give  rise  to  ? — I  would  rather  not  attempt  to 
answer  that  question. 

2763.  Is  it  likely  to  cause  dysentery  ? — No  doubt 
about  it,  and  I  have  been  told  of  an  instance  in  which 
water  long  stagnant  caused  ague  when  drunk. 

2764.  If  organic  matter  undergoing  decay  does 
induce  disease,  is  it  as  likely  to  produce  the  same 
diseases  when  introduced  into  the  intestinal  canal  as 
when  it  is  merely  floating  in  the  atmosphere  ? — No 
doubt  the  action  is  not  quite  the  same;  but  we  cannot 
expect  that  to  be  wholesome  in  the  digestive  organs 
which  is  poisonous  to  the  lungs. 

2765.  Are  you  aware  of  any  method  of  purifying 
such  water  which  would  be  readily  applicable  in 
camps  ? — Yes,  I  think  that  it  might  be  very  easily 
done.  Filters  might  be  established  with  the  greatest 
completeness,  and  at  a  very  cheap  rate,  and  if  that 
process  were  carried  on  of  which  I  spoke,  that  of 
making  the  carbolic  acid  in  India  instead  of  exporting 
it  from  this  country,  then  it  would  be  made  in  this 
manner  : — The  wood  would  be  heated  in  retorts,  and 
that  which  remained  would  be  charcoal  ;  the  charcoal 
would  be  the  material  of  which  filters  might  be  formed 
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Dr.         for  the  purification  of  the  water  ;  the  remaining  could 
Angus  Smith,    be  &\so  use(j  for  burning.    To  make  a  filter,  perhaps 
F.R.S.        ^jie  kegt  way  0f  all  is  to  make  a  mixture  of  charcoal 

13  April  1861    an<^  saud>  or  at  ^east  a  layer  of  charcoal  and  a  layer  of 

 '    sand,  for  sand  evidently  gives  the  final  purification  to 

the  water,  and  makes  it  very  pleasant  to  the  palate, 
that  being  the  most  usual  natural  substance  for 
purifying  water  ;  and  if  a  large  barrel  were  used, 
with  a  division  made  about  one-third  from  the  bot- 
tom, and  with  smalj  holes  in  it,  whilst  one-fourth  of 
the  barrel  above  this  was  filled  with  a  layer  of  stones 
and  sand,  and  a  large  portion  of  the  upper  part  filled 
with  charcoal,  a  filter  would  be  made  at  once. 

2766.  Which  would  supply  a  large  quantity  ? — 
Yes,  it  would  supply  probably  more  than  sufficient 
for  a  regiment,  and  it  might  be  done  extemporaneously 
at  any  station.  Animal  charcoal  or  burnt  bones 
ground,  is  more  efficacious  than  wood  charcoal. 

A  filter,  now,  I  believe,  to  be  seen  at  the  Society  of 
Arts,  has  intervals  of  air  between  the  layers.  This 
causes  much  evaporation,  and  cools  as  well  as  purifies 
the  water.    I  do  not  know  the  inventor's  name. 

2767.  (Dr.  Gibson.)  What  is  the  effect  of  alum 
when  used  for  the  purpose  of  purification? — It  deposits 
many  impure  substances  from  the  water,  but  it  is 
certainly  not  advisable  to  use  it,  because  alum  is  not 
wholesome  in  itself,  and  even  if  it  were  converted  in 
the  water  into  sulphate  of  lime,  it  would  rather 
deteriorate  the  water  than  otherwise.  It  is  very 
much  used  in  some  places  where  the  water  has  much 
mud  and  organic  matter  mixed  with  it. 

2768.  (Col.  Durand.)  Amongst  the  very  inter- 
esting matters  which  you  have  stated  to  the  Commis- 
sion you  mentioned  one,  namely,  the  escape  of  noxious 
gases  through  the  brickwork  ;  arc  you  carrying  on 
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any  experiments  with  reference  to  that  point,  or 
making  any  observations  upon  it  ? — At  present  I  am 
dealing  with  the  analysis  of  gases  from  putrefaction 
more  especially,  but  I  hope  to  do  something  with  re- 
gard to  that  point. 

2769.  (Dr.  Sutherland.)  Will  you  be  good  enough 
to  state  to  the  Commission  generally  the  result  of 
your  investigations  into  the  changes  effected  in  the 
air  by  the  presence  of  human  beings  in  closed  rooms  ? 
— I  have  already  spoken  of  the  air  test,  by  which  I 
find  how  much  organic  matter  there  is  in  the  air.  As 
to  the  existence  of  organic  matter  in  the  air  I  may 
say  this  that  I  have  taken  deposits  on  walls  and  de- 
posits on  glass  which  are  formed  by  the  moisture 
floating  about  in  crowded  rooms,  and  have  found 
that  these,  after  a  while,  become  putrid  ;  that  is  to 
say,  if  they  are  examined  by  the  microscope  you  find 
confervas  growing  thickly,  and  minute  animalcules 
growing  in  them,  and  if  you  examine  them  chemically 
you  will  find  that  they  contain  the  same  elements 
that  are  found  in  the  flesh ;  and  I  draw  this  conclusion, 
that  these  are  the  substances  which  render  crowded 
rooms  unwholesome  ;  that  it  is  not  so  much  the  car- 
bonic acid  of  which  people  speak  so  much,  but  that 
it  is  these  organic  matters  which  are  developed  along 
with  the  carbonic  acid,  the  carbonic  acid  itself  not 
having  that  power,  but  acting  in  a  very  different  way, 
and  to  a  much  smaller  extent.  It  would  detain  you 
too  long  to  enter  into  more  particulars. 

2770.  (Dr.  Farr.)  Putrefaction  would  be  more 
rapid  of  course  in  warm  weather  ? — Yes. 

2771.  And  therefore  in  a  hot  climate  ? — Yes. 

2772.  These  organic  matters  being  in  the  atmo- 
sphere, they  would  be  more  likely  to  be  injurious  in 
crowded  barracks  in  India  than  in  England  ? — Yes. 

withdrew. 
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2773.  (Chairman.)  Will  you  have  the  kindness  to 
state  how  many  years  you  have  served  in  India  ? — 
I  served  in  India  for  12  years. 

2774.  With  Queen's  troops  or  native  troops  ? — 
I  served  with  the  troops  of  the  East  India  Company, 
but  I  have  served  both  with  Queen's  troops  and 
others. 

2775.  In  the  Bengal  Presidency  ? — Yes,  chiefly 
with  European  troops.  , 

2776.  Will  you  be  so  good  as  to  name  the  prin- 
cipal stations  at  which  you  have  served  ? — My  first 
service  was  at  Fort  William,  and  then  I  was  at 
Kurnool  and  at  Agra.  I  was  staff'  surgeon  at  Ca  wn- 
pore  for  two  years,  and  eventually  the  greater  part 
of  my  time  was  passed  at  Furruckabad  and  Futty- 
ghur. 

2777.  Is  there  any  one  of  those  stations  that  you 
have  named  which  appears  to  you  to  be  peculiarly 
unhealthy  from  natural  causes  ? — Kurnool  was,  when 
I  was  there,  from  the  peculiar  state  of  the  canal,  un- 
healthy ;  it  used  to  be  allowed  to  run  too  low  ;  the 
natives  drew  the  water  out,  which  much  exposed  the 
banks,  and  it  was  too  frequently  drawn  out,  and  then 
filled  again  ;  the  banks  were  frequently  exposed,  and 


sometimes  in  warm  weather,  perhaps,  for 
or   two  together,  to  .the  sun,  they  then 


a  month 
gave  off 


noxious  effluvia. 

2778.  (Sir  P.  Cautley.)  It  passed  through  an  old 
hollow,  did  it  not  ? — Yes. 

2779.  (Chairman.)  The  station  was  unhealthy 
from  an  artificial  swamp  ? — Yes  ;  and  yet  not  exactly 
that.  It  was  chiefly  from  the  canal  being  occasionally 
low  and  exposing  extensive  mud  banks. 

2780.  With  regard  to  Fort  William,  that  is  in  a 
low  situation,  is  it  not  ? — Yes  ;  I  do  not  know  that  it 
is  lower  than  other  parts  of  that  part  of  Bengal  ;  it 
is  a  flat  plain. 

2781.  But  the  water,  I  believe,  is  within  a  few 
feet  of  the  surface  ? — Yes  ;  and  so  it  is  in  Calcutta 
and  about  the  suburbs  generally  ;  but  the  barracks 
of  the  European  soldiers,  if  I  recollect  rightly,  were 
then  faulty  from  being  on  the  ground  floor,  and  often- 
times their  quarters  were  about  the  walls,  or  under 
the  walls  of  the  fort. 

2782.  Agra,  Cawnpore,  and  Futtyghur,  I  believe, 
you  consider  as  not  being  entirely  unhealthy  ? — Not 
peculiarly  so  ;  neither  Agra  nor  Cawnpore,  cer- 
tainly not  Futtyghur  ;  but  Cawnpore  was  rendered 
artificially  so. 
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2783.  Will  you  state  from  what  cause  that  pro- 
ceeded ? — It  arose  from  the  high  mud  walls  that  were 
permitted  to  be  erected  round  almost  every  building  in 
the  cantonments,  and  especially  from  the  large  ravines 
about  the  bazaars  ;  some  of  the  barracks  were  very 
ill  placed  ;  the  barracks  of  the  European  infantry 
more  particularly  were  ill  placed  in  those  days. 

2784.  Ill  placed  in  what  respect  ? — They  were  in 
a  part  of  the  cantonments  where  the  circulation 
of  the  air  about  them  was  obstructed  not  only 
by  the  walls,  which  were  considered  necessary  to 
keep  the  men  in,  but  by  the  walls  generally  of  the 
cantonments,  and  by  the  quantity  of  wood  that  was 
growing  on  all  sides  ;  they  were  also  not  far  from  the 
ravines  to  which  I  have  referred,  which  were  at 
times  very  filthy  places. 

2785.  When  you  say  filthy  places,  do  you  mean 
that  there  was  a  swamp  ? — No  ;  they  were  the  places 
that  were  visited  by  the  natives  ;  they  had  no  places 
of  accommodation,  and  they  were  visited  every  day 
by  the  natives. 

2786.  But  that  was  a  mischief  easily  remedied, 
was  it  not  ? — Yes. 

2787.  (Sir  P.  Cautley.)  Was  there  not  the  cul- 
tivation of  indigo  going  on  in  the  cantonments  in 
those  days  ? — Not  in  Cawnpore. 

2788.  Not  in  Agra  ? — When  I  was  in  Cawnpore 
it  was  in  its  palmy  days  ;  it  was  a  much  larger 
station  than  it  became  afterwards  ;  there  was  a  con- 
tinuation of  the  cantonments  for  five  miles,  either 
bungalows  or  barracks,  without  any  intervals. 

2789.  But  at  Agra  ? — Yes,  there  was  indigo  cul- 
tivation about  Agra. 

2790.  In  the  cantonments  ? — Yes,  I  think  so. 

2791.  (Chairman.)  With  regard  to  the  drainage 
in  those  stations  which  you  have  described,  was  care 
taken  to  remove  all  offensive  matter  to  a  distance  ?■ — 
Certainly  not  :  the  bazaar  pigs,  which  were  chiefly 
eaten  by  the  European  soldiers,  were  the  chief 
scavengers. 

2792.  Do  you  think  that,  to  a  certain  extent, 
malaria  was  induced  by  nuisances  being  left  in  the 
neighbourhood  of  the  stations  which  might  have  been 
easily  removed  ? — Yes. 

2793.  We  have  been  informed  by  witnesses  who 
have  been  examined  that  care  was  taken,  at  least 
once  in  24  hours,  to  remove  everything  of  an  offensive 
nature  ;  has  that  been  your  experience  ? — I  doubt 
whether  it  was  the  case  ;  in  my  days  certainly  not 
about  Futtyghur.  I  cannot  say  that  my  impression 
is  that  it  was  so  at  Cawnpore  ;  certainly  not  with 
such  punctuality  as  that. 

2794.  Will  you  describe  how  the  stations  were 
supplied  with  Avater,  whether  it  was  sufficient  in 
point  of  quantity,  and  whether  it  was  good  ? — The 
up-country  stations  were  almost  entirely  supplied 
with  wells,  and  the  water  was  very  good  in  general. 
At  times  it  ought  to  be  filtered,  but  in  general  the 
well  water  of  the  upper  provinces  is  not  to  be  com- 
plained of;  there  are  peculiarities  ,where  it  is  af- 
fected by  saline  matters,  but  not  in  the  stations  to 
which  I  have  referred. 

2795.  In  the  lower  country  the  water  is  chiefly 
supplied  from  tanks,  is  it  not  ? — Yes  ;  chiefly,  or 
from  a  river  where  the  station  is  upon  a  river. 

2796.  In  that  case  it  is  often  impure,  is  it  not? — • 
Yes,  I  think  so. 

2797.  Full  of  organic  impurities  ? — Yes  ;  and 
indeed  that  led  me  to  think  of  some  means  by  which, 
in  a  facile  way,  it  might  be  purified. 

2798.  If  you  have  in  your  mind  any  method  by 
which  the  water  might  be  purified,  will  you  lie  so 
good  as  to  describe  it  ? — By  the  employment  of 
a  simple  article,  very  thin  sheet  iron,  (lie  use  of 
which  I  am  about  to  describe  for  another  purpose 
also,  and  that  perhaps  even  a  more  important 
one,  the  soldiers  themselves,  with  little  more  than 
tailor's  handshears  and  mallets  of  wood,  might  easily 
construct  tanks  supported  exteriorly,  if  you  will,  either 


by  the  common  boards  of  the  country,  or  by  slight  Julius  Jeffreys, 
walls.  To  form  a  waterproof  material,  capable  of  Esq.,F.K.S. 
holding  water,  there  is  no  surface  to  present  to  water  0Q  a~hm861 
better  than  iron  ;  it  oxydizes,  and  gives  a  slight  "  P"  ' 
colour  to  the  water,  and  when  the  iron  rust  is  allowed 
to  settle,  it  tends  rather  to  purify  the  water  drawn 
from  it.  Such  tanks  would  be  very  easily  made  by 
the  men,  and  made  waterproof ;  in  fact,  the  edges  of 
the  sheets  have  to  be  simply  turned  over  into  a  flange 
with  a  mallet,  and  placed  between  battens  of  wood, 
which  are  then  held  together  by  little  cleats  of  hard 
wood,  and  wedged  up — that  is  all.  To  render  the  seams 
water-tight  there  are  placed  between  them,  before  the 
cleating  together,  narrow  strips  of  felt,  soaked  in  a 
cement,  or  narrow  strips  of  vulcanized  rubber,  which 
are  still  better.  The  European  soldiers  could  make 
not  only  tanks  in  this  way,  but  a  filtering  apparatus 
also,  by  the  addition  of  a  syphon  and  so  on,  and  by 
that  means  they  might  always  have  water  well  filtered 
and  stored.  I  should  also  be  glad  to  see  them  carry- 
ing the  measure  a  little  further,  for,  by  a  slight  modifi- 
cation, they  might  be  enabled  gradually  to  acidulate 
the  water  with  fixed  air,  carbonic  acid,  so  as  to  make 
it  a  little  brisk  and  pleasant,  and  satisfy  their  taste, 
and  make  it  gratifying  to  them  without  mixing  it. 
with  stimulants.  I  do  not  mean  that  it  should  extend 
to  making  it  like  bottled  water,  but  merely  to  giving 
it  a  brisk  and  pleasant  flavour,  grateful  in  satisfying 
thirst. 

2799.  But  have  you  considered  the  cost  of  carry- 
ing out  the  latter  proposition  ? — I  think  it  would 
be  very  trifling,  especially  as  I  should  like  to  see 
the  thing  done  by  the  men  themselves  as  a  means 
of  amusement  and  occupation,  which  they  would 
the  more  gladly  undertake,  as  it  would  serve  their 
own  convenience  and  comfort.  If  it  were  desirable 
to  go  into  the  details  of  it,  I  think  the  Commissioners 
would  be  satified  that  the  thing  is  perfectly  practicable, 
and  might  be  easily  carried  out  by  persons  accustomed 
to  construction. 

2800.  We  think  it  is  very  desirable  that  your  plan 
should  be  fully  explained  to  the  Commission,  but  it  is 
a  question  for  you  whether  you  would  rather  state  it 
verbally  now,  or  send  it  in  in  writing  ?— I  should  have 
to  touch  upon  other  points,  which  would  also  require 
some  full  explanation,  and  perhaps  this  would  be 
better  deferred. 

2801.  You  cannot  at  present  state  the  probable 
cost  that  would  have  to  be  incurred  ?  —  The  cost 
would  be  hardly  anything,  or  something  merely 
nominal. 

2802.  You  stated  just  now  that  European  soldiers 
were  almost  invariably  quartered  in  barracks  that  were 
built  on  the  ground,  and  not'  elevated  above  it  ? — Yes. 

2803.  And  that  you  considered  the  cause  of  their 
bad  health  ? — From  the  time  that  I  first  took  charge 
of  Europeans,  I  do  not  recollect  anywhere  in  India 
having  seen  them  quartered  on  a  first  or  upper  floor, 
and  there  was  evidence,  quite  conclusive  to  my  mind, 
that  much  disease  did  arise  from  their  being  housed 
on  the  ground-level.  We  have  it  both  historically 
and  in  medical  writings,  and  it  is  well  known  in  all 
tropical  countries,  that  the  density  of  malaria  is  in 
some  very  high  ratio  inversely  proportionate  to  the 
distance  from  the  surface  of  the  ground.  You  may 
see  something  of  this  indicated  in  India  in  all  kinds 
of  exhalations,  rendered  visible  by  smoke  or  fog  in 
cool  mornings.  You  will  see  vapour  and  smoke 
overlying  the  whole  face  of  the  country  at  the 
level  of  a  few  feet  from  the  ground,  with  the  air, 
immediately  above  a  certain  level,  transparent.  That 
exhibits  to  a  certain  extent  the  state  of  stagnation 
of  the  lower  atmosphere,  and  the  exhalations  from  the 
surface  to  be  very  much  more  dense  there  than  at  a 
certain  height  above  it.  In  a  work  published  about 
three  years  ago,  I  dwelt  at  some  length  on  this 
subject,  and  endeavoured  to  show  that  the  housing  of 
men  on  a  first  floor  Avould  involve  very  little  extra 
cost,  as  the  ground-floor  would  be  available  for  all 
those  purposes  for  which  extensive  warehouses  have 
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Julius  Jeffreys,  to  be  built,  excepting  the  storing  of  gunpowder,  and 
Esq.,  F.R.S.  oyer  .^hich  sentinels  have  to  be  placed,  wbicb  ill  tbe 
20  April  1861    otner  case  would  be  unnecessary.    I  would  also  pro- 

  '   vide  wide  verandahs,  on  the  first  floor,  in  which  the 

men  might  take  exercise,  and  their  families  also,  if 
the  form  of  rearing  them  in  the  plains  of  India  is  still 
to  be  ostensibly  maintained.  This,  raising  them  above 
the  level  of  the  ground,  would  at  least  put  them 
within  reach  of  the  currents  of  air,  which  obstruc- 
tions near  the  surface  of  the  ground  keep  off,  and 
they  would  derive  the  benefit  of  the  general  and  less 
impure  breeze  that  would  be  often  blowing  gratefully 
at  a  height  of  15  or  20  feet. 

2804.  You  contemplate  something  more  than  merely 
an  elevation  of  the  floor  of  the  barrack  above  the 
ground  ;  you  contemplate  the  placing  of  it  at  a  height 
of  10  or  12  feet  ? — Yes  ;  I  would  place  the  men  in  the 
first  floor  of  a  barrack  universally,  at  least  15  feet  high, 
especially  in  Bengal,  and  indeed  everywhere  in  the 
plains  of  India.  I  do  not  say  in  the  hills,  but 
it  would  be  a  measure  that  would  be  productive 
of  much  good  in  various  ways.  One  among  others 
would  be  this  :  As  things  are  now,  it  has  very  often 
been  found  necessary  to  build  a  high  mud  wall 
round  the  compound,  which  not  only  obstructs  the 
air,  but  is  sadly  dispiriting  to  the  men  ;  whereas  if 
they  were  placed  on  a  first  floor,  and  the  sentinels 
were  up  at  the  same  level,  it  might  be  so  contrived 
that  a  man  could  not  get  down  very  easily  15  or 
20  feet  ;  he  would  be  placed  above  the  level  of  the 
wall,  and  he  would  have  the  verandahs  on  the  shady 
side,  where,  in  the  rainy  season,  when  the  heat  is  not 
great,  he  might  recreate  himself,  and  walk  and 
stroll,  or  sit  down  to  read  and  enjoy  himself;  it 
would  be  in  every  way  productive  of  benefit,  and 
perhaps  most  of  all  at  night  ;  if  he  is  sleepy,  he  might 
lie  then  in  a  current  of  air,  which  he  will  now  always 
do,  but  it  would  be  of  a  very  different  character  from 
that  below  in  which  he  does  lie  now,  only  two  or 
three  feet  from  the  ground. 

2805.  {Dr.  Farr.)  The  soldier  sleeps  and  lives  in 
the  same  room,  does  he  not  ? — Yes,  and  on  the  ground 
floor. 

2806.  Your  desire  would  be  to  raise  him  to  the 
first  floor  ?— Yes. 

2807.  It  is  usual  in  England  for  people  to  sleep 
on  that  floor,  and  not  on  the  ground  floor  ?— Yes  ; 
but  in  Upper  India  nearly  all  persons  sleep  on  the 
ground  floor,  as  I  think  faultily. 

2808.  {Chairman.)  I  gather  from  your  evidence 
that  you  consider  the  main  requisites  for  a  barrack  to 
be  a  free  circulation  of  air,  no  surrounding  walls  or 
buildings  to  obstruct  the  circulation  of  the  air,  careful 
attention  to  the  removal  of  all  nuisances  from  the 
immediate  vicinity,  an  absence  of  all  undrained  or 
6wampy  ground,  and  a  sufficient  elevation  above  the 
level  of  the  soil  ? — Yes. 

2809.  {Colonel  Durand.)  Were  you  ever  on  the 
Burmese  coast  ? — Never. 

2810.  {Sir  R.  Martin.)  You  are  probably  aware 
that  several  of  the  modern  barracks  have  been  raised 
on  arches  ? — I  had  not  heard  that,  and  rejoice  to 
learn  that  the  advice  of  qualified  reformers  is  receiv- 
ing attention. 

2811.  Such  a  mode  of  construction  was  recom- 
mended by  the  Sanitary  Commission  on  the  Con- 
dition of  Calcutta  ? — Not  having  seen  their  Report,  I 
was  not  aware  of  it. 

2812.  Their  recommendation  was  that  barracks 
and  hospitals  should  invariably  be  constructed  on 
arches,  and  furthermore,  that  they  should  have  double 
roofs  ? — I  am  very  glad  to  hear  that. 

2813.  And  you  approve  of  both  ? — Yes  ;  and 
I  hope  the  measure  is  not  from  any  mistaken 
economy  a  half  one,  but  that  the  barrack  floor  is 
at  least  15  feet  above  the  ground  level.  If  the 
addition  of  cost  from  the  greater  outward  thrust 
of  arches  of  any  width,  at  that  height,  were  viewed 
as  an  obstacle  to  such  elevation,  since  wood  may, 
probably,  be  rendered  proof  against  the  white  ant  by 


creosote  or  the  chloride  of  mercury,  or  even  of  zinc, 
the  floors  might  be  laid  as  usual  on  joists  or  girders, 
without  arches.  I  found  wood  soaked  in  saltpetre 
ant-proof. 

2814.  {Dr.  Farr.)  Armies  in  the  field  often  sleep 
on  the  ground  ? — Yes,  they  must  do  so. 

2815.  Can  you  suggest  any  ready  mechanical 
means  of  raising  them  at  all  from  the  ground  ? — I 
have  never  directed  my  attention  to  the  devising 
of  a  plan  for  raising  them  in  tents  from  the  ground, 
though  it  is  undoubtedly  a  point  of  much  import- 
ance when  sleeping.  You  are  probably  aware  that 
there  is  an  officer  who  has  taken  that  subject  up, 
and  he  has  a  plan,  or  some  civilian  has,  for  sus- 
pending the  hammocks ;  whether  that  plan  would 
answer  in  India  I  do  not  know. 

2816.  {Sir  R.  Martin.)  You  are  aware,  I  dare  say, 
that  such  a  plan  was  recommended  by  Mr.  Robert 
Jackson  in  the  West  Indies  ? — My  attention  has  been 
called  to  the  fact  since  the  publication  of  my  work  on 
the  British  Army,  but  I  do  not  recollect  the  name  of 
the  proposer.  This,  like  many  other  points,  could  not 
fail  to  force  itself  upon  the  attention  of  observant 
minds  at  various  times.  In  fact,  about  Calcutta  no 
one  who  can  avoid  it  sleeps  at  a  lower  level  than  the 
first  floor.  All  who  can,  elect  to  dwell  altogether  on 
the  first  and  upper  floors  of  their  houses. 

2817.  {Sir  P.  Cautley.)  I  believe  that  at  Chin- 
surah  the  men  slept  in  the  upper  story  of  the  barracks 
there  ? — I  am  not  aware  of  that  fact. 

2818.  {Chairman.)  From  the  construction  of  tents, 
there  would  be  only  room,  I  suppose,  for  a  smaller 
number  of  men  if  the  men  were  placed  in  hammocks, 
above  the  ground  as  compared  with  their  lying  upon 
the  ground  ? — Perhaps  so.  I  thought  that  perhaps 
the  Commissioners  might  this  morning  be  occupied 
with  the  question  of  housing  and  tenting  the  men, 
and  brought  with  me  a  drawing  and  the  details 
of  a  plan  upon  which,  to  the  best  of  my  judgment, 
tents  for  Europeans  in  India  ought  to  be  constructed  ; 
and  also  I  am  prepared  to  describe  a  plan  for  the  con- 
struction of  temporary  barracks, — barracks  for  the 
hills,  and,  indeed,  for  soldiers  placed  in  such  a  position 
as  they  were  in  when  in  the  Crimea.  It  is  a  plan  which 
would  have  value,  not  only  in  India,  but  elsewhere. 

2819.  We  shall  be  glad  to  hear  the  details  of  your 
plan  ? — I  was  led  to  this  plan  by  having  used  in 
India,  in  a  somewhat  similar  way,  about  15,000 
square  feet  of  the  very  thin  sheet  iron,  the  easy 
adaptation  of  which  forms  the  basis  of  the  plan. 
When  the  housing  of  the  army  in  the  Crimea  became 
an  anxious  question,  I  made  a  communication 
through  Sir  Charles  Trevelyan  to  the  Government 
proposing  an  immediate  construction  of  barracks 
in  this  way.  The  plan  has  also  been  explained  to 
different  persons  ;  upwards  of  two  years  ago  to  Cap- 
tain Fowke,  R.E.  This  model  is  not  at  all  a  model 
of  a  barrack,  but  it  is  simply  a  model  to  enable  me  to 
explain  to  the  Commissioners  with  what  facility  such  a 
structure  might.be  put  together. 

The  only  wood  employed  is  that  for  the  uprights, 
or  posts,  and  for  the  trusses  of  the  roof,  and  also  for 
the  cross  shelves  between  the  uprights  and  between 
the  trusses.  All  the  scantling  is  of  one  size,  viz.,  8, 
9,  or  10  inches  wide,  and  about  \\  or  It?  inches  thick. 
The  length  of  the  planks  for  the  rafters  of  the  trusses 
is  from  12  to  18  feet,  according  to  the  width  of  the 
barrack,  and  of  those  for  the  uprights  from  10  to  15 
feet,  according  to  the  height  of  the  eaves. 

The  sheet  iron  is  about  6  feet  long,  and  2\  or  2^ 
or  3  feet  wide,  if  procurable,  of  which  about  120 
to  150  square  feet  are  contained  in  a  hundredweight. 

The  wire  is  soft  iron  wire,  between  ^  and  £  inch 
diameter. 

The  building  is  rapidly  formed  thus.  Fig.  I.,  AA 
are  two  rafter  planks  laid  on  the  ground,  with  the 
upper  end  {a)  of  one  crossing  that  of  the  other  at  an 
obtuse  angle  determined  by  a  pattern  angle  of  wood. 
The  lower  end  of  each  plank-rafter  is  crossed  at  an 
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obtuse  angle  by  the  upper  ends  b,  b,  of  similar  planks 
B,  B,  which  form  the  uprights  or  posts.  The  planks 
are  then  severally  nailed  together  with  four  or  more 
strong  and  clenched  nails  at  each  crossing.  While 
the  square  scantling  of  ordinary  rafters,  whether  they 
meet  each  other  or  an  intervening  king-post,  renders 
iron  plates  or  clamps  necessary  for  a  secure  junction, 
by  employing  broad  and  flat  planks  we  obtain  very 
large  junction  surfaces,  forming  a  joint  capable  of 
bearing  a  great  strain  when  simply  and  securely 
nailed  together.  This  is  at  once  one  of  the  advan- 
tages of  the  system  of  plank-timbers,  which  saves  all 
expense  and  delay  of  fitting  by  tonguing  or  rebating. 
Round  iron  pins  are  then  driven  through  the  five 
spots  a,  b,  b,  and  c,  c,  so  as  to  stand  out  about  an  inch 
on  each  side  of  the  wood.  A  wire-man  instantly 
commences  to  throw  wire  across  between  the  pins 
b,  b,  say  half  a  dozen  or  a  dozen  times  (always  hitch- 
ing home  on  the  pinsj,  until  he  has  formed  a  strong 
"  tie "  for  the  truss.  He  then  loops  up  the  middle 
point  e,  by  sufficient  returns  of  wire  hitched  over  the 
pin  a  to  form  a  king-tie.  He  then  makes  a  right- 
hand  oblique  tie  e,  c,  the  wire  being  hitched  over  the 
pin  c,  and  passed  over  the  ties  a  e  and  b  b  at  the 
middle  angle  e.  Lastly  he  makes,  in  a  similar  way, 
the  left-hand  tie  e  c.  All  the  pins,  to  ensure  the 
wires  keeping  home,  have  their  ends  bent  a  little  in 
the  opposite  direction  to  the  tension.  The  uprights 
B  B  have  near  their  foot  a  stout  piece  of  faggot  wood 
passed  through  a  hole  f  loosely,  and  projecting  about 
a  foot  on  each  side.  At  the  foot  of  each  upright  a 
hole  is  dug  about  18  inches  deep,  to  receive  it  when 
the  frame  is  erected.  The  cross  faggot  lies  a  foot 
or  more  from  the  surface  ;  and  when  the  hole  is 
rammed  full  of  earth,  this  cross  piece  holds  the  post 
from  being  depressed,  or  pulled  out  by  the  action  of 
violent  winds  tending  to  upset  so  light  a  building  as 
is  this  construction,  which  contains  the  smallest  quan- 
tity of  materials  enclosing  a  given  space. 

Thus  are  formed  and  very  firmly  connected  to- 
gether a  truss  and  its  supporting  uprights.  When 
erected,  the  span  may  be  even  30  feet  or  more,  the 
height  of  the  eaves  12  feet  or  more,  and  of  the  centre 
ridge  from  15  to  20  feet.  As  these  frames  A  A,  BB,  of 
trusses  and  posts  stand  about  5  feet  6  inches  apart  to 
suit  the  length  of  the  sheets  of  iron,  and  allow  them 
some  overlap,  a  barrack  100  feet  long  would  take  19  of 
those  frames,  and  one  of  50  feet  10  of  them.  The 
frames,  having  been  made  rapidly  on  the  ground 
where  they  are  to  stand,  are  drawn  into  their  exact 
position  Al,  A2,  A3,  &c,  Fig.  I.,  overlying  each  other 
in  a  line,  each  exteuding  5  feet  6  inches  beyond  the 
one  over  it.  Ropes  EE,  Fig.  II.,  connecting  all  the 
frames  along  the  three  angles  b,  a,  b,  are  held  by  a 
running  loop  or  ring  F  at  the  end  of  the  hoisting 
tackle  C  C,  which  passes  over  the  elevating  straddles 
D  to  the  power,  whether  men,  bullocks,  or  horses,  by 
which  all  the  frames,  for  a  barrack  of  50  feet  or  longer, 
are  erected  at  one  pull,  and  sustained  in  position 
until  secured  by  stay  ropes  to  strong  tent  pins  in  the 
ground. 

Cross  shelves  G  G,  Fig.  II.,  are  then  inserted  from 
1\  feet  to  3  feet  apart,  if  iron  sheets  wide  enough  can 
be  procured  between  the  frames  from  the  ground  to 
the  very  ridge,  and  secured  by  nails  driven  into  their 
ends  through  the  frames. 

Tbe  casing  the  whole  with  an  inner  and  outer  skin 
of  iron  is  now  done,  commencing  either  from  above 
or  below,  as  may  be  most  convenient  ;  care  being  of 
course  taken  that  the  overlap  of  the  sheets  is  in  the 
right  direction  for  the  descent  of  rain.  The  ends  of 
the  sheets  overlap  each  other  and  the  edges  of  the 
frames  about  two  inches,  and  the  long  sides  of  the 
sheets  overlap  each  other  and  the  edges  of  the  shelves 
G,  as  seen  on  the  right  hand  division  of  Fig.  III. 
The  two  layers  of  metal  of  the  overlapping  ends  and 
sides  of  the  sheets  are  pierced  by  a  light  blow  with 
a  hammer  on  a  pointed  punch,  and  secured  to  the 
edges  of  the  wood-work  by  inch-nails  with  good  heads 
driven  home.    At  first  the  nails,  to  hasten  the  work, 


may  stand  six  inches  apart,  and  after  the  barrack  is  Julius  Jeffreys, 
finished,  and  even  occupied,  they  may  be  tripled  and  'Esq.,  I  Ji.S. 
stand  two  inches  apart.    As  each  quadrangular  space  2Q  .  ~Z 

(formed  between  the  shelves  G  and  the  frames  right  "  

and  left)  is  being  covered  in  by  the  inner  and  outer 
coat  of  metal,  it  is  desirable  that  it  should  be  loosely 
stuffed  with  straw,  stubble,  or  dry  turf,  the  iron  hav- 
ing been  tarred  on  the  inside  before  being  laid  on. 
Between  the  overlapping  edges  of  the  sheets,  prior  to 
the  nailing  down,  slips  of  thin  tarred  felt  are  placed 
to  render  the  walls  air-tight.  The  gable-ends  of  the 
building  H  H  are,  in  like  manner,  made  with  upright 
planks  set  edgeways,  and  cross-shelves  between  them 
of  equal  breadth,  as  a  framing,  which  is  then  simi 
larly  crusted  inside  and  out  with  the  thin  sheet  iron. 
The  inner  and  outer  surfaces  of  metal,  from  the  ridge 
of  the  roof  to  the  ground,  are  well  tarred,  japanned, 
or  painted,  as  the  work  proceeds. 

Openings  are  left  at  the  top  for  flues  and  for  venti- 
lators, and  at  the  sides  and  ends  for  doors  and  win- 
dows. The  floor  may  then  be  either  left  as  it  is,  or 
planked,  or  filled  to  a  few  inches  with  dry  sand,  to 
be  overlaid  with  square  tiles  or  bricks,  if  either  are  at 
command. 

Thus  is  formed  a  spacious  barrack  possessing  the 
following  advantages,  both  in  the  mode  and  in  the 
efficiency  of  its  construction  : — 

1.  The  materials  are  at  all  times  procurable  with 
the  shortest  notice  in  any  quantity  at  fixed  market 
prices. 

2.  They  require  no  preparation  whatever  ;  the 
rough  sawn  plank,  rolled  sheet  iron,  and  wire  being 
fitted  together  as  they  come  to  hand.  The  erection 
requires  no  scaffolding  whatever,  and  therefore  no* 
materials  for  it,  and  the  shelves  G,  as  fast  as  they  are 
nailed  in  from  below  upwards,  serve  as  ladders  for 
the  work. 

3.  The  form  of  the  material  is  highly  favourable 
for  facility  of  construction.  Thus,  while  the  ordinary 
square  timber  of  rafters  and  posts  requires  rebating, 
morticing,  and  tonguing,  and  that  with  careful  fit- 
ting, at  well-gauged  angles,  and  yield  after  all  a  weak 
joint,  unless  strengthened  by  clamps  or  shoes  of  iron, 
these  flat  planks  present  a  wide  surface  of  contact, 
and  with  none  of  the  wrenching  strain  which  thick- 
ness of  timber  gives.  Each  joint  can,  therefore,  re- 
ceive all  the  nails  necessary  for  strength,  and  at  such  a 
distance  apart  as  to  give  them  great  mechanical  effect. 

The  simple  application  of  a  wooden  angle-pattern 
determines  the  position  of  the  planks  before  driving 
the  nails.  One  pattern  angle  of  120  degrees,  formed 
with  two  battens  of  a  yard  long  each,  will  suffice  for 
setting  all  the  three  angles — that  at  the  ridge,  and 
those  at  the  eaves.  This  will  give  a  pitch  of  30  de- 
grees to  the  roof,  which  is  ample.  This  flatness  in 
the  scantling  of  the  rafters  and  posts  is  also  favour- 
able for  fixing  the  wire-ties,  and  for  carrying  the 
holdfasts  or  cross-sleepers  of  wood  at  the  foot  of  each 
post. 

The  thinness  of  the  iron  sheeting,  which  for  the 
outer  casing  may  range  from  12  oz.  to  1  lb.  per  square 
foot,  and  for  the  inner  from  8  oz.  to  12  oz.  per  ditto, 
greatly  facilitates  the  nailing  of  it  down,  and  brings 
it  within  the  range  of  carpenters'  instead  of  smiths' 
work.  This  thinness  also,  while  leaving  the  metal 
ample  cohesive  strength,  deprives  it  of  any  inconve- 
nient thrusting  power  when  expanded  by  the  sun. 
An  imperceptible  arching  of  the  edges  of  the  sheets 
between  the  nails  by  solar  heat,  which  is  aided  by  the 
softness  of  the  intervening  felt,  relieves  the  metal  and 
gives  it  the  necessary  thermometric  play. 

4.  The  form  of  the  materials  and  their  relative 
position  conduce  to  strength  to  such  a  degree  as 
almost  to  solve  the  problem  of  producing  a  maximum 
of  rigidity  and  strength  with  a  minimum  of  material, 
labour,  and  cost.  The  plank  trusses  and  posts  receive 
all  strain  edgeways,  without  the  possibility  of  any 
flinching  to  the  right  or  left,  and  a  double  layer  of 
metal  runs  down  both  their  inner  and  outer  edges, 
bringing  an  addition  of  strength  where  it  is  most 
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 5.  The  edge-way  employment  of  ihe  timber  pro- 
duces a  wall  from  8  to  10  inches  thick,  which,  even 
when  loosely  filled  with  straw,  becomes  a  very  tardy 
transmitter  of  heat  either  inwards  or  outwards  ;  the 
metal  casings  enclosing  it  preventing  any  passage  of 
air  which  would  produce  a  convection  of  heat  within 
the  walls.  Such  a  wall  would  be  more  protective 
against  cold  or  heat  than  a  brick  wall  of  equal  thick- 
ness. 

6.  The  double  casing  of  sheet  iron  with  _  felted 
joints  would  give  place  to  none  of  the  injurious 
draughts  of  air  which  enter  houses  of  avooc!  planks  at 

•  all  points,  in  spite  of  careful  fitting. 

7.  Lastly,  such  a  building  exposes  nowhere  com- 
bustible matter ;  the  surface  everywhere  is  sheet  iron, 
the  "  ties  "  are  all  of  wire.  It  is,  therefore,  proof 
against  all  ordinary  causes  of  fire.  No  embers  from 
camp  fires  carried  by  the  wind,  and  no  carelessness 
with  lamps,  candles,  or  spirit  would  endauger  it. 

Though  I  have  not  constructed  a  building  on  pre- 
cisely this  plan,  it  is  founded  on  one  of  far  more  lofty 
dimensions,  erected  three  miles  from  Futtyghur  for 
a  refinery  of  saltpetre  upon  certain  peculiar  pro- 
cesses, which  gave  a  high  value  to  a  neglected  mate- 
rial. These  processes  required  a  variety  of  novel 
apparatus  of  large  dimensions  ;  one  of  them,  a  rever- 
berating furnace  with  a  circular  bed  no  less  than  12 
feet  in  diameter,  and  mounted  18  feet  high,  on  an  arch 
under  which  stood  a  huge  vat.  What  with  copper 
and  iron  boilers,  and  leaden  coolers  24  feet  long,  &c, 
'  the  containing  building  had  to  be  made  120  feet  long, 
100  wide,  18  feet  high  at  the  eaves,  and  40  at  the 
centre  ridge.  It  stood  like  the  roof  of  a  modern  rail- 
way terminus,  but  much  more  lofty,  and  deriving  its 
strength  entirely  from  the  framing  of  the  roof,  which 
was  "covered  with  the  thin  sheet  iron  described. 
For  the  roof  15,000  or  16,000  feet  of  sheet  iron 
was  employed,  all  from  England,  of  course.  Like 
the  barracks  proposed  it  was  erected  Avithout  any 
scaffolding,  its  timbers  being  all  stayed  Avith  ropes, 
like  ship  masts,  till  the  forming  Avas  completed.  This 
building  Avas  not  quite  finished  Avhen  an  Indian  hur- 
ricane assailed  it,  driving  against  its  matted  sides 
which  had  no  Avails  to  support  them,  but  rested 
against  the  timber  uprights,  presenting  to  the  Avind  a 
flat  surface  120  feet  long  and  18  high,  besides  the 
incline  of  the  roof.  Both  buildings  and  trees  in 
different  places  were  bloAvn  doAvn  that  night,  but, 
much  to  the  surprise  of  the  natives  and  myself, 
that  erection  stood  firm;  and  Avould  have  stood 
I  believe  to  this  day,  had  not  a  native  who  purchased 
it  three  or  four  years  after  my  return  to  England 
pulled  it  down  for  the  materials  !  I  mention  this 
fact  to  show  that  the  present  proposal  has  some  con- 
structive experience  of  a  like  kind  to  support  it. 

2820.  (Sir  R.  Martin.)  The  roofs  and  sides  of  the 
proposed  structure  being  double  ? — Yes. 

2821.  With  a  vieAV  to  the  sIoav  conduct  both  of 
heat  and  cold  ? — Yes  ;  it  has  also  the  advantage  of 
great  mechanical  stiffness.  It  is  so  stiff  that  if  I  had 
the  opportunity  of  fixing  to  the  trusses  of  the  model 
Avire  ties  like  those  in  this  pattern  truss,  I  Avould 
undertake  to  place  many  pounds,  even  an  hundred 
weight  upon  the  model,  though  it  is  made  of  only 
seven  or  eight  of  those  slight  frames  about  half  an 
inch  Avide,  and  one  eighth  of  an  inch  thick. 

Without  any  particular  sympathy  for  the  Crimean 
Avar,  I  would  have  been  Avilling  to  have  gone  out,  if  it 
had  been  desired,  and  with  a  feAv  packages  of  the  thin 
sheet  iron,  say  250  tons  only,  with  a  corresponding 
proportion  of  rough  planks,  say  a  ship  load  or  two,  I 
believe  the  army  might  have  been  housed  before  any 
serious  suffering  from  the  winter  was  experienced. 

Presuming  that  the  banks  of  the  many  mountain 
streams  Avhich  fall  into  the  Black  Sea  on  its  Asiatic 
side,  must  be  fringed  in  many  cases  with  pine  forests 


doAvn  to  the  sea,  (a  fact  since  confirmed  by  a  friend 
avIio  served  Avith  Omar  Pasha),  it  seemed  a  very 
feasible  thing  to  form  and  to  tow  rafts  from  the 
Asiatic  coast  to  Balaklava,  and  there  to  set  all  saAvyers 
from  the  fleet  and  army  upon  reducing  them  into 
timbers  and  slabs  for  a  wooden  road  up  to  the  camp  ; 
and  the  surplus  into  planks  for  such  barracks  as  those 
here  proposed.  It  is  surprising  Iioav  far  a  feAv  rafts 
of  timbers  of  fair  scantling  Avould  go  toAvards  a  single 
roadway  of  eight  miles  in  length,  and  eight  feet  Avide. 

2822.  (Dr.  Sutherland.)  What  advantages  do  you 
think  Avould  be  derived  from  having  a  bright  sur- 
face ? — The  surface  of  this  model  is  partly  bright 
because  I  could  not  get  any  sheet  iron  thin  enough  to 
show  anything  like  the  proportional  substance  ;  there- 
fore I  made  it  in  tin  ;  but  this  casing  is  not  necessarily 
to  be  of  sheet  tin;  you  cannot  get  sheet  tin  of  any  ade- 
quate size.  After  having  made  barracks  of  sheet  iron, 
if  you  had  any  idea  of  these  being  permanently  occu- 
pied in  a  situation  where  you  Avished  to  avoid  a  loss 
of  heat  in  cold  Aveather,  by  radiation,  or  a  reception 
of  the  solar  ray  in  hot,  in  that  case  I  Avould  recommend 
them,  and  indeed  all  dwellings  of  Europeans  in  the 
arid  parts  of  India,  to  be  coated  with  sheet  tin.  The 
vertical  Avails  Avould  trouble  nobody  by  their  reflection 
of  light  any  more  than  do  the  panes  of  AvindoAvs,  except- 
ing just  Avhen  the  suu  is  setting.  The  sloping  roof 
Avould  also  trouble  no  one  Avhere  there  Avere  other 
barracks  near  it ;  supposing  that  you  had  a  succession 
of  barracks,  no  man  could  get  in  such  a  position  as  to 
be  troubled  by  the  rays  from  the  roofs,  of  any  but  the 
exterior  barrack.  It  Avould  no  doubt  shine  brightly 
into  the  eyes  of  persons  approaching  it,  I  believe 
you  could  purchase  Aery  thin  sheet  tin  at  about  l^d. 
the  square  foot  Avholesale.  The  current  size  of  tin 
sheets  is  14  inches  by  10.  They  might  be  laid  over 
the  sheet  iron  like  slates,  but  very  little  overlap  would 
be  needed.  Their  under  side  having  been  roughened 
Avith  sand  paper  (great  care  being  taken  not  to  blur 
the  upper  face),  and  coated  with  Avell  boiled  oil,  with 
a  little  resin  and  brick-dust  stirred  in  it,  such  a  cement, 
if  allowed  to  dry  exposed  until  it  is  almost  solid  and 
very  adhesive  before  the  tin  sheets  are  laid  doAvn,  will 
be  found  to  hold  them  on  firmly  ;  and  if  they  are  very 
thin,  to  keep  their  edges  so  closely  down  as  to  permit 
no  Avater  to  lodge  under  them.  This  Avill  also  dispense 
with  the  use  of  nails,  which  cannot  indeed  be  used 
Avhere  the  under  surface  is  sheet  iron,  and  Avhich  in 
any  case  expose  an  edge  of  the  iron  of  the  tin  sheet, 
detain  drops  of  water  there,  and  lead  to  rusting. 

2823.  Supposing  you  had  a  sheet  of  tin  with  a 
good  reflecting  surface,  what  thickness  of  roof  Avould 
it  represent,  so  far  as  arresting  the  progress  of  the  sun's 
rays  inwards  ? — I  think  I  might  go  this  length,  and 
say  that  if  it  Avere  tolerably  bright,  it  Avould  be  better 
than  half  a  yard  of  masonry,  or  better  than  nearly  a 
foot  of  straw  thatch,  if  you  kept  it  tolerably  bright. 

2S24.  With  regard  to  double  roofs,  what  Avould  be 
the  advantage  of  a  polished  roof  that  Avas  double, 
having  a  space  betAveen  them  ? — That  depends  upon 
Iioav  the  double  roof  is  constructed  ;  the  straAV  roofs 
in  India,  Avhich  are  made  so  that  all  the  edges  are 
presented  against  the  wind,  very  soon  come  to  the 
mean  temperature  of  the  air  ;  in  the  day-time  it  is 
blowing  all  through  the  straAV,  and  each  straw  is  soon 
brought  to  the  temperature,  say  of  110°  or  120°  ;  but 
the  advantage  in  a  construction  of  this  kind,  of  putting 
straAV  between  the  metal  casings,  is  that  the  Avind 
could  not  get  into  the  straAV,  and  you  Avould  have  a 
mass  of  air  retained  there,  that  would  not  be  affected 
in  the  same  way. 

2825.  Would  it  be  a  cheaper  roof  ? — That  depends 
upon  the  durability  of  sheet  tin;  in  India,  in  the 
Western  Provinces,  I  believe  it  Avould  last  a  long 
time  if  laid  down  with  cement  as  above  described. 

2826.  I  observe  that  you  have  not  sIioavu  in  the 
model  any  system  of  ventilation  ? — No  ;  this  model 
was  merely  prepared  to  shoAV  the  mode  of  construc- 
tion. With  respect  to  the  ventilating  of  barracks  in 
India,  I  Avould  beg  to  refer  to  the  general  principles 
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laid  down  in  my  work  on  the  British  army  there,  as 
I  believe  those  to  be  observed. 

In  the  hills  there  would  be  this  kind  of  advantage, 
that  these  planks  could  be  sawed  up  by  the  men 
themselves  in  the  hills,  there  being  an  abundance 
of  pine  timber  there,  and  cedars.  The  sheets  of 
iron  are  so  thin  that  you  have  an  immense  surface 
with  but  a  small  weight,  as  I  mentioned  before; 
a  hill  coolie  could  therefore  easily  carry  up  half  a 
hundredweight,  indeed,  many  of  them  could  carry 
.one  hundred  weight ;  but  half  a  hundred  weight 
would  be  au  easy  load  for  a  hill  coolie  to  carry  up  ; 
he  would  be  able  to  carry  up,  say,  70  or  80  square 
feet  for  3d.  a  day,  and  take  it  a  distance  of  15 
miles,  so  that  the  carrying  of*  it  up  would  be  no 
matter  of  expense  ;  the  bulk  would  be  merely  nomi- 
nal, such  thin  sheets  as  I  am  supposing  packing  up 
into  so  small  a'  space. 

2827.  ( Sir  P.  Cautley.)  Can  you  form  any  idea  of 
the  relative  cost  of  barracks  constructed  as  you  have 
suggested,  and  of  barracks  as  they  are  now  con- 
structed with  thatched  roofs  ? — I  do  not  propose  these 
.for  permanent  barracks  in  the  plains  of  India;  they  are 
more  intended  for  the  hills,  and  in  the  plains  in  places 
where  you'  intended  only  temporarily  to  canton 
the  men.  .1  have  had  no  experience  of  the  action 
of  creosote  or  of  chloride  of  mercury  in  preserving 
wood  from  the  white  ants,  but  I  presume  that  that 
matter  has  been  considered  Avith  regard  to  railway 
sleepers  used  in  India,  and  if  they  would  stand,  the 
wood  used  in  such  buildings  as  these  would  also  stand, 
if  it  were  thus  preserved.  I  think  that  these  would 
prove  a  cheap  kind  of  barracks  for  India,  and 
particularly  cheap  where  you  could  get  the  wood 
easily  sawed  up  like  the  fir.  In  the  plains  of  India 
the  supply  of  that  kind  of  wood  is  not  abundant,  some 
woods  are  in  sawing  very  hard  and  troublesome ; 
mango,  which  is  generally  abundant  and  cheap  in 
the  plains,  is  easily  sawn  up  into  planks,  but  it  warps 
and  cracks.  These  defects,  however,  would  not  mate- 
rially interfere  with  the  use  of  it  in  such  a  construc- 
tion, in  which  it  is  hidden  from  view,  and  constrained, 
as  by  a  laced  jacket,  to  keep  its  place.  Saul  timber 
would  go  far,  as  thin  planks  would  answer,  this  wood 
having  great  strength,  but  it  is  an  expensive  wood,  at 
any  distance  from  the  terrai  jungles  of  its  growth. 
For  all  kinds  of  temporary  barracks,  such  as  those 
which  I  have  suggested,  it  seems  to  me  to  be  about 
the  best. 

2828.  (Sir  II.  Martin.)  The  only  objection  that 
you  would  have  to  it,  in  the  plains,  would  be  the 
invasion  of  the  wood  by  the  white  ants  ? — Yes  ;  I 
think  so. 

2829.  (Sir  P.  Ca.utlcy.)  The  restoration  of  such 
slight  work  Avould,  however,  be  easy  ? — Yes  ;  if  this 
sort  of  wire  were  used,  not  very  much  thicker  than 
bell-wire,  a  man  might  lace  it  backwards  and  for- 
wards ;  he  could  do  it  easily ;  and  furthermore,  if 
between  these  wires  little  pieces  of  wood  were  placed, 
forming  a  lever  of  a  certain  length,  so  that  they  could 
be  twisted  round  if  they  were  too  slack,  they  could 
tighten  up  any  that  should  be  slack  ;  and  in  con- 
structing them  for  hurried  occupation,  I  would  have 
the  workmen  drive  the  nails  six  inches  apart,  until 
the  barrack  was  ready  for  the  troops  to  go  into,  and 
after  the  men  were  in  they  could  go  on  finishing 
them,  and  putting  nails  between  each  of  the  first. 
In  wire-tying  the  frames,  they  might  do  it  quite  care- 
lessly in  the  first  instance,  and  tighten  them  up  after- 
wards. These  are  all  the  remarks  that  I  have  to 
make  as  to  this  method  of  housing  troops,  a  method 
which,  I  believe,  to  be  equally  applicable  for  tem- 
porary barracks  in  Europe,  especially  for  such  camps 
as  at  Aldershot. 

2830.  (Chairman.)  If  I  understand  you,  the  plan 
which  you  have  proposed  is  not  as  a  substitute  for 
permanent  barracks  upon  the  plains,  but  it  would  be 
adapted  for  all  stations  where  there  was  any  doubt 
as  to  whether  the  occupation  would  be  permanent ; 
they  would  be  temporary,  but  substantial  enough  to 
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permanent  barracks  I  cannot  venture  to  say.   

2831.  There  is  another  question  connected  with  20  APnl  186L 
the  subject  you  have  been  considering,  and  I  think 
you  stated  that  you  had  some  plan  for  the  better 
accommodation  of  men  in  tents  ? — Yes  ;  and  the  first 
object  would  be,  as  much  as  possible,  to  get  rid  of 
the  walls  of  tents,  not  only  with  the  view  of  dimi- 
nishing the  weight,  but,  on  sanitary  grounds,  to  get 
rid  of  the  nuisance  which  walls  are  liable  to  become. 
Physicians  well  know  the  effect  of  cloth  in  absorbing 
impure  matter,  and  thereby  becoming  a  source  of 
impurity,  and  producing  a  poisonous  influence, — that 
is  a  very  old  fact ;  and,  in  point  of  fact,  we  find 
that  it  is  supposed  that  the  plague  has  been  carried 
from  one  country  to  another  in  cloth.  A  particular 
name,  Fomites,  has  been  from  early  days  given 
to  cloths  impregnated  with  impurities.  Any  person 
who  has  been  employed  much  in  India  will  know 
this,  that  if  soldiers  have  been  kept  any  length  of 
time  in  tents,  the  walls  of  their  tents  will  become 
in  time  very  impure  ;  the  men  spit  against  them,  and 
dogs  from  the  outside  filthify  them,  and  constantly 
these  cloths,  in  marching,  Avill  be  rolled  up,  espe- 
cially if  rain  has  fallen  against  them,  steaming  with 
impurities,  and  packed  in  the  hackeries,  and  then 
pitched  again  ;  the  men  every  night  sleeping  in  the 
tents  in  a  foul  state  ;  at  other  times  stinking  of 
tobacco  and  otherwise  impure  ;  therefore  to  get 
rid,  as  much  as  possible,  of  the  walls  of  tents  is 
I  consider  a  matter  of  great  moment,  and  not  only  on 
account  of  their  impurity,  but  even  more  from  their 
boxing  men  wp  in  small  spaces,  and  presenting  an 
extensive  surface  of  many  tents  to  the  sun.  In  short, 
who  wOulcl  think  of  dividing  a  barrack  intended  for 
a  given  number  of  men  into  small  rooms  by  partitions 
of  any  kind  especially  in  a  hot  climate,  and  those 
partitions,  cloth  fomites  1  Or  who  would  think  of 
lodging  them,  if  he  could  help  it,  in  a  multitude  of 
separated  little  huts,  exposing  collectively  a  great 
amount  of  surface  to  the  sun,  instead  of  in  one 
spacious  barrack  ?  Yet  such  is  the  principle  of 
tenting  troops  in  India.  But  the  system  has  other 
great  defects,  which  I  desire  to  enumerate  before 
describing  a  plan  designed  to  evade  them  all.  I  have 
been  told  that  the  European  troops  in  the  late  con- 
flict were  even  afforded  field  officers'  tents  for  their 
protection.  But  even  these  are  very  faulty,  especially 
when  crowded,  as  they  must  be,  with  men.  Having 
no  ventilation  at  their  summit,  heated  air  stagnates 
iu  their  deep  pyramidal  roof,  doubly  deep  from  the 
the  lowness,  about  o  feet  6  inches  of  the  eaves. 
This  air  long  after  sunset  keeps  the  tent  from 
acquiring  the  coolness  of  the  evening  air,  indeed 
keeps  it  hot  nearly  all  night,  and  tempts  the  inmates 
to  the  unsafe  though  very  common  practice  of  sleep- 
ing in  the  open  air.  Many  do  so  for  years,  but  more 
are  caught  by  disease  through  it.  Again,  the  props 
of  the  eaves  are  contained  within  the  cloth  of  the 
walls  inseparably.  As  these  Avails  are  made  to  reach 
up  to  the  eaves,  and  have  to  be  laced  to  them  by  men 
standing  on  the  ground,  the  eaves  cannot  be  above 
about  5  feet  6  inches  high.  Also  the  maintenance  of 
the  eaves  in  one  straight  horizontal  line  by  means  of 
a  multitude  of  props  in  the  Avails,  renders  necessary 
a  great  steepness  or  pitch  of  roof,  to  prevent  a  flatness 
just  behind  the  eaves,  like  a  Chinese  roof,  or  even  a 
hollowness  if  the  tent  be  not  very  tightly  set  up.  At 
this  holloAvness  in  heavy  rains  Avater  leaks  through  ; 
Avhereas  the  eaves  might  be  propped  up  so  high  as  to 
reduce  the  slope  of  the  roof  to  a  very  small  angle,  if 
the  props  stood  far  enough  apart  to  allow  the  eave-line 
to  hang  in  slight  catenary  curves,  or  gentle  festoons. 
The  swell  of  these  curves  would,  in  the  nature  of  the 
case,  be  the  lowest  points  down  which  all  flow  Avould 
take  place.  Hence  the  common  ill  propped  (or  rather 
in  principle  Avell  propped)  awning,  of  a  booth  or  shop 
will,  though  almost  flat,  carry  off  not  only  its  OAvn 
rain,  but  that  also  poured  down  upon  it  from  the  face 
of  a  lofty  wall.   In  short,  canvass,  if  in  no  part  abso- 
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Julius  Jeffreys,  lutely  flat  or  hollow,  will  carry  off  the  heaviest  rain. 
Esq.,  F.R.S.   Again  the  ordinary  tent  has  no  openings  but  at  the 
~~         doorways.    If  for  freedom  of  air  the  walls  are  tilted 

20  pn  1861.  u^  ^own  drop  the  eaves  half  way  towards  the  ground, 
bringing  the  slope  of  the  roof  near  to  the  heads  of  the 
inmates.  Moreover  the  ventilation  takes  place  at  the 
lowest  level  where  the  atmosphere  is  rendered  impure 
and  stagnant  by  the  surface  vegetation,  instead  of  being 
invited  from  the  highest  level,  the  ridge  of  the  tent, 
where  it  is  far  purer  and  often  freely  current,  while 
arrested,  and  injuriously  impregnated  below.  Further- 
more you  have  far  more  dust  and  insects  entering 
near  the  ground's  surface.  At  the  very  surface  even 
heavy  sand  blows  in  if  the  door  be  open  ;  and  will 
form  quite  a  bank  sometimes  against  the  walls,  show- 
ing their  effect  in  keeping  it  out.  Lastly,  doors 
opening  to  the  ground  let  in  the  intense  glare  of 
the  ground  which  is  thrown  up  towards  the  eyes 
in  a  degree  oftentimes  so  distressing  as  to  make  the 
closeness  of  closed  doors  preferable  to  it.  What 
is  wanted  is  to  have  at  command  ample  window  space, 
but  doors  only  opened  for  the  moment  of  passage. 
Lastly,  the  best  Indian  tents  with  double  roofs  and 
walls,  containing  together  seven  or  eight  layers  of 
cloth,  are  such  imperfect  arresters  of  the  sun's  rays 
that  you  may  see  where  the  luminary  is  all  day 
through  both  roofs.  They  are  also,  when  they  have 
lost  their  pure  whiteness,  readily  absorbent  of  its 
radiated  heat,  and  there  is  of  course  no  such  substance 
in  them  as  to  have  much  effect  in  retarding  the  trans- 
mission of  heat  inwards.  There  is  value  in  the  double 
roof,  but  the  want  of  an  outlet  for  the  intervening  air 
greatly  reduces  the  value  of  the  two  roofs.  It 
reduces  to  a  minimum  the  value  of  the  principle  of 
convection,  which  is  the  chief  value,  and  permits  a 
powerful  radiation  from  the  outer  roof  down  upon  the 
inner  roof,  and  thence  down  upon  the  inmates. 

Where  tents  are  so  numerous,  the  necessity  of  pitching 
them  as  near  to  each  other  as  their  ropes  will  permit, 
causes  alleys  to  be  left  between  them  at  the  back, 
which,  prevented  by  the  crossing  ropes  from  being 
made  thoroughfares,  invite  impurities,  especially  from 
the  numerous  dogs  which  infest  all  Indian  camps. 

These  alleys  in  stormy  weather  give  rise  to  gusts 
anu  violent  eddies,  in  which  form  Avind  is  most 
trying  to  the  stability  of  tents,  especially  where  the 
quantity  of  Avail  surface  or  steep  pent  roof  is  so  large 
in  proportion  to  the  area  enclosed,  and  where  the  tent 
pegs  are  exposed  to  the  weather,  and  their  hold  in  the 
ground  is  soaked  by  rain  conducted  down  to  them  by 
the  ropes.  6thly,  the  ventilation  of  ordinary  tents, 
taking  place  from  below,  eddies  of  accumulated 
dust  are  constantly  whirling  into  them,  or  to  keep 
it  out  the  doors  have  to  be  closed  and  oppression 
endured. 

I  have  now  to  invite  attention  to  the  system  which 
appears  to  me  to  embrace  all  the  main  properties  of 
tents  which  are  to  prove  as  protective  of  British 
troops  as  is  possible  in  a  tropical  climate. 

The  improvements  in  tents  for  British  troops  in 
India,  which  I  have  to  submit  for  the  attention  of 
the  Commissioners,  will  be  best  understood  by  a  re- 
ference to  these  large  drawings ;  but  it  will  be  well 
to  premise  certain  remarks  on  important  points  before 
turning  to  the  drawings. 

At  the  time  I  was  in  India  the  tent  of  the  common 
soldier  was  totally  unfitted  for  the  reception  of  our 
countrymen  in  such  a  climate.  During  any  pro- 
tracted campaign  in  the  hottest  months  it  must  have 
caused  a  destruction  of  health,  if  not  of  life,  to  many, 
and  a  waste  of  vigour  to  all — consequences  far  more 
costly  in  merely  their  money  estimate  than  the  su- 
perior tents  with  which,  it  is  gratifying  to  hear,  the 
Government  has  provided  its  British  troops  during 
the  late  commotion  ;  for  I  am  informed  that  the  sol- 
diery were  supplied  with  field  officers'  tents  ;  but  even 
these,  as  I  have  already  endeavoured  to  point  out,  are 
very  defective  in  principle,  although  so  cumbrous  in 
proportion  to  the  number  of  men  they  can  accommo- 
date. 


The  modifications  I  am  about  to  suggest  are  so 
considerable  that  I  must  earnestly  deprecate  that  pre- 
judgment  of  them  which  usage  might  prompt,  and 
exhort  attention  to  the  grounds  upon  which  they  are 
based.  Some  of  them,  however,  must,  I  presume, 
have  long  ago  forced  themselves  on  the  attention  of 
others,  from  their  simplicity  ;  and  I  have  at  various 
times  explained  their  advantages  to  military  men  and 
others.  It  may  then  be  hoped  they  will  have  the 
advantage  of  not  appearing  quite  novel. 

Instead  of  pitching  tents  separately  I  propose  that 
their  flies  or  roofs  should  be  looped  together, — say 
any  number  from  two  up  to  twenty  tents  or  more  in 
one  block  ;  four  or  five  tents  in  length,  and  three  or 
four  in  breadth. 

Fig.  IV.  represents  a  side  view,  and  Fig.  V.  an  end 
view  of  such  a  system  of  tents.  Such  a  square  block 
of  tents  would  present  the  least  surface  to  the  sun  ; 
but  if  the  object  were  to  increase  the  side  ventilation, 
an  oblong  shape,  like  an  ordinary  barrack,  might  be 
assumed,  formed  by  having  only  two  tents  one  way, 
and  say  ten  the  other.  Since  the  plan  provides  for 
varying  the  position  of  the  tents  from  a  line  of  three 
to  a  square,  and  the  number  from  a  single  tent  to 
twenty  or  more,  experience  should  soon  decide  the 
best  form. 

All  walls  would  be  dispensed  with,  excepting  the 
outer  walls  of  the  tents  surrounding  the  block.  Thus 
a  square  block  of  twenty  tents,  each  of  thirty  feet  by 
twenty,  would  form  one  large  room  about  120  feet 
square.  In  places  and  seasons  where  malaria  was  rife 
the  block  could  not,  I  believe,  be  too  solid,  ventilation 
at  the  surface  should  be  avoided,  and  ventilation  from 
the  roof  invited  down,  as  will  be  described. 

Before  proceeding  further,  it  may  be  well  to  invite 
attention  to  the  stability  and  facility  of  erection  of 
such  a  system  of  tents.  Each  of  the  tents  has  a  roof- 
tree  or  ridge  plank  of  strong  wood,  B.,  Fig.  IV.  and  V., 
from  fifteen  to  twenty  feet  long,  and  from  one  to  one 
and  a  quarter  inches  thick,  and  from  six  to  nine 
inches  wide,  suspended  edgeways,  being  supported  by 
an  iron  eye,  clamped  on  the  upper  corner  of  each  end 
of  the  plank  in  the  following  manner  :  A  A,  are 
supporting  poles  (a  couple  of  stout  bamboos)  employed 
in  pairs  in  lieu  of  the  usual  pole,  and  standing  12  feet 
apart  at  bottom,  but  inclined  together  at  top.  A 
staple  clamped  on  the  top  of  one  pole  carries  a  short 
chain,  the  other  end  of  which  is  passed  through  the 
eye  at  the  upper  corner  of  the  ridge  plank  B,  or 
through  both  its  eye  and  the  eye  of  the  ridge  plank 
of  the  next  adjoining  tent,  as  at  B  1,  B  2,  Fig.  V., 
this  chain  is  then  linked  upon  a  staple  at  the  top  of 
the  fellow-hole,  A,  Fig.  IV.,  and  kept  from  riding  off 
by  a  hook  or  wedge. 

Fig.  III.  represents  the  ground  upon  which  a  block 
of  16  tents  is  to  stand.  All  the  care  necessary  is  to 
determine  the  points  for  the  feet  of  all  the  poles.  It 
may  be  done  quickly  and  accurately  in  this  simple 
manner  :  OP  is  a  cord  stretched  along  one  side  of  the 
ground.  Red  marks  SSS,  &c.  upon  this  cord  are  the 
spots  for  the  feet  of  the  first  line  of  poles  in  pairs.  QR 
is  another  cord,  having  on  it  equi-distant  blue  marks 
1 1' t",  and  stretched  at  right  angles  to  the  line  OP.  A 
sloping  line  RS  to  the  fourth  mark  S  is  marked  at 
just  such  length  as  will  set  the  line  QR  truly  square 
with  OP.  Stakes  having  been  driven  into  the  ground 
at  all  the  points  SSS,  the  line  OP  is  advanced  to  the 
position  tv.  Stakes  are  then  driven  in  at  the  points 
S'S'j  &c,  and  the  line  OP  is  then  advanced  to  tv' ,  and 
stakes  are  driven  at  S"S",  &c.  Thus  the  line  OP  is 
advanced  to  a  third  and  fourth  or  fifth  position, 
according  to  the  numbers  of  tents  in  the  breadth  of 
the  system. 

The  pairs  of  bamboo  poles  are  then  laid  flat  ivpon 
the  ground  in  rows,  as  shown  by  the  dotted  lines 
S,  Y,  S,  &c,  the  top  angles-of  all  the  pairs  pointing 
in  the  same  direction.  The  fly,  or  roof-cloth  of  each 
tent  C  C,  Plate  VI.,  is  then  laid  in  its  place  upon  the 
prostrate  poles  A,  and  all  the  roof-cloths,  both  length 
and  breadth  ways,  are  quickly  looped  together,  as 
along  g,  g,  &c.  The  roof-planks  B,  B,  are  then  brought 
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into  position.  They  are  slid  through  loose  cord-loops 
G  G-,  Plate  IV.,  V.,  and  VI.,  fixed  along  the  ridge 
line  of  the  roof-cloths  C,  C,  for  suspending  the  latter 


tinder  the  planks,  while  a  pent  awning  lying  over  Julius  Jeffreys, 
the  planks,  shelters  the  ridge  ventilators  to  be  pre-  ■Es^-' 
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sently  described. 


Fig.  III. 


V 


The  whole  system  of  tents  is  now  ready  for  erec- 
tion. From  the  end  of  the  first  ridge  plank  or  roof- 
tree  B  1,  Fig.  VI.,  of  each  front  row,  a  stout  rope, 
K,  K,  proceeds  over  the  angle  of  a  pair  of  bamboo 
cross  stilts  or  shears  M,  M.  The  rope  being  secured  at 
the  angle  is  extended  on  to  a  block,  through  which 
is  rove  a  rope  K,  one  end  of  which  is  looped  over  a 
stake  in  the  ground  N,  while  to  the  other  end,  m,  is 
attached  a  team  of  bullocks.  The  teams  attached  to 
all  the  four  rows  of  tents  being  ready,  and  the  stilts 
M  of  each  rope  raised  to  a  sufficient  angle  to  give  an 
upward  tension  to  the  prostrate  tents,  the  teams  are 
set  in  motion  together,  and  by  one  pull  erect  the 
whole  system  at  one  haul.  There  are,  of  course, 
check  stays  at  the  opposite  end  of  each  row  fastened 
to  ground  stakes  to  prevent  the  tents  being  drawn 
beyond  the  perpendicular.  Similar  stays,  of  which 
the  erection  ropes  form  some,  are  then  made  fast  at 
the  hither  end  of  the  rows.  This  simple  hoisting 
tackle  is  got  ready  while  the  tents  are  being  prepared 
for  erection,  so  that  no  time  is  lost. 

This  great  tent  barrack,  covering  14,000  superfi- 
cial feet,  supposing  the  block  to  contain  20  tents,  is 
now  ready  to  give  shelter  at  once  to  a  whole  regiment, 
although  the  pitching  is  not  quite  complete.  Along 
the  lines  of  junction  g  of  the  several  rows  of  tents, 
ropes,  d,  d,  Fig.  IV.,  hang  down  at  suitable  distances, 
which  may  now  be  made  fast  to  double  tent  pins  in- 
serted as  cross  stakes  in  the  ground  below.  The  small 
inclination  or  pitch  of  the  roof  cloths  gives  these  ropes 
a  great  mechanical  power  in  keeping  them  tight. 

The  foot  of  each  bamboo  pole  is  then  made  securely 
fast  to  its  cross  stakes  L.  As  the  bamboos  are  12  feet 
apart,  at  bottom,  as  the  ground  is  sheltered  from  wet, 
and  the  cross  stakes  from  their  construction  have  a 
hold  in  the  earth,  from  which  they  could  not,  without 
great  force,  be  torn  away,  the  stability  of  the  system 


in  that  direction  will  at  once  appear,  especially  when 
the  general  absence  of  walls,  and  the  small  resistance 
presented  to  the  wind  by  roofing  so  little  inclined  is 
taken  into  consideration.  Moreover,  spare  ropes  may 
hang  down  the  poles  A,  A,  Fig.  IV.,  which  on  any 
great  emergency,  as  of  a  violent  gale,  may  in  a  mo- 
ment be  extended  to  the  foot  stakes  of  the  neighbour- 
ing poles  ;  and  some  of  the  vertical  cords,  d,  d,  from 
the  eaves  g  can  be  also  carried  obliquely  to  the  next 
row  of  stakes.  But  there  could  be  very  rarely,  if 
ever,  any  occasion  for  employing  such  additional 
security,  for  the  system  has  far  greater  stability  than 
ordinary  double-poled  tents. 

To  proceed.  The  small  inclination  given  to  the 
roof  not  only  diminishes  materially  the  hold  of  wind 
upon  it,  and  increases  the  area  covered  by  a  given 
quantity  of  cloth,  but,  in  conjunction  with  the  loop- 
ing of  the  roof  cloths  of  the  different  tents  together, 
it  has  the  especial  advantage  of  permitting  the  eaves 
to  be  no  less  than  eight  feet  high,  while  the  central 
ridge  is  no  more  than  12  or  13  feet  high.  This  height 
of  the  eaves  everywhere  should  be  jealously  main- 
tained. Let  it  not  be  feared  that  rain  would  leak 
through  a  roof  of  that  flatness.  Canvass  of  fair  quality 
and  fairly  stretched  will  carry  off  any  rain  with  much 
less  inclination  than  this.  We  see  this  in  the  case 
of  booths  and  awnings  before  houses,  which,  though 
almost  flat,  will  carry  off,  in  addition  to  their  own 
rain,  that  also  running  down  the  walls  they  project 
from.  A  sheet  stretched  at  the  four  corners  will 
convey  all  the  rain  that  falls  upon  it  into  a  tub  under 
its  centre,  if  it  be  weighted  down  a  little  by  a  brick 
placed  in  it.  The  leaking  of  ordinary  tents,  although 
they  have  a  much  steeper  pitch,  is  caused  by  the 
continuous  propping  up  of  the  eaves  behind  which 
there  is  a  flatness  or  even  hollow,  as  in  a  Chinese 
roof,  however  steep  the  pitch  may  be. 

Y  2 
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,  'u'ius  Jeffreys, 
Esq.,  F.R.S. 
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Fie.  VII. 


The  inside  |tent-pins,  or  stakes,  being  in  this  sys- 
tem subjected  to  a  vertical  strain  upwards,  the  stake 
seen  in  this  Figure  No.  VII.,  and  marked  L,  has  ap- 
peared to  me  to  combine  ease  in  use,  with  great 
security.  It  might  be  of  wood,  but  of  forged  or  cast 
iron  ;  it  could  be  cheaply  supplied  from  England.  It 
has,  you  will  observe,  a  somewhat  spear-shaped  blade, 
shown  in  L,  to  be  driven  obliquely  into  the  ground, 
and  with  the  broadway  of  the  blade  towards  the 
surface.  The  butt,  or  part  above  ground,  about  nine 
inches  long,  has  an  eye  through  it  close  to  the 
ground,  and  another  at  top.  When  two  such  stakes 
are  driven  into  the  ground,  so  that  their  butts  cross 
each  other  nearly  at  a  right  angle,  if  the  upper  eye 
of  each  be  tied  down  by  a  cord  to  the  lower  eye  of 
the  other  under  it,  any  rope  made  fast  to  the  point 
of  crossing  of  the  stakes  could  only  be  dragged  from 
its  position  by  breaking  up  broadways  the  ground 
over  the  whole  of  both  blades.  The  corkscrew  stake, 
proposed  by  a  gentleman  whose  name  I  do  not  recol- 
lect, would  also,  I  have  no  doubt,  be  very  secure. 
What  kind  of  stake  would  upon  the  whole  be  the 
best  is  a  point  to  be  determined  by  experience. 

An  outline  of  the  general  construction  and  erection 
of  the  system  having  been  premised  permit  me  to 
invite  your  attention  next  to  the  momentous  question 
of  ventilation,  as  explanatory  of  the  particular  details 
which  now  claim  attention. 

To  do  any  justice  to  the  question  of  ventilating 
soldiers'  tents,  which  are  of  necessity  more  crowded 
than  officers,  we  have  to  bear  in  mind,  1st,  That  the 
largest  possible  amount  of  ventilation  should  be  at 
command,  and  at  the  same  time  under  command. 
2ndly,  That  the  supply  of  air  should  be  received  from 
as  great  a  height  above  the  surface  of  the  ground  as 
is  possible.  Every  foot  of  elevation  diminishes  ma- 
terially the  amount  both  of  malaria  and  of  dust,  Avith 
which  the  atmosphere  is  impregnated.  3dly,  That 
at  all  times  when  the  outer  air  is  warmer  than  the 
inner,  the  tendency  of  the  ventilation  is  downward  of 
itself.  4thly,  That  while  soldiers  should  have  an 
abundance  of  fresh  air  during  sleep,  they  ought  not 
to  lie  in  a  current  of  wiM  at  the  earth's  surface.  The 


natives  themselves  are,  in  many  cases,  careful  on  this 
point.  The  solitary  watchman,  lying  on  his  bed  in  a 
field  of  melons,  (translated  in  our  version  of  the  sacred 
prophet,  "  his  lodge  in  a  garden  of  cucumbers  "),  is 
usually  careful  to  prop  up  a  mat  on  the  windward  side 
of  his  bed  at  least,  and  thereby  greatly  to  diminish  the 
risk  of  an  attack  of  intermittent  or  rheumatic  fever. 
5thly,  That,  not  only  should  there  be  an  abundant 
change  in  the  air,  but  that  it  should  have  free  and 
unimpeded  circulation  over  a  spacious  area.  To 
falfil  these  conditions  we  have  here,  in  the  first 
place,  a  vast  mass  of  cloth  Avail  sAvept  aAvay,  and  with 
it  the  removal  of  a  magazine  of  fomenters  of  impuri- 
ties, and  of  obstructions  to  the  circulation  of  air  about 
the  persons  of  the  living  occupants  of  the  spacious 
area,  Avhich  thus  immures  them  as  little  as  possible. 
I  must  beg  to  express  a  hope  that  this  great  advan- 
tage will  not  be  lightly  cast  aside.  Again,  ventilation, 
to  be  effective,  must  be  as  general  as  possible.  To 
command  this,  and  to  bring  in  and  let  out  air  freely 
at  a  high  level,  the  roof,  throughout  the  AA'hole  length 
of  every  ridge,  is  open  for  tAvo  feet  in  width,  as  you 
Avill  observe  at  G,  G,  Fig.  IV.,  also  seen  in  this  Fig.  V., 
and  in  this  prostrate,  Fig.  VI.  The  cloths  on  either 
side  of  the  ridge  terminate  about  a  foot  from  it,  in  small 
cords,  some  inches  apart,  which  are  attached  to  the 
cords  carried  by  the  ridge  plank.  In  the  system  of 
20  tents  we  haA'e  at  the  ridges  alone  1,000  square 
feet  of  ventilating  surface.  To  shelter  the  opening 
from  sun  and  rain,  and  to  catch  the  AA-ind  at  one  time, 
or  exclude  it  at  another,  a  cloth  pent  H,  II  running  the 
Avhole  length  of  the  ridges,  and  3  feet  Avide  on  either 
side  of  them  overlies  the  ridge  openings,  and  is  per- 
manently fixed  along  the  top  of  the  loops  enclosing 
the  ridge  plank.  Cords,  //,  h,  are  attached  to  the  outer 
edges  of  the  pent  cloth,  from  3  to  6  feet  apart.  These 
cords  pass  doAvn  to  the  eaves,  and  passing  through  an 
eyelet  hole  in  the  cloth  ascend  up  the  under  surface 
of  the  flies,  as  you  will  see  by  this  line  marked 
%',  to  a  point  under  that  from  which  they  started. 
They,  there,  pass  through  the  roof  cloth  again,  and 
terminate  again  in  the  edge  of  the  pent  cloth  H. 
Thus  the  pents  may  either  be  stretched  open  by 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OP  THE  ARMY  IN  INDIA. 


173 


tightening  the  upper  lines  of  these  cords  (secured 
then  by  a  slip-knot  at  the  eaves),  or  the  pents  may  be 

■  drawn  down  close  to  the  roof  by  tightening  the  lower 
lines,  as  shewn  in  the  dotted  lines  H  '  II ".  Thus  the 
ridge  ventilators  may  be  entirely  closed,  or  that  to 
windward  may  be  shut  if  gusts  unacceptably  cold 
blow  down  it,  allowing  still  a  free  ventilation  to 
leeward  ;  the  pents  will  then  act  as  a  cowl.  Or 
again,  the  pent  to  leeward  may  be  closed,  that  to 
windward  being  kept  open  ;  the  peiits  will  then  act 
as  gigantic  windsails,  inviting  down  the  upper  breeze, 
when  often  the  air  entangled  by  vegetation  is  stag- 
nant and  impure  below. 

I  have  next  to  request  your  attention  to  this  line  of 
junction  G-  between  the  eaves  of  the  several  tents. 

We  have  here  the  opportunity,  by  not  bringing  the 
eaves  of  the  opposite  roofs  into  contact,  but  linking 
them  to  each  other  apart  by  the  loops  of  one  side,  or 
of  both,  to  command  most  desirable  lines  of  ventila- 
tion all  along  the  eaves  jjarallel  to  the  ridge  lines,  and 
of  less,  equal,  or  even  greater  width,  if  desired,  ac- 
cording to  the  distance  apart  at  which  the  tents  are 
pitched,  or  the  slope  which  at  the  time  may  be  given 

.  to  the  roofs  by  lengthening  out  then-  loop  connexion, 
and  tightening  the  vertical  ropes.  .  Thus  we  may 
have  a  gutter  ventilation  of  500,  1,000,  or  more  square 
feet.  Eave  flaps  e,  e,  hanging  down  will  confine  the 
sun's  rays,  when  shining  in  vertically,  to  narrow  lines 

.  between  the  tents,  and  will  cut  off  its  rays  altogether 
when  they  are  oblique.  And  by  drawing  the  flaps 
together  the  vertical  rays  may  be  shut  out  also ;  and 
by  the  same  means  the  ventilation  may  be  restrained, 

.  or  even  cut  off. 

2832.  (Dr.  Sutherland.)  How  would  you  dispose 
of  the  rain  water  ? — In  the  first  place,  I  would  have 
each  tent  of  these  larger  than  an  ordinary  tent  is. 

2833.  But  would  you  not  have  a  large  rain-fall 

■  accumulated  at  one  point  ? — I  will  explain  that  point. 
Supposing  that  these  were  separate  tents,  and  each  of 

.  them  was  large,  each  would  require  of  course  its 
little  gutter  around  it  to  carry  off  the  rain.  I  would 
then  have  a  provisional  gutter  running  along  the 
ground  at  the  junction  of  each  line  of  tents.  This 
would  equally  carry  off  all  moderate  rain  falling  from 
the  eaves.  For  heavy  rain  I  would  have  the  eave  flaps 
turned  up  one  under  the  other  ;  thus  forming-  an  eave 
gutter  between  the  tents,  say  1  or  11  feet  wide,  and  9 
inches  deep.  Such  a  gutter  would  amply  suffice  to 
carry  along  any  rain  to  the  end  of  the  line  of  tents.  If 
the  cloth  forming  the  eave  flaps  were  soaked  in  drying 
oil,  the  gutter  would  be  quite  water-tight,  but  this 
would  hardly  be  necessary. 

How  preferable  this  arrangement  to  the  8,000  or 
9,000  square  feet  of  wall  cloth  and  rods  dispensed 
with,  which  in  the  case  of  separate  tents  would  be- 
come soaked  with  wet,  and  then  in  marching  be  folded 
up  damp,  and  steaming  with  impurities. 

I  have  now  to  invite  your  attention  to  the  outer 
eaves  of  the  system  ;  the  eaves  are  here  also  eight 
feet  high,  and  instead  of  having  numerous  eave  props 
.  enclosed  in  the  cloth  walls,  and  therefore  inseparably 
accompanying  them  as  in  usual  tents,  there  are  sepa- 
rate strong  props  F,  F,  to  support  the  eaves  wherever 
there  is  a  tent  rope. 

The  eaves  ought  I  conceive  to  be  propped  up  only 
wherever  it  is  stretched  by  a  rope.  The  intervening 
props,  encased  in  the  ordinary  cloth  walls  by  not 
allowing  the  eaves  between  the  ropes  to  drop  in 
slight  festoons  cause  hollows  to  be  formed  behind  the 
caves,  in  which  rain  is  liable  to  lodge,  and  then  leak 
through  into  the  tent  ;  whereas  by  allowing  the  eaves 
to  hang  in  slight  curves,  the  fly  itself  may  be  stretched 
with  half  the  usual  pitch  without  causing  even  the 
heaviest  rain  to  leak  through  ;  for  all  that  is  neces- 
sary in  a  cloth  tent  is  that  the  descent  shall  be  con- 
stant. By  allowing  the  eaves  to  drop  a  little  between 
the  stretching  ropes,  each  rope  line  forms  a  kind  of 
secondary  cross  ridge  to  which  the  swell  of  the  cloth 
forms  a  gutter  line.  A  dwarf  wall  of  cloth  or  cannaut 
J,  only  four  feet  high,  having  a  rope  bound  along  its 
upper  edge,  and  stiffened  or  not  with  sticks,  sewed 


into  it,  is  supported,  by  being  tied  against  these  eave  Julius  Jeffreys, 
rods  F.  An  open  space  four  feet  high  is  thus  left,  Esq.,  F.R.S. 
you  will  observe,  between  the  top  of  the  dwarf  wall,  2Q  A~J"1861 
and  the  eave  above.  To  the  whole  length  of  the  "  p  1 
eaves  there  is  attached  a  cloth  curtain  E,  E,  six  feet 
wide.  It  may,  in  fact,  form  a  continuation  of  the 
roof  cloth.  This  cloth  is  divided  into  separate  cur- 
tains at  every  eave  prop  ;  every  other  curtain  being 
made  broader  than  and  overlapping  the  intermediate 
ones.  When  these  curtains,  furnished  wjth  short  cords 
at  their  edges,  are  stretched  out  to  the  tent  ropes  D, 
and  secured  to  them  by  their  cords,  they  form  awnings 
before  the  window  space,  which,  as  I  have  already 
observed,  is  four  feet  high,  and  runs  round  the  whole 
erection  between  the  low  walls  and  the  eaves.  When 
the  curtains  are  down  they  overlap  this  window  space 
by  two  feet,  and  may  be  secured  by  their  cords  to  the 
eave  props  F,  F.  The  window  space  is  then  entirely 
shut  in,  or  every  second,  or  fourth  curtain  may  be 
raised  up,  forming  a  series  of  separate  windows,  which 
probably,  in  any  but  the  hottest  weather,  would  at 
night  be  the  usual  arrangement.  For  keeping  off  glare 
and  dense  ground  dust  by  clay,  and  impure  ground 
air  and  intruding  animals  at  night,  the  low  four  foot 
wall  would  in  general  be  kept  in  its  place  ;  but,  if  de- 
sired, it  might  be  removed  or  tilted  up  like  an  awning 
below  the  one  above  it.  Lastly,  this  upper  curtain  E 
might  at  night  be  coiled  up  to  give  still  greater  freedom 
to  air.  In  a  violent  storm  the  long  eave  props  on  the 
windward  side  might  be  removed,  and  the  roof  cloth 
inclined  down,  until  the  eaves  rested  on  the  low  four 
foot  wall,  while  the  eave  curtain  might  be  stretched 
out  on  a  slope  to  the  ground,  and  pinned  down  to  it. 
The  force  of  the  wind  would  thus  be  broken  much 
more  than  in  an  ordinary  tent. 

We  have,  then,  in  this  simple  construction,  lofty 
eaves,  eight  feet  high,  always  stiffly  propped  up,  with 
window  and  door  spaces  anywhere,  or  everywhere,  if 
desired.  Such  ventilation  as  is  thus  offered,  super- 
added to  the  universal  ventilation  in  the  roof,  would 
keep  the  entire  area,  up  to  the  very  ridges,  at  all 
times  fresh,  and  would  rapidly  sweep  away  that  after 
heat  of  the  day,  which  renders  tents  so  stifling  of  an 
evening,  and  sometimes  for  half  the  night. 

The  question  of  main  importance  remains  to  be 
considered, — the  exclusion  of  solar  heat.  My  own 
experience  in  tents  and  experiments  carefully  directed 
to  the  inquiry,  lead  me  to  the  conclusion,  that  the 
many  folds  of  loose  wove  cotton  employed  in  India 
are  peculiarly  ill-suited  for  the  purpose. 

The  seven  or  eight  layers  in  the  two  flies  of  a  tent 
do  not  form  even  an  opaque  mass.  The  position  of  the 
sun  may  be  readily  discerned  through  them  all.  When 
new  and  brilliantly  white,  they  certainly  reflect  many 
of  the  rays,  but  they  absorb  a  great  number,  which  they 
rapidly  transmit,  and  radiate  down  upon  the  persons 
of  the  inmates.  The  principle  of  non-conduction,  or 
rather  slow-conduction  of  impinging  rays,  is  not  ap- 
preciably applicable  in  the  case  of  tents.  If  two  flies 
were  employed  in  the  system  of  tents  here  proposed, 
and  each  were  made  with  two  or  even  one  layer  of  such 
close  canvas  as  is  now  made  abundantly  and  cheaply 
in  Calcutta  it  would  ansAver  much  better  than  the 
three  or  four  layers  of  cotton  cloth  usual  in  a  fly. 
While  the  outer  fly  might  be  covered  with  fine  white 
cotton  cloth  in  strips  removable  for  washing  to  main- 
tain such  whiteness  as  would  have  reflective  value. 
In  any  common  tent  the  outer  fly  ought  by  all  means 
to  have  a  large  ventilating  opening  at  the  very  sum- 
mit ;  for  want  of  which  the  capacious  space  usual 
between  the  flies  is,  excepting  when  wind  forces  a  cir- 
culation, almost  useless  for  convection,  the  chief  pur- 
pose such  a  space  should  serve. 

In  the  drawing  before  us  it  will  be  observed  that 
only  a  single  roof  is  adopted  and  that  is  of  a  single 
layer  of  close  strong  canvass. 

This  is  not  done  without  mature  consideration,  in 
the  hope  that  the  following  important  provision  will 
be  adopted,  otherwise  there  ought  to  be  two  separate 
roofs.  It  is  of  the  greatest  importance  that  the  re- 
flective power  and  opacity  of  metal  should  be  put  in 

Y  3 


174 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Julius  Jeffreys,  requisition  for  the  sun-resisting  surfaces  of  tropical 
Esq.,  F.R.S.  tents. 

— ~  Even  such  limited  trials  as  are  justifiable  in  uninvited 

20  April  1861.  efforts  have  satisfied  me  that  a  cloth  durably  coated 
~~~~~  with  tin  bronze  might  be  manufactured  at  a  cost  of 
from  one  to  two  shillings  the  square  yard  according  to 
the  quality  ;  in  India,  with  the  appliances  at  the  com- 
mand of  the  Government,  at  less.  Such  a  cloth,  how- 
ever brittle  might  be  the  cement  employed  for  hold- 
ing on  the  bronze,  would  bear  any  amount  of  rolling  up 
on  wooden  rods,  though  it  would  be  damaged  by  much 
crumpling.  A  flexible  cement  is  therefore  not  neces- 
sary for  the  present  purpose,  though  I  doubt  not 
forthcoming,  and  very  desirable. 

I  would  employ  this  cloth,  in  breadths  four  feet 
wide,  attached  to  a  rod  across  each  end,  and  of 
lengths  to  suit  the  surface  it  has  to  cover.  These 
reflecting  cloths  for  the  roof  would  reach  from  the 
ridge  ventilators  down  to  the  eaves.  Each  cloth 
would  be  detained  in  its  position  by  cords  ready 
placed  so  that  the  cloths  could  be  either  placed  in 
position  before  the  tents  were  raised  or  drawn 
up  afterwards  by  letting  loose  a  sufficient  num- 
ber of  the  eave  loops  to  admit  the  cloths  to  pass  up 
over  the  roof.  In  like  manner  at  sunset  these  re- 
flectors could  be  taken  down.  Each  dozen  of  them 
might  then  be  laid  upon  each  other  and  rolled  up 
firmly  into  one  bundle,  which  might,  ©r  not,  be  slipped 
into  a  case  like  a  sack.  All  these  rolls  might  then 
be  stowed  away  into  the  waggons  ready  for  the 
morning's  march.  In  a  standing  camp  they  might, 
excepting  in  a  very  hot  night,  remain  in  position  on 
the  roof.  The  end  and  side  walls  of  the  system  of 
tents  on  Avhich  the  sun  shone  ought  to  have  similar 
reflecting  cloths  suspended  exterior  to  them.  The 
walls  of  these  tents  being  vertical  could  not  dazzle 
the  sight  of  beholders  from  without.  Neither  could 
the  greater  part  of  the  roof,  it  being  out  of  sight. 
The  exterior,  or  end,  slants  could  alone  reflect  light 
in  the  eyes  of  passers  by,  and  that  only  of  persons  at 
a  particular  distance  and  when  the  sun  was  low ; 
when,  of  course,  if  it  were  desirable,  the  metallized 
cloths  would  be  removed  from  those  slants  of  the 
roof  which  faced  outwardly. 

Tents  of  this  description  would  be  found  to  surpass 
many  substantial  buildings  in  their  resistance  of  solar 
heat. 

Such  metallized  cloth  would,  I  believe,  suffer  little 
from  rain.  When  we  see  the  gilding  of  domes — a 
mere  film  of  metal,  lasting  through  a  century,  and 
patches  of  gilding  still  bright  on  ruins  in  the  tropics, 
neglected  for  many  centuries,  and  find  even  the  slight 
gilding  of  the  backs,  and  especially  on  the  edges  of 
books,  to  bear  so  much  friction,  I  think  the  sufficient 
durability  of  the  tin  cloth  need  not  be  doubted  ;  for 
though  tin  is  more  oxidyzable  than  gold,  it  is  very 
little  affected  by  atmospheric  or  solar  action  at  natural 
temperatures.  The  cloth  itself,  as  well  as  the  main 
roof  cloth  under  it,  would  be  so  effectually  guarded 
from  wet  and  rotting  that  there  might  actually  be  a 
considerable  economy  of  materials  in  the  plan.  There 
can  be  no  doubt  that  such  a  system  of  tents  would 
cost  much  less  than  separate  tents  with  double  flies 
and  walls  surrounding  each  one  of  them. 

In  a  military  point  of  view,  to  diminish  by  one 
half  or  more  the  weight  of  matter  to  be  carried,  and 
the  space  an  encampment  Avould  occupy,  where  a 
regiment  might  be  accommodated  in  one  spacious 
room,  and  to  have  large  bodies  of  men  at  once  under 
the  eyes  of  their  officers,  are  advantages  I  should 
suppose  of  no  small  account.  It  is,  however,  in  a 
sanitary  point  of  view,  and  therefore  indeed  in  the 
highest  military,  that  I  do  sincerely  hope  the  atten- 
tion of  those  who  are  responsible  for  a  due  preserva- 
tion of  military  life  in  India  may  be  turned  to  these 
proposed  improvements.  Whether  any  part  of  these 
plans  have  been  suggested  or  tried  before  I  do  not 
know.  If  they  are  properly  carried  out  I  cannot 
doubt  of  their  answering  their  promises. 

Since  polished  steel  rolling  mills  would  form  the 
chief  agents  iu  the  manufacture  of  the  tin  bronzed 


cloth  for  the  tents,  and  of  the  finer  tin  or  aluminium 
cloth  for  hats  and  back  curtains  for  the  neck,  and 
since  the  splendid  rolling  mills  in  the  Indian  mints 
are  not,  I  presume,  occupied  half  their  time  in  lami- 
nating metal  for  coining,  I  do  not  see  why  they  should 
not  be  employed  for  the  former  purpose,  whether  the 
bronze  powders  were  brought  from  England  or  made 
in  India  by  the  natives,  who  are  great  adepts  at 
beating  out  metals  into  thin  leaf  and  making  bronze 
of  it.  India  also  would  yield  on  the  spot  the  very 
best  gums  (as  they  are  called  in  commerce)  of  which 
to  compound  the  most  suitable  cements  ;  and  the 
India-European  service  abounds  now  in  able  men, 
full  of  zeal  to  direct  any  inquiries  in  practical  science. 
One  or  two  skilled  workmen  as  superintendents  would 
of  course  be  required  from  Europe.  In  the  meantime 
the  metallized  cloths  might  be  obtained  from  England 
at  a  very  moderate  cost,  as  soOn  as  the  manufacture 
was  established  ;  but  the  tents  would  of  course  be  made 
in  India,  and  so  likewise  might  the  hats,  with  much 
advantage.  It  behoves  the  Government,  I  think,  to 
afford  such  employment  as  it  can  to  some  of  the  native 
labour,  which  has  been  largely,  though  unavoidably, 
supplanted  by  the  products  of  European.  To  en- 
courage new  art  in  India  is  of  the  greatest  importance 
to  the  Government  as  well  as  to  the  people.  A  few 
native  gilders  with  each  force,  supplied  with  the  leaf 
metal,  or  bronze  powders  and  cements,  and  with 
burnishing  stones,  would  repair  abrasions  of  the  re- 
flective surfaces  of  the  tents  and  hats,  and  burnish 
any  dull  spots,  though  the  reflecting  power  of  even 
dull  metal  is  great. 

In  conclusion,  I  may  express  the  hope  that  a  me- 
talized  cloth,  i.e.,  a  cloth  faced  with  tin  bronze,  will 
soon  be  produced  at  a  moderate  cost.  Some  years  ago 
it  occurred  to  me  that  a  flexible  cement  for  fixing 
the  metal  on  the  cloth  might  be  formed  of  india- 
rubber.  In  1857  Messrs.  Bishop,  painters  and  banner 
makers,  in  Doctor's  Commons,  coated  with  metal 
some  rubber-faced  cloth  prepared  for  me  by  Messrs. 
Silver  and  Co.,  of  Bishopgate  Street,  which  had  the 
advantage  of  flexibility,  and  for  a  first  attempt  was  as 
promising  as  could  be  expected.  It  may  be  doubtful 
if  rubber  would  stand  an  Indian  sun,  even  under  a 
metal  face,  which  throws  off  the  greater  part  of  the 
rays.  'Trial  can  alone  decide  this.  But  for  cloth 
curtains  to  be  simply  rolled  up,  like  a  map  or  blind, 
cement  of  such  flexibility  is  not  needed.  I  am  in- 
formed that  lately  a  metal-faced  cloth  was  submitted 
to  the  India  Council,  but  costing  the  price  of  silk. 
When  once  fairly  produced,  since  the  materials  are  so 
low  priced,  the  cost  of  manufacture  would  be  rapidly 
reduced.  A  manufacturer,  if  encouraged  by  a  posi- 
tive and  large  demand,  and  by  some  good  process, 
ought,  I  should  think,  to  produce  a  superior  calico 
cloth  Avell  and  durably  faced  with  tiu,  at  Is.  6c?.  per 
square  yard,  if  not  less. 

2834.  (Sir  P.  Cautley.)  What  is  the  width  of  each 
of  those  spans  ? — I  suppose  that  might  be  just  as  you 
please  ;  but  say  30  feet. 

2835.  To  what  extent  would  you  carry  the  num- 
ber of  tents  in  the  maximum  ? — I  do  not  see  exactly 
where  you  need  stop  ;  why  not  house  a  regiment  ? 
The  only  limit  is  set  by  the  sufficiency  of  level 
ground  and  the  power  you  can  bring  to  operate  simul- 
taneously and  conveniently  for  the  instantaneous 
erection  of  the  whole  system  of  tents. 

2836.  (Dr.  Farr.)  Your  tent  has  not  yet  been  used 
in  any  part  of  India  ? — Never. 

2837.  Will  all  these  tents  be  in  communication  the 
one  with  the  other,  so  that  the  persons  in  one  will  be 
breathing  the  atmosphere  which  will  be  common  to  all, 
or  would  they  be  isolated  ? — It  would  be  a  common 
atmosphere,  but  ventilated  at  numerous  points. 

2838.  Would  not  that  be  objectionable  ? — No  ;  you 
would  get  rid  of  the  walls  which  cause  the  stagnation 
of  the  air  about  the  men,  and  which  become  very 
offensive,  and  you  would  have  ventilation  here 
and  ventilation  there,  and  so  on  internally  through- 
out. In  fact,  as  no  one  would  think  of  dividing 
a  barrack  or  hospital  ward  into  numerous  rooms  by 
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cloth  walls,  or  of  having  instead  a  number  of  small 
detached  buildings  with  low  cloth  walls,  so,  I  contend, 
ought  tents  for  European  troops  in  the  tropics  to  be, 
as  far  as  is  practicable,  thrown  into  one  spacious  area 
having  air  at  command  at  all  points. 

2839.  {Chairman.}  If  I  rightly  understand  your 
plan,  any  considerable  inequality  of  ground  would  be 
fatal  to  it,  for  it  would  appear  that  you  must  obtain  a 
perfectly  level  plain  upon  which  to  place  this  assem- 
blage of  tents  ? — Surely  not  ;  I  think  not ;  hut  you 
do  really  find  the  camping  ground  in  all  the  plains  in 
India  very  level ;  as  a  general  rule  there  is  no  in- 
equality whatever  ;  but  if  it  were  very  unequal  all  the 
inconvenience  would  be  this,  that  they  would  be  a 
little  awry  ;  some  parts,  for  example,  might  be 
depressed  at  a  greater  angle  than  you  would  find 
under  ordinary  circumstances.  But  there  is  nothing 
in  the  plan  to  prevent  the  tents  being  pitched  in  pairs 
only,  or  even  singly,  if  it  be  desired  ;  and  as  single 
tents  they  would  still  possess  considerable  advantages 
in  their  stability,  the  loftiness  of  the  eaves,  and  the 
central  line  ventilation,  and  the  windsail  action  of 
the  pent  cloth  along  the  ridge  line.  But  in  this  case, 
of  course,  an  extra  supply  of  outer  walls,  and  of 
central  poles  A,  A,  to  support  the  roof  would  be 
needed.  You  would  lose  the  great  economy  of  the 
plan  and  its  saving  of  carriage  ;  and  you  would  sacri- 
fice the  great  advantage  of  exposing  only  a  minimum 
surface  to  the  sun.  There  is  an  eave  curtain,  which 
either  hangs  down  during  the  night,  and  overlaps 
and  shuts  it  up,  or  during  the  day  is  open  like  a 
verandah,  so  that  you  can  raise  it  or  not  as  you  please, 
portions  of  which  you  can  shut  down,  or  leave  it  just 
as  you  please. 

2840.  (Sir  P.  Cautley.)  The  eave,  in  fact,  drops 
doAvn  ? — Yes,  and  overlaps  the  dwarf  wall  ;  it  is 
sufficiently  long  ;  here  is  the  edge  view;  there  is  the 
eave  curtain,  and  there  is  the  low  Avail  ;  there  are 
these  advantages  in  this  mode  of  construction  : 
the  first  is,  that  it  will  protect  the  men  from  the 
heavy  sand  and  dust,  which  is  very  dense  at  a  low 
level — at  four  feet  high  it  is  troublesome  enough,  but 
at  that  height  it  is  nothing  like  what  it  is  down  on 
the  ground.  Another  point  is  one  upon  which,  as  I 
have  remarked  already,  the  natives  teach  us  a  lesson. 
A  native  watching  a  garden  of  melons  at  night,  in- 
variably places  a  mat  to  windward  of  his  low  bed, 
which  is  generally  of  a  certain  height,  to  shield  him 
from  the  wind,  and  to  cut  off  the  immediate  current 
of  wind  from  his  body  ;  that  is  a  matter  really  of 
prime  importance,  for  it  will  often  just  make  the  dif- 
ference whether  a  man  escapes  or  not  an  attack  of 
rheumatism  or  of  intermittent  fever.  It  is,  of  course, 
much  to  be  desired  that  the  men  should  have  air 
coming  in  copiously,  but  it  should  be  above  the  level 
of  their  bodies.  Therefore  the  men  sleeping  to  wind- 
ward should  have  a  curtain  four  or  five  feet  high 
always  up  at  night,  but  with  an  entirely  free  circula- 
tion of  air  above  it.  This  is  a  sanitary  point  of 
much  prophylactic  importance. 

2841.  Would  not  that  be  open  to  objection  during 
a  north-west  hurricane  ? — During  a  hurricane  I 
would  bring  the  curtain  down,  remove  the  eave 
props  F,  F,  and  bring  the  wall  right  down  to  the 
ground.  I  would  have  extra  stretching  ropes  d,  d, 
Fig.  IV.,  with  their  pins  ready  driven  to  be  brought 
taut  as  the  eaves  dropped.  Having  dispensed  with 
so  large  a  proportion  of  outer  ropes  and  pins,  we  may 
well  afford  this  extra  provision  ;  although  even  with 
the  eaves  left  two  or  three  feet  higher  than  usual, 
the  various  other  points  in  the  construction,  especially 
the  broad  base  and  span  of  the  main  poles  A,  A,  and 
the  facility  with  which  the  inner  eave  ropes  can  be 
carried  to  windward  and  made  fast  to  the  next  line, 
would  ensure  a  more  than  usual  stability  in  a 
storm. 

I  would  now  desire  to  revert  to  a  question  of  the 
highest  importance — of  great  importance  in  the  case 
of  houses,  of  greater  in  that  of  tents,  and  in  greatest 
of  all  with  respect  to  head-dress,  and  body  dress 
also.    It  is  this.    What  is  the  surface  which  can 


be  employed   with    best    advantage    for  warding  Julius  Jeffreys, 
off  the  solar  ray  ?    I  speak  of  the  very  surface.    It    Esq.,  F.R.S. 
may  be  a  film  immeasurably  thin.    I  do  not  refer  2Q  ^~^~1861 

to  the  heat  retarding  mass  of  matter  carrying  that  

surface. 

If  I  should  appear  to  press  my  views  somewhat 
emphatically,  I  hope  the  Commission  will  lay  it  to 
an  anxiety  to  establish  the  truth,  where  the  objects 
are  so  vitally  important.  This  compels  me  not  to 
rely  only  upon  its  being  known  that  I  have  had  my 
share  of  experience  of  tents  and  houses  in  India, 
and  thore  than  a  usual  experience  in  head-dress,  and 
its  being  presumed  that  in  common  with  others  de- 
voted from  youth  to  the  branches  of  science  con- 
cerned, I  have  not  remained  unpossessed  of  the 
growing  stock  of  facts  and  laws  which  constitute 
these  sciences,  but  also  to  refer  to  my  own  experi- 
ments made  at  various  times,  and  in  a  variety  of 
peculiar  forms.  I  will  trouble  the  Commissioners  with 
a  few  only  of  the  general  results  bearing  immediately 
upon  our  subject — and  some  of  them  fa  miliar  enough 
to  all  observers. 

1st.  With  respect  to  visibility  by  and  inconvenience 
to  beholders.  I  find  that  when  favourably  placed  a 
bright  metallic  surface  is  the  best  in  existence,  and  a 
thoroughly  white  surface  the  worst.  Thus  if  bright 
metal  surfaces,  far  or  near,  about  the  level  of  the  eye, 
are  suspended  in  vertical  or  horizontal  planes,  they 
will  in  sunshine  be  less  visible  than  almost  any  other, 
while  white  will  be  most  visible,  and  in  a  bright 
light  more  or  less  dazzling  from  every  point  of  view. 
But  if  both  these  surfaces  are  given  the  spheroidal 
form  of  a  helmet,  or  in  other  words  are  broken  up 
into  an  infinity  of  tangent  planes  at  all  angles,  then, 
indeed,  let  the  eye  of  the  beholder  be  where  it  will, 
and  the  sun  at  whatever  elevation,  the  sun  will  dazzle 
and  endanger  the  eye  very  far  more  where  the  reflect- 
ing surface  is  bright  metal  than  where  it  is  dead 
white  ;  but  still  the  latter  will  be  increasingly  daz- 
zling, though  not  intolerably  so,  as  in  the  case  of  bright 
metal. 

Next,  with  respect  to  protective  power  in  averting 
the  solar  ray.  I  find  that  metal  of  polished  brilliancy, 
however  thin,  will  refuse  admission  to  the  sun's  rays 
almost  altogether  when  they  do  not  fall  perpen- 
dicularly upon  it,  and  even  when  they  do  that  the 
greater  part  are  reflected.  If  the  metal  be  not  so  very 
thin  as  to  be  translucent,  what  is  yet  a  film  of  it  would 
vie  with  masonry  a  yard  thick.  Even  when  much 
duller  than  that,  a  metallic  surface  surpasses  any  other 
in  averting  power.  Next  to  it  comes  a  purely  white 
surface  ;  but  soiling  rapidly  reduces  its  power. 
Nevertheless  the  facility  with  which  it  may  be  em- 
ployed in  the  form  of  cloth,  flexible  as  this  is  in  all 
directions,  and  easily  renewed,  gives  it  great  advan- 
tages. All  colors,  even  when  pale,  admit  a  con- 
siderable amount  of  heat  ;  when  dark  they  are  but 
little  better  than  black  itself.  .Smoothness  of  surface 
partakes  of  the  nature  doubtless  of  reflective  bright- 
ness, presenting  a  plane  for  the  rebound  of  impinging 
rays  ;  while  fibrous  roughness  so  greatly  entangles 
and  detains  them  as  to  vie  with  darkness  of  color  in 
causing  an  absorption  of  them.  Hence  a  dark  felt 
surface  is  about  the  very  worst  in  this  respect  ;  as  is 
likewise  an  old  dark  straw  roof. 

The  property  of  the  matter  immediately  below  the 
surface  in  accelerating  or  retarding  the  transmission 
of  rays  which  have  obtained  a  lodgment,  is  a  distinct 
point.  Straw  is  one  of  the  slowest  transmitters, 
especially  when  used  in  bulk  as  in  a  roof,  and  felt  in 
its  soft  state  also.  When  stiffened  with  lac  cement  it 
is  less  so.  Cork  is  also  known  to  be  one  of  the  slowest 
conductors  of  heat  in  its  ordinary  forms.  The  Indian 
pith  "  sola "  and  cotton  wool  are  about  the  most 
tardy  conductors.  Nevertheless  while  the  sun  is 
shining  with  force  upon  any  of  them  there  is  some 
vis  a  tergo  in  the  succeeding  rays  which  seems  to 
impel  on  those  in  front  by  a  different  law  from  that 
of  ordinary  conduction.  If  a  thermometer  with  a 
cylindrical  bulb  be  rolled  up  in  the  thin  cork,  used 
singly  in  hats  (and  supposed  on  account  of  it  to  be 
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Julius  Jeffreys,  non-conducting)  until  the  bulb  is  encircled  by  a 
Esq.,F.R.S.  .dozen  layers,  a  thermometer  thus  guarded  with  pale 
— —  brown  cork  will,  in  a  few  minutes,  rise  up  to  within 
20  April  1861.  a  £ew  degrees  of  one  with  an  exposed  black  bulb,  while 
another  thermometer,  guarded  only  by  a  single  layer 
of  common  tin-bronzed  paper,  will  not  have  risen  in 
temperature  one-third  or  one-fourth  as  much.  Fur- 
thermore if  a  thermometer  be  isolated  in  a  small 
cylinder  of  paper  one-eighth  of  an  inch  from  it  on 
all  sides,  and  coated  with  burnished  gold  leaf,  sucli 
a  thermometer  will  almost  refuse  to  acknowledge 
the  presence  of  a  midday  sun.  At  the  end  of  some 
hours  it  will  not  rise  more  than  three  or  four 
degrees  above  the  temperature  of  the  air  ;  but  if 
we  place  exterior  to  that  bright  cylinder,  at  an  equal 
distance  or  more,  a  second  cylinder  of  felt  or  of 
flock  paper  of,  say,  a  light  brown  color,  the  doubly 
encased  thermometer  will  actually  rise  in  temperature, 
and  that  considerably,  though  not  so  much  as  if  the 
inner  cylinder  were  also  of  a  fibrous  surface  like  the 
outer  one.  The  results  were  of  a  similar  character 
when  the  inner  protecting  medium  was  in  encircling 
contact  with  the  bulb.  There  were  many  other  re- 
sults connected  with  the  intrusion  and  exclusion 
of  rays,  and  others  relating  to  the  extrusion  of  them 
by  dissipation  from  a  solar-heated  body,  which  all 
possess  much  interest,  but  the  above  facts  may  suffice 
in  conjunction  with  the  results  of  actual  experience 
to  establish  the  grounds  upon  which  I  would  urge  in 
the  construction  of  barracks,  tents,  and  head-dress, 
more  discriminating  attention  to  exterior  surfaces,  and 
to  the  spaces  and  exits  required  to  give  any  value  to 
currents  of  convection  for  cooling  interior  surfaces. 

It  may  be  of  interest  to  describe  one  of  the  instru- 
ments employed  in  the  more  recent  of  my  experiments 
made  Avith  a  view  to  ascertain  the  rapidity  of  the 
penetration  of  the  solar  ray. 

f\  In  order  to  command  an  in- 

strument more  instantaneously 
sensitive  than  an  ordinary  ther- 
mometer, and  to  determine  the 
difference  in  the  action  when  rays 
are  received  on  a  convex  or  in  a 
concave  surface,  and  also  (by 
closing  with  a  diaphragm  of  gold 
paper  the  mouth  of  the  concave 
side,  like  a  kettle  drum.)  to  be 
able  effectually  to  cut  off  dissipa- 
tion of  heat  from  the  back  of  the 
instrument  when  the  convex  side 
was  the  one  acted  upon,  I  had  a 
thermometer  made  of  the  form 
and  size  of  this  sketch.  A,  A,  is 
a  transverse  mid-section  of  a  hol- 
low hemisphere  of  glass,  with  an 
ordinary  stem  B,  B,  rising  up  from 
its  edge.  The  dotted  curves 
C,  C,  C,  complete  the  form  of  the 
bulb,  as  seen  on  its  concave  side. 
It  is  rather  deeper  than  a  hemi- 
sphere, being  five-eighths  of  an 
inch  deep,  and  one  inch  in  dia- 
meter. In  such  an  instrument  the 
expansion  and  contraction  of  the 
glass  bears  of  course  a  larger 
proportion  to  the  quantity  of 
metal  expanding  and  contracting 
than  in  the  case  of  a  solid  bulb, 
but,  unless  the  shell  of  mercury 
be  made  too  thin,  not  to  an  extent 
preventing  the  instrument  from 
yielding  various  interesting  re- 
sults. It  is  due  to  Messrs. 
Negrctti  and  Zambra,  opticians, 
to  state  that  Mr.  Zambra,  with 
characteristic  dexterity,  produced 
the  instrument  for  me,  I  believe, 
after  a  second  trial.  There  is 
a  contrast  iu  experiments  made 
under  an  Indian  and  English 
c\  SUD>  which  shows  how  much  the 

extreme,  power  of  the  former  is 


due  both  to  the  high  temperature  of  the  atmosphere 
and  to  its  frequent  stillness,  especially  shortly  before 
and  at  intervals  in  the  rainy  season.  Any  current 
of  wind  of  our  summer  temperature  under  80°  will 
wash  away  heat  as  fast  almost  as  it  can  be  received 
by  some  surfaces  ;  but  when  the  shade  atmosphere 
is  at  110°  (or  120°,  as  I  have  found  it  in  experi- 
menting in  India  ),  and  especially  if  it  is  still,  the  solar 
ray  penetrates  with  a  force  incomparably  greater. 
Hence  all  experiments  in  England  ought  to  be  made 
with  our  thermometers  well  shielded  from  currents, 
if  not  in  vacuo. 

Applying  our  experience,  then,  to  practice  : — As  a 
surface,  whether  for  houses,  tents,  or  dress,  bright 
metal  exceeds  every  other,  provided  we  can  so  em- 
ploy it  in  only  vertical  or  overhanging  planes,  and  in 
horizontal  or  slightly  inclined  planes,  as  that  it  shall 
not  distress  the  sight.  Where  we  cannot  command 
these  positions,  a  well  stretched,  reversible,  and 
changeable  white  cover,  similar  to  that  provided  for 
this  felt  helmet,  is  the  next  best  substitute.  It  will 
not  equal  metal  indeed,  and  it  will  be  more  or  less 
dazzling  in  all  positions,  which  metal  is  not,  but  it 
may  equal  all  our  interior  provisions  put  together, 
provided  its  purity  be  preserved.  For  this  end  all 
covers  ought  to  be,  I  think,  reversible,  the  fresh 
under  side  being  turned  up  when  the  upper  is  soiled 
at  all,  and  also  exchangeable  for  a  fresh  clean  cover 
when  both  surfaces  are  soiled. 

It  is  doubtless  a  providentially  designed  fact  that 
white  cotton  is  so  spontaneous  a  gift  of  nature  in  the 
tropics  (bleached  indeed  by  the  very  luminary  its 
whiteness  has  to  defeat),  that  the  native  must  go  out 
of  his  way  to  give  it  colour — must  be  at  cost  and 
trouble,  neither  of  which  does  he  delight  in.  Hence 
in  this  rare  instance  he  has  by  employing  it  set  us  an 
example  countenanced  by  science,  and  in  following  it 
of  late  the  Indian  authorities  have  taken  one  of  a 
very  few  steps,  during  an  occupancy  of  100  years, 
towards  a  better  protection  of  their  troops.  But  a 
suitable  surface  alone  cannot  be  relied  upon,  either 
for  houses,  tents,  or  still  less  for  dress. 

In  raising  up  the  dangerous  Sikh  and  Punjabee  to 
occupy  the  place  of  duty  between  the  European 
soldier  and  the  sun  of  India,  deserted  by  the  Hindoo 
sepoy,  and  a  commander  in  Lord  Clyde,  to  employ 
them  thus  to  the  uttermost  as  a  shield  to  the  latter, 
undeterred  by  the  vaunting  spirit  of  the  Seik,  the 
design  of  Providence  was  manifested  that  the  bulk  of 
our  countrymen  should  not  suffer  that  ruinous  ex- 
posure to  the  sun  which  would  have  inevitably  issued 
in  the  passing  away  of  our  dominion  in  India.  The 
ample  resources  of  nature  and  science  for  shielding 
the  soldier,  well  nigh  sun-proof,  and  the  ample  time 
of  100  years  for  perfecting  them,  has  been  afforded 
us  in  vain.  It  is  appalling  and  humiliating,  but  most 
needful,  we  should  consider  the  destruction  which  the 
puerilities  of  fashion  had  left  the  sun  of  India  to 
inflict  upon  our  countrymen. 

Amongst  many  others,  the  instance  of  the  detach- 
ment marching  upon  the  jungle  force  in  the  Arrah 
district  is  especially  instructive,  as  exhibiting  the 
effects  of  the  sun  upon  the  moral  as  well  as  the  vital 
powers  of  the  brain.  The  detachment  is  stated  to 
have  become  unaccountably  panic-struck,  though 
drawn  from  a  distinguished  regiment  and  the  naval 
brigade  ;  and  out  of  so  small  a  body  no  less  than  107 
are  said  to  have  died  in  the  day  or  two's  exposure 
from  solar  apoplexy,  18  of  whom  had  been  wounded. 

2842.  {Dr.  Farr.)  When  did  that  occur  ? — I  forget 
the  exact  date,  but  it  was  the  detachment  at  Arrah, 
Her  Majesty's  35th  Regiment. 

2843.  (Sir  R.  Martin.)  The  terror  of  the  men  on 
that  occasion  was  brought  about  by  the  effects  of  the 
sun  ?— Surely,  the  brain  is  the  seat  of  all  human  feel- 
ings, it  is  the  seat  both  of  courage  and  of  cowardice, 
and  one  has  only  to  see  a  man,  even  the  bravest  man, 
suffering  from  delirium  tremens,  a  state  of  the 
brain  kindred  to  that  which  is  produced  by  the  sun, 
to  perceive  that  courage  is  dependent  upon  an  easily 
disturbed  condition  of  the  brain.  I  have  seen  a  man 
shake  with  terror  at  a  mouse  when  suffering  from 
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of  Micliell  came 
and  exhibited  to 
cloth  of  this  de- 
price,  he  made  a 


delirium  tremens  ;  and  are  we  to  suppose  that  there 
is  no  medium  between  that  and  a  man  being  in  posses- 
sion of  the  full  power  and  vigour  of  his  mind  ?  I 
can  view  it  as  no  otherwise  than  through  providential 
interference,  that  exposure  to  a  tropical  sun  does  not 
"  make  cowards  of  us  all."  When  we  find  that 
luminary  has  power  to  strike  into  extinction  the 
functions  of  the  brain,  I  can  see  no  physiological  or 
psychological  reason  why  in  its  lesser  operations  it 
should  not  send  a  whole  army  of  heroes  into  a  delirium 
of  abject  cowardice  and  panic.  It  is  painful  to  know 
that  a  small  square  of  this  tin-bronze  cloth  or  even 
this  tin-bronze  paper  arched  over  their  hats  might, 
though  it  is  but  an  imperfect  protection  without  other 
provisions,  have  probably  saved  several  of  these  lives, 
by  sufficing  to  keep  the  solar  action  in  such  cases 
within  the  point  of  destruction. 

2844.  (Sir  P.  Cautley.)  You  have  said  that  there 
is  great  facility  for  making  this  material  in  India  ? — 
Yes. 

2845.  That  is  to  say,  of  putting  the  tin-bronze  upon 
the  cloth  ? — Yes,  I  think  so. 

2846.  A  gentleman  of  the  name 
to  the  India  Office  a  few  days  ago, 
the  members  of  the  Council  there, 
scription,  and  with  regard  to  the 
very  different  statement  from  that  which  you  have 
made,  for  he  said  that  the  price  would  equal  the 
value  of  silk  ;  he  brought  a  specimen  of  the  cloth 
covered,  looking  very  like  the  specimen  you  have 
produced;  he  had  a  variety  of  textures,  but  the  one 
that  he  recommended  for  tents  for  the  Crimea  he 
estimated  would  cost  as  much  as  silk?— I  have  only 
to  say  that,  with  respect  to  this  bronze  paper,  the 
question  will  arise  as  to  the  difference  in  cost  of 
laying  it  down  on  paper,  and  upon  fine  calico  ;  if 
the  thing  was  seriously  gone  into  on  a  large  scale, 

.  I  think  the  prices  would  be  very  different  from 
Avhat  he  stated  ;  you  cannot  form  any  judgment  from 
a  mere  specimen  ;  and  I  think  that  these  sheets  of 
tin  paper  are  sold  wholesale  for  about  Id.  a  piece, 
and  the  cloth  that  I  speak  of  as  suited,  from  the 
fineness  of  its  texture,  to  be  tin-bronzed  would,  in 
India,  I  think,  be  procurable  for  about  6d.  a  square 
yard,  and  if  you  had  this  bronze  material  on  cloth, 
you  would  have  a  very  fair  article.  Now  if  the 
tinned  paper  is  only  2c?.  a  square  yard,  and  the  cloth 
6d.  per  square  yard,  I  cannot  but  think  that  4c?.  ought 
to  pay  the  difference  of  putting  the  tin  on  to  the 
cloth,  especially  when  you  have  polished  steel  mills 
for  rolling  it  smooth  in  the  Indian  mints. 

2847.  You  consider  it  would  be  a  simple  operation 
to  put  the  tin-bronze  on  to  the  cloth  ?— Yes.  I  had 
some  cloth  which  was  coated  with  an  india-rubber 
preparation,  and  then  coated  with  silver  leaf,  and  it 
seemed  to  be  no  very  serious  operation ;  the  way  in 
which  the  makers  of  flags  and  banners  go  to  work  in 
London  is  too  operose  ;  all  that  work  has  to  be  done 
very  minutely  and  carefully,  as  the  banners  are  of 
various  colours  and  of  various  patterns,  and  that  work 
is  done  on  a  comparatively  small  scale;  it  is  put  on  to 
silk,  and  they  have  a  kind  of  privileged  price. 

2848.  (Dr.  Sutherland.)  If  this  texture  which  you 
have  produced  were  to  be  used  for  the  purpose  of 
covering  a  helmet,  how  would  you  attach  the  tinfoil 
to  the  material,  so  as  to  prevent  the  heat  of  the  sun 
from  melting  the  cementing  substance,  or  the  rain  from 
dissolving  it  ? — The  substance  should  not  be  liable  to 
be  injured  by  the  effects  of  wet,  it  should  be  of  a  resi- 
nous character  ;  shellac  forms  the  stiffening  substance 
of  all  the  hats  that  go  to  India — all  those  felt  hats 
which  are  sent  to  that  country;  and  if  it  will  answer 
to  form  a  stiffening  material  exposed  to  a  very  consi- 
derable summer  heat  for  a  medium  like  felt,  a  fortiori 
under  a  tin  surface  it  would  answer  the  same  purpose, 
and  I  have  no  doubt  that  a  solution  of  shellac  would  per- 
fectly suffice  to  keep  the  tin,  as  far  as  that  is  concerned, 
intact,  or  a  cement  like  gold  size  might  be  employed. 
As  I  have  already  remarked,  domes  gilded  with  it  as 


20  April  1861. 


a  cement  lasts  for  centuries.  On  the  ruins  near  Agra  Julias  Jeffreys, 
may  be  seen  brilliant  patches  of  gilding  which  have  Esq.,  F.B.S. 
outlasted  the  lapse  of  ages.  The  question  of  brittle- 
ness  is  a  more  nice  matter  to  deal  with.  With 
regard  to  cost,  I  do  not  think  that  it  could  be  at 
all  arrived  at  accurately,  as  it  is  not  used  in  the 
arts.  The  only  instance  that  I  am  aware  of  is  in 
the  making  of  banners,  and  if  you  were  to  go  to  a 
banner  maker,  and  get  him  to  do  it,  you  would 
have  to  pay  him  a  totally  different  price.  With  regard 
to  laying  on  tftie  cloth,  I  took  the  trouble  to  go  to  one 
of  the  best  banner  makers  in  London,  and  I  had  a 
good  deal  of  conversation  with  him,  and  suggested  to 
him  the  use  of  india-rubber  cement,  inasmuch  as  it 
would  be  unaccompanied  by  brittleness,  which  is  the 
trouble  connected  with  laying  it  on  the  cloth  ;  but 
brittleness  is  only  troublesome  in  the  case  of  banners 
which  float  about  in  the  wind,  and  troublesome  when 
you  wish  the  article  to  endure  crumpling  up  ;  but  it 
would  not  be  of  moment  if  the  cloth  upon  which  it 
was  laid  were  only  rolled  up  like  a  map  on  a  roller. 

2849.  (Chairman.)  Your  argument  is,  that  the 
price  cannot  be  correctly  ascertained  because  no  de- 
mand exists  for  the  article  ? — Yes ;  and  I  think  that  any 
person  who  undertook  to  make  it  would  suggest  a 
price  that  would  cover  the  expense  of  a  particular 
apparatus.  I  think  you  must  have  recourse  to  some 
additional  means  to  do  it  on  a  large  scale.  In  India 
you  could  have  the  bronzing  done  by  handwork,  and 
then  by  passing  the  bronzed  cloth  through  the  rolling 
mills,  which  you  have  at  command  in  the  mints,  you 
would  avoid  the  charges  incident  on  providing  such 
expensive  machinery  in  England  which  a  manu- 
facturer would  probably  expect  that  his  first  contract 
should  pay  for,  lest  future  ones  should  not  be  obtained, 
although  the  mills  and  other  apparatus  might  last  a 
lifetime. 

2850.  (Dr.  Farr.)  You  think  so  favourably  of  the 
specimen  which  you  have  produced  that  you  would 
recommend  a  trial  to  be  made  of  it  in  India  ? — Yes. 

2851.  (Chairman.)  You  have  spoken  of  it  as  a 
possible  protection  for  a  man's  head  against  the  sun  in 
India,  ? — Yes  ;  so  far  as  all  that  can  be  effected  by 
surface  is  concerned  ;  but  I  shall  beg  to  explain  this 
more  fully  when  speaking  of  head-dress. 

2852.  I  understood  you  to  say  that  you  would  apply 
it  also  to  tents  ? — Yes  ;  in  this  case  to  tents,  and  in 
the  other  case  in  the  form  of  a  very  thin  sheet  of  tin 
cemented  down  upon  a  barrack — the  kind  of  barrack 
I  have  recommended  ;  but  in  all  cases  in  such 
directions  as  shall  not  distress  the  sight  of  beholders. 

2853.  Have  you  now  closed  that  part  of  your  evi- 
dence which  relates  to  the  tents  and  to  the  housing 
of  the  troops  generally  ? — I  wish  to  add  that  I  once 
made  an  underground  chamber  for  coolness,  or  what 
is  called  a  tye-khanu  in  India,  which  led  to  a  plan 
based  on  the  cheapness  with  which  wells  are  made  for 
commanding  a  great  extent  of  underground-  surface, 
for  absorbing  into  the  cool  earth  the  heat  of  a  hot 

•  weather  atmosphere.  This  is  for  cooling  a  barrack 
in  the  hot  season,  and  giving  them  also  a  warm 
ventilation  in  the  nights  of  the  cold  season.  In 
my  work  on  the  British  army  in  India  I  have 
entered  more  fully  into  the  theory  of  the  subject 
than  I  can  at  present.  In  a  full  persuasion  of  the 
value  of  the  tempering  power  of  the  earth  in  the 
tropics,  I  would  almost  prefer  to  refer  to  the  details 
given  in  that  work  ;  but  I  will  briefly  explain  the 
proposal  to  the  Commissioners.  We  are  all  familiar 
in  England  with  the  equable  temperature  of  a  cellar 
— its  coolness  in  summer  and  warmth  in  Avinter.  The 
cooling  power  •  of  the  walls  of  a  cellar-room  in  India 
will  suffice  tolerably  well  to  cool  the  quantity  of  air 
needed  for  a  few  inmates,  but  it  is  utterly  insufficient 
for  cooling  much  air.  If  the  air  be  at  all  frequently 
changed  the  effect  is  lost.  The  mass  of  earth  below 
the  first  six  feet,  down  to  the  water  level,  say,  40  to 
60  feet,  should  be  put  into  requisition  in  such  a  way 
as  to  get  the  action  of  a  maximum  of  surface  upon  a 
continuous  current  of  air  of  moderate  diameter. 
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Julius  Jeffreys,  I  propose,  then,  that  the  ground  on  the  long  side  of  a 
Esq.,  F.R.S.    barrack,  to  the  distance  of,  say,  1 50  or  200  yards,  should 


be  studded  with  rows  of  common  earth  wells,  each 
about  one  yard  in  diameter,  E,  F,  G-,  &c,  Fig.  VIII. 
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Fig.  VIII. 


The  first  row  of  each  Avell  may  be  sunk  in  the  en- 
closed verandah  of  a  barrack.  The  bottom  of  this 
well  is  connected  with  the  bottom  of  the  next  well 
outwards  by  means  of  a  passage  P,  about  two  feet 
high  and  one  and  a  half  wide.  Of  this  second  well, 
and  of  all  the  rest  outwards,  except  the  outermost,  the 
uppermost  five  or  six  feet  are  plugged  up  with  grass 
laid  on  a  "  jarfree"  or  frame  of  bamboo  sticks,  crossing 
the  wells,  and  overlaid  at  top  with  earth.  Just  below 
the  plugging,  a  passage,  similar  to  that  at  bottom, 
connects  this  second  well  to  the  next,  and  so  on 
alternately  ;  the  tops  and  bottoms  of  the  wells  are 
counected.  A  large  cowl  or  windsail  S,  made  of 
common  matting  and  bamboos,  and  so  suspended  as  to 
be  turned,  at  will,  to  face  all  winds,  surmounts  each 
furthermost  Avell  of  all  the  rows. 

The  hot  wind,  caught  by  the  mouth  of  the  wind- 
sail,  which  should  be  five  or  six  feet  in  diameter, 
blows  down  and  up  each  well  until  it  makes  its  exit 
into  the  verandah  thoroughly  cooled,  but  without 
receiving  much  addition  of  moisture,  unless  the 
bottoms  of  the  wells  are  carried  below  the  water  level. 
By  simply  falling  in  temperature  it  loses  dryness  quite 
enough  when  well  cooled,  and  verging  towards  its 
own  dew  point — a  great  advantage  of  this  system 
over  tatties,  which  undoubtedly  make  air  damper  than 
is  to  be  desired  when  transitions  to  and  from  drought 
cannot  be  avoided.  The  wells  may  stand  from  six  to 
nine  feet  apart,  according  to  the  stiffness  of  the  under- 
ground earth,  and  it  would  be  prudent  to  encase  the 
tunnel  passages  with  one  layer  of  brickwork,  or  with 
earthen  arches,  which  the  natives  make  and  bake 
successfully  of  any  shape.  Mortar  would  not  be 
needed  ;  the  wells  themselves  are  mere  earth  wells 
with  no  casing.  Such  wells  used  to  cost  in  India,  if 
dug  only  until  the  water  was  approached,  from  Is.  6d. 
to  2s.  6d.  each,  according  to  the  price  of  labour  in 
the  locality. 

It  may  be  shown  that  a  system  of  100  or  120  such 
wells  would  effectually  cool  for  seven  months  or  more 
each  year  air  enough  to  ventilate  freely  a  barrack 
300  feet  long,  60  wide,  and  20  high.  In  the  cold 
months,  especially  at  night,  indeed  whenever  the 
temperature  of  the  atmosphere  was  below  the  mean 
of  the  year,  air  ought  to  pass  freely  through  the 
wells,  in  order  the  more  effectually  to  cool  their 
earthy  surfaces  down  again,  removing  the  heat  they 
had  received  from  the  hot  season'  air  which  they  had 
cooled.  Part  of  the  cold  night  currents  thus  passing 
through  them  and  becoming  tempered  should  be 
allowed  to  enter  the  barrack,  that  instead  of  too 
much  shutting  out  of  air  at  night  on  account  of  its 
coldness  in  that  season,  there  might  be  a  freer  venti- 
lation with  air  warmed  by  the  well  surfaces.  Thus 
some  of  that  very  heat,  by  being  deprived  of  which 
the  hot  season  air  had  been  rendered  gratefully  cool, 
is  now  imparted  by  the  earthy  mass  in  which  it  Avas 
stored  up,  to  the  chilly  night  air  of  the  cold  season 


to  temper  it  to  a  pleasant  warmth.  Thus  caloric 
taken  doAvn  from  its  position  as  the  crowning  heat  of 
a  blasting  wind  is  put  by  to  form  the  topping  warmth 
of  genial  currents,  cherishing  in  the  cold  season 
nights  those  Avhom  it  Avould  haATe  distressed  in  the 
hot. 

2854.  (Chairman.)  To  A\rhat  depth  do  you  think 
these  Avells  ought  to  be  sunk  ? — To  about  a  foot  from 
the  water  level,  which  at  CaAvnpore  and  Futtyghur 
is  about  40  feet  from  the  surface.  At  Meerut  and 
Ivurnool  perhaps  20  feet.  In  the  Agra  district  from 
60  to  80.  These,  as  far  as  my  memory  serves  me,  are 
the  depths  I  ascertained  AYhen  instituting  inquiries 
into  the  state  of  irrigation  in  Upper  India.  I  sent  an 
intelligent  European  round  all  those  and  other  dis- 
tricts to  take  notes  on  the  state  of  agriculture,  espe- 
cially Avith  reference  to  Avell  irrigation,  and  the  appa- 
ratus used  at  different  depths  of  Avater. 

2855.  (Sir  P.  Cautley.)  However  excellent  theo- 
retically the  plan  may  be,  do  you  think  that  you  could 
carry  it  out  practically  in  a  barrack  ? — I  think  so. 
All  the  mouths  of  the  Avells  Avould  be  closed  for  some 
feet  doAvn  to  shut  out  the  upper  heat.  I  would  close 
them,  as  the  natiAres  do  sometimes  their  wells,  instead 
of  filling  them  up. 

2856.  (Chairman.)  Can  you  form  some  estimate  of 
the  cost  ? — Yes  ;  I  think  I  can  give  something  like 
near  an  approximation.  I  may  first  mention  that  in  the 
year  1825,  the  principle  of  cooling  air  underground, 
coined,  I  think,  from  some  hospital  in  England,  was 
applied  to  one  at  CaAvnpore,  by  carrying  air  through  a 
capacious  tunnel  just  beloAV  the  ground  leA'el,  but  the 
effect  was  insufficient,  and  could  not  be  otherwise. 
The  single  capacious  channel,  only  100  yards  or  so  in 
length,  would  present  too  little  surface  (and  much  of 
that  at  too  high  a  le^el  for  coolness)  to  the  volume 
of  passing  air  to  act  at  all  effectually  upon  it.  The 
right  principle  plainly  is  to  employ  as  extensive  and 
deep  a  surface  of  earth  as  possible.  With  respect  to 
the  cost,  such  a  system  of  Avells  Avould  last  as  long  as 
the  barrack  itself,  Avould  cost  comparatively  little,  not 
near  100/.,  perhaps  not  50/.  altogether.  It  Avould  save 
an  annual  cost  of  tatties  amounting  to  nearly  as  much. 
It  Avould  be  effective  for  all  the  Avarm  months,  Avhile 
they  are  only  so  for  three  months  at  the  most,  and  fail 
in  effect  at  the  most  trying  period,  the  month  before  the 
rainy  season.  I  do  not  think  that  any  person  Avho  is 
2)repared  to  enter  into  the  philosophy  of  the  question, 
and  Avill  calculate  the  Aveight  of  the  mass  of  earth 
embraced  by  the  area  of  the  system  of  Avells  doAvn  to 
the  Avater  level,  who  will  bear  in  mind  that  that  mass 
has  conducting  and  radiating  poAver  enough  to  become 
annually  cooled  and  warmed,  Avho  will  estimate  its 
capacity  for  heat  compared  Avith  that  of  the  utmost 
A  olume  of  air  AA'hich  can  be  needed  for  the  A^entilation 
of  the  largest  barrack,  and  Avho  Avill  make  the  calcu- 
lation that  such  a  system  of  Avells  and  passages  will 
present  to  and  act  upon  the  passing  air  Avith  a  collec- 
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tive  earthy  surface  of  between  40,000  and  50,000 
square  feet,  I  do  not  think  that  a  person  taking  such 
full  view  of  the  question  will  see  any  theoretical 
ground  for  doubting  the  value  of  the  system. 

An  objection  to  it  has  been  raised, — that  the  earthy 
surfaces  might  contaminate  the  passing  air,  since 
fresh-ploughed  land  in  India  has  been  said  to  give 
out  malaria.  But  to  this  there  is  the  ready  reply 
that  only  surface  land,  reaching  down  at  most  two  or 
three  feet,  is  /j«»w.s-vegetable  land,  abounding  in 
organic  matter,  animal  as  Avell  as  vegetable,  whereas 
the  uppermost  five  or  six  feet  of  the  wells  are  in  this 
plan  entirely  closed  up  ;  below  that  we  have  strata, 
the  micaceous  sand  of  which  shows  their  origin  from 
the  disintegration  of  the  gneiss  and  slate  mountains 
of  the  Himalayas — -primitive  rocks  more  free  from 
fossil  remains  of  organised  matter  than  the  general 
subsoil  of  Europe.  The  question  may  rather  be 
raised  whether  the  fresh  earthy  surfaces,  which  are 
so  powerful  as  deodorizers,  may  not  also  prove  dis- 
infectant, and  tend  to  improve  the  quality  of  the  air 
transmitted  through  the  wells.  All  the  care  needed 
would  be  that  no  straw  or  other  matter  in  any 
quantity  was  allowed  to  fall  into  and  rot  in  the  wells, 
the  plugged  mouths  of  which  should  be  lightly 
thatched  over  to  keep  the  plugging  dry. 

That  wind  caught  by  the  wind  sails  would  travel 
freely  through  each  row  of  wells  we  have  too  good 
proof  in  the  manner  in  which  it  will  rise,  not  merely 
by  its  buoyancy,  but  often  with  force  from  gully- 
holes  when  blown  in  at  the  mouth  of  a  sewer,  perhaps 
half  a  mile  off,  and  after  making  many  abrupt  turns. 
It  is  true  that  at  a  certain  distance  the  friction  in 
tunnels  will  destroy  the  force  of  wind,  but  that 
distance  is  very  far  beyond  that  of  the  wells.  It  is 
true  also  that,  as  the  air  becomes  cooled  in  the  wells, 
its  density  is  increased,  which  adds  a  little  to  the 
force  necessary  to  propel  it  ;  but  that  is  small  com- 
pared with  the  force  of  wind  necessary  to  press  air 
through  the  closely  matted  "  kuskus"  of  tatties. 

Fig.  IX. 


20  April  1861. 


For  drawing  air  through  the  wells  when  wind  was  Julius  Jeffreys, 
wanting  or  slack,  if  the  centrifugal  ventilator  should  Esq.,  F.R.S. 
not  have  enough  power  when  of  large  size,  and  quiet 
but  slow  motion,  as  it  was  introduced  into  India  by 
Dr.  Rankin,  with  good  judgment,  in  the  original  form 
proposed  by  Dr.  Desseguillier  for  the  House  of  Com- 
mons last  century,  sufficient  power  would  be  ensured 
for  it,  in  the  manner  obtained  in  the  arts,  in  which  it 
is  largely  used,  as  in  blast  furnaces,  &c,  namely,  by 
greatly  reducing  its  size  and  increasing  its  velocity. 
It  then  draws^air  with  much  power,  but  is  very  noisy, 
and  far  from  economical  of  power.  The  large  and  slow 
fanners  of  Desseguillier  and  Rankin  are  silent  (a  great 
advantage),  and  fairly  economical  of  power  when  the 
resistance  to  the  current  is  small.  They  then  give  a 
full  volume  of  ail-,  but  any  considerable  resistance  re- 
duces it  so  much  that  the  air  may  be  easily  made  to 
revolve  round  in  the  drum,  and  not  make  its  exit  at  all. 

Any  air  pump  would  have  more  certain  power. 
In  point  of  certain  effect  and  economy  of  power,  I  do 
not  know  of  any  form  of  air  pump  which  surpasses 
one  upon  a  principle  and  of  a  form  I  was  led  to  adopt 
in  India,  since  it  admitted  of  a  great  freedom  of  the 
valve  space,  and  was  almost  free  of  all  friction,  owing 
to  the  piston  being  a  flat  oscillating  pendulum,  sus- 
pended on  knife  hinges,  and  not  touching  the  enclosing 
walls  or  the  arched  bottom  of  the  chamber  in  Avhich  it 
swung,  well  weighted  along  the  bottom.  When  not 
encumbered  with  the  layers  of  wetted  cloth  it  carried 
to  convert  it  into  a  "  refrigerator"  but  employed 
solely  as  a  ventilator,  or  to  draw  air  through  an 
adequate  surface  of  tatties  (wetted  grass  frames),  it 
becomes  a  very  effective  instrument,  being  an  absolute 
pump,  and  not  depending  for  its  action  merely  on  the 
centrifugal  force  of  revolving  air,  which  is  a  feeble 
one  unless  the  air  is  given  a  great  and  noisy  velocity. 
The  late  Colonel  Forbes  of  the  Bengal  Engineers  and 
the  Calcutta  mint  repeatedly  expressed  his  preference 
of  this  pendulum  pump,  as  a  sure  ventilating  power. 
Figs.  IX.  and  X.  are  a  side  section  and  a  back  view  of 

Fig.  X. 


Side  view  in  section. 


Back  view. 


it.  In  the  hope  that  the  well-ventilation  may  be  fairly 
tried,  I  think  it  right  to  invite  the  attention  of  the 
Commissioners  to  this  cheap  and  easily  constructed 
instrument  for  pumping  air  through  them,  which  any 
mechanician  will  perceive  to  be  very  economical  of 
power,  should  the  centrifugal  fans  prove  feeble,  or  to 
waste  power. 

2857.  The  efficiency  of  your  plan  of  wells,  I  think, 
depends  upon  the  quantity  of  moist  earth  through 
which  the  current  of  air  passes  ? — Not  exactly  moist  ; 
but  the  earth  is  so  slow  a  receiver  of  heat  from  the 
sun  that  it  never  gets  up  to  anything  like  the  heat  of 
the  hot  season  ;  it  remains  all  through  the  hot  season 
at  something  like  the  mean  temperature  of  the  year  ; 
it  keeps  falling  below  it  in  the  cold  season,  and  rising 
a  little  above  it  in  the  hot  season.  When  you  get 
down  40  feet  into  the  earth,  the  temperature  will  be 
nearly  the  mean  temperature  of  the  year  ;  the 
humidity  that  it  had  would  add  also  virtue  to  it  by 
evaporation,  but  the  main  principle  here  is  to  cool  it, 


and  nothing  is  better  than  earth  for  that  purpose  ; 
it  is  better  than  if  the  earthy  mass  were  a  quick  con- 
ductor, like  metal,  and  better  than  if  it  were  a  slow 
one,  like  charcoal.  It  might  strike  some  persons  that 
such  a  number  of  wells  spread  over  an  area  of  150 
yards  square,  was  not  likely  to  answer,  but  any  per- 
son who  has  witnessed  irrigation  in  India  will  not 
say  so.  You  may  see  a  number  of  wells  in  a  field 
surprisingly  near  to  each  other,  and  these  wells  are 
not  dry  wells,  but  wells  in  which  vessels  are  passing 
up  and  down,  and  splashing  the  water  against  the  sides. 

2858.  {Colonel  Durand.)  But  how  would  you 
secure  the  wells  from  infiltration  during  the  rains  ? — 
That  would  be  very  easily  effected,  as  the  natives  do 
their  own  common  earth  wells  ;  they  raise  a  wall 
of  trodden  clay  a  foot  or  18  inches  high  round  the 
earthen  well,  and  that  entirely  suffices,  although  there 
is  a  constant  splashing  of  water  about  the  mouths  of 
their  wells,  while  those  in  question  would  be  dry  and 
undisturbed. 
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Julius  Jeffreys,      2859.  (Dr.  Farr.)  It  is  an  idea  which  any  com- 
Esq.,  F.R.S.   manciing  officer  almost  might  carry  out  ? — Just  so. 
20  A  ril  1861      2860.  (Chairman.)  Perhaps  you  will  now  be  so 

"  ~\  '  good  as  to  describe  the  head-dress  which  you  have 

invented  ? — Prior  to  describing  this  helmet,  I  would 
wish  to  proceed  with  a  view  of  the  protective 
principles,  which  for  real  effectiveness  must  be 
observed. 

I  have  already  dwelt  upon  the  character  of  the 
surface  presented  to  the  sun,  whether  by  houses, 
tents  or  dress,  especially  the  latter,  as  the  point  of 
first  importance. 

If  a  head-dress  be  of  a  spheroidal  or  helmet  shape, 
it  cannot  be  given  a  metallic  face  without  distressing 
the  sight  of  beholders.  With  respect  to  the  sub- 
stance of  the  shell  or  shells  for  a  solar  hat,  I  may 
mention  that  the  first  I  made  was  in  1824,  for  use  in 
the  Himalayas,  where  the  power  of  the  sun  is  very 
great  in  the  valleys.  It  was  a  kind  of  gothic-shaped 
helmet  with  a  broad  inclined  rim,  made  of  a  rattan 
cane  body,  carrying  layers  of  cotton  wadding,  lined 
inside  and  out  with  white  silk,  and  with  a  ventilating 
space  with  free  exit. 

The  next  solar  hat  which  I  used  for  several  years 
had  a  cylindrical  crown  of  large  dimensions,  and  a 
very  broad  brim.  It  was  formed  of  the  pith  "  sola"  of 
two  layers,  each  one-third  of  an  inch  thick,  and 
nearly  an  inch  apart  all  round  and  at  top,  with  very 
free  exits  for  the  currents.  It  was  covered  with 
silk.  This  was,  I  believe,  the  first  hat  of  the  kind 
made  in  India  of  two  crowns,  with  a  capacious  pas- 
sage between  them  for  a  current  of  convection  to 
carry  off  heat  from  the  interior  surface  of  the  outer 
crown,  before  it  is  imparted  to  the  inner  crown. 
The  efficiency  of  this  hat  led  to  the  construction  of 
others  like  it,  but  gradually  much  of  the  advantage 
of  the  principle,  in  some  cases  nearly  all  of  it,  has 
been  lost  by  reducing  the  intervening  space  and  the 
outlets  for  air.  In  a  much  reduced  form  the  plan 
has  been  made  the  subject  of  a  patent  by  a  London 
house  for  helmets  of  stiffened  felt ;  when  carrying  a 
white  cover  they  are  said  to  prove  about  the  best  in 
use  in  India.  But  the  exit  for  the  current  of  convec- 
tion is  altogether  insufficient. 

Before  describing  what  I  believe  would  prove  the 
most  suitable  head-dress  for  military  use,  it  is  neces- 
sary to  come  to  some  decision  upon  the  questions  of 
weight,  bulk,  and  form. 

As  to  weight,  while  all  needless  weight  should  of 
course  be  avoided,  it  is  useless  to  hope  to  see  any 
really  protective  head-dress  until  the  mind  ceases  to 
be  misled  by  false  impressions  to  seek  with  anxiety 
to  bring  the  -head-dress  of  the  soldier  down  to  three 
quarters  or  half  a  pound.  The  head-dress  I  wore 
in  the  Himalayas,  walking  many  miles  a  day  and 
ascending  many  heights  with  it,  (one  of  them 
greater  than  any  height  in  Europe),  was  quite  as 
bulky  as  this  one,  and  weighed  I  think  near  1^-  lbs. 
I  was  in  feeble  health  at  the  time  I  commenced  my 
tour,  yet  the  weight  never  distressed  me. 

When  an  European  regiment  has  been  marching 
in  the  sun,  distressed  by  the  weighty  feeling  of  their 
shakos,  many  a  Hindoo  girl  might  have  been  found 
in  any  village  they  passed,  who  would  for  6d.  a  day 
have  gladly  carried  20  of  those  shakos  in  a  basket 
on  her  head  the  whole  march,  and  it  would  have  been 
a  much  less  load  than  the  milk  she  will  bring  from 
the  marshes,  often  many  miles,  up  to  market.  It 
would  be  small  compared  with  the  six  or  eight  hours 
of  labour  at  "  couric-khape,"  carrying  baskets  of 
clay,  mortar,  or  bricks  to  the  builders  of  the  almost 
impregnable  mud  forts,  which  are  thus  carried  on 
the  heads  chiefly  of  women  and  children.  But  if, 
instead  of  baskets  full  of  shakos  on  the  top  of  the 
head,  allowing  the  air  to  circulate  freely  round  the 
head,  while  warding  off  the  sun,  you  were  to  make 
the  girl  wear  one  of  those  smothering  shakos,  and 
could  impart  to  her  an  English  degree  of  sensitive- 
ness to  the  force  of  the  sun's  penetrating  heat,  she, 
like  the  soldier,  would  soon  complain  of  a  feeling  of 
oppressive  weight. 


In  all  ages  and  countries,  and  climates,  both  men 
and  women  have  instinctively  chosen  the  head  as  the 
part  of  the  body,  perhaps  the  best  fitted  of  any,  for 
carrying  weight  for  a  length  of  time.  Our  own  fish 
and  fruit  women,  carrying  often  a  hundredweight, 
are  familiar  proofs  of  this  ;  as  also  coal  and  corn 
porters,  who  in  jiroportion  as  they  carry  much  of  the 
weight  resting  on  the  head,  are  able  to  work  the 
longer. 

An  effective  head-dress  may  be  made  to  weigh 
1£  lbs.,  a  thoroughly  sun  proof  one  1^  lbs.,  but  any 
weight  under  2  lbs.,  if  rightly  and  comfortably  poised, 
with  all  provisions  for  keeping  the  head  cool  and 
refreshed,  ought  to  cause  no  inconvenience  to  an 
adult. 

Next  as  to  bulk.  In  a  paper  read  at  the  United 
Service  Institution  last  year,  I  dwelt  upon  the 
importance  of  a  point,  which  at  first  might  sound  only 
like  a  play  upon  Avords  ;  namely,  that  a  man  wearing 
an  opaque  hat,  or  in  an  opaque  tent,  or  under  an 
opaque  roof,  cannot  suffer  from  sun-stroke.  He  may 
too  easily  be  hat-struck,  tent-struck,  or  roof-struck, 
but  if  the  intervening  matter  is  opaque,  it  alone  is  sun- 
struck.  It  imbibes  and  appropriates  the  rays,  decom- 
posing them,  and  sending  inwards  the  heat  by  radiation 
or  conduction  to  his  head  ;  and  when  by  radiation,  in  a 
mean  direction  perpendicular  to  the  surface  from  which 
it  emanates.  Hence  an  arched  roof  of  masonry  as  in 
bomb-proof  quarters,  or  the  arched  matting  roof  of 
many  native  boats,  become  absolutely  dangerous  if  the 
heads  of  inmates  are  anywhere  within  the  range  of  the 
rays  concentrated  by  the  arch.  It  would  be  worse  still 
if  the  roof  were  dome-shaped.  So  far,  then,  as  this 
principle  is  concerned,  a  large  spheroidal  helmet  will 
receive  and  project  in  more  heat  than  a  small  one, 
were  it  not  that  much  more  is  gained  by  freedom  for 
inner  currents  of  air  to  remove  heat  than  is  lost  by 
magnitude,  within  a  certain  size,  intercepting  a  larger 
expanse  of  solar  rays.  What  the  limit  of  size  is, 
where  the  effect  of  the  one  principle  balances  that  of 
the  other,  has  not  been  determined,  but  it  is  no  doubt 
above  any  size  which  is  likely  to  be  used  for  military 
purposes.  To  avoid  inconvenience  from  the  pressure 
of  wind,  form  is  of  more  importance  than  size.  A 
crown  rising  high  and  bulky  above  the  centre  of 
pressure  on  the  brow,  and  not  balanced  by  a  large 
and  inclined  brim  receiving  the  pressure  of  wind 
below  the  brow,  is  sure  to  cause  inconvenience. 
Our  ordinary  black  hats  are  very  faulty  in  this 
respect,  compelling  the  wearer  in  a  high  wind  to 
depress  his  forehead,  as  it  were  to  butt  the  wind,  and 
bring  its  centre  of  pressure  on  the  hat  in  a  line  with 
the  pressure  on  the  brow. 

This  helmet,  seen  in  the  vertical  section,  Fig.  XL, 
and  bottom  view,  Fig.  XII.,  though  much  larger  than  a 
common  hat,  would  not  in  a  high  wind  cause  equal 
weariness.  It  is  capacious  round  the  head,  but  falls 
off  rapidly  above,  and  has  no  great  height,  while  it 
has  a  broad  and  descending  peak  and  brim.  This 
form  has  been  chosen  to  produce  a  compensating 
downward  pressure  below  the  brow,  to  balance  the 
upward  pressure  of  the  portion  of  crown  above  the 
brow.  With  the  same  view  the  peculiar  form  of 
the  helmet,  Fig.  XIII.,  has  been  selected,  with  a  large 
calibre  round  the  head,  but  receding  in  steps,  that  it 
may  not  have  what  sailors  term  top-hamper  to  be 
acted  on  by  wind. 

2861.  (Dr.  Farr.)  But  there  Avould  be  more  pres- 
sure in  the  aggregate? — Yes,  of  course  if  you  have  a 
greater  surface,  but  that  would  be  small  compared 
with  the  inconvenience  of  upward  leverage  ;  for  iu- 
stance,  in  a  gale  of  wind,  you  find  that  the  wind, 
acting  upon  a  common  hat,  gives  you  more  trouble 
than  does  its  pressure  upon  your  body. 

With  respect  to  the  ideal  symmetry  of  fashionable 
forms.  When  brave  and  loyal  men  have  perished 
through  the  sun  by  hundreds  and  been  damaged  by 
thousands  ;  when  an  empire  has  been  imperilled  and 
would  have  been  lost,  had  no  Indian  mercenaries 
turned  up  to  stand  between  the  sun  and  the  fashion- 
dressed  European  ;  when  these  are  undeniable  facts, 
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one  may  well  be  lost  in  amazement  on  finding  not  a 
few  persons  still  clinging  to  wonted  forms  which  are 
incompatible  with  real  efficiency. 

This  finished  helmet,  also  shown  in  section  in  Figures 
XI.  and  XII.,  is  constructed  with  all  the  provisions 
requisite  for  embracing  the  several  principles  which 
seem  to  be  applicable  to  the  case.  It  is  indeed  of  a 
maximum  size,  being  about  an  inch  larger  than  the 
head  all  round  it,  and  having  an  ample  peak  in  front, 
and  a  descending  brim  sheltering  the  neck. 

The  crowns  and  brims  are  of  stiffened  felt,  because 
Messrs.  Christy,  the  leading  hatters,  with  much  public 
spirit  undertook  to  provide  them  ;  and  because  dark 
felt,  though  nearly  the  worst  material  in  a  ready 
reception  of  radiant  heat,  when  under  a  brilliantly 
white  cover  to  correct  its  appetence  of  rays,  is  a  fairly 
qualified  substance  as  a  slow  conductor  of  heat ;  not  that 
much  reliance  can  be  placed  on  this  principle  alone. 


Within  this  outer  shell  is  a  space,  it  is  nearly  hall 
an  inch  wide  all  round,  and  extending  even  to  the 
edge  of  the  brim,  which  is  also  double,  the  two  shells 
meeting  at  its  edge.  This  construction  gives  much 
strength  to  the  brim.  At  top  the  space  A,  A,  termi- 
nates in  a  circular  chamber  B,  B,  also  of  felt.  This 
chamber  is  formed  by  an  extension  of  the  outer  shell, 
and  is  surrounded  by  a  brass  hoop  or  coronet  b,  b, 
which  is  pierced  all  round  with  holes  three-eighths  ot 
an  inch  in  diameter.  The  coronet  is  encircled  by  an 
exterior  band  or  hoop  of  brass  similarly  perforated  to 
itself,  and  carrying  a  thumb  piece  c,  for  sliding  this 
outer  hoop  round  the  inner.  By  a  small  motion 
of  the  outer  hoop,  either  the  holes  in  it  correspond 
with  those  in  the  inner  hoop  and  leave  them  open,  or 
its  blank  surfaces  pass  over  the  inner  holes  and  close 
them  completely  or  partially,  according  to  the  degree 
of  the  movement. 
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crown  E,  E,  washes  away  as  much  heat  as  it  can  from 
the  interior  surface  of  the  outer  shell  D,  and  passes, 
when  thus  heated,  into  the  upper  chamber  B,  making 
its  exit  to  leeward,  in  whichever  direction  that  is, 
through  some  of  the  holes  in  the  coronet  b,  b. 

The  crown  E  is  afrso  of  felt,  and  is,  like  the  outer 
one  D,  a  somewhat  tardy  conductor  of  heat.  Both 
its  inner  and  outer  surface  is  lined  with  tinned  paper 
or  aluminium  leaf;  so,  likewise,  is  the  interior  of  the 
outer  crown  ;  bright  metal  being  slow  as  well  in 
radiating  as  in  receiving  radiated  heat.  Experiments, 
frequently  repeated,  have  satisfied  me  that  there  is 
enough  of  virtue  in  bright  metal,  of  however  thin  a 
film,  when  lining  all  interior  surfaces,  be  they  of  hats 
or  houses,  to  recommend  so  simple  and  almost  weight- 
less and  costless  a  measure  as  pasting  over  such  sur- 
faces good  tin-bronzed  paper. 

Between  the  inner  crown  E,  E,  and  the  head  of  the 
wearer  a  free  space  F,  F,  of  ^  or  ^  an  inch  inter- 
venes all  round,  while  above  the  head  this  space 
rises  2  or  2\  inches,  and  communicates  with  the 
coronal  chamber  B  by  way  of  a  circular  opening  e 
in  the  summit  of  the  inner  crown  E,  of  1^  or  2 
inches  diameter.  This  free  space  F,  F,  gives  passage 
to  a  ventilating  current  of  air.  If  the  passage  around 
the  head  be  reduced  to  ^  of  an  inch,  it  will  restrain 
the  current  so  much  as  to  diminsh  greatly  its  bene- 
ficial effect.  Unfortunately  half  an  inch  of  space 
cannot  be  allowed  for  it,  especially  in  hats  with 
double  crowns,  and  space  for  the  outer  current  of 
convection  A,  without  making  the  hat  more  bulky 
than  will  be  admitted  into  military  use  ;  otherwise, 
the  passage  and  outlet  for  the  current  of  ventilation 
cannot  be  too  free.  At  the  same  time,  both  this 
current  and  the  outer  current  of  convection  ought  to 
be  under  control,  even  to  cutting  them  off  when  a 
foggy  and  chilling  state  of  atmosphere  shall  render  it 
desirable.  This  will  sometimes  happen  in  the  early 
morning  of  the  same  day  in  which,  at  noon,  all  the 
ventilation  that  can  be  invited  through  the  hat  will 
be  grateful  ;  it  will  even  happen  but  half  an  hour 
previous  to  this,  when  in  a  state  of  profuse  per- 
spiration, the  evaporation  caused  by  a  current  of  air 
is  too  chilling. 

This  requirement,  indispensable  for  efficiency  in 
a  head-dress,  of  a  copious  and  a  controllable  current 
of  ventilation,  places  in  a  painful  light  the  various 
devices  in  use  for  making  the  vent  for  air  comport 
with  customary  forms.  In  most  cases  the  apertures 
facing  upwards  at  the  summit  of  the  helmet  are 
insignificantly  small,  lest  the  sun's  rays  should  strike 
in  to  an  injurious  degree.  In  such  cases,  the  ven- 
tilation is  little  better  than  a  mockery.  In  other 
cases  the  Minerva  crest,  which,  in  its  ancient  form 
with  rich  projecting  mouldings  of  rigid  metal,  is 
handsome  enough,  is  attempted  to  be  imitated  in 
rounded  felt,  lying  like  a  sausage  along  the  top  of  the 
hat,  and  made  hollow,  with  a  mouth  facing  forwards. 
Such  a  passage  can  give  exit  to  air  from  the  helmet 
only  when  the  back  is  to  the  wind  and  the  felt  crest 
acts  as  a  cowl.  When  facing  the  wind,  or  even  when 
walking  through  a  still  air,  the  mouth  of  the  crest 
must  to  a  certainty  act  as  a  windsail,  and  conduct 
air  down  upon  the  head, — an  inverted  current  which 
would  often  prove  unendurable.  The  aperture  some- 
times provided  in  the  tail  of  the  crest,  small  as  it 
necessarily  is,  and  pointing  downwards,  can  avail 
little  to  prevent  such  inverted  action.  What 
Praxiteles  and  Phidias  Avould  have  said  to  this  rough 
and  rounded  imitation  in  felt  of  the  sharp  and  beet- 
ling crest  of  metal  is  a  question  of  art  which  undoubt- 
edly ought  not  to  be  entertained,  if  such  an  appendage 
to  a  helmet  were  a  choice  form  for  a  safe  conduct 
outwards  of  a  ventilating  current. 

But  when  the  very  reverse  is  the  case,  it  is  well 
that  we  should  be  able  to  make  appearance  our  ally, 
and  appeal  to  the  works  of  those  great  masters  in  art 


against  any  attempts  to  imitate  the  ancient  helmet 
crest  in  a  faulty  coating  of  felt. 

Had  the  laws  of  our  animal  economy  been  under- 
stood in  their  day,  had  it  been  known  that  a  head- 
dress was  defective  in  any  climate,  and  altogether 
unfitted  for  the  tropics,  which  did  not  provide  an 
ample  freeway  around  the  head  for  the  entrance 
upwards  of  a  ventilating  current,  and  ample  and 
rightly  directed  vents  at  top  for  its  safe  exit,  can  we 
doubt  that,  in  accordance  with  the  dictates  of  their 
great  countryman  and  master  of  oesthetics,  they  would, 
seeing  beauty  in  utility,  have  at  once  so  modified  the 
helmet  that  its  virtues  should  declare  themselves 
unmistakeably  in  its  size  and  form  ?  Can  we  believe 
they  would  have  been  so  destitute  of  resources  as  to 
have  clung  to  the  crest  when  its  presence  in  a  cres- 
centic  form  was  an  anachronism  unbecoming  days 
of  advancing  knowledge  ? 

It  is  plain  that  the  aj>ertures  in  the  outer  crowm  of 
a  head-dress  large  enough  to  give  a  free  vent  to  a 
current  cannot  be  allowed  to  face  directly  or  obliquely 
upwards,  lest  the  rays  of  the  sun  should  strike  into 
them  and  upon  the  head  of  the  wearer,  and  lest  rain, 
should  also  beat  into  them.  They  must  face  laterally 
or  nearly  so.  Again,  for  every  such  opening  in  one 
direction  there  must  be  an  opposite  one  on  the  other 
side,  that  wind  blowing  in  at  holes  to  windward  may 
have  an  equally  free  exit  to  leeward,  and  not  be 
turned  downwards  upon  the  head.  Furthermore, 
since  the  rays  of  an  oblique  sun  will  shine  with  force 
even  into  side  openings,  such  openings  must  either 
be  hooded  by  an  inclined  pent,  or,  what  is  better, 
there  must  be  an  inner  crown  or  partition,  as  E,  E,  to 
receive  them,  in  the  centre  of  which  must  be  a  free 
opening  e,  for  the  ascending  current.  In  order  that 
the  rays  of  the  sun  shall  not  reach  that  opening 
through  the  outer  apertures,  as  those  of  the  coronets 
b,  b,  this  coronet  must  be  given  a  considerable  dia- 
meter. 

I  beg  now  to  invite  the  attention  of  the  Commis- 
sioners to  that  portion  of  the  helmet  which  rests 
immediately  against  the  head.  This  peculiar  con- 
struction has  been  contrived  to  serve  certain  impor- 
tant objects.  In  the  first  place,  you  will  observe  the 
whole  weight  is  rested  with  equal  and  direct  pressure 
upon  the  top  of  the  head  by  means  of  this  draw-cap 
of  open  canvas  h,  h,  such  as  that  used  for  tapestry 
and  Berlin  work.  This  is  manifestly  preferable  to 
supporting  a  perpendicular  weight  by  lateral  pressure 
round  the  head.  It  is  this  tightness  which  goes  far 
towards  making  a  hat  distressing. 

The  supporting  draw-cap  covers  only  the  upper 
part  of  the  head.  It  is  united  to  this  crimson  band 
of  folded  horsehair  cloth  H,  H,  made  on  purpose  of 
so  open  a  texture  as  to  transmit  perspiration  freely, 
and  admit  cool  air  to  the  head.  It  is  the  smoothest 
and  most  cleanly  fabric  I  could  think  of  for  the  pur- 
pose, while  it  also  possesses  much  greater  durability 
than  any  other.  This  band  is  about  2\  inches  wide. 
It  is,  you  will  perceive,  stiffened  against  crumpling 
by  means  of  a  vandyke  of  very  thin  whalebone,  sewn 
upon  its  outer  side  all  round.  The  cap  and  its  horse- 
hair band  thus  stiffened  are  connected  with  the 
interior  of  the  hat  in  the  following  manner  : — A 
number  of  stiff*  hard  wires  R,  R  (made  of  hard  drawn 
brass  or  German  silver),  having  each  of  their  ends 
turned  into  eyes,  and  ranging  from  \\  to  2\  inches 
in  length,  are  firmly  attached  by  one  eye,  an  inch 
apart,  all  round  to  the  lower  edge  of  the  hat,  at  its 
junction  wTith  the  brim.  The  other  eye  of  all  the 
wires  is  attached  to  the  upper  edge  of  the  horsehair 
band  on  its  outside,  at  equal  distances  all  around  it, 
the  shorter  wires  at  the  back,  and  the  longer  towards 
the  front  of  the  hat  or  helmet.  These  wires  suspend 
the  helmet  to  the  cap  and  band  with  a  strength  much 
surpassing  that  of  any  helmet  itself ;  and  when  the 
band  is  tight  round  the  head  the  rigidity  of  the  wires 
R,  R,  effectually  prevent  the  band  from  being  drawn 
out  of  the  helmet  or  the  helmet  being  lifted  off  the 
head.  The  shortness  of  the  hinder  wires  brings  down 
the  band  behind,  so  that  it  clips  hold  firmly  of  the 
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incline  of  the  back  of  the  head,  at  the  same  time  per- 
mitting the  helmet  to  sit  with  military  uprightness 
on  the  head,  and  the  front  brim  to  shelter  the  face. 
The  middle  of  the  horsehair  band  in  front,  at  its 
upper  and  lower  edge,  is  attached  firmly  to  the  mid- 
point r  of  an  upper  and  lower  cord  s,  s,  Fig.  12, 
stretched  across  the  inner  shell  of  the  hat  one-third 
or  half  an  inch  from  its  front,  and  strongly  fixed  to 
it  at  cither  side  by  passing  through  its  substance,  and 
being  tied  round  an  upright  wire  pin,  which  receives 
the  strain  of  these  two  upper  and  lower  cords. 

At  the  back,  the  horsehair  band  is  divided,  its  two 
ends  not  meeting  by  an  inch,  and  each  of  them  is 
stiffened  by  a  flat  slip  of  whalebone.  Each  end  has 
a  cord  loop  t,  t,  one  crossing  through  the  other. 
These  loops  play  in  hooks  on  the  two  ends  T,  T,  of  a 
cord,  Avhich  passes  first  through  eyelet  holes  U,  U,  in 
the  inner  shell,  and  then  through  a  round  peg  V,  V, 
of  hard  wood,  a  quarter  or  one-third  of  an  inch  thick, 
which  peg  rests  through  a  collar  in  both  inner  and 
outer  crown.  The  shoulder  of  the  peg  plays  round  a 
circular  ratchet  on  the  collar  on  the  outer  crown. 
When  the  peg  is  twisted  one  way  by  means  of  its 
handle,  the  two  ends  of  the  cord  are  wound  on  it  and 
tightened,  and  by  them  the  loops  t,  t,  are  twisted  across 
each  other,  and  the  ends  of  the  horsehair  band  approach 
each  other.  The  ratchet  keeps  the  peg  from  turning 
back,  so  that  any  desired  tightness  can  be  given  to 
the  band.  For  loosening  the  band,  the  peg  is  slightly 
withdrawn,  the  edges  of  the  peg's  shoulder  escape 
over  the  ratchet,  and  with  the  turning  of  the  peg 
back  the  cord  is  unwound  from  it  and  slackened. 
When  the  band  encircles  the  head,  the  ends  of  the 
cord  T,  T,  keep  the  crossing  of  the  loops  t,  t,  as  a  fixed 
line,  like  the  front  line  r.  The  front  and  back  line 
being  fixed,  there  can  be  no  horizontal  shaking  of  the 
hat  backwards,  forwards,  or  sideways,  while,  as  be- 
fore stated,  it  is  firmly  suspended  on  the  head  against 
depression  or  lifting  off. 

This  construction  gives  us  a  cap  bearing  all  the 
weight,  and  a  band  embracing  the  head  by  contracting 
from  all  points  towards  a  common  centre,  and  yet 
with  no  horizontal  shaking  of  the  helmet,  which  it 
carries  at  a  clear  distance  from  the  head  of  one-third 
or  half  an  inch  all  round. 

There  are  no  intervening  props  fixing  the  band 
rigidly  to  the  crown,  and  pressing  hard  against  the 
head.  The  band  remains  perfectly  flexible  and  free 
to  take  the  very  varying  shapes  of  different  heads, 
with  all  their  protuberances,  and  to  be  expanded  or 
contracted  to  suit  any  size  of  head  within  a  certain 
range.  Two  or  three  lengths  of  band  and  corre- 
sponding sizes  of  helmet  or  hat  would  fit  all  the 
heads  in  an  army. 

There  is  a  further  and  main  advantage  in  this  con- 
struction. While  any  ordinary  head-dress  has  to  be 
at  all  times  as  tight  and  distressing  when  a  man  is 
marching  at  leisure  as  during  the  rare  occasions 
when  he  is  engaging  the  enemy,  this  expansible  band 
enables  him  to  wear  his  hat  comfortably  loose,  and 
yet  he  can  in  a  moment  tighten  it  if  he  pleases  with- 
out distress  to  a  degree  he  could  not  endure  in  the 
former  case  of  hard  and  unequal  pressure.  I  cannot 
see  why  a  man  should  be  compelled  to  wear  a  hat  at 
all  times  as  tight  as  may  be  needful  during  occasions 
of  action.  If  the  point  of .  suspension,  the  draw  cap, 
be  above  the  centre  of  gravity,  with  a  loose  chin 
strap  against  accident,  there  can  be  no  reason  why 
the  soldier  should  not  wear  his  head-dress,  be  it 
helmet  or  hat,  quite  loose.  A  body  of  men  whose 
heads  had  been  thus  at  ease  during  a  long  march 
would  undoubtedly  engage  at  much  advantage  an 
equal  force  Avhich  had  been  marching  an  equal  dis- 
tance with  their  brows  constricted  by  tight  hats  of 
rigid  form. 

I  beg  to  call  the  attention  of  the  Commissioners  to 
the  last  provision  in  this  helmet,  which  I  place  on 
my  head  in  order  to  draw  these  down  over  the  eyes. 

2862.  That  contrivance  is  intended,  I  presume,  as 
a  guard  for  the  eyes  ? — Yes  ;  it  is  a  screen  for 
them  to  keep  off  glare.    They  who  have  experienced 
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from  the  very  air  itself,  under  a  tropical  sun,  will  best  

appreciate  such  a  provision.  Not  only  the  natives 
themselves,  but  Europeans  also,  are  liable  to  expe- 
rience, through  exposure  to  such  glare,  a  damaging  of 
the  sight,  and  more  or  less  of  nyctalopia,  or  night 
blindness.  Tfcere  can  be  no  question  also  that  glare, 
acting  upon  the  brain  through  the  eyes,  aids  the 
action  of  the  sun  upon  the  head  and  body  towards  in- 
ducing apoplexy.  Furthermore,  when  modern  fire- 
arms of  power  and  precision  require  distinctness  of 
vision  for  half  a  mile,  it  is  surely  desirable  that  the 
retina  should  not  have  its  sensibility  seriously  blunted 
by  repeated  exposure  to  Indian  glare. 

As  a  preventive  of  the  serious  injury  to  the  sight 
and  health  through  glare,  I  request  your  attention  to 
this  pair  of  eye  screens  lodged  in  the  ventilating  space 
between  the  forehead  and  the  inner  crown  of  the 
helmet,  which  can  be  drawn  down  in  a  moment  over 
the  eyes.  Or  either  of  them  may  be  drawn  down 
singly  over  an  inflamed  or  weak  eye  when  there  is 
not  any  such  glare  as  to  distress  the  healthy  eye. 
These  screens  are  not  made  with  wire  gauze,  which  is 
too  brittle  for  durability,  and  too  heating  for  India, 
but  of  two  or  more  leaves  of  a  fabric  of  horsehair 
which  I  have  had  wove  for  me,  as  open  as  gauze. 
This  horsehair  gauze  is,  you  will  observe,  enclosed 
round  its  edge  by  tough  but  flexible  wire,  gimped 
with  silk,  which  forms  a  frame  to  carry  the  gauze. 
The  ends  of  these  wires  are  bent  into  rings,  which 
slide  upon  long  wire  staples  fixed  to  the  inside  of  the 
hat.  Thus  the  eye  screens  can  be  pushed  up  out  of 
sight  or  drawn  down  for  use  in  an  instant. 

2863.  {Chairman.)  What  is  your  opinion  as  to  its 
durability? — Such  eye  screens  as  these  would  possess 
ample  durability  ;  they  should  last  as  long  as  the  hat 
itself,  and  a  regimental  tailor  or  shoemaker  would  be 
the  man  who  could,  in  case  the  cords  gave  way, 
replace  them. 

2864.  You  attach  very  little  importance  to  the 
weight  ;  but  can  you  state  the  precise  weight  of  that 
hat  ? — No  ;  but  I  will  add  that  to  my  evidence.* 

2865.  Probably  you  have  no  means  of  judging  of 
Avhat  the  cost  of  constructing  hats  of  that  kind  would 
be  ? — None  whatever,  from  the  cost  of  the  few  I  had 
made  for  me.  For  instance,  I  paid  for  that  brass  rim 
half  a  guinea,  but  I  am  sure  the  whole  helmet  with 
every  provision  ought  to  be  made  for  twice,  or  at 
most  thrice  that  sum,  and  that  similar  coronet  rings 
to  this  with  slide  could  be  made  in  Birmingham  for 
a  shilling  a  piece. 

2866.  Is  the  external  material  of  the  hat  felt  ? — 
Yes  ;  and  it  is  stiffened  with  shellac. 

I  now  request  you  to  look  at  this  figure,  XIII.,  and 
this  with  the  helmet,  in  section  No.  XIV.  It  is  a  helmet 
made  in  steps,  in  order  that  all  its  surface  shall  lie 
either  in  a  vertical  or  horizontal  direction.  It  is  pro- 
posed more  especially  for  cavalry  use,  or  for  other 
mounted  persons,  or  indeed  for  men  on  foot,  where 
riders  would  not  be  so  close  to  them  as  in  looking 
down  upon  their  hats  to  be  distressed  by  any  rays  re- 
flected from  the  horizontal  parts  ;  for  this  head-dresrs 
is  intended  to  have  a  bright  metallic  surface.  The 
body  of  the  hat  may  be  of  felt  or  cane,  lined  with 
wadding  interiorly,  and  over  that  tin-bronzed  paper, 
and  coated  exteriorly  with  very  thin  hard-rolled  sheet 
brass,  or,  still  better,  German  silver.  I  would  advise 
that  the  vertical  portion  or  sides  of  the  hat  should  be 
coated  with  separate  bands  of  such  metal,  and  the  flat 
or  horizontal  parts  with  disk  rings  of  such  metal, 
stamped  so  as  to  leave  such  a  section  as  this  : — 

a  a, 

b  5 

the  edge  a,  a,  to  slip  underneath  the  cylindrical  metal 

*  The  pattern  helmet  of  largest  size,  with  the  double  crown  and  coro- 
net, double  brim  and  peak,  suspending  cap  and  horsehair  band,  with 
ratchet  and  peg,  also  with  sliding  eye-guards  and  white  outer  cover, 
weighs  ono  pound  and  a  liaJf  and  half  an  ounce, 
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 '  together.    This  would  not  only  save  much  expense, 

but  would  allow  of  much  more  play  from  blows  with- 
out bruising,  and  would  admit  of  each  part  being  re- 
moved for  being  hammered  flat,  if  bruised,  or  for 
repair.  Thin  hard  metal  so  placed  would  not  be  easily 
bruised.  A  wire  ring  is  enclosed  by  the  edge  b,  b, 
which  protects  the  edge,  aud  would  afford  much  pro- 
tection against  sword  cuts. 

You  will  observe  that  this  hat  has  only  one  crown 
or  shell.  That  reduces  its  bulk  considerably,  by  sav- 
ing not  only  the  thickness  of  the  interior  shell,  but 
also  the  free  space  for  convection,  marked  A,  A,  in 
Fig.  XIV.  ;  for  unless  that  space  be  free,  at  least  one- 
third  of  an  inch  wide,  I  cannot  set  much  value  on  the 
double  crown.  If  you  close  up  the  mouths  of  two 
hats  with  stuffed  spheres  occupying  the  position  of  the 
head,  and  allowing  no  ventilating  current  round  the 
head  in  either,  and  if  they  each  present  to  the  sun  a 
faulty  da.rk  surface  of  felt,  and  if  one  of  them  has  a 
single  shell  of  felt,  Avhile  the  other  has  two,  but 
under  one-quarter  of  an  inch  apart,  you  will  find  a 
thermometer  placed  inside  the  latter,  just  above  the 
head,  to  rise  nearly  as  high  as  one  similarly  placed  in 
the  other,  and  with  no  great  difference  as  to  time. 
Any  comparative  trial  made  between  hats  with  their 
interior  cavity  open  to  the  air,  allowing  it  to  circulate 
freely,  must  be  obviously  defective.  The  double  hat, 
with  a  trifling  intervening  space,  or  a  single  shell  of 
double,  thickness,  not  being  quite  so  quickly  (though 
as  surely)  penetrated  by  heat  as  the  other,  will  be 
relieved  of  heat  by  the  capacious  flow  of  air  around 
its  open  cavity  more  nearly  as  fast  as  the  heat  pene- 
trates than  will  the  single  shell,  and  it  will  ajjpear  to 
give  a  still  better  result  than  it  deserves. 

This  hat  is  given  a  single  crown  or  shell,  iu  reliance 
upon  the  great  power  of  bright  metal  to  throw  off  the 
sun's  rays.*  It  is  given  this  peculiar  form  to  ensure 
at  the  base  an  ample  space  round  the  head  for  a 
ventilating  current  ;  but  to  reduce  the  size  above 
the  Wow,  that  it  may  not  be  top-heavy  nor  pre- 
sent a  large  surface  to  the  wind  at  top,  and  at  the 
same  time  to  present  to  the  sun  only  horizontal  and 
vertical  surfaces  from  which  no  rays  can  be  reflected 
to  persons  on  or  near  the  same  level  with  the  wearer. 

I  have  suspended  vertically,  at  different  heights  near 
the  level  of  the  eye,  a  row  of  surfaces  in  a  line,  each 
a  foot  square,  some  bright  metal,  others  white  paper 
and  cloth,  cloth  of  different  shades  to  nearly  black. 
On  viewing  them  at  different  distances,  the  metallic 
surfaces  were  the  least  visible  of  any,  much  less 
visible  than  very  light  or  very  dark  colours,  far  less 
so  than  bright  colours,  and  especially  less  than  white, 
which  was  the  most  visible  of  any.  A  cloth  of  that 
pure  whiteness  which  approaches  towards  metal  in  its 
power  of  throwing  off  solar  heat  is  very  dazzling  to  an 
unprotected  eye,  while  such  metal  surfaces  in  a  ver- 
tical position  (and  in  proportion  to  their  brightness) 
are  little  seen. 

2867.  With  the  sun  upon  them  ? — Yes  ;  especially 
at  that  time.  The  brighter  the  sun  and  more  cloud- 
less the  sky,  the  more  striking  is  the  contrast  between 
a  white  and  a  metallic  face  in  favour  of  the  latter. 

2868.  {Colonel  Durand.)  The  visibility,  in  fact, 
depends  upon  the  angle  at  which  the  rays  of  the  sun 
strike  the  object  ? — Yes  ;  and  if  the  surfaces  are 
either  vertical  or  horizontal,  that  angle  is  sure  to  be 
such  as  Avill  throw  the  rays  below  or  above  eyes  any- 
where near  the  same  level. 

*  Upon  this  point  I  have  dwelt  fully  already.  I  may  here  remark  I  hat 
in  the  case  of  heat  radiated  from  bright  fuel  the  effect  of  polished  metal 
is  still  more  remarkable  than  against  the  solar  ray.  I  have  repeatedly 
determined  this  by  thermomctric  experiments,  and  in  a  remarkable 
degree,  in  the  action  of  the  burnished  reflector  of  a  grate  (mentioned  in 
my  work  on  the  army  in  India),  contrived  for  burning  anthracite  and 
coke  in  open  fires.  The  reflector  placed  inclined  immediately  above  a 
fierce  lire  reflected  its  image  so  brilliantly  that  it  not  only  appeared  like 
a  second  fire  above  the  other,  of  equal  brightness,  but  was  certainly  equal 
to  it  in  radiant  or  heating  power,  so  that  the  hand  could  not  be  kept  for 
a  few  seconds  at  a  distance  of  two  feet  from  the  front  of  it.  Yet  during 
the  whole  day  the  metal  of  the  reflector  was  so  little  heated  thai  Hie 
hand  could  be  placed  upon  the  back  of  it,  although  it  was  not  one-quarter 
of  an  inch  thick.  lint  if  paper,  especially  dark  paper,  were  placed  over 
the  bright  face,  a  frying  heat  was  instantly  transmitted  to  the  back. 


2869.  That  mode  of  construction  would  reduce  the 
size  very  much,  would  it  not  ? — Yes,  and  the  weight ; 
and  therefore  reduce  the  expense. 

Military  fashion  may  be  opposed  to  this  form,  but 
it  ought  to  be  recorded  as  one  possessing  important 
advantages. 

In  civil  life,  settlers  or  others  may  at  some  time 
desire  to  avail  themselves  of  it. 

2870.  (Sir  R.  Martin.)  Altogether  you  would  give 
a  decided  preference  to  a  polished  exterior  ? — . 
Assuredly,  if  these  conditions  as  to  position  of  sur- 
face are  observed,  a  metallic  exterior — the  more 
polished  the  better  (though  metal  no  brighter  than 
tin-bronzed  paper  is  very  effective) — will  be  found  to 
surpass  any  other  for  protection,  for  not  distressing 
the  eyes  of  comrades,  and  for  being  least  visible  by 
an  enemy  at  all  distances  ;  and  at  all  times  excepting 
a  few  minutes  after  sunrise  and  before  sunset ; 
white  is  of  great  reflective  value,  if  it  be  truly  white, 
but  directly  it  becomes  discoloured,  as  when  you 
come  to  pure  buff,  you  lose  the  virtue  of  it  rapidly; 
yet  the  convenience  of  Avhite,  in  the  article  white 
cotton,  and  the  possibility  of  enrploying  it,  though 
dazzling,  in  hats  of  all  forms,  may  in  general  prove 
conveniences  prevailing  over  the  many  higher  recom- 
mendations of  metal. 

2871.  (  Chairman.)  That  head-dress,  I  suppose, would 
not  be  very  durable,  and  not  bear  much  rough  usage  ? 
— Yes,  I  think  it  would.  These  felt  hats  are  pretty 
durable ;  though,  as  I  will  immediately  explain,  I 
would  not  select  felt,  even  though  covered  with 
metal  or  white  cloth. 

2872.  (Sir  P.  Cautley.)  Although  it  might  be 
durable  it  would  not  stand  such  rough  usage  as  a  com- 
mon shako  ? — No,  felt  would  not  ;  but  then  this  must 
be  made  with  a  tougher  material. 

2873.  (Sir  R.  Martin.)  Bearing  that  principle  in 
view,  it  might  be  made  of  different  kinds  and  many 
materials  ? — Yes  ;  I  think  you  will  find  that  the 
horsehair  band  within  the  hat  is  very  durable,  and 
the  attachments  of  wire  links,  to  leave  both  much 
strength  and  durability. 

2874.  (Sir  P.  Cautley.)  A  man  can  throw  down  a 
shako  without  doing  much  injury  to  it,  but  he  could 
not  afford  to  throw  down  that  description  of  hat  ? — 
No  ;  but  then  if  you  save  one  life  by  the  use  of  such 
hats,  leaving  other  considerations  out  of  view,  you 
will  be  able  to  pay  for  a  great  many  of  these  hats  ; 
and  as  I  have  said  I  Avould  not  have  the  hats  or 
helmets  made  of  felt.  It  Avas  employed  in  this 
spheroidal  helmet  only  as  a  pattern  of  the  form  and 
construction,  and  not  as  the  texture.  As  I  have 
stated  it  was  supplied  me  by  Messrs.  Christy.  At 
the  same  time,  coA-ered  by  a  white  or  metallic  surface, 
felt  would  be  A~ery  serviceable. 

I  iioav  request  your  attention  to  one  other  form  of  hat, 
Fig.  XV.,  of  Avhich,  like  that  in  Figs.  XIII.  and  XIV., 
I  regret  there  should  be  no  made  pattern  forthcoming. 
Fig.  XV.  is  a  helmet  of  a  single  shell,  to  be  encased 
by  aAvell  fitting  Avhite  cover  stretched  over  it,  A\Thich 
can  be  readily  turned  inside  out  Avhen  the  upper  surface 
is  discoloured,  and  as  readily  exchanged  for  a  fresh  cover 
Avheu  both  surfaces  lose  their  true  Avhiteness.  With 
this  provision,  and  with  an  ample  free  way  around  the 
head  for  a  ventilating  current,  with  ample  outlets  for 
the  current  at  top,  and  with  the  cool  and  porous  horse- 
hair band  around  the  head,  and  net-like  cap  over  it,  a 
helmet  of  a  single  shell  may  suffice  for  protection,  even 
though  it  should  not  have  a  metallic  exterior.  But 
such  a  hat  must  have  a  diaphragm  or  partition  E,  E, 
near  the  summit,  to  part  off  a  chamber  B,  B,  so  that 
Avhile  the  partition  E,  E,  has  central  holes  in  it  e,  e, 
facing  upwards,  to  give  passage  to  the  ventilating  air, 
the  chamber  B,  B,  shall  have  exit  holes  b,  b,  facing  as 
nearly  sideAvays  as  the  shape  of  the  hat  will  permit, 
to  let  the  current  out  to  leeAvard  on  any  side.  But  as 
such  holes  will  lie  obliquely,  owing  to  the  curve  of  the 
hat,  it  Avould  be  prudent  to  place  above  them  all  round  a 
flat  ring  or  case  of  metal  i,  i,  to  guard  them  from  the  in- 
( rusion  of  rays  which  might  shine  through  into  the  inner 
holes  e,  e,  and  heat  the  interior,  if  not  strike  the  head. 
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These  outer  holes  b,  b,  ought  to  be  three-eighths  of  an 
inch  in  diameter,  and  they  may  be  commanded  either 
by  an  encircling  baud  of  metal,  like  the  coronets,  Figs. 
XL  and  XIII.,  but  maie  conoidal  to  fit  over  that  part 
of  the  hat,  or  the  current  may  be  regulated  at  the  aper- 
tures e,  e,  instead.  This  will  be  readily  done,  as 
shown  in  XV  a,  which  is  a  view  from  above  of  the  cir- 
cular partition  E,  E,  in  which  the  holes  e,  e,  &c,  are 
made  oblong,  and  have  over  them  a  plate  of  thin  metal 
g,  g,  similarly  perforated.  By  drawing  the  cord  h 
which  hangs  out  of  one  of  the  front  holes,  b,  of  the  hat, 
the  plate  will  move  forwards  and  leave  the  apertures 
e,  e,  under  it  quite  open  or  partially  open,  while,  by 


drawing  the  back  cord  A1,  the  plate  will  move  back, 
and  its  blank  surfaces  will  close  the  apertures.  There 
is  one  other  way  by  which  the  same  object  may  be 
effected,  and  perhaps-  preferably,  shown  in  XV"  b,  in 
which,  like  the  common  circular  movement  of  a  fan 
ventilator,  a  circle  g,  g,  perforated  in  radial  sections, 
revolves  over  a  similarly  perforated  fixed  circle  in  the 
centre  of  the  partition  E,  E.  The  circle  g,  g,  may  be 
turned  either  waj^by  pulling  either  side  of  the  cord  A, 
which  hangs  outside  of  the  hat.  The  ends  of  this  cord 
passing  through  two  of  the  holes  b,  b,  Fig.  XV.,  and 
crossing  each  other  within  the  hat,  are  attached  to 
opposite  sides  of  the  circular  plate  g,  g,  XV  b.    Or  this 

Fig.  XV. 
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Fig.  XV  a. 


turned  either  way  by  means  of  a  button  or  ornamental 
thumb  piece. 

I  will  conclude  the  subject  of  head-dress  by  a  few 
remarks  upon  the  fabrication  of  a  hat  or  helmet. 


For  cheapness  and  resilient  toughness,  which  would 
cause  it  to  yield  to  and  recover  from  blows,  and  confer 
upon  it  the  greater  durability,  1  do  not  think  any 
structure  will  surpass  the  following,  which  is  nearly 
allied  to  the  first  helmet  I  made  in  India,  viz.,  one  of 
split  rattan  canes,  or  the  outer  coat  of  young  bamboos, 

A  a 
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Julius  Jeffreys,  platted  over  a  mould  into  the  desired  shape,  and  then 
Esq.,F.R.S.  iine(j  ^th  a  padding  of  cotton  wadding  or  of  the  pith 
20  April  1861    "  so ^a  "  quilted  up  in  cotton  cloth,  to  prevent  exterior 

(  '  compression  from  breaking  it  up.    This  lining  should 

be  between  £  and  ^  an  inch  thick,  according  to  the 
size  and  weight  which  are  admitted  by  those  in  autho- 
rity ;  and  it  should,  by  all  means,  be  lined  within  with 
tin-bronze  paper,  pasted  inside  of  it.  Gold-leaf  paper 
would  no  doubt  be  still  better,  but  too  costly.  This 
aluminum  leaf  with  which  I  have  had  the  helmet  I 
have  shown  you  coated  internally  might  surpass  the 
tin-paper,  but  in  too  trifling  a  degree  compared  with 
the  extra  expense.  A  halfpenny  worth  of  tin  paper 
would  line  the  hat.  Exteriorly,  such  helmets  should 
be  covered  either  with  removable  white  covers 
stretched  over  them,  or,  where  the  case  admits  of  it, 
with  the  thin  rolled  metal  I  have  described,  or  even 
with  metal-bronzed  cloth. 

In  all  cases  the  inner  ventilating  current,  both  very 
free  and  always  under  control,  must  be  provided  for. 
Also  the  porous  and  flexible  band  and  cap  for  carry- 
ing the  hat,  and  variable  to  suit  the  size  and  comfort 
of  the  head,  ought,  I  consider,  to  be  jealously  main- 
tained. Such  a  cane  hat,  when  of  a  single  shell,  and 
made  like  Fig.  XIII.  or  XV.,  ought  not  to  cost,  in 
England,  more  than  15s.,  or  at  most  20s.,  and  in  India 
half  that  sum. 

There  is  one  more  form  of  hat  which  I  once  con- 
templated making,  as  convenient  to  travel  with.  A 
thin  spiral  wire  winding  round  and  sewed  down  to  the 
inside  of  a  flexible  shell  of  cloth  and  wadding,  would 
stretch  it  laterally  into  a  due  oval  shape,  but  allow  it 
to  be  pressed  down  vertically  like  an  opera  hat.  To 
stretch  it  vertically,  a  single  arch  of  slight  flat  steel 
would  suffice,  crossing  the  interior  of  the  hat  from  side 
to  side,  and  hinged  to  its  sides  near  the  base  of  the  hat, 
Avhile  above,  it  would  carry  a  peg  long  enough  to  press 
against  the  middle  of  a  thin  steel  or  whalebone  cross 
at  the  top  of  the  hat.  By  shifting  a  small  pin  or 
hook  the  arch  could  be  turned  down  backwards,  and 
the  hat  be  compressed.  Such  a  hat  could  and  should 
be  lined  inside  with  tin-bronze  cloth,  but  would  have 
to  carry  a  white  cover  outside.  I  am  happy  now  to 
have  done  with  the  subject  of  head-dress,  except  that 
I  think  all  hats  should  carry  a  curtain  to  protect  the 
lower  part  of  the  neck,  which  is  not  sheltered  by  the 
deep  and  descending  brim  such  as  that  of  the  helmet, 
Fig.  XL,  of  which  you  have  examined  the  finished 
pattern,  unless  a  curtain  for  the  back  or  a  tunic  is 
worn  which  reaches  up  to  the  hat,  and  on  which  I 
shall  beg  to  offer  some  remarks. 

2875.  (Dr.  Farr.)  What  is  the  common  name  in 
India  for  "  solar  apoplexy."  How  was  it  entered  in 
the  army  returns  ? — I  do  not  remember  any  other 
term. 

2876.  You  are,  perhaps,  aware  that  the  Avords 
"  solar  apoplexy  "  do  not  occur  in  the  army  returns 
— they  use  the  word  "  apoplexy  "  alone  ? — That  I 
was  not  aware  of. 

2877.  I  suppose  that  when  men  are  struck  down  in 
this  way  it  would  generally  be  classed  as  apoplexy  by 
the  army  surgeons  ? — Yes,  I  should  think  so  ;  solar 
apoplexy,  I  should  think. 

2878.  It  is  a  disease  much  more  common  in  the 
army  in  India  than  in  the  army  in  England  ? — Very 
much  more  so,  I  presume. 

2879.  That  has  fallen  under  your  observation  ? — 
Certainly,  so  far  as  India  is  concerned.  I  have  not 
served  with  the  army  in  England,  but  presume  it  is 
much  the  same  as  in  civil  life,  that  apoplexy  does  not 
occur  at  the  period  of  strong  manhood  in  a  tithe  of 
the  cases  it  happens  in  India,  especially  where  men 
are  exposed  to  the  sun.  I  remember  when  in  charge 
of  a  large  number,  about  800  Europeans  for  several 
months  proceeding  up  the  river,  their  wilful  expo- 
sure of  themselves  led  to  very  numerous  cases  of 
solar  apoplexy,  many  of  which  proved  rapidly  fatal, 
while  all  cases  of  sun-stroke  left  more  or  less  effect 
upon  the  constitution  ;  subsequently  to  this  I  have  at 
different  stations  observed  that  whenever  Europeans 


were  much  exposed,  apoplexy,  or  a  state  verging 
upon  it,  was  induced  in  some  of  them. 

2880.  It  is  a  disease  so  common  in  India  as  to 
attract  everybody's  attention  like  cholera,  although 
not  to  the  same  extent  ? — Certainly. 

2881.  Besides  killing  men  you  think  that  it  pro- 
duces certain  effects  upon  their  brains,  and  upon  their 
character  ? — Certainly. 

2882.  You  think  that  the  effects  of  it  remain  lon<r 
after  an  injury  has  been  done  which  has  not  been 
fatal  ? — No  doubt  ;  many  of  our  soldiers  who  were 
engaged  in  the  mutiny  must  have  so  suffered;  numbers 
are  certain  to  suffer  in  that  way  by  exposure  in  India, 
and  a  greater  number  to  have  the  foundation  of 
destructive  disease  laid  in  their  constitutions. 

2883.  I  have  here  a  return  of  the  deaths  from 
apoplexy  in  the  Bengal  army  during  the  16  years 
between  1830  and  1845  ;  the  aggregate  strength  was 
213,192,  and  the  deaths  from  apoplexy  were  570  ; 
that  is  at  the  rate  of  about  three  in  J, 000  annually  ; 
while  from  the  same  disease  in  England  the  deaths 
wei'e  not  two  in  10,000  ? — Large  as  that  difference  is, 
the  return  must  have  had  reference  to  periods  of 
peace  chiefly  ;  clad  and  tented  as  our  troops  have  for 
the  most  part  been,  the  immediate  effects  of  the  sun 
upon  the  brain  must  have  amounted,  during  any  hot 
season  campaigns,  to  a  vastly  greater  proportion  than 
3  in  1,000.  In  particular  instances  it  has  amounted 
to  50  in  1000,  I  believe. 

2884.  In  England  it  is  not  a  disease  that  is  com- 
mon at  all  to  soldiers  ? — I  believe  not. 

2885.  So  that  its  prevalence  in  India  is  evidently 
attributable  to  solar  radiation,  and  that  you  think 
would  be  obviated  to  a  great  extent  by  some  such 
construction  as  that  which  you  have  laid  upon  the 
table  ? — Yes. 

2886.  When  a  man  requires  the  utmost  protection, 
and  the  greatest  efficiency  is  required  in  him,  that  is 
the  time  when  solar  apoplexy  is  most  injurious  and 
fatal  ? — Yes.  While  entirely  assenting  to  the  opinion 
that  the  head  is  the  portion  of  the  body  which  most 
needs  protection,  I  would  on  no  account  omit  this 
opportunity  of  repeating  views  I  have  elsewhere* 
strongly  urged  that  it  is  absolutely  necessary,  for 
anything  approaching  to  that  immunity  which  I 
believe  might  be  conferred  upon  troops  under  sun- 
blaze  in  India,  that  the  trunk  of  the  body,  more 
especially  the  spine,  should  be  duly  protected. 

Unpleasant  as  it  may  at  first  feel,  I  think  flannel, 
of  a  soft  and  open  texture,  next  the  skin,  from  head 
to  foot,  should  be  worn  by  all.  Not  only  will  it 
guard  against  sudden  chills — the  cause  of  so  much 
illness,  but  it  will  husband  the  perspiration — a  point 
of  great  importance  to  all,  to  those  especially  who 
have  a  tendency  to  dryness  of  the  skin  in  an  arid 
atmosphere. 

I  have  repeatedly  ascertained  the  temperature  of 
the  skin,  in  hot  and  dry  weather,  to  be  much  lower 
under  flannel,  with  a  cotton  dress  above  it,  than  under 
the  cotton  alone. 

The  flannel  moderating  the  evaporation  keeps  it 
moist  and  cool,  the  cotton  permits  a  rapid  and  chil- 
ling evaporation,  which  overtaking  the  power  of 
supply,  is  soon  followed  by  chronic  dryness  and  heat 
of  skin  in  a  hot  wind.  The  outer  dress  should,  I 
conceive,  be  white  cotton. 

Permit  me  here  to  offer  in  evidence  the  strong 
convictions  of  experience  in  this  form.  Had  I  to 
invite  out  to  some  undertaking  in  India  a  number  of 
my  countrymen,  I  would  not  consent  to  their  going 
until  I  had,  after  an  ample  experiment,  provided 
them  not  only  with  the  most  protective  head-dress 
I  could,  without  consideration  of  cost,  but  also  the 
most  protective  tunic  or  aprons,  one  for  the  back  at 
least.  I  would  know  that,  whatever  its  material,  it 
must  be  suspended  at  some  inches  distance  from  the 
back,  and  that  this  could  easily  be  done.  I  would 
know  that  the  most  effective  material  for  such  aprons 
would  be  small  plates  of  sheet  tin  stitched  down  upon 
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very  open  canvas,  that  the  inner  face  of  the  metal 
might  be  slow  to  radiate  upon  the  body  the  small 
quantity  of  heat  which  its  outer  face  failed  to  repel. 

Such  a  curtain  of  the  thinnest  sheet  tin,  2\  feet 
long  by  1^  feet  Avicle,  need  not  weigh  altogether  more 
than  a  pound,  and,  hanging  4  inches  from  the  back, 
it  would  be  highly  protective.  At  the  same  time  it 
could  dazzle  no  one  by  its  reflections  who  was  not 
actually  lying  on  the  ground.  Next  in  efficacy  to 
this  would  be  aprons  or  curtains  of  white  calico, 
also  hanging  at  a  like  distance  from  the  body  ;  but 
the  white  cloth  would  be  less  effective  and  far  more 
dazzling  than  the  metal.  A  tin-bronzed  cloth,  if  not 
crumpled,  but  rolled  up  like  a  map  when  off,  might 
answer  well.  The  sheet  tin  curtain,  if  lapped  together 
when  removed,  like  a  folding  map,  ought  to  last  a 
long  time  ;  and,  as  such  metal  is  to  be  purchased  for 
2d.  the  square  foot,  the  chief  material  of  the  curtain 
would  cost  6d. 

There  would  be  no  difficulty  in  producing  pattern 
curtains  of  each  kind,  if  any  practical  benefit  would 
result  from  it.  It  is  very  gratifying  to  learn  that 
the  Commander-in-chief  in  India  has  ordered  white 
tunics  to  be  provided  for  the  troops.  It  is  only  to  be 
wished  that  they  were  set  out  from  the  back  by  a 
spring  behind  the  shoulders.  A  tape,  hitched  and 
acting  like  a  bow-string  when  the  tunic  was  on, 
would  keep  the  spring  and  cloth  arched  backwards. 
A  free  circulation  of  air  between  the  cloth  receiving 
the  brunt  of  the  sun's  rays  and  the  body  would  greatly 
increase  the  protective  power  of  the  tunic.  A  plough- 
man's smock  frock,  made  to  hang  clear  of  the  body, 
both  in  front  and  behind,  by  means  of  two  slight 
springs  slipped  through  loops  in  it  close  under  the 
armpits,  and  bent  by  means  of  tapes,  so  that  their 
ends  and  the  smock  Avould  press  close  against  the 
side  under  the  arms,  while  their  bows,  projected  one 
in  front  of  the  chest,  the  other  behind  the  shoulders  ; 
such  a  smock,  made  of  very  white  cotton  or  linen, 
and  of  very  close  texture,  would  impart,  I  believe,  an 
invaluable  protection  to  the  trunk  of  the  body.  For 
the  exit  of  the  rising  current  of  ventilation  enclosed 
within  a  smock,  tunic,  or  curtain,  there  ought  to  be 
lateral  vents  at  the  shoulders,  produced  by  propping 
the  cloth  over  the  shoulders  a  couple  of  inches  above 
them.  The  soldier's  use  of  his  rifle  would  not  be 
interfered  with  if  the  smock  or  curtain  were  rightly 
made. 

Any  padding  pressing  close  to  the  body,  if  thick, 
would,  in  the  end,  I  fear,  do  harm.  It  would  not 
only  suppress  the  evaporation  of  the  perspiration  far 
too  much,  causing  it  to  soak  the  fabric,  but  it  would 
also  become  a  magazine  of  heat,  which  would  soon 
be  conveyed  into  the  body  in  a  continuous  stream. 

2887.  {Chairman.)  I  believe  that  you  have  been  led 
by  your  experience  to  form  an  opinion  favourable  to 
hill  stations  for  European  troops  ? — Yes,  from  an  early 
date.  In  the  year  1824,  the  year  after  I  went  to 
India,  I  happened  to  be  residing  at  Kurnool,  and 
having  but  imperfectly  recovered  from  a  severe  illness 
of  the  previous  year,  1  obtained  leave  to  visit  the 
Himalayas,  and  spent  six  months  there,  making  obser- 
vations on  the  climate  of  mountain  heights  and  of  val- 
leys, having  brought  with  me  from  England  a  variety 
of  philosophical  instruments.  At  that  time  there 
was  a  strong  prejudice  existing  against  residing  in  the 
higher  hills,  except  during  the  hot  and  dry  months  of 
the  year  ;  against  residing  there  during  the  rains,  the 
prejudice  was  great.  I  had  many  discussions  with 
the  resident  medical  officer  at  Subathoo  on  the 
subject.  He  endeavoured  to  dissuade  my  friends  and 
myself  from  residing  in  the  rains  at  a  greater  height 
than  Subathoo,  under  the  impression  that  the  hu- 
midity of  the  rainy  season  at  greater  heights  would 
prove  prejudicial.  The  apprehension  was  not  un- 
reasonable ;  for  although  experience  has  shown  that 
even  the  rainy  season  had  far  better  be  spent  by  most 
Europeans  in  many  localities  in  the  hills  than  in  the 
plains,  there  are  constitutions  in  Avhich  at  a  higher 
elevation  than  about  4,000  or  5,000  feet  they  prove 
trying,  as  in  many  cases  of  rheumatism,  and  in  con- 


stitutions saturated  with  mercury,  and  others  greatly  Julius  Jeffreys, 
exhausted  by  the  climate  of  India.    Indeed  at  places    Esq.,  F.B.S. 
on  the  first  height,  and  of  considerable  elevation  like  OQ  A~~H11861 

Darjeeling,  where   the   rainfall   is   prodigious   and   "J  1  

almost  unremitting  for  some  months,  and  the  damp- 
ness extreme,  I  do  not   think  troops  could  with 
advantage  be  permanently  quartered.    But  I  do  not  . 
speak  of  such  localities  from  personal  observation, 
for  where  I  was  in  the  hills,  even  at  such  a  locality  as 
Simla,  no  European  had  spent  the  rainy  season,  on 
account  of  the  dampness  of  the  atmosphere  with  the 
low  temperature  ;  but  relying  upon  what  appeared  to 
me  to  be  corrective  of  such  influence  and  to  promise  be- 
nefit to  enfeebled  skins  and  obstructed  viscera,  namely, 
the  circumambiance  of  an  atmosphere  of  diminished 
pressure,  we  spent  up  at  Simla  the  first  rainy  season 
tried  there  by  Europeans  ;  it  then  had  but  one  solitary 
house.  Further  observations  showed  mountain  heigh  ts, 
especially  ridges,  to  possess  an  unparalleled  equability 
of  climate,  while  it  was  the  reverse  with  valleys 
amongst  mountains.    These  observations  having  been 
extended  over  a  wide  district  up  to  a  height  of 
16,700  feet  ,  amongst  the  passes  of  the  third  range  of 
mountains,  I  felt  justified  in  publishing  a  condensed 
view  of  what  appeared  to  be  the  sanitary  advantages 
promised  to    suffering   Europeans  by  a  continuous 
residence  of  one  or  more  years  in  the  hills  at  a  height 
between  6,000  and  8,000  feet.     The  attention  of 
the  Government  was  drawn  to  this  publication  by 
the  medical  authorities.   The  subsequent  formation  of 
stations  at   Simla,  Mussoorie,    &c,  established  the 
character  of  the  climate.    At  the  same  time  I  have 
thought,  and  early  expressed  the  opinion,  that  too 
great   heights    should   be    avoided    for  continuous 
residence,  and  that  it  would  be  well  to  have  stations 
at,  at  least,  two  different  elevations,   say  4,000  or 
5,000  feet,  and  at  7,000  to  8,000  for  invalids  suffering 
from  different  forms  and  states  of  disease. 

2888.  I  think  you  have  given  it  as  your  opinion 
that  as  large  a  proportion  of  European  troops  as 
possible,  compatibly  with  military  and  financial  rea- 
sons, ought  to  be  quartered  in  the  hills  rather  than  in 
the  plains  ? — Yes  ;  and  with  that  view  I  have  been 
very  desirous  of  inviting  attention  to  this  particular 
construction  for  barracks  which  I  have  described, 
viz.,  a  double  casing  of  thin  sheet  iron  over  a  frame, 
of  fir  planking,  as  an  easy  means  of  housing  troops  in 
the  hills  comfortably. 

2889.  Have  you  formed  any  opinion  as  to  the  ex- 
pediency of  going  far  into  the  hill  ranges  rather  than 
remaining  upon  the  borders  of  them  where  they  touch 
the  plains? — Exactly  so;  you  would  escape  the  heavy 
downfall  of  rain  in  pi'oportion  as  you  go  inwards. 

2890.  (JJr.Farr.)  What  further  advantages  do  you 
expect  to  derive  ? — I  do  not  know  that  there  are  any 
others  ;  but  that  is  a  considerable  advantage.  The 
fault  of  the  hill  climate  is  no  doubt  the  dampness  in 
the  rainy  season.  In  the  first  hills,  as  for  instance  at 
Darjeeling,  the  rain  is  prodigiously  heavy,  and  it  is 
very  heavy  above  Nynee  Till,  and  wherever  you  rise 
up  a  considerable  height  immediately  over  the  plains. 

2891.  (SirE.  Martin.)  Wherever  these  heights  are  in 
the  front  ranges  receiving  the  brunt  of  the  south-west 
monsoon  ;  but  in  the  rear  of  such  localities  you  will 
find  others  in.  which  the  rain-fall  is  very  different  ? — 
Yes,  much  less  ;  in  fact,  upon  the  first  mountains 
there  is  a  great  precipitation  of  water. 

2892.  (Dr.  Farr.)  Is  there  any  range  of  hills  in 
Bengal  which  you  think  might  be  used  for  locating 
troops  except  the  Himalayas  ? — I  have  no  present 
knowledge  upon  that  point. 

2893.  You  cannot  suggest  any  other  station  that 
would  be  so  useful  for  troops  as  the  Himalayas  ? — I 
do  not  know  of  any  but  the  Himalayas  themselves. 
We  know  that  both  in  the  Bombay  Presidency  and 
especially  in  the  Madras  Presidency  there  are  places 
highly  spoken  of,  especially  on  the  Neilgherries. 
There  are  the  ranges  beyond  Darjeeling,  only 
they  are  not  in  our  territory,  but  if  you  pressed 
further  on  into  the  Sikkim  territory,  you  might  find, 
no   doubt,  ranges  much  surpassing  Darjeeling  in 
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Julius  Jeffreys,  choiceness  of  climate.  My  impression  was  so  strong 
Esq.,F.Ii.S.  that  our  European  soldiers  were  suffering  in  body  in 
— 7  consequence  of  their  suffering  in  mind,  and  all  the  con- 
20  April  1SG1.  geqUences  0f  that,  and  that  indeed  their  position  was 
not  only  lamentable  in  a  moral  point  of  view,  but 
dangerous  politically  speaking,  that  so  long  ago  as  the 
.  year  1826,  when  I  was  staff-surgeon  in  Cawnpore, 
it  occurred  to  me  that  it  would  be  very  advantageous 
to  employ  the  men  in  occupations  interesting  to  them. 
The  thought  struck  me  first  at  Agra,  when  construct- 
ing some  ventilating  apparatus  I  obtained  the  services 
of  an  artilleryman  who  had  been  a  sawyer  ;  the  delight 
that  he  evinced  upon  being  permitted  to  come  to 
work  with  me  was  great.  He  offered  indeed  to  work 
for  nothing,  if  he  might  come  when  off  duty.  After- 
wards, when  staff-surgeon  at  Cawnpore,  and  subse- 
quently, this  idea  impressed  itself  upon  me  with  much 
force,  that  when  you  meet  with  men  who  have  been 
accustomed  to  some  kind  of  industry  in  England, 
and  that  is  the  case  with  nearly  all,  it  would  be 
highly  expedient  to  give  them  occupation  in  their 
familiar  lines  ;  some  might  be  employed  upon 
experimental  farms  and  field-gardens,  «,nd  manu- 
facturers might  be  employed  in  their  several  arts 
by  having  workshops.  It  struck  me  also  after 
I  had  prosecuted  many  inquiries  into  the  native  arts, 
that  it  might  be  made  instrumental  for  the  purpose 
of  introducing  a  good  deal  of  improvement  into 
native  art  ;  for  example,  by  letting  a  soldier  have  a 
dozen  native  boys  apprenticed  to  him,  who  would 
benefit  by  the  work  that  was  done.  The  boys  then 
would  go  forth  with  some  English  notions  of  activity 
and  of  the  importance  of  proper  implements  and 
suitable  plans.  They  would  learn  improved  pro- 
cesses in  their  several  arts,  in  lieu  of  the  very  rude 
and  defective  ones  everywhere  prevalent.  I  have 
employed  labourers  in  so  large  numbers  in  native  arts 
of  various  kinds  that  I  may  venture  to  speak  with 
some  authority  on  the  subject.  The  state  of  the 
useful  arts  in  India  is  such  as,  I  think,  to  invite  the 
commiseration  of  all  persons  who  have  information  to 
impart. 

2894.  When  you  speak  of  the  useful  arts,  to  what 
arts  do  you  refer  ? — The  ceramic  arts  in  the  first 
place,  then  the  metallurgic  and  the  chemical  arts, 
and  nearly  all  the  mechanical  arts.  There  is  no  such 
thing  as  a  firebrick  in  India  ;  the  natives  have  no 
idea  of  the  proper  art  of  smelting,  or  founding,  or  of 
firing  porcelain  or  stone  pottery,  and  they  cannot 
forge  iron  beyond  a  certain  thickness.  They  have 
no  such  thing  as  proper  forge  bellows,  and  foundries 
in  a  proper  sense  they  have  none  ;  they  cannot  cast 
iron  and  they  never  attempt  it ;  and  even  the  mode 
of  casting  brass  is  very  operose;  it  is  a  mode  which, 
in  England,  would  excite  ridicule,  and  the  reason  is 
that  they  have  no  firebrick,  no  furnaces  that  will 
stand  great  heats  at  all.  It  is  not  that  the  country 
does  not  produce  the  material,  for  after  incurring 
a  great  expense  and  trouble,  I  produced,  myself, 
firebricks  of  various  kinds,  one  kind  of  which  when 
tested  with  the  best  Stourbridge  bricks  surpassed 
them  in  every  property  necessary  for  perfection  in  a 
fine  brick.  I  made  between  fifty  and  a  hundred 
thousand  of  these  practically  indestructible  bricks, 
and  a  much  larger  number  of  an  inferior  kind,  which 
answered  for  less  trying  purposes. 

2895.  (Sir  P.  Cautlei/.)  Were  those  bricks  made 
at  Futtyghur? — Yes. 

2896.  You  did  not,  I  think,  get  the  clay  from  Fut- 
tyghur, but  it  was  brought  from  Banda  ? — I  brought 
it  from  Bundelcund,  from  the  Rewah  district,  and  then 
had  to  devise  a  way  of  compounding  it ;  everything 
depends  upon  that.  English  fire-bricks  would  be  far 
superior  to  what  they  are  if  like  pains  and  plans 'were 
employed  in  the  construction  of  them.  I  say  con- 
struction, for  it  amounts  to  that. 

2897.  But  you  do  not  contemplate  that  all  these 
various  mechanical  operations  could  be  performed  by 
soldiers  living  in  a  barrack? — Perhaps  you  will  allow 
me  to  explain  what  led  me  to  so  many  inquiries  in 
India,  and  to  the  proposal  that  our  troops  should  be 


given  an  interesting  employment  of  their  abundant 
leisure  in  promoting  the  advancement  of  the  useful 
arts  there.  To  prosecute  inquiry  in  science  in  so 
ample  a  field  as  India,  and  to  render  it  practically 
useful,  was  a  strong  inducement  to  me  in  seeking  an 
appointment  in  the  Company's  service.  I  went  out 
well  supplied  with  philosophical  apparatus,  chiefly 
chemical,  and  amongst  them  not  less  than  30  ther- 
mometers of  different  kinds,  and  a  determination  to 
engage  in  no  commercial  undertakings,  though  drawn 
into  them  largely  afterwards.  I  had  an  early  ambi- 
tion to  improve  the  native  arts,  on  observing  in  their 
prosecution  the  absence  of  all  science.  Though  fire- 
stone  might  abound  in  India  *  as  it  does  in  England, 
the  purposes  to  which  it  is  applicable  are  limited. 
All  the  arts  of  life,  even  the  mechanical,  are  either 
directly  or  indirectly  dependent  upon  the  fire-brick 
for  their  perfection.  India  had  produced  none.  In 
a  genealogical  tree  of  the  arts,  fire-bricks  would  form 
the  root,  the  stem  would  be  composed  of  furnaces  and 
kilns,  smelting,  reverberatory,  cupola,  pottery,  glass, 
enamel,  annealing,  boiler,  gas,  &c.  ;  this  stem  would 
throw  out  its  branches,  a  main  one  of  vitreous  pot- 
tery, porcelain,  and  other  ceramic  wares  in  all  their 
variety,  another  of  glass,  &c,  others  of  each  metal- 
lurgic art,  the  largest  of  them  iron,  and  so  on.  These 
larger  branches  would  divide,  giving  out  others — as 
all  the  secondary  arts,  as  the  emphatically  chemical 
and  the  mechanical — as  the  production  of  sulphuric 
and  the  other  mineral  acids  and  the  alkalis,  and  from 
these  would  ramify  all  the  countless  agents  in  the 
arts  of  dyeing,  bleaching,  colour-making,  and  phar- 
macy. In  short,  to  diffuse  the  use  of  an  indestructible 
fire-brick  in  India  would  confer  upon  her  a  very  great 
benefit,  one  surpassing  the  discovery  of  a  gold  mine. 

Again,  without  vitreous  pottery  and  glass,  both 
dependent  on  fire-bricks,  and  a  similar  material  in  the 
form  of  glasshouse  pots,  the  mineral  acids  and  alkalis 
could  not,  if  possessed,  be  kept  and  used  ;  and  on 
these  substances  rest  all  the  chemical  arts.  Now,  in 
works  I  established,  both  vitreous  pottery  and  glass 
were  produced  of  thoroughly  sound  quality  and  in 
large  quantity.  In  pottery  the  natives  have  no  better 
a  body  than  can  be  produced  by  a  common  red  heat — 
a  porous  substance  little  better  than  a  tile,  though 
often  hidden  under  a  crazy  glaze.  Their  only  pass- 
ably good  glass  vessels  are  made  from  broken  English 
phials  and  table  glass.  Their  own  glass,  " kanch"  is 
no  proper  glass,  and  on  being  ground  and  mixed  with 
water  undergoes  a  rapid  decomposition.  It  is  a  mere 
frit  mixture.  The  only  sulphuric  acid  they  have  is 
made  much  as  it  was  in  early  time  in  England,  and 
costs,  if  I  remember  right,  3s.  or  4s.  an  ounce. 
Nearly  one  thousand  miles  from  Calcutta  I  found  it 
possible,  after  successive  experiments,  to  plant  un- 
derground, like  an  ice-house  (and  thereby  to  give  it 
a  productive  equality  and  lowness  of  temperature) 
a  sulphuric  acid  chamber  of  the  size  of  a  large 
room,  which  was  brought  at  last  to  yield  from 
a  given  weight  of  sulphur  quite  as  much  of  the 
acid  as  is  commonly  obtained  in  England.  This 
acid,  when  concentrated,  cost  a  penny  or  three- 
halfpence  a  pound — about  one  six-hundredth  of  the 
price  of  the  native  acid.  On  turning  to  the  arts 
of  agriculture,  an  equally  lamentable  backwardness 
was  found.  No  ploughs,  properly  so  called,  exist  ;  the 
land  has  therefore  to  be  turned  over  with  the  pitiful 
substitute  from  5  to  12  and  even  15  times.  Having 
ascertained  the  depth  of  the  water  from  the  surface 
in  most  of  the  western  provinces,  and  the  expense  of 
raising  it,  and  made  trials  with  the  different  instru- 
ments in  use,  I  found  that  a  very  great  waste  of 
labour  took  place.  This  led  me  to  try  two  modifica- 
tions of  the  Persian  wheel,  which  brought  up  water 
with  a  manifest  and  large  economy  of  bullock  power. 
I  also  tried  a  simple  windmill  on  the  horizontal,  and 
another  on  the  vertical  principle  (the  former  for  the 
sake  of  extreme  simplicity),  but  the  wind  was  too 


*  Sir  Proby  Cautley  informs  me  lie  discovered  a  good  firestone,  and 
employed  it  m  his  operations  with  success. 
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much  obstructed  by  vegetation  and  too  unsteady  at 
that  season.  How  important  to  the  Government 
would  be  any  improvements  in  agriculture  introduced 
by  experimental  farms,  managed  cheaply  by  the  sol- 
diery, may  be  judged  from  the  fact  submitted  to  the 
Government  of  India,  as  the  result  of  these  inquiries, 
that  the  cost  of  irrigation  alone  exceeds  in  the  western 
provinces'  the  whole  land  revenue. 

I  mention  all  these  as  some  of  the  many  proofs  that 
our  troops  might  be  most  beneficially  employed  in 
advancing  native  art  and  rendering  labour  more  pro- 
ductive, and  while  so  doing,  enjoying  the  inspiriting 
feelings  of  success,  of  being  useful,  and  of  having  put 
by  for  them  part  of  the  fruits  of  their  labours.  With 
the  mind  filled  with  these  convictions,  I  laid  before 
Lord  William  Bentinck,  in  Calcutta  in  1833,  a  pro- 
posal that  schools  of  useful  art,  managed  by  soldiers, 
each  in  the  line  he  had  been  practised  in,  in  England, 
should  be  established  at  all  European  stations — that 
each  such  soldier  should  have  a  number  of  native 
boys  of  the  respective  trades  apprenticed  to  him,  who 
when  their  time  was  completed  should  go  forth  well 
equipped  to  carry  a  better  art  into  the  towns  and 
villages  of  the  country.  His  lordship  viewed  the 
plan  very  favourably.  It  is  probable  that  at  that 
early  day  some  step  might  have  been  taken,  but  I  was 
compelled  by  ill-health  to  return  to  England,  and  the 
question  was  dropped.  I  have  fully  discussed  it  in 
the  work  on  the  British  army  in  India,  published  in 
1858.  It  is  very  gratifying  to  learn  that  Sir  Hugh 
Rose  has  adopted  the  view,  and  has,  it  is  said,  decided 
on  a  commencement  of  affording  to  the  troops  such  a 
recreative  employment  of  their  time. 

2898.  (Sir  It.  Martin.)  You  would  desire  that  they 
should  be  employed  in  their  respective  trades  ? — Yes. 

2899.  (Dr.  Farr.)  In  what  arts  do  you  think  par- 
ticularly the  soldiers  might  be  employed? — I  think  in 
all  those  I  have  named.  In  the  ceramic  arts  and  glass, 
in  the  cold  season,  as  well  as  in  trial  farms,  especially 
with  a  view  to  the  introduction  of  some  light  plough 
for  India,  and  of  improved  apparatus  for  well -irriga- 
tion ;  also  in  many  chemical  arts,  especially  tanning 
and  dyeing.  Indian  leather  is  most  faultily  made. 
The  hide  is  rotted  by  the  process  ;  and  though  India 
is  the  land  of  indigo,  the  natives  cannot  make  a  proper 
indigo  dyer's  vat.  The  dye  is  not  properly  deoxidated 
for  solution.  Silk-dyeing  and  wool-dyeing  will  be 
very  beautiful  on  account  of  the  readiness  with  which 
the  silk  and  the  wool  take  the  dye,  but  cotton  and 
linen  they  have  not  the  power  of  dyeing  at  all  equal 

The  witnes 


to  ourselves.  The  natives  have  not  got  the  chemicals,  Julius  Jeffreys, 
nor  proper  chemical  vessels.  Esq.,  F.R.S. 

2900.  Would  not  all  these  arts  be  better  taught  by        .  ~ 
artizans  from  this  country  than  by  the  soldiers?—   20  APnl  1861  • 
They  would  be,  but  then  you  would  have  to  send 

the  artizans  out,  a  measure  I  have  long  since  advocated 
in  vain ;  but  I  think  this  at  least  might  be  done. 
One  commissioi*  to  an  ensigncy  in  each  regiment 
might  be  given  to  young  men  who  had  taken  leading 
positions  at  the  middle-class  examinations  in  science, 
and  who  had  been  ascertained  to  possess  also  original 
and  inventive  powers  of  mind,  and  an  acquaintance 
with  the  arts,  and  to  have  visited  many  manufactories. 
I  laboured  under  the  disadvantage  of  having  visited 
none,  and  had  no  practical  acquaintance  with  any 
when  I  went  to  India.  I  had  to  teach  myself  every- 
thing I  attempted,  having  to  contrive  processes,  either 
from  want  of  acquaintance  with  those  in  use,  or 
because  those  described  in  books  I  found  often  in- 
applicable to  India.  For  the  especial  duty  of  direct- 
ing the  regimental  schools  of  art  or  workshops,  such 
officers  should  of  course  have  a  distinct  staff  allowance. 
The  more  liberal  it  was  the  better  would  be  the  talent 
commanded  and  the  greater  result,  and  therefore  the 
economy.  The  great  success  which  is  stated  to  have 
attended  the  meritorious  exertions  of  a  medical  officer 
in  Madras  (whose  name  has  escaped  my  recollection), 
who,  I  believe,  has  chiefly  devoted  himself  to  the  in- 
troduction of  superior  pottery  and  chinaware,  affords 
further  and  recent  evidence  of  the  benefits  to  be. ex- 
pected from  regimental  schools  of  the  arts,  under 
Government  support,  which  I  am  happy  to  think  has 
been  afforded  to  him.  Under  the  guidance  of  com- 
missioned officers,  qualified  as  I  have  proposed,  a  large 
measure  of  success  would,  I  believe,  prove  certain. 
I  do  not  propose  this  plan  as  the  most  perfect,  either 
for  benefiting  the  soldiery  or  for  promoting  progress 
in  India,  but  as  what  appears  to  me  the  best  substi- 
tute for  a  far  grander  measure — a  measure,  however, 
which  cannot  be  advantageously  propounded  without 
the  support  of  a  mass  of  evidence  drawn  from  different 
quarters — evidence  which  must  have  power  enough  to 
unloose  the  bands  of  prejudice  and  customary  impres- 
sions in  which  the  minds  of  all  of  us  have  been 
swaddled  from  infancy. 

2901.  (  Sir  R.  Martin.)  Do  you  think  that  it  would 
be  beneficial  to  the  health  of  the  soldier,  and  con- 
ducive to  his  happiness,  if  he  were  allowed  to  do  for 
himself  whatever  he  could  do,  without  injury  to  his 
health  and  discipline? — Yes. 

withdrew. 
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Sir  John  Lawrence,  Bart.,  G.C.B.,  Member  of  the  Council  of  India,  examined. 


Sir 


2902.  (  Chairman.)  I  need  hardly  ask  you  whether 
you  have  had  considerable  experience  of  European 
soldiers  in  India  ? — I  have  seen  a  good  deal  of 
them. 

2903.  With  regard  to  the  barrack  accommodation, 
is  that,  in  your  opinion,  in  a  satisfactory  state  ? — All 
my  experience  has  lain  in  the  Bengal  Presidency,  or  at 
all  events,  mainly  so.  I  saw  a  little  in  Sinde,  and  I 
should  say  that  there,  the  new  accommodation 
afforded  by  the  barracks,  which  have  been  erected 
within  the  last  fifteen  years,  was  very  good  indeed. 
There  are  some  things  upon  which  there  might  be 
differences  of  opinion,  but  taken  as  a  whole,  1  think 


the 


J.  Lawrence, 
Bart.,  G.C.B. 


the  barrack  accommodation  is  very  excellent  ; 
old  barrack  accommodation  was  not  very  good. 

2904.  There  has  been,  I  believe,  a  very  great  im-  27  April  1861 

provement  in  this  respect  during  the  period  of  your  <  

service  in  India  ? — Yes  ;  in  the  last  fifteen  years  par- 
ticularly. 

2905.  In  what  respects  has  an  improvement  been 
effected  in  ventilation  ? — The  barracks  are  better 
with  respect  to  ventilation  ;  there  is  more  accommo- 
dation provided,  more  cubical  space  allowed  for  each 
soldier  ;  they  have  been  more  careful  in  selecting  the 
sites,  and  the  buildings  themselves  are  better  con- 
structed, in  fact,  in  every  respect  there  has  been  great 
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&ir  improvement  ;  all  the  accessories  of  the  barracks  are 
Ba^G^CB    mucn  ^etter)  tne  cook-houses  and  out-houses,  and 

ar  2  [  '  '   everything  connected  with  them.    I  should  say  that 

27  April  1861.  they  were  twice  as  good  as  they  were  formerly. 

  2906.  Taking  the  various  stations  in  the  Punjab, 

do  you  think  that  there  is  any  room  for  complaint 
there,  as  to  the  nature  of  the  accommodation  afforded  ? 
— No  ;  I  do  not  think  there  is  any  room  for  com- 
plaint ;  if  I  had  been  called  upon  to  give  an  opinion 
as  to  the  barrack  accommodation,  I  should  say  that 
the  only  defect  I  ever  saw  was  this,  that  they  build  a 
barrack  too  large,  and  put  too  many  men  into  each 
barrack;  I  do  not  mean  that  they  give  too  little 
accommodation,  but,  for  example,  that  they  build  a 
barrack  for  a  whole  company,  say  of  100  men,  and  I 
think  that  it  would  be  better  if  they  had  a  barrack 
constructed  for  half  a  company  or  a  quarter  of  a 
company. 

2907.  (Lord  Herbert)  Do  you  mean  in  detached 
buildings  ? — Yes  ;  I  think  that  there  is  a  disadvan- 
tage in  the  other  mode  ;  but  there  is  an  abundance  of 
room,  more  than  is  necessary. 

2908.  (Chairman.)  What  do  you  conceive  to  be 
the  advantage  of  small  detached  buildings,  as  com- 
pared with  larger  barracks  ? — I  think,  in  the  first 
place,  that  if  anything  like  an  epidemic  broke  out 
among  the  men,  it  is  much  more  manageable,  and  I 
think,  moreover,  that  for  the  men,  both  morally  and 
socially,  it  is  the  better  to  be  together  in  moderate 
numbers  than  in  greater  numbers,  for  I  believe  that 
if  there  are  half  a  dozen  troublesome  men  among 
them,  they  will  disturb  the  whole  of  the  men.  They 
built  some  of  the  barracks  in  the  hills  of  two  stories, 
one  company  being  above,  and  one  below  ;  and  the 
noise  of  those  who  were  above,  if  the  others  were 
unwell,  would  be  very  great,  and  I  have  heard  the 
men  say  that  they  were  not  nearly  so  nice.  At 
Subathoo  the  new  barracks  were  very  fine,  and  yet 
the  men  preferred  the  old  ones,  because  they  were 
more  snug,  and  less  noisy  than  the  new. 

2909.  I  suppose  they  feel  more  at  home  in  a  small 
building,  they  are  quieter  ? — Yes,  a  small  building  is 
more  quiet ;  I  think  that  the  officers  object  to  small 
buildings,  for  they  say  that  the  sergeants  cannot  look 
so  well  after  the  men.  I  spoke  to  several  leading 
officers  on  the  subject,  and.  they  all  said  that  it  was 
better  to  have  them  in  large  barracks,  because  the 
sergeants  could  look  after  them  better,  but  I  think 
that  barracks  of  a  limited  size  are  better  for  the  men. 

2910.  The  trouble  of  supervision  is  greater,  but 
that  falls  upon  the  non-commissioned  officers  ? — Yes; 
but  the  way  they  put  it  was  this :  that  they  could 
not  look  after  the  men  so  well  ;  they  did  not  say  that 
it  gave  them  greater  trouble. 

2911.  (Lord  Herbert.)  Is  the  barrack  for  a  com- 
pany undivided  ? — Yes ;  but  there  is  an  opening  in 
the  wall  like  a  good  large  door  ;  in  fact,  a  doorway 
without  a  door.  There  is  a  blank  wall  with  an  arch, 
but  the  noise  will  pass  in  there. 

2912.  I  am  referring  more  to  the  supervison  ?— 
The  Serjeants  can  easily  go  from  one  to  the  other. 
I  think  that  the  barracks  which  they  began  to  build 
in  the  Punjab  were  unreasonably  good.  I  refer  .to 
those  which  Sir  Charles  Napier  advocated  at  Seal- 
kote.  They  were  began  there,  and  were  immensely 
large — unreasonably  large,  I  think — they  were  25 
feet  high,  besides  the  height  of  the  pitch  :  the  walls 
on  each  side  were  25  feet  high ;  and,  in  fact,  they 
were  so  large  and  airy,  that  they  were  cold  and 
uncomfortable  in  the  winter. 

2913.  (Ghairman.)  Was  it  not  an  idea  that  was 
rather  a  favourite  one  then  with  some  commanding 
officers,  that  it  was  better  to  build  a  barrack  of  a 
very  large  height,  so  as  to  give  great  vertical  space, 
and  so  as  to  make  overcrowding  impossible  ? — That 
was  one  of  the  things  that  Sir  Charles  Napier  said  ; 
but.  there  is  no  danger  of  overcrowding,  except  upon 
an  extraordinary  crisis,  when  every  other  considera- 
tion would  give  way  to  the  consideration  of  putting 
an  increased  force  into  a  certain  space  :  for  example, 


if  a  fort  or  position  was  in  danger,  and  it  was  im- 
portant to  accumulate  troops  in  it. 

2914.  (Lord  Herbert.)  Did  not  great  height  give 
to  the  men  the  advantage  of  great  cubical  space  for 
the  purpose  of  ventilation  ? — Yes,  it  did,  because  the 
area  on  which  it  stood  was  the  same  ;  still  the  ven- 
tilation in  a  moderate  sized  barrack  was  ample. 

2915.  But  the  area  was  not  so  available  to  the 
men  ? — -A  sufficient  area  Avould  be  available. 

2916.  Except  that  the  air  does  not  circulate  to  the 
same  extent ;  indeed  you  may  be  suffocated  in  a 
crowd  in  the  open  air  ? — I  think  that  it  was  an  un- 
reasonable and  extravagant  arrangement  having  these 
large  barracks;  it  led  to  enormous  expense  in  building. 
Everybody  cried  out,  you  must  not  kill  the  soldiers, 
no  matter  how  unreasonable  the  thing  was  that  was 
asked  for  ;  and  at  the  same  time  the  Government 
was  doing  everything  it  could  to  make  them  comfort- 
able. In  fact,  the  men  had  much  better  accommodation 
than  the  officers  or  merchants  had,  or  civilians.  The 
officers  built  their  own  houses,  and  paid  for  their  own 
houses — they  built  them  very  economically — while 
the  barracks  for  the  men  were  all  built  by  the  Go- 
vernment. Great  attention  was  paid  to  the  comfort 
of  the  men.  Everybody  was  calling  out  about  them 
— Medical  men,  Officers,  and  Generals,  and  the  Com- 
mander-in-Chief too — but  the  men  were,  in  point  of 
fact,  extremely  well  off  as  regards  accommodation. 

2917.  (Chairman.)  With  regard  to  the  construc- 
tion of  barracks  is  there  anything  that  you  consider 
defective,  or  any  improvement  that  you  can  suggest  ? 
— The  only  thing  that  occurs  to  me  to  say  is,  that  I 
think  it  would  be  better  to  have  small  barracks  for 
few  men  than  large  barracks  for  a  number.  I  do  not 
know  that  there  is  any  other  suggestion  that  I  can 
make ;  I  think  that,  perhaps,  now  and  then  you  see 
little  details  in  which  improvements  might  be  made  ; 
but  I  consider  that  all  the  new  barracks  are  very  fine. 
I  saw  the  barracks  as  I  came  down  in  Sinde,  Avhich 
Sir  Charles  Napier  had  built  at  Hyderabad,  and  they 
were  very  fine  barracks. 

2918.  (Sir  R.  Martin.)  Are  they  raised  on  arches? 
— No,  I  do  not  think  they  are;  but  I  do  not  think  that 
it  is  necessary  in  Upper  India.  In  Bengal,  and  in  all 
the  damp  parts  of  India,  it  is  of  great  importance 
that  barracks  should  be  raised,  but  in  the  upper  pro- 
vinces I  do  not  think  the  same  rule  holds  good. 

2919.  For  example,  in  Peshawur  ? — No,  I  do  not 
think  so  ;  I  believe  that  the  upper  rooms  are  much 
hotter  than  the  lower  ones,  and  that  it  is  more  diffi- 
cult to  keep  them  cool.  I  think  that  perhaps  the 
best  plan  would  be  to  occupy  the  lower  rooms  in  the 
day  time,  and  to  make  them  serve  for  libraries,  and 
workshops,  and  dining-rooms,  and  then  have  the  upper 
rooms  to  sleep  in  at  night.  I  think  that  that  would 
be  a  good  arrangement,  for  in  the  day  time  the  upper 
rooms  are  much  hotter  than  the  lower  rooms. 

2920.  Would  you  recommend  double  roofs  to  shield 
the  upper  rooms  from  the  power  of  the  sun's  rays  ? — 
I  think  you  might  do  very  well  without  double  roofs. 
With  a  little  lath  and  plaster  a  ceiling  might  be  formed 
which  Avould  have  all  the  advantages  of  a  double  roof 
without  the  expense  of  it.  I  think  that  where  you 
have  flat  roofs,  the  plan  which  the  natives  adopt  is  a 
good  one;  they  put  a  number  of  earthen  pots  on  the 
top  of  the  houses,  which  are  very  cheap,  and  just  fill 
them  up  with  dried  dung  and  a  little  clay,  and  so 
forth,  and  they  make  a  perfect  second  roof  which 
serves  as  a  non-conductor,  and  makes  a  great  differ- 
ence. 

2921.  You  think  that  would  answer  for  the  pur- 
poses of  a  double  roof  ? — Yes  ;  and  the  expense  of  it 
would  be  merely  nominal. 

2922.  (Lord  Herbert.)  With  regard  to  drainage  ; 
are  the  necessary  precautions  generally  taken  ? — I  do 
not  think  that  drainage  has  been  cared  for  so  much  as 
it  ought  to  have  been  ;  it  has,  of  course,  been  im- 
proved considerably  of  late  years. 

2923.  Has  proper  care  been  taken  with  regard  to 
latrines,  and  things  of  that  kind?  —  A  great  deal 
of  attention  has  been  paid  to  those  matters,  but  I 
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do  not  think  that  the  drainage  at  Peshawur  was  good ; 
there  were  great  differences  of  opinion  about  it,  and 
there  was  a  good  deal  required  to  be  done;  it  required 
to  be  carried  out  to  a  very  large  extent. 

2924.  (Col.  Greathed.)  Do  you  think  that  the 
sites  of  cantonments  have  been  selected  with  judg- 
ment ? — I  think  that  some  have  been  extremely  Avell 
selected,  and  some  very  badly  selected  ;  there  is 
great  difference  in  them. 

2925.  (Dr.  Farr.)  Do  you  think  that  the  soldiers, 
on  the  whole,  occupy  better  dwellings  than  the  officers, 
although  they  may  be  in  barracks,  which,  in  fact, 
cost  more  than  the  houses  occupied  by  the  officers  ? — 
I  think  the  buildings  are  much  better  in  every  respect, 
and  I  believe  that  any  gentleman,  as  regards  mere 
accommodation,  would  be  very  glad  to  have  one  of 
the  barracks  to  live  in,  or  say  half  a  dozen  gentlemen. 

2926.  Generally  speaking,  I  suppose  that  the  offi- 
cers Avould  prefer  living  in  detached  houses  ? — Yes, 
just  on  the  same  principle  that  I  think  it  would  be 
better  for  the  men  to  be  in  small  bodies. 

2927.  (Lord  Herbert.)  Are  not  quarters  provided 
for  the  officers  at  the  public  expense  ? — They  receive 
an  extra  allowance  unless  they  happen  to  be  in  a 
fort,  and  they  build  their  own  houses.  At  Lahore, 
when  we  first  occupied  that  country,  quarters  were 
provided,  because  the  occupation  was  temporary,  but 
they  generally  complained  very  much,  and  said  that 
they  did  not  like  the  arrangement  ;  but  when  we 
changed  the  cantonment,  and  the  country  was  per- 
manently occupied  and  annexed,  the  cantonment  was 
transferred  to  Meanmeer,  about  four  miles  off,  and 
then  every  officer  built  his  own  house  ;  after  that  I 
often  heard  officers  say  that  they  were  sorry  they  had 
not  the  old  houses  which  Government  had  provided. 

2928.  (Chairman.)  Would  it  not  very  consider- 
ably increase  the  expense  if  you  were  to  cut  up  each 
of  these  large  barracks  into  three  or  four,  so  as  to 
have  a  smaller  number  of  men  in  each  ? — I  think  the 
expense  would  be  quite  inappreciable. 

2929.  Would  there  not  be  more  outside  walls  re- 
quired ? — There  might  be,  but  very  little,  I  think. 

2930.  (Col.  Greathed.)  Is  it  not  the  greatest  pos- 
sible advantage  to  be  able  to  turn  the  men  out  with 
rapidity  from  a  barrack  on  to  the  parade  ground,  in 
case  of  an  alarm  ? — I  think  that  you  could  turn  them 
out  quickly  enough  in  a  good  corps,  in  a  state  of 
good  discipline. 

2931.  But  I  meant  rather  Avith  reference  to  the  upper 
stories  ? — If  there  was  any  treachery  afloat  it  would 
be  an  advantage,  but  I  think  that  the  men  Avould  have 
plenty  of  time  to  turn  out.  I  never  saAv  any  case  in 
India  where  the  men  could  not  have  been  turned  out 
quickly  enough  ;  I  think  it  is  very  easy  in  the 
double-storied  barracks.  At  RaAvulpindi  Government 
was  building  double-storied  barracks,  and  I  thought 
the  plan  was  very  fine. 

2932.  Have  you  seen  some  of  the  barracks  Avhich 
they  have  been  building  lately  in  India,  and  in  which 
instead  of  having  the  doors  on  the  loAver  story  by 
Avhich  the  men  could  come  out  at  once  they  have 
merely  made  three  doors,  and  blocked  up  the  rest, 
making  them  AvindoAvs  ? — I  think  it  would  be  better 
to  open  them,  for  Avhen  rain  falls  in  the  hot  season 
it  is  a  great  thing  to  be  able  to  throw  open  all  the 
doors,  and  give  a  regular  SAveep  of  the  wind  from 
one  end  to  the  other.  I  think  there  is  one  advantage 
in  double  stories,  which  is  this,  that  you  can  place 
your  troops  on  a  smaller  amount  of  ground,  which  in 
particular  parts  of  India  is  of  great  consequence,  for 
Avhen  there  is  a  disturbance  the  great  complaint  is 
that  the  troops  cannot  do  this,  nor  do  that,  because 
they  have  so  much  ground  to  occupy.  For  instance, 
take  the  cantonment  at  Lahore,  and  the  barracks 
which  the  81st  Regiment  occupied  :  I  should  say  at  a 
guess  that  the  front  of  their  barracks  Avas  not  less 
than  a  mile  long,  and  it  causes  great  fatigue,  to  the 
men  ;  the  canteen  and  other  conveniences  Avere  at  one 
end,  and  the  men  had  to  go  from  the  extreme  right 
flank  to  the  extreme  left  flank,  a  distance  of  about  a 
mile.    If  there  Avas  a  disturbance  in  the  interior,  and 


it  became  necessary  to  march  aAvay  500  or  600  men,  Sir 
the  extent  of  ground  and  number  of  buildings  which    J-  Lawrence, 
the  remainder  have  to  defend  becomes  a  serious  evil.   Bart~>  G.C.B 

2933.  Suppose,  for  example,  that  the  rebels  got  o7  April  1861 

possession  of  a  part  of  the  barracks,  might  they  not  .  

make  a  lodgment  there  ? — Yes,  and  Ave  are  liable  to 

such  dangers  in  the  case  of  large  cantonments,  where 
the  buildings  are«dispersed  over  a  Avide  space. 

2934.  Do  you  think,  with  reference  to  that  point, 
that  it  Avould  be  possible  to  concentrate  your  barracks 
as  you  mentioned,  and  to  bring  the  treasure  and 
principal  offices  together,  and  surround  the  whole 
with  a  ditch,  Avhich  might  be  made  by  the  soldiers  ? 
■ — I  do  not  think  that  the  soldiers  Avould  like 
to  make  ditches  ;  you  would  not  get  much  work 
out  of  the  soldiers;  besides,  I  think  the  medical  men 
Avould  say  that  the  ditch  was  very  unhealthy.  I 
think  that  the  plan  in  a  cantonment  should  be  this: 
Concentrate  the  buildings  as  much  as  can  be  done 
consistently  with  sanitary  precautions.  At  RaAvul- 
pindi the  barracks  are  placed  in  a  double  row,  and 
they  occupy  a  very  moderate  space  of  ground,  and 
are  very  easily  defensible,  and  yet  there  is  plenty  of 
air.  I  think  you  should  have  a  portion  of  the  can- 
tonment partially  fortified,  so  that  in  troublous  times 
you  Avould  occupy  it  Avith  a  small  body  of  troops. 
There  is  no  apprehension  Avhen  all  the  troops  are  in 
the  cantonment  ;  it  is  when  the  best  part  of  them 
are  gone  out  to  a  distance  ;  it  is  then  that  a  panic 
pervades  the  people  who  are  left  behind,  and  the 
object  would  be  on  such  occasions  to  occupy  that 
part  which  Avas  strong  and  defensible,  and  leave  the 
other  buildings  empty,  and  in  that  case  you  could,  by 
connecting  Avails,  which  might  be  constructed  at  very 
small  cost,  make  the  place  thoroughly  and  easily 
defensible. 

2935.  (Lord  Herbert.)  You  would  make  a  citadel 
of  it  ? — Yes  ;  you  would  then  just  see  to  the  women 
and  children  and  valuable  property,  and  bring  them 
all  Avithin  this  circle.  On  the  frontier  there  Avas  no 
fence  of  any  description  ;  Ave  Avanted  to  put  a  Avail 
round  the  cantonments  at  PeshaAvur,  but  it  was  ob- 
jected to  on  various  grounds.  All  the  medical  men 
objected  strongly  to  a  ditch  ;  they  said  that  water 
Avould  lie  in  it,  and  that  that  avouIc!  breed  distemper. 

2936.  (Col.  Greathed.)  You  forbid  thatched  roofs 
altogether  ? — We  do  not  have  them  when  Ave  can 
avoid  them.  Sometimes  they  are  run  up  at  first  in 
the  temporary  buildings  ;  for  instance,  Umballa  Avas 
full  of  thatched  roofs,  and  the  Avay  in  which  these 
were  burnt  in  1857  was  one  of  the  signs  that  the 
mutiny  Avas  coming  on  ;  officers  said  that  it  was  the 
country  people  burning  the  bungalows,  in  order  to 
sell  their  straAv,  Avhereas  it  Avas  the  sepoys  who  were 
burning  them  ;  and  they  did  that  to  sheAV  that  they 
were  angry.  Everybody,  on  principle,  objected  to 
thatched  roofs,  but  the  object  was  always  to  cover 
the  troops  as  quickly  as  possible.  It  was  generally 
at  the  end  of  the  cold  season  and  after  a  campaign 
that  a  neAV  cantonment  Avas  decided  on,  and  the  para- 
mount consideration  was,  to  cover  the  troops,  and 
these  thatched  roofs  were  temporary  arrangements, 
but  in  the  course  of  time,  that  Avhich  had  been  a  tem- 
porary arrangement  became  practically  permanent ; 
those  in  authority  Avere  so  long  a  time  in  making 
arrangements  for  the  permanent  buildings  that  these 
at  length  had  a  permanent  character. 

2937.  (Lord  Herbert.)  You  stated  that,  generally 
speaking,  you  thought  the  better  plan  was  to  use  the 
loAver  rooms  in  the  lower  story  as  Avorkshops  ;  do  the 
men  Avork  very  extensively  in  the  Avorkshops  in  India  ? 
— No  ;  I  do  not  belieAre  they  do  ;  I  think  that  they 
hardly  Avork  at  all,  but  I  think  that  the  object  is 
to  try  to  induce  them  gradually  to  do  it,  but  I  do  not 
believe  that  the  men  like  Avorking  in  India. 

2938.  Would  they  not  earn  money  by  it  in  course 
of  time  ? — Yes,  a  little  ;  but  that  was  one  of  the  diffi- 
culties in  getting  them  to  Avork  ;  it  is  difficult  to  sell 
what  they  produce  ;  there  is  not  a  ready  market  for 
it  ;  the  natives  can  undersell  them  in  almost  every- 
thing.   Carpentering,  shoemaking,  tailoring,  the  na- 
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Sir  tives  would  do  as  well,  if  not  better,  than  the  soldiers, 
J.  Lawrence,  at  half  or  quarter  the  cost  ;  and  the  consequence  is, 
Bart.,  G.C.B.  that  the  men  would  not  be  adequately  remunerated, 
27  A~~riTl86l   even  ^  vou  could  induce  them  to  work  ;  it  would  be 

"     p  '  one  of  the  inducements  to  do  so  to  get  them  a  sale 

for  their  produce.  I  think  that  would  be  a  great 
inducement  to  them  to  employ  themselves.  The  men 
do  not  read  much  as  a  rule ;  there  is  not  one  man  in 
a  hundred  who  cares  about  reading. 

2939.  (Chairman.)  Notwithstanding  the  great  im- 
provement which  has  taken  place  in  barrack  accom- 
modation, is  it  not  your  opinion  that  there  is  a  very 
large  and  excessive  mortality  among  European  troops. 
— Yes,  I  think  the  mortality  is  very  great  ;  it  varies 
in  different  regiments  and  in  different  localities,  but 
everywhere  it  is  very  great. 

2940.  In  your  opinion,  is  not  that  to  some  extent 
preventible  ? — I  think  the  mortality  could  be  reduced 
considerably  ;  it  is  a  very  difficult  matter  to  manage, 
but  nevertheless  I  think  it  could  be  reduced. 

2941.  I  believe  you  have  often  expressed  the 
opinion  that  want  of  occupation  and  the  consequent 
ennui  is  one  of  the  causes  of  the  bad  health  of  the 
soldiers  ? — Yes  ;  I  think  that  want  of  occupation  and 
the  habits  of  their  lives,  want  of  care  for  themselves, 
and  the  way  in  which  they  indulge  themselves,  par- 
ticularly when  they  first  go  out,  are  very  injurious 
to  them.  No  man  will  believe  the  sun  will  hurt  him, 
and  even  the  officers  will  not  believe  it ;  the  men  of 
course  are  more  careless  in  every  respect  than  the 
officers,  and  their  habits  of  life  are  very  inimical  to 
health  in  India ;  and  that  kind  of  life,  which  in 
Europe,  or  in  a  very  cold  climate,  perhaps,  would  not 
hurt  them,  except  by  slow  degrees,  in  India  is  ex- 
tremely pernicious,  and  soon  produces  bad  health  and 
increased  mortality. 

2942.  You  mean  with  regard  to  exposure  to  the 
sun,  and  to  indulgence,  and  drink  ? — Yes  ;  and  the 
way  in  which  they  live  altogether  ;  they  eat  too  much 
animal  food,  and  drink  too  much  for  the  climate 
of  India.  The  natives  who  are  accustomed  to  the 
climate  of  the  country  eat  very  little  animal  food, 
particularly  in  hot  weather,  and  they  do  not  go  out 
in  the  sun  more  than  they  can  help. 

2943.  With  regard  to  the  food,  do  you  think  that 
the  rations  are  excessive  in  quantity  ? — It  is  not  the 
quantity  of  the  rations,  but,  I  think,  that  the  men  eat 
too  much,  and  they  eat  too  much  in  the  hot  weather 
in  particular.  I  have  often  heard  the  medical  men 
say  that  they  eat  meat  twice  or  three  times  a  day  all 
the  year  round  ;  I  do  not  believe  that  any  officer  does, 
and  if  he  does,  he  gets  sick  too. 

2944.  The  rations  are  not  chosen  by  the  men,  but 
for  them  ? — There  is  a  certain  ration  allowed,  so 
much  meat,  and  so  much  bread,  and  so  much  rice,  &c. 

2945.  And  the  probability  is,  that  the  supply  of 
food  being  taken  out  of  their  hands  they  will  eat 
whatever  is  set  before  them  if  it  is  palatable  ? — But 
I  think  they  like  meat,  and  meat  is  bad  for  them  in 
hot  weather  ;  I  do  not  think  they  Avould  like  their 
rations  if  they  had  not  meat  ;  if  they  have  any  money 
you  generally  find  that  they  buy  bacon  and  pork, 
which  is  very  filthy  in  India,  being  badly  fed,  and  they 
thus  add  to  the  quantity  of  their  animal  food,  and  I 
think  that  that  is  bad  for  them,  more  particularly  in 
hot  weather. 

2946.  So  far  as  there  exist  any  defects  in  the  diet 
they  are  attributable  to  their  own  neglect  and  not  to 
any  fault  of  the  Government  ? — I  do  not  think  that 
they  are  to  be  attributed  to  the  Government,  but  I 
think  that  it  might  try  to  induce  the  men,  by  vary- 
ing the  ration  with  reference  to  hot  or  cold  weather, 
to  take  more  to  vegetable  diet. 

2947.  (Sir  E.  Martin.)  Changes  in  the  diet  might 
be  made  according  to  the  several  seasons  greatly  to 
the  men's  advantage  ? — I  think  very  much  so. 

2948.  For  example,  increasing  the  amount  of  fruit 
and  vegetables  in  the  hot  and  rainy  season,  and 
diminishing  the  amount  of  the  animal  food  ? — Yes  ; 
if  you  could  get  the  men  to  like  this  it  would  be  ad- 


vantageous. I  think  that  you  must  try  to  carry  them 
with  you. 

2949.  You  think,  with  regard  to  occupations  for 
the  men,  that  they  would  not  read;  but  do  you 
think  that  they  would  take  to  trades  ? — They 
made,  in  the  first  instance,  soldiers'  gardens  at  a  little 
distance  from  the  barracks,  but  they  did  not  work  in 
them  ;  people  then  said  it  was  because  it  was  a  long 
way  to  go,  300  or  400  yards.  At  a  greater  expense 
they  then  made  gardens  close  to  the  barracks,  and 
spent  large  sums  of  money,  still  the  men  did  not 
work.  They  said  that  they  ought  to  be  paid  to  work  ; 
they  did  not  enjoy  the  thing,  and  they  do  not  enjoy 
any  kind  of  working  ;  it  is  very  difficult  to  get  them 
to  work. 

2950.  The  plan  of  occupying  the  men  in  trades 
answered  very  well  in  the  Bombay  Fusileer  Regi- 
ment during  several  years  ? — I  saw  the  1st  Fusileer s 
at  Mooltan;  that  was  during  the  mutiny,  but  I  did  not 
hear  that  there  was  anything  particular  in  their 
system  ;  but  I  do  not  think  that  any  Englishman 
likes  working  in  India.  They  like  turning  out,  and 
throwing  great  balls  of  iron,  and  playing  quoits,  and 
football  in  cold  weather  ;  but  I  do  not  think  they  like 
work. 

2951.  They  prefer  amusements  rather  than  occu- 
pations in  trades  ? — Quite  so. 

2952.  (Col.  Greathed.)  Do  you  think  that  prizes 
would  have  any  effect  in  inducing  them  to  work  in 
gardening  ? — I  should  say  that  perhaps  four  or  five 
men  in  a  regiment  might  have  a  taste  for  it,  and 
would  have  some  ambition  of  that  kind  ;  but  I  have 
heard  them  say,  if  we  are  to  be  paid,  we  will  work. 
I  recollect  at  Peshawur,  when  we  were  getting  up 
soldiers'  gardens,  three  years  ago,  Sir  Sidney  Cotton 
was  very  strong  upon  it.  He  said  that  40  or  50  of 
the  men  would  work,  if  they  were  paid  ■  it  all  depended 
upon  that ;  but  I  think  they  would  have  done  ex- 
tremely little  work. 

2953.  (Chairman.)  The  difficulty  you  have  sug- 
gested is  this,  that  if  you  are  to  pay  the  men  it  will 
be  a  loss  to  the  Government,  as  you  must  pay  them 
much  more  for  less  work  than  you  would  pay  to  the 
natives  ? — Yes. 

2954.  (Lord  Herbert.)  Does  that  apply  to  trades  ? 
— Yes  ;  but  if  you  got  up  trades  in  a  regiment,  so 
that  the  work  in  the  regiment  might  be  done  by  the 
men,  it  might  answer.  They  might  make  their  own 
clothes  and  shoes,  and  thus,  in  some  degree,  you  might 
recover  the  outlay  ;  but  I  do  not  think  that  it  would 
be  easy  to  make  soldiers'  work  remunerative. 

2955.  (Chairman.)  What  kind  of  occupation  do 
you  think  could  be  found  for  the  men  that  would  be 
in  some  degree  remunerative  to  the  Government  ? — 
I  think  anything  connected  with  the  regiment, 
such  as  making  their  own  clothes,  and  their  own 
shoes,  iron  work,  and  all  those  kind  of  things,  they 
might  do.  The  object  should  be  to  make  the  regi- 
ment self-supporting  as  much  as  possible,  even  if  it 
cost  a  little  more.  I  think  the  men  would  take 
more  pride  in  that,  and  the  officers  would  interest 
themselves  in  it. 

2956.  But  it  would  be  a  losing  business  in  point 
of  money  ? — Yes  ;  but  I  think  it  would  repay  you,  if 
you  could  get  the  men  to  do  it,  and  they  would  be 
more  healthy,  and  more  happy  j  for  the  men  are  not 
happy  ;  they  are  restless,  and  they  want  to  be  at 
something  else,  or  to  get  away. 

2957.  It  is  a  life  of  great  monotony,  is  it  not  ? — 
Yes,  and  it  must  ever  be  so,  and  I  think  the  more 
superior  a  man  is,  the  more  distaste  he  has  for  his 
duty* 

2958.  (Sir  P.  Cautley.)  Do  you  think  that  the 
prospect  of  an  increased  pension  after  a  certain  period 
of  service  would  lead  to  the  soldier  feeling  more 
happy,  and  more  comfortable  during  his  stay  in 
India  ? — I  think  it  would  have  that  effect  on  many  of 
the  men,  but  on  a  great  many  it  would  not. 

2959.  I  mean  as  a  general  principle  ? — I  should 
advocate  it  myself,  for  I  believe  that  the  more  in- 
ducements to  good  conduct  you  hold  out  to  them,  the 
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more  likely  you  are  to  induce  them  to  take  care  of 
themselves,  and  behave  well. 

2960.  (Lord  Herbert.)  Are  not  present  advantages 
in  the  shape  of  money  paid  down  much  more  con- 
sidered than  distant  ones  ? — Yes,  but  on  the  other 
hand,  they  waste  it  ;  if  a  man  gets  more  pay,  he 
drinks  more  ;  but  I  think,  myself,  that  there  is  on 
the  whole  an  advantage  in  paying  the .  men  more. 
Very  few  men  ever  look  forward  for  half  a  dozen 
years  ;  I  do  not  think  they  feel  that  they  have  any- 
thing to  look  forward  to,  and  they  are  reckless  and 
careless,  and  doubtless  there  is  a  great  deal  in  the 
system  to  make  them  so. 

2961.  (Chairman.)  There  are  some  inconveniences 
which  cannot  be  remedied  ;  the  uncongeniality  of  the 
climate  preventing  them  from  taking  a  great  deal  of 
out-door  exercise,  and  the  inevitable  monotony  of  the 
life  ? — Yes.  It  is  very  difficult  to  understand  them, 
for  if  you  ask  any  one  of  them  they  will  tell  you  that 
they  like  India  better  than  England ;  and  yet  they 
are  not  happy  there. 

2962.  (Lord  Herbert)  Do  you  not  think  that  they 
are  fond  of  idleness,  and  like  being  waited  upon  ? — 
Yes,  they  do  not  like  to  have  to  cai'ry  their  kits  and 
knapsacks.  I  saw  some  men  of  the  78th  in  Edinburgh 
the  other  day,  and  I  spoke  to  them  upon  the  same 
subject,  and  they  said  that  there  was  not  an  old  soldier 
in  the  regiment  who  would  not  go  back  again  to  India, 
if  he  had  the  option. 

2963.  (Chairman.)  Connected  with  the  question  of 
occupation  for  the  soldier  is  that  of  the  hill  stations, 
because  it  is  probably  only  in  the  hill  stations  that 
any  considerable  amount  of  outdoor  exercise  or  labour 
is  possible  for  the  men,  do  you  think  that  it  would  be 
an  advantage  if  a  considerably  increased  number  of 
troops  was  quartered  in  the  hills  ? — If  considered  in 
its  political  aspect,  you  must  regard  it,  not  only  as 
it  affects  the  men,  but  as  it  affects  the  military 
arrangements  of  the  country.  I  think,  myself,  that 
there  is  no  doubt  Avhatever  that  the  men  would  be 
much  healthier  in  the  hills  than  in  the  plains,  but  at 
the  same  time  there  are  constitutions  among  them 
which  do  not  benefit  by  the  hills,  or  but  very  little  ; 
there  are  some  constitutions  which  the  hills  are  not 
suited  for,  but,  upon  the  whole,  the  men  are  much 
more  healthy  there  than  in  the  plains.  I  think  there 
would,  however,  be  great  difficulty  in  putting  a  large 
number  of  troops  in  the  hills,  because  for  financial 
reasons,  you  must  reduce  your  European  •  force  in 
India  to  as  low  a  scale  as  possible,  and  if  you  do  so, 
then  you  must  put  the  bulk  of  the  troops  in  the  great 
strategical  positions,  in  places  where  their  presence 
would  have  a  considerable  influence  on  the  country. 

2964.  You  think  that  out  of  sight  would  be  out  of 
mind,  and  that  if  they  were  quartered  at  a  distance 
from  the  great  centres  of  the  population,  the  influ- 
ence of  their  presence  would  be  diminished  ? — I  am 
certain  of  that  ;  for  instance,  one  regiment  would 
enable  you  to  hold  and  keep  in  order  a  province 
which  ten  regiments  would  have  a  difficulty  in  re- 
covering if  lost  ;  and  if  you  put  your  English  troops 
300  or  400  miles  from  these  important  points  dis- 
turbances might  arise  and  assume  very  formidable 
dimensions  ;  regiments  might  come  down,  and  after 
an  immense  sacrifice  of  life  and  money  recover  the 
country,  whereas  if  you  had  kept  a  certain  portion  of 
these  troops  doAvn  below  you  would  not  have  lost  the 
province,  or  it  would  not  have  been  in  danger.  For 
example,  take  Delhi,  you  had  not  one  company  of 
Europeans  in  Delhi  in  1857  ;  you  had  three  regiments 
in  the  Simla  Hills  doing  nothing  ;  but  if  you  had  had 
only  half  a  regiment  in  Delhi  you  would  not  have 
lost  it.  Take  Cawnpore  again  ;  you  always  kept  a 
regiment  there,  but  the  year  before  the  mutiny  broke 
out  you  had  not  half  a  regiment  there  ;  but  if  you 
had  left  a  wing  of  a  regiment  there  you  would  not 
have  lost  Cawnpore  ;  and  if  you  had  not  lost  Cawn- 
pore, you  would  not-  have  lost  one  of  the  out-stations 
of  Cawnpore.  Again,  if  you  had  not  lost  Cawnpore 
you  would  not  have  lost  Oude.  To  say  to  the 
natives  that  the  troops  can  come  down,  and  beat 


them,  and  recover  the  country  is  to  appeal  to  the  Sir 
reason  of  men  ;  and  if  they  have  reason  they  would  Ba^^C  B 
not  attempt  to  disturb  the  existing  state  of  things. 

2965.  (Sir  JR.  Martin.)  Would  not  open  field  07  April  1861 
works  at  such  places  as  you  have  spoken  of  suffice  for  ______ 

the  purposes  of  the  Government,  with  minimum  gar- 
risons armed  as  they  would  be  now  with  superior  im- 
plements of  defence  ? — That  is  supposing  that  you 

hold  these  places  as  defensible  posts.  I  am  not  a 
soldiei',  but  I  may  say  what  strikes  me  about  this 
matter,  that  you  should  hold  your  cantonments  in 
strength  sufficient  to  meet  all  comers,  and  to  go  out 
and  take  the  field  when  it  is  necessary  to  do  so.  If 
you  put  a  small  body  of  men  in  a  defensible  post, 
no  doubt  that  arrangement  will  have  a  considerable 
influence  on  the  country,  and  in  some  positions  a  suffi- 
cient iufluence  ;  but  then  all  intelligent  men  will  see 
that  those  men  are  not  an  offensive  power  ;  they  are 
not  sufficiently  strong  to  maintain  the  position  and 
supply  a  force  to  act  in  the  field.  Thus  an  affair 
which  at  the  commencement  might  have  been  easily 
put  down,  by  delay  assumes  a  dangerous  aspect.  You 
might  gradually  lose  all  control  over  the  country,  and 
eventually  find  your  troops  hemmed  in  within  their 
fortifications. 

2966.  Against  emeutes  of  that  kind  would  not 
the  native  irregular  corps  always  prove  more  ser- 
viceable than  the  heavy  armed  and  accoutred  Euro- 
peans ? — Yes,  indeed  they  would  walk  round  the 
Europeans  ;  but  nevertheless  it  would  not  do  to  shew 
to  the  people  of  the  country  that  your  European 
soldiers  are  only  there  to  hold  defensible  posts  ; 
you  want  in  serious  cases  to  be  able  to  move  them 
about,  and  let  the  country  know  that  you  can  take 
the  offensive  when  you  please.  If  you  are  ready  to  ■ 
do  a  thing  you  may  never  have  to  do  it.  On  the 
other  hand,  if  you  be  not  in  a  position  to  act  vigor- 
ously this  defect  may  entail  loss  of  life,  great  expense, 
and  great  difficulty.  In  short  in  India  your  arrange- 
ments should  be  such  as  to  overawe  and  control  the 
country.  We  should  never  forget  for  a  day  that  we  are 
few,  at  a  long  distance  from  our  resources,  with  many 
who  may  rise  up  against  us  at  a  few  hours'  notice. 

2967.  Would  not  the  troops  in  mountain  stations 
within  call  be  effective  for  all  such  purposes  as  the 
protection  of  stores  and  treasure? — Suppose  you  put 
the  mass  of  your  British  soldiers  in  the  hills,  and 
there  is  a  call  for  their  services,  what  is  the 
nature  of  it  ?  Some  great  difficulty  and  danger 
has  arisen,  and  there  is  a  kind  of  panic  all  over 
the  country.  Supposing  that  between  your  hill 
station  and  the  point  you  are  to,  move  to  the  inter- 
vening country  is  in  a  state  of  insurrection  ;  your 
communication  would  be  cut  off',  and  you  would  have 
all  kinds  of  difficulties  to  encounter;  the  troops  would 
have  to  hasten  downs  suffering  from  great  exposure 
and  meeting  with  great  difficulties.  When  the  mutiny 
took  place  in  India,  the  British  regiments  were  hurried 
down  from  the  hills,  audi  heard  officers  say,  although 
there  were  only  40  miles  between  Umballa,  Kussowlie, 
and  Subathoo ;  the  men  came  down  in  such  a  hurry, 
and  had  such  difficulty  about  carriage,  that  many  men 
were  left  behind,  and  they  had  to  send  off  camels  and 
every  kind  of  conveyance  to  bring  them  up.  Now, 
suppose  the  people  of  the  couutry  had  been  hostile, 
every  man  of  those  who  were  left  on  the  road  would 
have  been  cut  off  and  destroyed. 

2968.  Are  not  all  these  dangers  that  you  speak  of 
very  much  diminished  by  the  general  disarming  of 
the  people,  which  has  been  in  operation  -for  some 
time  past  ? — They  are  ;  but  you  do  not  know  what 
may  arise.  A  little  cloud  no  bigger  than  a  man's 
hand  may  arise,  and  if  you  do  not  pay  immediate 
attention  to  that,  you  do  not  know  what  may  happen. 
There  are  great  chiefs  in  the  country  in  different 
directions,  with  considerable  power,  although  that 
power  in  times  of  danger  is  much  exaggerated  ;  and 
in  such  times  the  less  people  know  of  the  matter  the 
more  they  exaggerate  it.  But  take  such  a  place  as 
Agra;  if  there  was  anything  like  a  commotion  in  its 
vicinity  people  would  say  that  the  Gwalior  chief  was 
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&r  connected  with  it.  Then  if  it  occurred  near  Sealkote, 
J.Lawrence,  wouid  say  that  the  Cashmere  chief  was  con- 

Bart^GXJ.B.  cerne(j  m  an(j  thus  a  kind  of  panic  would  arise, 
27  April  1861.  and  affairs  become  more  complicated  than  it  is  easy, 

 sitting  here  quietly,  to  conceive.    Then,  again,  if  you 

have  native  troops,  and  there  is  any  great  reason  to 
apprehend  a  commotion,  people  will  say,  "  the  native 
"  troops  are  going  again  ;"  and  then  the  precau- 
tions that  are  taken  to  guard  against  such  a  con- 
tingency excite  the  fears  and  passions  of  these 
soldiers,  which  again  reacts  on  your  own  countrymen. 
But  if  you  keep  your  European  troops  down  in  the 
plains  in  healthy  places  you  keep  everything  straight; 
such  an  arrangement  is  a  kind  of  backbone  to  every- 
thing— the  natives  do  the  work  of  the  country  and 
behave  well — everything  goes  right,  and  the  Euro- 
peans are  not  called  out,  but  remain  quietly  in  reserve 
in  their  quarters. 

2969.  Would  the  extension  of  railways  at  all 
modify  your  opinion  upon  the  question  ? — There  is 
no  doubt  that  it  would  to  a  certain  extent,  but  still  I 
think  that  it  is  wrong  to  suppose  that  you  could  afford 
to  have  that  amount  of  railroads  in  India  that  would 
enable  you  to  do  what  many  people  say  you  could  do ; 
that  is  to  say  to  keep  the  bulk  of  the  European  troops 
upon  the  hills  and  hold  the  plains  with  your  Native 
troops.  I  believe  that  you  would  lose  the  plains, 
and  having  lost  them  that  you  would  not  easily  re- 
cover them  when  everything  was  disorganized.  My 
idea  is  that  you  should  take  all  the  weakly  men,  and 
delicate  men  of  your  regiments  and  send  them  to  the 
hills  eveiy  year,  and  keep  all  the  strong  serviceable 
men  down  below,  or  the  men  whose  constitutions 
would  not  benefit  by  the  hills. 

2970.  But  the  hills  have  not  been  found  bene- 
ficial for  the  cure  of  disease,  except  fever;  they 
have  been  found  most  effective  in  the  preservation 
of  the  health  of  regiments  previously  healthy,  sent 
thither  from  the  plains,  but  men  who  have  been 
suffering  particularly  from  bowel  complaints  have 
hardly  been  benefited  at  all  by  removal  to  the  hills  ? 
— Just  so  ;  and  those  are  the  men  whom  I  would  not 
send  to  the  hills.  I  think  that  as  a  man  continues 
in  India,  there  is  no  doubt  that  his  constitution 
grows  weaker,  and  he  becomes  more  delicate,  and 
requires  a  change.  Such  men  I  would  send  to  the 
hills.  When  English  soldiers  first  go  out  to  India 
they  suffer  as  much  from  folly  and  ignorance,  and 
from  reckless  exposure  as  from  anything  else,  but 
they  do  not  require  a  hill  climate  ;  gradually,  how- 
ever, as  their  constitutions  become  enervated,  they 
benefit  by  a  change  to  the  hills.  Now  supposing  you 
have  1,000  men  in  a  regiment  I  think  you  might 
have  200  or  300  in  the  hills,  the  remaining  700  would 
hold  a  station  quite  as  well  as  the  whole  body,  and 
do  all  that  was  required  to  be  done.  If  there  was  an 
emergency  you  would  be  able  to  turn  out  500  or 
600  men,  and  leave  150  men  in  the  cantonment,  and 
that  would  do  very  well.  If  there  were  any 
protracted  hostilities,  then  you  might  let  the  rest  of 
the  men  come  down  from  the  hills ;  two  thirds 
would  be  fit  to  go  on  active  service  with  the  regi- 
ment, and  the  rest  would  help  to  occupy  the  canton- 
ments, and  you  would  then  have  something  like  an 
appearance  of  strength  in  the  country,  while  the 
flower  of  the  regiment  were  employed  at  a  distance. 
I  do  not  mean  to  say  that  you  could  not  send  some 
part  of  the  regiments  to  the  hills,  and  in  some  presi- 
dencies  you  could  spare  more  than  in  others. 

2971.  (Chairman.)  In  Madras,  when  the  railways 
in  progress  are  completed,  will  there  not  be  great 
facilities  for  concentrating  a  considerable  part  of  the 
military  force  upon  the  hills  ? — I  do  not  know  much 
about  the  Madras  people  ;  but  I  have  no  doubt  that 
the  people  there  are  a  much  milder,  and  more  gentle 
race  than  in  northern  India,  and  there  is  not,  there- 
fore, the  same  necessity  for  keeping  a  large  number 
of  Europeans  at  strategical  points. 

2972.  (Lord  Herbert.)  And  the  healthy  positions 
are  nearer,  are  they  not,  to  those  points  which  ought 
to  be  held  as  strategical  positions  ? — Yes. 


2973.  (  Chairman.)  Taking  the  country  with  which 
you  are  familiar,  and  such  places  as  Delhi,  Lahore, 
and  Agra,  do  you  think  that  those  great  capitals  must 
be  held  by  European  garrisons  in  considerable  strength? 
— Yes  ;  they  are  not  only  great  political  capitals,  as 
connected  with  our  country,  but  also  great  strategical 
points  as  connected  with  the  territories  beyond  our 
borders.  For  instance,  Agra  is  not  only  our  capital, 
but  it  watches  the  whole  of  G-walior.  Delhi,  again, 
that  is  a  place  of  great  political  importance.  Meerut 
was  only  40  miles  from  it,  and  you  had  2,000  troops 
at  Meerut,  and  yet  you  lost  Delhi. 

2974.  (Sir  JR.  Martin.)  That  was  from  the  mis- 
management of  the  force  at  Meerut  ? — That  is  very 
true  ;  but  still  it  is  on  the  cards  to  have  anything 
mismanaged.  You  would  not  have  lost  the  arsenal 
at  Delhi,  if  you  had  had  half  a  regiment  there  in  spite 
of  the  mismanagement  at  Meerut. 

2975.  (Chairman.)  Taking  Lahore,  what  is  the 
nearest  hill  station  to  which  troops  could  be  sent  from 
Lahore  ? — There  is  one  hill  station  which  I  see  they 
are  going  to  try  for  troops,  and  that  is  Dalhousie,  but 
the  nearest  one  in  use  when  I  left  India  was  Dhu- 
rumsala,  near  Kangra. 

2976.  Have  you  at  all  considered  what  proportion 
of  the  troops  could  be  spared,  say  in  the  Punjab,  for 
the  comparatively  healthy  stations  on  the  hills,  and 
what  proportion  it  would  be  necessary  to  keep  in  the 
plains  ? — I  have  not  considered  the  proportion 
exactly,  but  I  can  state  where  the  troops  are.  They 
have  hitherto  had  three  regiments  in  the  hills  at 
Subathoo  and  Kussowlie  out  of  about  11 ;  I  do  not 
think  that  they  could  spare  more  for  the  hills.  I 
think,  however  that  the  best  arrangement  would  be 
to  have  all  your  regiments  in  the  plains,  but  two  or 
three  hundred  of  the  men  of  every  regiment  in  the 
hills. 

2977.  You  look  upon  the  hill  stations  as  available  as 
sanitaria,  but  not,  generally  speaking,  as  quarters  for 
European  troops  ? — Yes  ;  supposing  it  was  laid  down 
by  those  in  power  that  the  greater  portion  of  your 
British  regiments  were  to  be  in  the  hills,  and  if  you 
refer  to  the  map  and  observe  how  the  Himalaya 
range  lies,  it  would  be  difficult  to  arrange  how  to 
hold  some  parts  of  the  country.  There  are  European 
troops  now  in  Peshawur,  and  if  you  were  to  put 
those  regiments  in  the  adjacent  hills  I  think  they 
would  be  extremely  unsafe  among  those  warlike 
tribes,  who  are  very  hostile  to  us.  On  the  other 
hand,  if  these  troops  were  in  the  hills  cis-Indus, 
how,  in  the  event  of  sudden  insurrection,  could  you 
bring  them  rapidly  to  bear  on  the  menaced  point  ? 
I  think  that  you  might  lose  the  whole  of  the  Pesha- 
wur valley  in  twenty-four  hours.  I  think  people 
would  gradually  see  that  the  country  was  at  their 
mercy,  and  they  are  very  warlike  people — a  very  re- 
solute and  very  energetic  people  ;  they  see  every 
thing  and  observe  everything,  and  they  draw  their 
deductions  from  everything,  while  our  people  suppose 
that  they  know  nothing. 

2978.  Do  you  think  that  there  are  many  persons 
amongst  them  capable  of  calculating  the  chances  of 
an  insurrection,  and  who  would  appreciate  the  advan- 
tages which  such  a  distribution  of  our  troops  would 
give  them  ? — No  doubt  there  are  many.  So  long  as 
there  is  no  pressure  from  outside,  and  no  discontent 
among  our  own  native  troops  and  subjects,  the  ad- 
vantage of  the  presence  of  English  troops  is  scarcely 
appreciated  ;  but  it  is  not  possible  to  foresee  when 
and  how  danger  may  arise,  and  therefore  we  should 
always  be  thoroughly  prepared. 

2979.  (Sir  R.  Martin.)  But  with  sufficient  garri- 
sons at  the  principal  stations,  do  you  not  think  that 
these  dangers  would  be  very  much  diminished? — Yes, 
if  you  had  a  sufficient  number  ;  but  the  question  is, 
what  is  a  sufficient  number  if  you  want  to  hold  India 
with  as  few  Europeans  as  you  possibly  cau  ?  If  you 
hold  India  with  80,000  Europeans,  you  might  have 
20,000  of  that  force  in  the  hills,  with  70,000  you 
might  have  10,000  in  the  hills,  and  if  you  brought 
them  down  to  a  very  much  smaller  number,  by  very 
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excellent  management  we  might  still  hold  the  country, 
but  you  would  hold  it  then  more  by  prestige  and 
the  mercy  of  God,  than  by  wise  and  prudent  ar- 
rangements. The  better  your  arrangements  are,  the 
fewer  Europeans  you  want  ;  but  under  the  best  ar- 
rangements it  is  wise  to  have  a  certain  number,  and 
those  must  be  in  the  best  strategical  positions. 

2980.  When  railways  shall  have  been  constructed, 
will  not  they  of  themselves  dispose  much  of  the  stra- 
tegical question  ? — I  think  I  could  damage  a  railway 
so  as  to  impede  its  use  in  two  or  three  hours,  and  that 
an  engineer  could  do  it  in  still  less  a  time. 

2981.  {Lord  Herbert.)  You  would  have  so  to  place 
the  Europeans  as  that  they  should  first  of  all  overawe 
the  native  population,  and,  secondly,  the  native 
troops,  in  case  of  any  disaffection  among  them? — Yes, 
I  would  endeavour  to  prevent  disaffection,  by  good 
management  of  the  native  troops,  and  population  ; 
but  with  the  best  arrangements  in  India  you  still 
want  power  ;  the  better  the  arrangements  are,  of 
course,  the  smaller  the  power  will  be  that  you  will 
require. 

2982.  {Sir  R.  Martin.)  Would  not  an  effectual 
and  more  general  disarming  of  the  population  prevent 
the  natives  from  thinking  that  insurrection  was  prac- 
ticable or  possible  ? — I  think  that  up  to  a  certain 
point  you  can  disarm  effectually  ;  but  beyond  that 
point  it  is  difficult  to  disarm  without  a  great  deal  of 
inquisition  and  annoyance,  which  would  be  very  inju- 
rious to  your  administration.    Then  again,  you  cannot 
justly  disarm  the  people  in  the  independent  states  ; 
you  may  treat  with  the  great  chiefs  to  do  so,  but  you 
must  leave  the  whole  of  their  country  to  them,  and  let 
them  administer  it.    You  have  always  considered  it 
politic  to  do  so,  and  you  cannot  then  say  to  a  chief, 
"  You  must  disarm  your  people,  and  if  you  do  not  I 
"  will  walk  into  your  country  and  do  it."    You  may 
through  the  chiefs  diminish  the  number  of  arms  in  the 
country,  and  in  any  particular  case  of  aggravation  you 
might  insist  in  a  certain  tract  upon  the  arms  being 
taken  from  the  people  ;    but  they  would  gradually 
recover  them,  and  it  would  require  an  amount  of 
interference  with  them  which  I  am  afraid  would  do 
away  with  the  advantages  which  you  desired  to  attain 
by  treaty,  if  you  insisted  on  their  disarming  their 
subjects.    For  example,  you  made  a  treaty  the  other 
day  with  the  Gwalior  chief,  in  consequence  of  his 
good  conduct  during  the  mutiny,  and  then  you  re- 
adjusted his  frontier.    Of  course  after  you  had  done 
that  you  made  him  feel  extremely  contented  and 
happy,  and  then  did  the  same  thing  with  the  Nizam. 
But  suppose  that  two  months  afterwards  you  said,  "  I 
"  insist  upon  you  disarming  all  your  people,  and  if 
"  you  do  not  do  it  I  will  do  it."    He  would  naturally 
say,  "  This  is  very  strange  treatment  ;  this  is  the 
"  reward  that  I  get  for  my  fidelity  ;"  and  everybody 
who  saw  you  act  in  this  way  would  say,  "  This  is  a 
"  mere  excuse  ;  this  is  all  humbug  ;  they  do  not  want 
"  merely  to  prevent  disturbance,  but  have  something 
"  in  the  background  ;  the  disarming  is  preparatory  to 
"  doing  something  worse."  Now  just  suppose  that  in 
the  Punjabi  had  proposed  to  disarm  the  whole  of  the 
population  in  the  Cashmere  and  Jummoo  territories, 
consisting  of  50,000  square  miles,  including  hills,  moun- 
tains, and  valleys,  why  I  should  have  required  half 
the  army  to  do  it.    No  doubt  you  can  disarm  to  a 
considerable  extent,  and  when  we  disarmed  the  people 
in  the  Punjab  we  took  a  great  many  arms,  but  yet 
it  was  only  by  by  looking  after  them  in  consecutive 
years   that  we  succeeded  in  getting   the  measure 
thoroughly  carried  out.    I  think  that  if  there  had 
been  any  general  discontent  the  people  would  get 
arms   from   across   the   border.     Of  course,  there 
are  great  advantages  in  getting  the  arms  away  ;  but 
it  requires  to  be  done  with  a  great  deal  of  tact, 
management,  and  consideration.    You  must  consider 
the  size  of  India,  the  length  and  breadth  of  it,  see 
how  it  is  broken  up,  look  at  how  difficult  the  country 
is  in  parts,  and  then  people  say,  "You  must  have 
"  roads  and  bridges ;  it  would  be  a  capital  thing  to 
"  have  them."  But  how  are  you  to  get  them  ?  Where 


are  you  to  get  the  money  from  to  make  them  ?    This  Sir 
must  be  a  question  of  time,  of  peace,  and  good    J-  ^'q6??^ 

management.     There  are  much  greater  difficulties     a> 2.  '  '  ' 

than  people  have  the  least  conception  of  in  dealing  07  April  18G1. 
with  all  these  questions  in  India.  ,  

2983.  (Chairman.)  There  are  warlike  races  in 
Central  India,  are  there  not,  in  the  Nizam's  country  ? 
— Yes,  but  they  are  nothing  to  compare  with  the 
northern  races  ;  the  most  warlike  races  are  those 
which  come  from  the  north  ;  the  people  of  the  Nizam's 
country  are  not  very  Avarlike  ;  but  large  bodies  of 
mercenary  soldiers  are  to  be  found  scattered  over  it, 
Avho  sell  the  use  of  their  swords  to  any  who  can  pay 
for  them. 

2984.  (Dr.  Fa.rr.)  The  people  on  the  hills  have,  I 
believe,  invariably  conquered  the  people  on  the  prai- 
ries ? — The  early  conquest  of  India  was  made  by 
people  coming  down  from  the  west,  from  Central 
Asia. 

2985.  But  generally  the  people  in  the  hills  are  more 
vigorous  and  warlike  than  those  in  the  plains  ? — The 
people  in  the  Simla  hills  are  not  warlike. 

2986.  I  mean  in  the  upper  provinces,  are  not  the 
people  more  vigorous,  warlike,  and  energetic  than 
the  people  on  the  plains  of  Bengal  ? — Incomparably 
so,  but  the  people  in  the  plains  in  the  Punjab,  and  in 
the  north-west,  are  more  warlike  than  the  people  on 
the  adjacent  hills. 

2987.  Generally  is  it  desirable  to  place  European 
troops  in  those  stations  where  the  native  population 
is  the  most  vigorous  and  warlike  ? — Yes,  as  a  rule. 

2988.  Is  there  not  a  danger  if  we  kept  a  large 
proportion  of  European  soldiers  upon  the  low  plains 
of  Bengal,  that  they  might  suffer  not  only  from  in- 
creased mortality  but  by  a  certain  decrease  of  effi- 
ciency, so  that  ultimately  their  character  as  troops 
might  be  destroyed  ? — I  think  that  in  Bengal  you  re- 
quire very  much  fewer  than  in  the  upper  part  of  the 
country,  of  those  that  you  do  require  in  Bengal  a 
certain  proportion  might  be  in  the  hills  ;  we  formerly 
had  very  few  troops  in  Bengal. 

2989.  It  would  be  neeessary,  would  it  not,  to  keep 
a  certain  number  of  troops  there  to  defend  Calcutta  ? 
— Yes,  that  is  true,  as  that  is  the  seat  of  the  empire, 
and  also  being  on  the  seaboard,  but  beyond  that  I  should 
not  say  that  you  required  a  great  many.  I  should  say 
with  reference  to  the  character  of  the  people,  that 
5,000  European  troops  in  Bengal  would  go  further 
than  double  that  number  in  the  upper  provinces. 

2990.  By  returns  which  have  been  made  it  would 
appear  that  the  mortality  is  less  as  you  ascend  the 
Ganges  and  go  into  the  upper  provinces  than  it  is  in 
the  lower  parts  on  the  plains  ? — No  doubt  of  it ;  but 
some  of  the  stations  in  the  upper  provinces  are 
perhaps  as  healthy  as  the  hills.  Rawulpindi,  for 
instance,  is  such  a  cantonment. 

2991.  (Sir  R.  Martin.)  But  they  are  elevated  sta- 
tions ? — Yes,  but  still  they  are  in  the  plains.  Rawal- 
pindi is  1,500  or  1,600  feet  high. 

2992.  (Dr.  Farr.)  There  are  the  stations  at 
Kirkee  and  Poona  ? — Yes,  Poona  is  just  above  the 
Ghauts. 

2993.  There  are  a  great  many  troops  stationed  in 
Bombay  and  other  stations,  where  they  have  expe- 
rienced very  heavy  mortality,  and  they  have  been 
obliged  to  abandon  certain  stations  on  account  of  their 
losses.  The  troops  are  now  placed  in  Kirkee  and 
Poona,  and  not  more  than  2  per  cent,  die,  whereas 
the  mortality  was  8  per  cent,  before,  in  the  lower 
parts  ? — In  the  Bombay  Presidency  I  should  say  that 
Poona  or  Kirkee  as  strategical  positions,  would  be 
better  than  Bombay,  and  troops  in  such  places  would 
control  the  itpper  part  of  the  country  above  the 
Ghauts  where  the  more  warlike  population  are  to  be 
found,  and  if  there  was  any  emergency  in  Bombay 
you  could  send  them  down  in  a  few  hours  by  railway. 

2994.  Of  course  it  cannot  be  supposed  for  a  mo- 
ment that  we  can  lose  sight  of  those  great  positions, 
such  as  Delhi  and  others,  where  troops  must,  under 
all  circumstances,  be  kept,  but  it  would  appear  that, 
generally,  we  have  not  paid  sufficient  attention  to 
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Sir  circumstances  which  are  favourable  to  the  health  of 
J.  Lawrence,  the  troops,  and  there  are  many  stations  apparently 
Bart,  G.C.B.  not  veiy  distant  where  troops  might  be  placed,  and 
i"  April  1861.  where  the  mortality  would  probably  be  not  half  what 

  it  is  now  ? —  In  Sinde  I  think  that  would  apply. 

Formerly  they  had  troops  at  Hyderabad,  and  at  Shi- 
kapore,  but  now  they  are  all  at  Kurrachee,  and  I 
believe  the  general  opinion  is  that  Kurrachee  is  suffi- 
ciently near  for  all  military  purposes,  and  much  more 
healthy.  I  think  that  in  Upper  India  it  is  more 
difficult  to  make  these  arrangements. 

2995.  There  appears  to  be  no  difficulty  in  Madras, 
nor  in  Bombay  ;  what  arrangement  should  you  suggest 
for  placing  the  troops  in  the  upper  provinces,  so  that 
they  might  be  in  healthy  localities,  but  still  within 
reach  of  these  important  strategical  points  ;  do  you 
think  it  is  impossible  to  place  them  at  the  great  dis- 
tances which  some  j:>eople  seem  to  think  is  desirable  ? 
■ — I  do  not  see  how  you  can  do  it ;  I  do  not  think  it 
is  possible  to  put  the  majority  of  the  regiments  in  the 
hills,  and  still  hold  the  important  positions. 

2996.  Another  point  is  to  make  these  stations,  such 
as  they  are,  as  healthy  or  as  salubrious  as  you  can  under 
existing  circumstances  ? — I  think,  of  course,  by 
having  fortifications,  or  something  like  fortifications, 
so  that  the  place  could  be  more  easily  defended  than 
in  open  cantonments,  that  you  could  economise  your 
troops  to  some  extent. 

2997.  (Sir  It.  Martin.)  You  mean  open  field 
works  ? — Yes. 

2998.  (Lord  Herbert)  Is  there  any  difference  in 
the  cost  of  maintaining  troops  in  the  hill  stations  as 
compared  with  the  cost  in  the  plains  ? — I  think  it  is 
more  costly  in  the  hills. 

2999.  I  suppose  more  costly  because  you  have  to 
create  additional  accommodation  ? — Yes,  but  not  so 
much  that — for  if  you  had  not  accommodation  al- 
ready below,  you  would  have  to  make  it.  I  do  not 
think  that  there  would  be  any  difference  in  the  hills 
in  that  respect  ;  some  things  are  cheaper  in  the  hills. 

3000.  How  is  it  with  respect  to  food  ? — Food  is 
considerably  dearer,  and  the  great  bulk  of  the  food 
must  come  from  the  plains. 

3001.  (Col.  Grcathed.)  Do  you  think  that  the 
beer  they  brew  in  the  hills  would  do  for  the  soldiers? 
■ — I  have  not  had  great  experience  of  that.  I  am 
not  a  beer  drinker,  but  I  have  heard  the  officers  say, 
that  the  beer,  a  short  time  after  it  is  made,  is  very 
fair,  but  still  that  it  is  nothing  like  English  beer  ;  it 
would  not  stand  carrying  into  the  plains,  and  keeping 
for  any  length  of  time. 

3002.  And  it  would  always  be  a  very  expensive 
thing  to  bring  to  the  hills  ? — Yes.  But  if  you  had 
railways  up  to  the  foot  of  the  hills,  it  might  then  be 
taken  up. 

3003.  Your  objection  to  a  very  extensive  removal 
of  the  troops  to  the  hills  is  founded  much  more  upon 
military  than  financial  reasons  ? — Both  military  and 
political. 

3004.  (Dr.  Farr.)  Do  you  think  that  those  large 
cities,  such  as  Delhi  and  Lahore,  which  are  now 
unhealthy  for  troops,  might  not  be  made  more  healthy 
by  sanitary  arrangements  ? — No  doubt  they  could  to 
a  certain  degree,  but  I  think  that  they  will  always 
be  unhealthy.  At  Lahore  the  troops  are  not  in  the 
town,  but  five  miles  from  the  town. 

3005.  Are  there  any  sanitary  arrangements  in 
Lahore  ? — Yes,  there  are  ;  and  it  has  been  very 
much  improved  ;  since  we  got  possession  of  the 
country  we  have  cleared  the  streets  which  were  full 
of  filth  to  the  depth  of  four  or  five  feet,  which  had 
accumulated  in  ages  ;  we  have  paved  the  streets,  and 
made  drains,  and  very  considerable  improvements 
have  been  made;  but  still  the  streets  are  very  narrow ; 
in  this  way  all  native  towns  will  be  more  or  less 
unhealthy.  In  Lahore,  as  I  said,  the  troops  are  five 
miles  from  the  city  ;  there  is  only  about  one  com- 
pany in  the  fort,  and  the  fort  is  separated  from  the 
town  by  a  considerable  space — a  kind  of  glacis — but 
there,  I  think,  the  sanitary  arrangements  arc  very 
fair. 


3006.  If  any  great  epidemic,  such  as  dysentery, 
or  cholera  broke  out  at  Lahore,  it  would  be  likely, 
I  suppose,  to  be  communicated  to  the  camp  followers, 
and  in  that  way  to  the  troops  ?— I  do  not  know  ; 
when  cholera  comes,  I  think  it  comes  more  in  the 
cantonments  than  it  does  in  the  city.  In  the  can- 
tonments of  Meanmeer,  near  Lahore,  I  saw  the 
cholera  raging,  the  year  before  the  mutiny  broke  out, 
in  1856,  but  it  was  very  trifling  in  Lahore  itself. 

3007.  We  know  that  generally  fever  and  dysentery 
and  other  diseases  of  that  character,  are  much  more 
prevalent  in  unhealthy  croAvded  cities  than  in  the 
open  country. — I  think  so,  but  it  is  very  curious 
that  sometimes  this  is  not  found  to  be  the  case. 
Take  Delhi,  for  instance  ;  I  have  heard  old  officers 
say  that  the  troops  were  more  healthy  in  Delhi  in 
the  old  lines,  on  the  banks  of  the  river,  than  they 
were  in  the  cantonments,  which  were  three  miles  out 
of  Delhi,  beyond  the  ridge  which  we  held  durin^ 
the  siege.  Now  they  have  got  the  troops  again  in 
Delhi,  and  they  occupy  the  fort,  which  has  a  large 
area  ;  it  is  like  a  little  city  in  itself,  and  I  think  that 
the  troops  would  be  more  healthy  there  than  in  the 
old  cantonments  ;  it  is  a  high  bank  40  feet  above  the 
river.  It  is  difficult  outside  to  select  a  place  within 
any  reasonable  distance  of  these  great  towns  ;  the 
whole  of  the  country  there  is  rotten  and  decayed,  full 
of  the  remnants  of  old  buildings. 

3008.  (Dr.  Farr.)  I  asked  you  whether  you  did 
not  think  that  Jry  improving  the  sanitary  condition 
of  such  cities  as  Calcutta,  Lahore,  and  Delhi,  and 
the  large  cities  of  India,  thereby  improving  the 
health  of  the  natives  of  India,  you  would  not  be 
likely  also  to  improve  the  sanitary  condition  of  those 
stations,  which  we  must  occupy  as  strategical  points? 
■ — Of  course  that  would  be  the  case,  but  still  I  think 
you  would  have  great  mortality  amongst  your  troops 
in  the  plains.  No  doubt  all  those  places  could  be 
improved,  but  still  those  improvements  at  Lahore 
would  not  affect  the  bulk  of  the  troops  who  were  five 
miles  off. 

3009.  (Chairman.)  As  a  general  rule  European 
troops  who  are  employed  in  garrisoning  great  towns 
are  at  some  little  distance  from  them,  so  that  they 
are  not  exposed  to  the  unhealthy  influences  operating 
in  a  vast  population  concentrated  in  a  small  place  ? — 
No  ;  sometimes,  however,  you  have  a  fort  adjacent 
to  a  town,  which  you  hold  with  a  company,  or  a  com- 
pany and  a  half  of  men,  and  they  will  be  more  or 
less  affected  by  the  sanitary  arrangements  of  the 
town. 

3010.  If  a  plan  were  adopted,  which  has  been 
often  proposed,  of  surrounding  European  stations 
with  a  fortification,  could  that  be  done  in  a  manner 
not  to  interfere  with  ventilation,  and  a  free  current 
of  air  through  the  buildings  ? — I  think  so,  but  I  do 
not  think  that  it  would  do  to  surround  a  whole  can- 
tonment. I  think,  as  a  rule,  it  would  be  ruinously 
expensive  ;  for  instance,  there  is  hardly  a  canton- 
ment where  we  have  a  European  regiment  of  in- 
fantry, and  a  battery  of  artillery,  that  does  not 
occupy  a  space  of  four  miles  long  by  a  couple,  or 
H  miles  deep,  and  if  you  surrounded  this  with  forti- 
fications the  cost  would  be  very  large. 

3011.  But  suppose  only  a  part  of  the  cantonment 
to  be  so  surrounded,  for  instance,  where  the  maga- 
zines were  ? — You  might  do  that,  I  think,  without 
militating  against  the  health  of  the  cantonment  ;  but 
it  must  be  done  with  care  and  judgment  ;  you  might 
so  arrange  that  the  barrack  formed  a  portion  of  the 
defences,  and  that  would  be  an  advantage. 

3012.  (Sir  R.  Martin.)  A  kind  of  open  field 
work  ? — Yes,  something  oT  that  kind  ;  it  would  not 
stop  the  air,  and  you  do  not  want  much  height,  but 
just  a  sort  of  thing  that  could  not  be  carried  by  a 
rush  ;  then  the  great  bulk  of  the  troops  would  be 
outside  of  this  in  all  ordinary  times.  A  great  deal 
depends  upon  the  actual  site  on  which  you  put  your 
troops  ;  for  instance,  it  may  be  necessary  to  put  troops 
within  a  certain  latitude  and  longitude,  but  within 
that  latitude  and  longitude  there  is  scope  for  selec- 
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tion  ;  a  few  miles  on  this  side  or  that  would  not 
signify.  Officers  may  choose  a  spot  which  they  con- 
sider very  suitable  for  troops,  and  yet  it  may  prove 
the  very  reverse.  Oftentimes  a  good  position  appa- 
rently may  possess  objections  which  were  not  at  first 
sight  obvious. 

3013.  Climate  being  purely  a  matter  of  locality, 
the  great  point  is  to  select  a  good  locality  ? — Yes. 
In  India  one  great  point  upon  which  good  health 
depends  is  the  water  ;  our  people  very  seldom  look 
to  the  water,  but  the  natives  always  look  to  the  water 
in  choosing  a  locality. 

3014.  (Dr.  Farr.)  I  believe  that  the  troops  drink 
an  immense  quantity  of  water  mixed  or  unmixed  ? — 
Yes. 

3015.  Therefore  it  is  important  that  the  water 
should  be  of  good  quality  ?— Yes  ;  I  think  that  there 
is  very  great  scope  for  improvement  in  the  selection 
of  sites  in  that  Avay. 

3016.  In  England  we  find  that  the  water  has  a 
great  deal  to  do  with  the  mortality  in  cholera  ? — Yes  ; 
I  have  seen  positions  which  were  considered  unex- 
ceptionably  good  by  Englishmen,  but  if  you  asked 
the  natives  about  one  of  them,  they  would  say  that  it 
was  very  bad  on  account  of  the  bad  quality  of  the 
water. 

3017.  (Col.  Grcathed.)  I  believe  the  cantonments 
in  India  have  generally  arisen  out  of  standing  camps  ? 
— Originally  they  were  so. 

3018.  They  were  in  the  first  instance  military 
positions  ? — Lord  Hardinge  selected  Jullundur,  and 
it  has  proved  a  healthy  position.  At  Lahore  the 
cantonment  was  in  the  first  instance  just  outside  the 
Avails.  Subsequently  it  was  removed  to  a  distance  of 
five  miles.  Ambhelch  was  selected  for  troops  after 
much  inquiry.  It  is  a  fine  open  spot,  but  has  been 
often  visited  by  cholera.  Kurnool  Avas  originally  the 
most  salubrious  cantonment  in  Upper  India  ;  subse- 
quently a  British  regiment  was  located  on  the  banks 
of  the  canal,  and  suffered  greatly.  The  cantonment 
Avas  then  abandoned  at  a  great  pecuniary  sacrifice. 

3019.  (Sir  P.  Cautley?)  The  canal  being  an  old 
one  ?  Yes.  If  they  had  put  the  European  canton- 
ment a  mile  and  a  half  from  where  they  did  they 
probably  avouIc!  not  have  suffered  at  all. 

3020.  (Dr.  Farr.)  Has  that  occurred  in  any  other 
instance  ? — There  Avas  the  case  of  Delhi.  But  I 
think  that  a  great  deal  depends  upon  the  committee 
appointed  to  select  the  site  of  a  cantonment,  because 
the  authorities  may  say,  or  the  Government  may  say, 
Ave  must  have  a  cantonment  on  a  certain  locality,  and 
if  there  is  considerable  scope  within  that  locality  for 
selection,  then  they  have  a  committee,  and  of  course 
it  depends  upon  avIio  the  parties  are  on  that  com- 
mittee. If  you  put  carefully  selected  men  upon  it,  a 
very  intelligent  officer  and  a  medical  man,  who  had 
turned  their  attention  to  the  subject,  and  a  civilian, 
who  knoAVS  the  coun.try  very  well,  they  can  communi- 
cate readily  with  the  intelligent  natives,  and  that 
committee  Avould  very  likely  make  no  mistake,  but 
select  the  best  site  to  be  attained.  But  on  the  other 
hand,  if  you  take  a  committee  by  roster,  and  put 
anybody  upon  it,  the  chances  are  that  one  man  en- 
tirely guides  the  rest,  and  that  man  may  be  one  who 
feels  no  real  interest  in  the  matter  under  considera- 
tion, when,  of  course,  the  result  will  not  be  satis- 
factory. 

3021.  I  believe  at  present  the  committee  consists 
of  a  certain  number  of  men  Avho,  by  their  official 
position,  keep  the  accounts,  that  is  to  say,  an  engineer 
is  one,  the  quartermaster  is  another,  and  the  medical 
officer  is  a  third,  and  they  are  appointed  without  any 
reference  to  their  particular  ability,  and  only  from 
their  official  position  that  they  are  selected  to  form 
the  committee  ? — Yes,  and  they  add  one  or  tAvo  offi- 
cers by  roster ;  but  I  think  they  are  not  carefully 
selected  men  on  the  committees.  Take  for  instance 
the  cantonment  of  NoAvshera  ;  they  put  the  canton- 
ment there  on  the  banks  of  the  Cabul  river,  and  it 
was  well  known  that  20  years  before  that  very  site 
had  been  submerged,  and  several  hundred  people  had 


been  destroyed,  but  in  spite  of  that  they  put  the  Sir 
cantonment  there,  and  when  the  river  rose  about  two    «/•  Lawrence, 
years  ago  the  water  was  six  feet  high  in  the  barracks,  Bart.,G.C.B. 
and  all  that  might  have  been  avoided  if  a  carefully  ^  April  1861 
selected  committee  had  been  appointed.   , 

3022.  (Dr.  Farr.)  It  is  to  be  abandoned  now,  is  it 
not  ? — It  was  talked  of,  but  I  see  now  that  they 
are  going  to  put  the  caA'alry  there. 

3023.  (Sir  P.  Cautley.)  ^How  would  you  select 
a  committee  ;  would  you  leave  it  to  the  Government 
to  select  men  who  Avere  notoriously  capable  of  giving 
a  good  opinion  ? — I  think  it  is  difficult  to  select  a 
good  committee,  but  I  Avould  make  it  a  rule  that  no 
man  should  be  upon  it  by  virtue  of  his  position,  and 
every  man  should  be  carefully  selected  ;  for  instance, 
the  chief  medical  authority  should  select  the  medical 
man,  no  matter  Avho  the  man  Avas,  or  Avhat  distance  he 
Avent  for  him  in  his  district,  but  he  should  be  the 
very  best  and  ablest  man  that  he  could  find.  Thus, 
in  the  same  way,  the  General  of  Division  would 
select  a  man,  and  then  I  think  the  Governor  of  the 
province  should  nominate  another  who  would  bring 
to  bear  all  the  civil  and  local  information  that  could 
be  obtained.  The  Governor  General,  and  the  Com- 
mander-in-Chief of  India  would  then  finally  decide  ; 
but- every  effort  should  be  made  to  ascertain  the  real 
character  of  a  place  before  spending  large  sums  of 
money  on  it. 

3024.  The  committee  you  think  ought  not  to  be 
formed  of  men  taken  from  the  spot,  but  men  selected 
from  the  Avhole  country  ? — Yes,  a  man  may  go  to  a 
place,  and  say,  "  Here  is  a  nice  pleasant  place,  let  us 
"  have  the  cantonment  here."  Another  one  will  say, 
"  No,  that  is  a  bad  place ;  there  is  the  proper  position." 
Then,  again,  it  will  be  urged  "  What  a  horrid,  wretched- 
"  looking  place  that  is  ;  there  is  not  a  tree  upon  it, 
"  no  verdure,"  and  so  the  position  will  be  rejected, 
Avhereas  it  may  turn  out  that  that  was  the  right  place. 
This  is  not  done  intentionally,  but  officers  do  not 
like  dreary  arid  looking  sites,  and  Avill  not  readily 
believe  that  they  may  be  the  most  salubrious. 

3025.  (Dr.  Farr.)  You  Avould  recommend  that 
such  an  arrangement  as  that  should  be  made  for  the 
selection  of  future  sites  ? — Yes,  I  would  do  every- 
thing I  could  to  secure  the  very  best  sifes  for  can- 
tonments. 

3026.  Do  you  think  that  a  careful  revision  of  the 
present  sites  would  be  advisable  ? — If  a  place  Avas 
extremely  unhealthy  I  would  give  it  up  ;  but  you 
cannot  give  up  lightly  your  sites  in  cantonments 
after  spending,  perhaps,  a  million  of  money  upon 
them. 

3027.  But  where  you  were  losing  thousands  of 
lives,  you  Avould,  I  presume,  carefully  consider 
Avhether  you  could  not  save  them  ? — If  I  was  losing 
hundreds  of  lives  in  a  place,  I  should  consider  it  my 
duty  to  giAre  it  up,  but  a  spot  may  not  be  the  most 
healthy  available,  and  yet  one  would  not  like  to  give 
it  up  after  vast  sums  have  been  expended  on  it. 

3028.  That  of  course  would  be  a  great  element  in 
determining  that  question.  I  find  that  in  the  returns 
the  mortality  varies  from  double  AArhat  it  is  in  Eng- 
land to  five,  seven,  'and  eight  in  a  hundred  ? — No 
doubt,  and  where  a  place  was  thoroughly  proved  to 
be  unhealthy  I  Avould  give  it  up  at  any  sacrifice,  but 
I  would  have  a  thorough  scrutiny  beforehand  before 
I  sacrificed  the  place,  after  spending  a  great  deal  of 
money. 

3029.  Do  you  not  think  it  is  desirable  to  obtain 
the  best  information  as  to  the  sanitary  position  of  a 
station  and  its  effects  upon  the  health  of  the  troops  ? 
—Yes. 

3030.  •  In  order  to  see  whether  you  could  not  im- 
prove it  ? — -Yes  ;  for  very  often  a  little  care  might 
make  a  great  change. 

3031.  (Sir  P.  Cautley.)  Do  you  think  that 
planting  trees  upon  a  road  near  to  a  cantonment  is  a 
good  plan  ? — So  long  as  they  are  mere  trees,  so  that 
you  can  cut  off  the  lower  branches,  I  think  that 
they  do  not  do  any  harm,,  but  it  is  the  underwood 
that  does  the  harm.    I  think  that  Ave  were  very 
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Sir         inconsistent  in  some  of  the  cantonments  ;  for  we 
J.  Lawrence,    cleare(j  away  all  the  gardens,  cut  down  all  the  gardens 
Bart.,  G.C.B.   Q^       natives  in  every  direction  at  a  great  sacrifice, 
27  April  1861.  an<l  entailed  a  great  loss  upon  them,  on  the  plea  of 

  sanitary  arrangements,  but  at  the  very  same  time  we 

left  gardens  to  grow  up  in  the  cantonments  them- 
selves, and  allowed  those  gardens  to  be  flooded  with 
water,  and  a  great  deal  of  jungle  gradually  grew  up, 
and  I  think  that  that  was  very  unreasonable  and 
very  unjust.  I  think  that  trees  make  a  place  look 
pleasant,  and  that  they  have  some  effect  upon  men's 
minds ;  they  serve  also  for  shade,  and  I  think  also 
that  they  attract  rain ;  but  on  the  other  hand  I  think 
that  the  jungle  gives  facilities  for  filth  to  accumulate, 
and  stops  the  circulation  of  the  air. 

3032.  There  is  something  to  be  taken  into  account 
with  regard  to  planting  trees,  which  is,  that  in 
planting  them,  you  generally  have  to  make  a  ditch 
round  them,  and  those  ditches,  it  is  considered,  do  the 
very  thing  which  is  objectionable,  that  is  to  say, 
water  is  collected  in  them  ? — I  think  that  if  you 
made  those  little  circles  round  them,  just  to  keep  the 
cattle  off",  although  water  would  accumulate  to  some 
extent,  this  would  not  do  any  harm,  and  after  a  few 
years  you  could  do  away  with  such  ditches,  or  you 
might  put  up  a  fence,  as  in  this  country.  I  think 
that  a  place  without  trees  has  a  wretched  and 
miserable  appearance,  and  has  an  effect  upon  men's 
minds.  I  think  that  every  enjoyment  which  you  can 
give  to  the  eye,  consistently  with  health,  is  beneficial. 

3033.  (Dr.  Farr.)  What  other  circumstance  do 
you  think  would  contribute  to  diminish  this  great 
mortality  amongst  the  troops  in  India  ? — I  think  that 
as  long  as  the  character  of  the  troops  is  what  it  is, 
that  in  a  hot  climate  they  must  be  unhealthy. 

3034.  But  in  the  same  climate  in  different  places, 
there  are  great  differences  in  the  mortality ;  for 
example,  in  one  station,  there  are  as  many  as  100 
in  a  thousand,  and  in  others  only  six  or  eight  ? — Yes  ; 
but  I  think  that  the  same  habits  of  life,  which,  in 
England,  do  not  increase  the  mortality,  do  increase  it 
very  materially  in  India  ;  and  then,  the  same  condition 
holds  good  between  the  very  healthy  and  the  com- 
paratively unhealthy  positions  ;  that  is  to  say,  if  the 
men  are  very  sober  and  temperate  the  mortality 
would  not  be  sensibly  increased  ;  but  with  men  of 
peculiar  habits,  I  think  it  is  influenced  very  much  ; 
for  instance,  if  you  took  any  of  those  places  to  which 
you  have  alluded,  you  would  find  that  ,the  civilians, 
and  merchants,  and  the  clerks,  and  the  ladies,  meaning 
the  English  part  of  the  population,  do  not  suffer  in 
anything  like  the  proportion  that  the  soldiers  do  ; 
therefore,  the  natural  inference  from  that  is,  that 
there  is  something  in  the  habits  of  the  soldiers  which 
renders  them  peculiarly  liable  to  be  influenced  by  the 
climate. 

3035.  You  think  then  that  an  improvement  in  the 
habits  of  the  soldier  would  be  a  great  element  in  the 
6uccess  of  sanitary  measures  ? — No  doubt.  I  saw 
the  cholera  raging  at  Murree,  in  the  hills,  7,000  feet 
above  the  sea.,  in  a  magnificent  climate,  a  beautiful 
site,  and  fine  barracks,  and  there  was  nobody  else  sick 
but  the  soldiers  ;  none  of  the  officers  had  the  cholera  ; 
none  but  the  men  had  it. 

3036.  {Sir  R.  Martin.)  But,  as  a  rule,  the  hills 
have  been  comparatively  exempt  from  cholera,  as 
compared  with  its  ravages  throughout  India,  have 
they  not  ? — Yes,  no  doubt  they  have  ;  but  still  there 
is  a  good  deal  of  cholera  in  the  hills.  In  Cashmere, 
there  is  a  very  great  deal  of  cholera  ;  and  all  through 
the  hills,  from  Cashmere  to  Kussowlie  cholera  at 
times  prevails,  but  it  docs  not  affect  much  those  who 
are  cleanly  in  their  houses  and  abstemious-  in  their 
habits. 

3037.  ( Col.  Greathed.)  I  believe  the  soldiers  and 
their  families  in  India  are  in  the  proportion  of  about 
48  to  every  100,  taking  a  man,  and  his  wife,  and  two 
children;  have  you  considered  what  would  be  the 
best  way  of  lodging  them  ;  I  mean  the  married 
people.  Would  you  prefer  a  separate  hut  for  them 
to  the  barracks  ? — I  think  that  the  plan  now  adopted 


in  the  Bengal  presidency  is  very  good ;  they  have  a 
little  row  of  cottages,  about  six  or  eight. 

3038.  Did  you  see  those  cottages  that  were  built 
hear  Sir  Charles  Napier's  barracks  at  Hyderabad, 
with  a  cookhouse  and  washhouse  attached  ? — Yes,  I 
did,  and  they  have  the  same  in  the  Punjab,  at  Cal- 
cutta, and  Lahore. 

3039.  And  separate  as  between  each  other  ? — Yes, 
no  doubt,  it  is  no  great  expense  ;  but  I  do  not  think 
it  is  absolutely  necessary  to  have  each  married  man 
in  a  separate  cottage. 

3040.  What  was  done  as  to  female  hospitals  in  the 
Punjab,  in  Bengal,  at  Agra,  and  at  Jullundur  in  the 
female  hospital  ? — The  women  were  placed  in  the 
first  instance  in  one  of  the  hospitals  intended  for  the 
men.  They  ought  to  have  separate  hospitals  where 
the  arrangements  have  been  completely  carried  out. 
I  think  there  was  always  that  provision  made  in  a 
plan. 

3041.  Do  you  think  that  a  European  matron  should 
be  appointed  ? — Yes. 

3042.  {Dr.  Farr.)  Is  the  health  of  the  women  and 
children  in  the  upper  provinces  much  impaired  by 
climate  ? — Immensely.  I  do  not  think,  however,  that 
among  the  women  it  is  so  much  as  with  the  children  ; 
the  latter  die  at  a  fearful  rate. 

3043.  Do  you  think  that  European  children  would 
not  be  able  to  live  there  ? — I  do  not  think  they  would. 
I  have  heard  medical  men  say  that  they  never  saw  a 
third  generation  of  pure  blood  grown  up  in  India. 

3044.  In  the  upper  provinces,  you  do  not  think 
that  the  English  race  could  thrive  permanently  ? — 
No  ;  I  have  made  inquiries  amongst  the  women,  and 
almost  every  woman  will  say  that  all  the  children 
are  dying.  I  spoke  to  a  woman  about  the  families  in 
Peshawur,  and  she  said  that  nearly  all  the  children 
died. 

3045.  Would  that  include  the  children  of  the  offi- 
cers ? — No  ;  the  officers  send  their  children  to  the 
hills  or  to  England. 

3046.  Do  the  children  thrive  in  the  hills  ? — Yes  ; 
they  flourish  there,  and  indeed  I  think  the  mortality 
in  the  hills  is  less  than  in  England. 

3047.  {Chairman.)  Is  there  accommodation  now 
for  a  considerable  number  of  children  in  the  hills  ? — 
There  is  for  500  at  the  Lawrence  Asylum  at  Sunnawur, 
and  they  are  building  a  new  one  at  Murree,  out  of 
private  subscriptions  made  in  England,  and  in  Cal- 
cutta, and  in  Lahore,  to  my  brother's  memory.  The 
subscriptions  were  put  together  to  make  a  new  Law- 
rence Asylum  at  Murree  ;  they  have  got  one  at  Aboo, 
and  the  children  there  all  flourish. 

3048.  At  how  early  an  age  are  the  children  re- 
ceived ? — At  the  age  of  about  4  or  5,  and  they  keep 
them  until  they  can  do  something — till  either  the 
girls  marry,  or  the  boys  can  go  out  to  do  work  for 
themselves. 

3049.  And  during  all  that  period  do  they  enjoy 
good  health  ? — Wonderfully,  and  they  look  like  Eng- 
lish children.  I  went  over  the  Sunnawur  Asylum 
with  one  of  the  native  chiefs,  and  I  asked  him  how 
he  thought  the  children  looked,  and  he  said  that  they 
looked  like  lion's  cubs. 

3050.  {Dr.  Farr.)  It  is  found  in  England  that  the 
children  are  the  best  test  that  can  be  obtained  as  to 
the  influence  of  a  locality  upon  health  ? — Yes.  The 
children  on  the  plains  all  look  pale,  pasty,  and  wasted, 
with  no  breadth  and  no  depth  in  them,  and  they  all 
wither  and  die. 

3051.  If  the  fathers  were  placed  in  the  same  situa- 
tion as  the  children  in  the  hills,  I  suppose  they  would 
enjoy  equally  good  health  ? — I  think,  as  a  body,  they 
would  of  course  enjoy  much  better  health  in  the  hills 
than  in  the  plains  ;  but  I  think  that  the  children  in 
the  hills  flourish  more  than  the  men  do.  I  do  not 
think  that  the  soldiers  flourish  so  well  in  the  hills,  or 
so  well  as  may  be  supposed  ;  they  do  not  like  going  out 
and  knocking  about  ;  and  there  are  great  difficulties 
in  (he  hills  as  to  communication.  The  hills  are  all 
steep,  and  there  is  not  much  flat  ground  ;  the  canton- 
ments are  built  on  very  limited  plateaus,  where  the 
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fall  is  very  steep,  and  a  very  few  roads,  and  if  you 
go  off  a  road  you  have  to  undergo  intolerable  fatigue ; 
for  if  you  go  down  to  the  bottom  of  the  valley,  it  will 
take  you  all  day  to  come  up  again.  You  find  the 
men  huddling  over  the  fires  in  the  hills,  and  not  going 
out,  and  ranging  about,  as  you  would  suppose  they 
did  ;  and  I  used  to  go  and  look  at  the  men,  and  try 
to  get  them  out,  and  I  found  the  convalescents 
lounging  about  the  fireplace. 

3052.  But  that  does  not  apply  to  the  hills  in  the 
south  of  India,  where  there  is  a  wide  range  of  undu-.* 
lating  ground  ? — No  ;  that  would   be   very  much 
better. 

3053.  (Sir  R.  Martin.)  Where  there  is  plenty  of 
table  land  ? — Yes  ;  where  you  can  take  exercise 
without  fatigue  ;  the  men  feel  fatigue  very  much. 

3054.  (Dr.  Farr.)  In  England  it  is  found  that 
wherever  the  children  are  healthy,  the  adults  are 
healthy,  unless  their  occupation  interferes  with  their 
health  ? — I  have  no  doubt  that,  as  a  principle,  that  is 
quite  right  ;  but  I  think  it  is  a  fact  that  the  hills  are 
more  healthy  to  the  children  than  to  the  adults,  for 
the  children  are  running  about  all  day  long. 

3055.  If  those  children  were  to  live  there,  and 
grew  up  as  adults,  you  think  that  their  health  would 
remain  good  ? — As  long  as  they  ran  about,  and  took 
exercise.  I  think  it  would  ;  I  think  that  the  soldiers 
do  not  take  sufficient  exercise. 

3056.  Do  you  think  that,  by  means  of  those  chil- 
dren, an  English  colony  could  be  formed  ? — Yes  ;  if 
you  had  the  means  of  supporting  them  ;  but  then 
what  could  they  do  there — there  is  very  little  arable 
ground.  I  do  not  see  how  you  could  make  the  place 
self-supporting.  In  the  Neilgherry  hills  there  is  an 
extent  of  table  land," but  in  the  Himalayan  ranges 
there  is  very  little  indeed,  and  the  chief  ground  that 
the  people  cultivate  is  in  the  valleys  which  are  ex- 
tremely unhealthy. 

3057.  (Sir  R.  Martin.)  At  Ootacamund  there  is  a 
considerable  space  of  level  ground  ? — Yes  ;  I  believe 
there  is,  but  I  was  never  there  myself. 

3058.  (Col.  Greatked.)  Do  you  not  think  that 
the  natives  of  the  hills  are  very  strong  ? — No  ;  but 
that  is  because  they  work  so  much  in  the  valleys. 

3059.  (Sir  R.  Martin.)  The  Nepalese  are  power- 
ful and  muscular  people,  are  they  not  ? — They  are  ; 
but  they  are  a  very  limited  race.  I  have  heard  my 
brother  and  others  say  that  they  doubted  whether 
they  could  turn  out  20,000  men.  If  you  take  all 
those  hills  from  Cashmere,  and  all  round  to  Simla,  you 
will  not  find  the  races  anything  to  compare  with  the 
people  of  the  plains  in  physique  ;  one  Sikh  could 
thrash  three  of  the  hill  men. 

3060.  They  are  a  different  race,  are  they  not  ? — 
Yes ;  the  fine  hill  men  are  to  be  found  across  the 
Indus. 

3061.  (Dr.  Farr.)  They  are  ill  fed,  are  they  not,  in 
the  hills  ? — I  think  they  are  poorly  fed ;  but  still  the 
people  of  the  plains  eat  very  little  meat.  It  is  aston- 
ishing how  abstemious  the  men  in  the  plains  are  ; 
but  for  the  hill  men  the  valleys  where  they  work  so 
much  are  injurious  to  them  ;  they  build  up  their  land 
into  terraces,  and  those  terraces  are  flooded  with 
water.  There  is  a  good  deal  of  rice  cultivation  in 
those  valleys,  and  a  great  deal  of  miasma,  and  the 
people  have  a  very  sickly  and  pasty  look. 

3062.  (Sir  R.  Martin.)  Those  valleys  are  infested 
with  very  bad  fevers,  are  they  not  ? — Yes. 

3063.  ( Chairman.)  Is  there  anything  further  that 
you  wish  to  suggest  with  reference  to  the  questions 
which  have  been  put  to  you  ? — If  you  want  to  im- 
prove the  condition  of  the  soldiers  in  India,  you  should 
bring  moral  influences  to  bear  upon  them.  I  think 
that  if  you  could  get  men  into  the  ranks  who  had 
more  thought  and  care  for  themselves  this  would 
influence  the  mass  generally.  As  the  men  become 
more  thoughtful  and  educated  they  would  take  more 
care  of  themselves.  I  think  also,  that  if  inducements 
were  held  out  to  them  to  care  for  themselves  by  giving 
them  advantages  in  the  shape  of  pensions  when 
they  left  the  service,  and  pensions  when  they  were 


wounded,  and  that  we  did  everything  that  would  in-  Sir 
duce  the  men  to  look  more  to  the  future  than  to  the    J-  Lawrence, 
present,  I  think  it  would  have  a  good  influence  upon   Bart.,  G.C.B, 
them,  and  benefit  their  health.    I  think  also  that  if  0?  A_ril~l86l 

more  of  them,  were  allowed  to  marry  that  would  have  "   

a  good  effect.  I  believe  that  a  great  deal  of  the 
unhealthiuess  arises  from  their  being  unmarried.  I 
have  heard  many  of  the  officers  and  medical  men  say 
that  an  immense  amount  of  the  disease  in  a  regiment 
arose  from  immoral  causes,  and  I  think  myself  that 
the  married  men  are  more  careful  men,  and  more 
likely  to  be  steady  men. 

3064.  ( Col.  Greatked.)  I  dare  say  that  you  have 
heard  that  there  is  less  crime  amongst  the  married 
men  than  amongst  the  others  ? — I  think  it  is  the  case  ; 
and  I  have  observed  always  myself  among  Europeans 
that  those  who  are  married  were  better  and  more 
steady  fellows,  more  manageable,  and  less  likely  to 
get  into  scrapes  and  mischief  than  the  unmarried 
men  ;  the  women  have  a  good  deal  of  influence  in 
keeping  them  straight,  and  I  think  that  that  would 
naturally  be  the  effect.  I  think  also  that  where 
the  men  die  in  the  service,  or  are  killed  in  the  ser- 
vice, that  something  ought  to  be  done  to  help  their 
wives,  so  that  a  man  going  into  the  field  would  feel 
that  something  would  be  done  for  his  family  in  case 
he  died  or  was  killed  ;  we  do  better  for  the  native 
troops  than  we  do  for  the  English  in  this  respect. 
Again,  if  the  husband  of  a  woman  dies  in  the 
service,  at  the  end  of  six  months  she  must,  according 
to  the  regulation,  marry  or  do  worse,  and  I  think 
that  the  consequence  is,  that  she  marries  any  fellow, 
and  that  causes  a  great  deal  of  unhappiness,  and  that 
unhappiness  leads  to  crime  and  to  demoralization.  I 
think  that  the  women  ought  to  be  taken  care  of. 
They  would  then  bide  their  time,  and  marry  when  it 
suited  them.  I  have  met  myself  several  of  these 
women,  and  very  good  women  among  them,  most 
respectable  women,  and  who  had  got  into  considerable 
misfortune  owing  to  having  bad  husbands,  and  I 
generally  found  that  it  arose  from  that  necessity 
which  compelled  them  to  marry  the  first  man  who 
would  have  them,  and,  of  course,  that  affects  the 
children. 

3065.  (Dr.  Farr.)  How  do  you  think  that  the 
more  general  marriage  of  soldiers  could  be  facili- 
tated ? — I  think  that  you  might  give  them,  for  in- 
stance, a  sufficiency  to  enable  them  to  support  their 
wives. 

3066.  The  pay  to  a  single  and  to  a  married  man  is 
the  same  ? — Yes  ;  you  just  allow  a  certain  number  of 
the  men  to  marry  in  a  regiment,  and  I  think  you 
demoralize  the  regiment  very  much  ;  for  example, 
you  send  your  troops  on  foreign  service,  and  they 
are  allowed  to  take  with  them  only  a  certain  number 
of  women,  and  then  what  is  the  consequence  ?  Every 
married  man  who  is  beyond  the  number  is  obliged  to 
leave  his  wife  behind,  and  he  begins  by  throwing  his 
wife  to  the  dogs,  and,  of  course,  that  cannot  make  him 
abetter  man  or  a  better  soldier  ;  you  make  him  break 
the  dearest  and  holiest  tie  in  the  world,  and  it  make9 
him  reckless  and  good  for  nothing. 

3067.  You  would  be  inclined  to  raise  the  pay  of 
the  soldiers  and  give  them  leave  to  marry  ? — Yes, 
and  I  would  take  care  of  the  wives  and  children  of 
the  soldiers  who  went  into  the  field.  I  would  do 
what  the  natives  do.  When  a  regiment  is  going 
on  service,  the  first  thing  that  respectable  natives  do, 
is  to  go  to  the  officer  and  make  some  arrangement 
by  which  their  women  are  to  be  looked  after,  and 
taken  care  of,  and  we  ought  to  do  that ;  it  is  con- 
stantly the  case  in  a  regiment  in  the  service  that 
there  are  women  going  to  the  bad  for  want  of  a  little 
care.  In  a  cantonment  I  would  leave  a  picked 
officer  to  look  after  them,  a  married  man  who  had 
a  sympathy  with  the  women,  and  I  think  that  would 
have  an  immense  effect.  And  then  I  think  that  great 
care  should  be  taken  that  remittances  are  scrupu- 
lously made,  and  all  that  kind  of  thing. 

3068.  ( Col.  Greathed.)  But  the  soldiers  will  not 
remit  ? — I  think  that  you  might  have  some  system 
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Sir         by  which  the  men  bound  themselves  to  do  so  ;  I  would 
J.  Lawrence,    treat  them  as  so  many  children  in  that  respect. 
Bart.,G.C.B.      30g9  ^Sir  R  Martin.)  Something  of  the  same 
27  April  1861.  P^an  tnat  was  adopted  with  the  native  troops  going 
_______    on  foreign  expeditions  ;  a  ticket  was  left  in  the  hands 

of  the  paymaster,  who  secured  a  little  remittance  for 
the  family  ? — Yes,  in  the  height  of  the  mutiny  officers 
of  .native  regiments  at  Delhi  used  to  write  to  me  to 
look  after  the  wives  and  children  of  the  men  who 
were  in  the  Punjab,  and  supposing  that  I  had  neg- 
lected them,  it  might  have  just  turned  the  scale  against 
us.  I  recollect  an  officer  of  the  guides  writing  to 
say  :  "  There  are  such  and  such  women  in  Lahore 
"  belonging  to  the  Guide  corps,  several  of  their 
"  husbands,  men  of  rank,"  have  been  killed.  "  Mind 
*f  you  look  after  those  women  carefully,  and  do  not 
"  let  them  be  in  distress."  I  did  so  just  as  if  they 
had  been  some  of  my  own  people,  and  of  course  that 
went  down  to  the  corps,  and.  the  men  all  heard  of  it, 
and  felt  it  very  much.  This  you  do  with  the  foreigner 
and  the  stranger,  why  not  do  it  with  your  own 
countrymen  ?  It  would  not  make  any  difference  in 
the  fidelity  of  the  men,  but  it  would  make  a  difference 
as  to  the  good  feeling,  or  the  ill  feeling  which  they 
entertained  towards  you.  The  sum  of  all  these  little 
things  would  make  a  great  difference,  although  each 
by  itself  does  not  appear  considerable. 

The  witne 


3070.  With  regard  to  everything,  it  is  politic,  is  it 
not,  to  make  the  soldier  contented  with  his  lot  ? — 
Yes  ;  to  make  him  as  happy  as  you  can,  and  treat  his 
wife  well.  If  you  trace  back  the  history  of  a  woman, 
who  has  perhaps  become  a  nuisance  in  a  regiment, 
you  will  often  find  that  she  was  a  decent  body  when 
she  began  her  career,  and  before  misfortune  overtook 
her  ;  and  I  do  think  that  the  practice  of  abandoning 
their  wives  when  a  regiment  is  going  on  service  is 
very  bad  indeed,  and  produces  terrible  results. 

3071.  (Dr.  Farr.)  The  mortality  among  the  women 
and  children  in  India  Avould  somewhat  complicate 
the  question,  would  it  not  ? — I  do  not  think  that  the 
women  suffer  so  much  as  the  children. 

3072.  (Chairman.)  I  suppose  the  young  children 
can  hardly  be  separated  from  their  mothers  before  the 
age  of  five  or  six  ? — No,  and  there  is  no  doubt  that  a 
great  many  would  die  ;  but  beyond  a  doubt  in  India 
the  women  and  children  do  not  suffer  in  the  same 
proportion  ;  you  can  keep  the  children  with  much 
less  danger  up  to  the  age  of  five  or  six.  I  did  not 
send  my  own  children  to  England  until  they  were 
six  or  seven  years  of  age,  but  after  that  you  would 
see  a  great  difference. 

3073.  (Sir  R.  Martin.)  I  suppose  they  begin  to 
outgrow  their  strength,  and  get  lank,  feeble,  and 
relaxed  ? — Yes. 

withdrew. 
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3074.  (Chairman.')  Will  you  be  so  good  as  to 
state  how  long  you  have  served  in  India  ? — 1 1  years. 

3075.  At  what  stations  ? — I  have  served  at  Poona, 
Bombay,  Kurrachee,  at  Hyderabad  in  Sinde,  at 
Agra,  and  at  Jullundur.  I  have  also  seen  other  sta- 
tions— for  instance  Cawnpore,  and  Allahabad,  I  know 
pretty  well,  but  I  have  not  been  actually  stationed 
there. 

3076.  What  comparison  should  you  make  as  to  the 
stamina  of  the  men  in  the  Queen's  Army,  and  in  the 
European  Indian  Army  ? — As  far  as  I  could  observe 
the  European  Infantry  worked  better  in  the  sun  than 
the  Queen's  regiments. 

3077.  You  mean  the  local  Europeans  ? — Yes.  I 
would  mention  the  two  regiments  of  Bengal  Fusi leers. 

3078.  To  what  cause  would  you  ascribe  that  supe- 
riority ? — The  only  reason  that  I  ever  heard  given 
was  that  when  recruited  the  men  were  rather  older. 
I  merely  give  that  as  hearsay. 

3079.  Do  you  think  that  it  is  a  greater  familiarity 
with  the  requirements  of  the  climate,  consequent, 
upon  a  longer  residence,  that  gives  them  that 
advantage  ? — No.  I  do  not  think  that  ;  for  the  men, 
as  a  rule,  in  India  are  very  careful  ;  taking  the 
soldiers  throughout,  they  are  very  careful.  I  am 
speaking  of  the  men  Avith  whom  I  served  in  India. 

3080.  Do  you  apply  that  remark  to  the  privates  ? 
— Yes.  I  think  that  the  moral  tone  in  India  is  far 
higher  than  it  is  in  England. 

3081.  By  careful  do  you  mean  as  to  exposing 
themselves  to  the  sun  ? — Yes  ;  they  obey  orders  very 
strictly,  of  course,  with  a  few  exceptions  ;  there  are 
always  20  or  30  blackguards  in  every  regiment. 

3082.  (Colonel  Durand.)  You  consider  that  the 
moral  tone  of  the  men  is  higher  in  India  ? — Infinitely 
so.  I  have  not  the  least  doubt  of  it  ;  it  occurred  to  me 
the  first  day  that  I  landed  in  India,  and  so  it  did  to 


every  officer  in  my  regiment.  I  belonged  to  a  very 
good  regiment,  in  which  we  lived  very  intimately  with 
our  men,  and  we  all  of  us  remarked  the  appearance 
of  a  higher  tone  amongst  the  men  ;  and  I  think  it  is 
easy  to  understand  it ;  there  are  no  pothouses  there. 

3083.  But  are  they  not  equally  exposed  to  evil 
influences,  in  the  bazaars  for  instance  ? — But  that  is 
not  amongst  men  of  their  own  colour,  of  their  own 
race  ;  it  is  not  their  society ;  there  may  be  a  great 
deal  of  vice,  but  it  is  not  society ;  not  the  society  in 
which  they  live. 

3084.  (Sir  R.  Martin.)  There  is  no  community 
between  them  ? — None. 

3085.  ( Chairman.)  As  a  general  rule  should  you 
say  that  the  barracks  in  India  are  as  good,  or  better,- 
or  worse,  than  the  barracks  at  home  ? — I  can  speak 
positively  about  that  ;  that  the  new  barracks  are 
very  good,  and  that  the  old  ones  are  very  bad,  as  a 
general  rule. 

3086.  -  When  you  say  that  the  new  barracks  are 
very  good,  do  you  refer  to  those  which  have  been 
built  within  the  last  half  dozen  years  ? — I  can  go 
further  back  than  that.  I  can  refer  to  those  which 
have  been  built  within  the  last  15  years  ;  it  was 
about  the  time  when  good  barracks  began  first  to  be 
built,  I  think. 

3087.  At  how  many  of  the  stations  which  you  have 
already  mentioned  are  there  new  barracks  ? — At 
Poona  they  are  building  some  excellent  barracks  ; 
they  were  building  when  I  left,  and  I  should  think 
that  they  must  be  quite  finished  by  this  time  ;  at 
Kurrachee  they  are  also  very  good  ;  at  Hyderabad  I 
was  the  first  to  occupy  the  barracks  erected  by  Sir 
Charles  Napier,  and  they  were  excellent,  but  they 
had  one  fault,  which  I  will  mention,  which  was,  that 
they  were  constructed  almost  entirely  of  brick,  and 
the  heat  of  the  climate  is  so  tremendous  that  the  sul- 
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phurous  fume  of  the  bricks  came  out  in  such  a  way 
that  the  smell  is  like  that  of  a  brickfield  ;  the  brick 
flooring  of  the  outer  verandahs  particularly  is  exces- 
sively hot. 

3088.  (Sir  R.  Martin.)  Even  when  they  are  plas- 
tered ? — They  do  not  plaster  them. 

3089.  (Chairman?)  Plastering  would  be  a  remedy 
for  that  Avould  it  not  ? — Yes  ;  but  the  best  flooring 
is  that  which  the  natives  use,  which  is  rammed  earth 
washed  over  with  cowdung  ;  it  is  used  in  the  bar- 
racks in  Bombay,  and  in  Poona,  and  the  old  barracks 
were  always  kept  clean  by  it  ;  it  keeps  away  fleas 
and  bugs  better  than  anything  else. 

3090.  But  will  it  stand  a  great  deal  of  wear  and 
tear  ? — Very  well. 

3091.  '{Sir  P.  Cautley.)  Do  you  find  that  brick 
floors  when  raised  are  accompanied  with  the  same 
inconvenience  as  when  they  are  laid  on  the  bare 
ground  ? — The  floors  at  Hyderabad  were  raised  at 
least  three  feet  from  the  ground,  and  they  were  very 
hot, 

3092.  ( Chairman.)  Will  you  favour  the  commission 
with  your  opinion  in  these  respects,  of  the  other 
stations  ? — At  Kurrachee  they  built  very  good  bar- 
racks, but  at  Deesa  the  barracks,  when  I  was  there, 
were  bad.  At  Agra  the  new  barracks  were  in  course 
of  building.  I  cannot  speak  as .  to  them,  but  they 
were  apparently  very  good  ;  at  Jullundur  they  were 
well  planned,  but  they  were  constructed  of  very  bad 
materials  indeed. 

3093.  As  a  general  rule,  should  you  say  that  4he 
Indian  barrack  rooms  and  hospital  wards  are  spacious 
and  airy,  or  the  contrary  ? — The  hospitals  are  univer- 
sally so,  but  as  I  have  said  before,  the  new  barrack 
rooms  are  good  and  the  old  ones  are  bad. 

3094.  How  are  they  ventilated  ? — They  are  well 
ventilated  ;  there  is  a  great  deal  of  air  ;  there  is 
always  plenty  of  air  circulating  in  the  barrack  room  ; 
they  had  what  was  called  the  box  ventilators  in  the 
roof,  which  were  exceedingly  good. 

3095.  The  closeness  of  the  air  in  an  English 
barrack  room  lias  been  much  complained  of,  but  you  say 
that  that  is  not  the  case  in  India  ? — No,  the  doors 
there  are  habitually  open. 

3096.  It  is  also  a  complaint  made,  that  in  an  En- 
glish barrack  urine  tubs  are  used  ? — We  never  used 
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them,  but  the  smell  from  the  urinaries  to  which  the 
men  went  in  the  rear  of  the  barracks  was  a  great 
objection  to  the  barracks  in  India,  and  always  most 
difficult  to  get  rid  of. 

3097.  (Dr.  Gibson.)  They  are  placed  too  near  the 
barracks  ? — Yes,  necessarily  so. 

3098.  (Col.  Durand.)  At  which  barracks  did  you 
find  the  arrangements  iu  that  respect  were  the  best  ? 
— They  were  all  bad  ;  that  is  the  one  fault.  I  am 
sure  that  the  engineers  did  everything  they  could 
possibly  do  to  improve  it,  but  I  do  not  think  they 
ever  succeeded  in  my  time ;  they  may  have  succeeded 
since,  but  those  urinaries  were  always  the  great 
objection. 

3099.  (Dr.  Gibson.)  Was  the  construction  of  the 
latrines  good  ? — Yes  ;  the  latrines  were  very  good, 
and  very  well  managed,  but  the  arrangement  of  the 
urinaries  was  very  bad.  First  of  all  they  were  nearer 
to  the  barrack  ;  that  was  one  disadvantage  ;  but  the 
smell  was  always  perceptible  in  going  through  the 
barracks — as  you  ride  through  the  barracks  you  go 
through  those  places  in  going  to  the  general  parade 
ground — and  it  is  invariably  most  offensive,  there  is 
never  any  time  of  the  day  or  night  that  you  do  not 
smell  them. 

3100.  Is  not  the  urine  carried  away  by  drains  ? — 
They  remove  the  whole  of  it  generally  speaking,  but 
the  draining  might  be  very  much  improved  in  that 
respect. 

3101.  (Chairman.)  How  often  are  the  walls  and 
ceilings  of  the  barracks  and  hospitals  cleaned  ? — 
There  are  certain  periodical  cleansings  under  the 
direction  of  the  executive  engineer,  but  there  is  no 
difficulty  in  a  case  of  emergency  in  getting  an  order 
for  cleansing. 


3102.  From  whom  ? — From  the  general  of  division  Col.  E.  II. 
ultimately,  but  in  a  case  of  emergency  the  executive  Greaihed, 
engineer  will  execute  anything  under  the  orders  of 

the  brigadier  commanding  the  station,  but  the  general    4  jjay  1861 

of  division  is  the  person  to  whom  it  is  ultimately   1  

referred. 

3103.  With  regard  to  repairs,  have  you  ever  expe- 
rienced any  difficulty  in  getting  them  executed  ? — 
No,  where  the  thing  was  feasible  ;  I  think  every 

^officer  who  has  served  in  India  must  bear  witness  to 
the  way  in  which  the  engineers  assist  one  on  all 
occasions. 

3104.  What  is  the  usual  course  of  proceeding 
when  repairs  are  required  ? — What  is  called  an  indent 
is  sent  in,  but  it  is  done  generally  speaking  so  regu- 
larly by  the  executive  engineers  themselves  that 
commanding  officers  have  no  reason  to  make  any 
extra  demands. 

3105.  With  regard  to  drainage,  are  the  stations 
generally  well  drained,  or  is  there  much  water  lying 
on  the  surface  of  the  soil  ? — The  stations  are  gene- 
rally surface  drained  ;  when  there  is  a  heavy  fall  of 
rain  it  is  very  commonly  not  carried  off  as  well  as  it 
might  be,  but  much  more  attention  has  been  paid  to 
that  lately  in  the  Punjab. 

3106.  Is  there  any  reason  to  complain  of  the 
dampness  of  the  floors  in  either  barracks  or  hospi- 
tals ? — They  complained  of  the  dampness  of  the 
floors  at  Jullundur  atone  time,  from  the  badness  of 
the  brick  flooring  which  had  given  way  very  much, 
and  had  not  been  well  executed.  I  remember  great 
complaints  being  made  of  it  there,  but  not  in  any 
other  station. 

3107.  What  prevision  is  made  for  cleanliness  in 
the  way  of  ablution  rooms  and  baths  ? — In  almost 
every  station  that  I  have  been  at  there  are  plunge 
baths,  which  are  provided  for  the  men  and  the  non- 
commissioned officers,  in  which  they  can  bathe  as 
much  as  they  like  ;  there  are  generally  two  attached 
to  each  barrack,  and  where  gardens  are  provided  for 
the  troops,  the  waste  water  runs  off'  to  supply  the 
gardens.  The  ablution  rooms  in  the  barracks  I  think 
are  generally  imperfect,  and  the  provision  for  ablu- 
tion in  the  hospitals  is  very  imperfect  indeed  for  the 
comfort  of  the  inmates. 

3108.  (Dr.  Sutherland.)  How  often  are  those 
baths  filled  with  water  ? — They  are  always  full  ; 
there  is  always  a  surface  water  running  through 
them. 

3109.  Are  they  much  used  by  the  men  ? — Very 
much,  but  some  men  will  never  wash  if  they  can  help 
it.  I  think  myself  that  it  would  be  a  good  thing  if 
a  general  order  was  issued  in  India  that  the  men 
should  have  bathing  parades,  as  they  have  when  on 
the  shores  of  the  sea,  and  at  other  places  ;  to  my 
knowledge  there  is  no  general  order  to  enforce  it  at 
present. 

3110.  (Chairman.)  A  soldier,  if  he  likes  it,  may 
go  without  washing  from  one  year's  end  to  another  ? 
— Yes. 

3111.  You  do  not  think  that  there  would  be  any 
feeling  on  their  part  that  it  would  be  interfering 
with  their  habits  to  compel  them  to  wash  themselves  'i 
— I  do  not  think  so.  I  would  have  it  done  under  a 
subaltern,  and  march  a  company  at  a  time ;  the 
officers  of  the  companies  must  do  it,  and  be  responsi- 
ble to  the  commanding  officer  ;  the  soldier  is  accus- 
tomed to  obey  orders,  and  he  does  not  question  these 
things. 

3112.  Are  the  means  of  washing  the  bed  and  body 
linen  sufficient  ? — Yes,  I  should  say  so,  they  have 
four  changes  of  raiment  a  week. 

3113.  (Col.  Durand.)  With  regard  to  the  defi- 
ciency of  the  arrangements  iu  hospitals  for  washing 
purposes,  have  you  any  recommendation  to  make,  or 
have  you  considered  any  plan  of  improving  them  r — 
I  did  recommend  a  plan  at  Jullundur,  but  I  believe  it 
was  not  sent  on,  nor  do  1  attach  any  blame  to  any 
body,  as  we  were  moving  at  the  time,  and  nothing 
could  be  done  ;  but  I  recommended  that  the  men  in 
hospital  should  have  basins  arranged  on  a  shelf  easily 
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lot.  E.  H.     reached,  for  I  had  observed  that  the  only  way  in 
Greathed,     which  the  men  could  get  at  the  basins  was  by  sitting 
C.B.        on  the  floors,  and  there  was  great  discomfort  and 

  difficulty  about  the  whole  thing.   I  believe  that  there 

May  1861.    arg  nQ  warra  baths  attached  to  the  hospitals.    I  have 
*     seen  a  bath  brought  by  men  into  a  ward,  and  a  man 
was  put  into  it,  but  it  made  a  slop,  and  dirt,  and 
mess,  and  I  think  it  was  disliked. 

3114.  You  think  that  they  ought  to  have  a  warm 
bath  room  attached  to  each  hospital  ? — Yes,  I  think 
so  ;  there  was  universally  a  want  of  comfort,  because 
a  poor  sick  weakly  man  could  not  wash,  and  probably 
would  not. 

3115.  {Chairman.)  Every  good  private  house  in 
India,  I  believe,  is  supplied  with  a  bath  room  ? — 
Every  house. 

3116.  And  that  is  what  you  would  suggest  in  hos- 
pitals ? — Yes. 

3117.  {Dr.  Sutherland.')  I  find  that  the  Director- 
General,  and  Sir  Ranald  Martin,  are  of  opinion  that 
there  should  be  bathing  parades  every  day  in  India 
during  the  hot  and  rainy  seasons  especially,  and  in 
the  cold  season,  every  other  day  they  think  would 
be  sufficient  ;  do  you  think  that  that  is  practicable 
with  the  present  means  ? — No,  certainly  not  for  a 
whole  regiment;  you  might  bathe,  perhaps,  two  com- 
panies, or  you  might  bathe  four  companies,  but  a  plunge 
bath  is  not  bigger  than  about  the  size  of  this  room. 

3118.  {Sir  R.  Martin.)  It  could  only  be  well  done 
on  the  banks  of  great  rivers  or  on  the  seaboard  ? — 
No,  there  it  would  be  perfectly  easy,  and  there  it  is 
done  as  much  as  possible. 

3119.  {Dr.  Sutherland.)  By  doubling  the  accom- 
modation do  you  think  it  could  be  carried  out  ? — It  is 
a  very  expensive  thing  to  fill  those  baths,  because 
you  must  always  keep  bullocks  at  work,  and  you 
have  to  pay  the  men  who  work  the  bullocks  ;  it  is  a 
matter  of  expense.  I  think  that  every  day  it  would 
be  a  difficulty,  and  that  it  would  interfere  with  the 
parades.    Perhaps  it  might  be  done  twice  a  week. 

3120.  {Chairman.)  What  means  are  generally  em- 
ployed for  the  surface  cleansing  of  a  station  ;  by 
whom  is  it  done,  at  whose  cost,  and  what  becomes  of 
the  refuse  ? — There  are  in  all  stations  establishments 
kept  for  this  purpose,  the  whole  of  which  are  under 
the  brigadier  commanding,  and  he  is  reponsible  for 
the  cleanliness  of  the  station.  The  different  officers 
act  under  him  ;  the  executive  engineer  and  the  bazaar 
superintendent,  who  are  the  two  principal  persons  ; 
there  is  also  the  quartermaster  for  the  week,  whose 
business  it  is  to  see  that  the  orders  with  regard  to  the 
station  are  carried  out  as  far  as  keeping  the  hedges 
low,  and  the  trees  clipped,  keeping  the  ditches  clean, 
and  seeing  that  there  is  no  dirt  of  any  sort  about 
the  cantonment ;  he  has  to  make  a  report  to  the  field 
officer. 

3121.  What  becomes  of  the  refuse? — The  refuse 
is  carried  out,  and  I  should  say  that  generally  it  is 
buried  ;  but  in  some  places  I  have  seen  it  burned  to 
great  advantage  in  pipes  ;  they  burned  it  at  Poona. 

3122.  {Sir  R.  Martin.)  It  is  nowhere  used  for 
agricultural  purposes,  is  it  ? — No,  not  that  I  have 
seen. 

3123.  {Chairman.)  Is  any  nuisance  experienced 
in  barrack  rooms  and  hospitals  from  privies  and 
stables  or  picketing  grounds  ? — Only  from  the  uri- 
naries  attached  to  the  barracks  ;  not  from  the  privies. 

3124.  Nor  from  the  stables  ?— No. 

3125.  The  responsibility  of  preserving  cleanliness 
in  stations,  I  suppose,  rests  with  the  officers  com- 
manding ? — Entirely. 

3126.  Are  there  any  printed  regulations  for  that 
purpose  ? — There  are  regulations  in  every  presidency 
of  the  most  minute  description  with  regard  to  the 
bazaars  and  with  regard  to  the  cantonments. 

3127.  What  is  the  general  condition  of  the  bazaars 
as  to  drainage,  cleanliness,  and  sanitary  arrange- 
ments ?  —  The  bazaars  themselves  are  kept  very 
clean ;  the  drainage  is  better  in  some  than  in  others  ; 
and  where  they  had  introduced,  I  think  they  call  it 
the  saucer  drain,  a  flat  drain,  all  the  bazaars  were 


very  clean ;  in  others,  where  they  had  the  deep  drain, 
they  were  not  so  effectual,  but  they  were  kept  very 
clean  as  far  as  sweeping  went. 

3128.  Who  is  responsible  then  for  the  state  of  the 
bazaars  ? — The  superintendent  of  the  bazaar. 

3129.  Are  there  any  complaints  that  nuisances 
proceeding  from  the  bazaars  are  perceptible  in  the 
barracks  ? — No. 

3130.  Are  cattle  for  the  use  of  the  troops  slaugh- 
tered at  a  sufficient  distance  from  the  barracks  as  to 
prevent  a  nuisance  ? — Yes,  the  offal  is  eaten  up  by 
innumerable  kites  and  vultures. 

3131.  Are  the  horses  and  animals  belonging  to  the 
camp  followers  kept  at  a  sufficient  distance  from  the 
quarters  of  the  soldiers  ? — Yes. 

3132.  Do  you  think  that  in  all  these  respects  there 
is  nothing  to  complain  of  ? — No,  the  police  regula- 
tions are  very  good  indeed. 

3133.  At  the  stations  which  you  have  named  what 
has  been  the  state  of  the  water  supply,  both  as  to 
quantity  and  quality  ? — At  Poona  the  water  was 
abundant  and  good  ;  at  Bombay,  when  I  served  there, 
the  water  was  very  short,  but  that  is  remedied  now 
by  the  Vehar  waterworks.  At  Kurrachee  and  at 
Hyderabad  the  water  is  procured  entirely  from  the 
percolations  of  the  Indus  through  the  soil,  as  far  as  I 
know,  there  are  no  springs  ;  it  is  very  dirty,  but  it  is 
very  good  water. 

3134.  Have  any  steps  been  taken  to  purify  it  for 
use  ? — The  common  way  is  to  let  it  filter  through 
three  large  jars  with  charcoal  and  sand,  and  it  comes 
out  very  clear,  or  a  little  alum  is  used. 

3135.  Are  you  aware  whether  the  water  at  any  of 
the  stations  where  you  have  been  has  ever  been 
analysed,  in  order  to  ascertain  whether  it  contained 
impurities  ? — I  do  not  know. 

3136.  Will  you  state  what  are  the  component  parts 
of  the  soldier's  ration,  how  it  is  supplied,  and  at  what 
cost  ? — The  soldier's  ration  consists  of  bread,  beef, 
or  mutton,  and  vegetables,  tea  or  coffee,  rice,  sugar, 
salt,  pepper,  and  firewood.  A  certain  sum  is  stopped 
from  his  pay  to  pay  for  the  ration,  about  A\d.,  and  if 
the  cost  is  greater  than  the  fixed  amount,  the  Govern- 
ment bear  the  loss;  and  if  the  cost  is  less,  the  diffe- 
rence is  i-eturned  to  the  soldier. 

3137.  In  what  state,  for  instance,  is  the  meat 
supplied  to  the  soldier  ? — It  is  all  cut  up  under  the 
eye  of  the  orderly  officer  of  the  regiment,  the  quarter- 
master, and  the  men  of  the  different  companies. 

3138.  Are  there  any  articles  of  ordinary  use  with 
which  the  soldier  has  to  supply  himself  ? — No  ;  he  is 
very  well  fed  ;  he  may  probably  buy  little  things, 
but  he  is  very  well  fed. 

3139.  With  reference  to  the  rations,  is  there  any 
improvement  that  you  can  suggest  ? — None.  It  is 
entirely  the  fault  of  the  officer  commanding  the  regi- 
ment if  the  men  are  not  perfectly  well  fed. 

3140.  {Dr.  Far r.)  Is  that  so  in  every  station  ? — 
Yes,  it  is  universal.  Under  Lord  Dalhousie's  last 
regulation  by  which  regimental  committees  were 
made  final,  the  soldier  was  enabled  to  get  perfectly 
well  fed.  Before  that,  when  the  regimental  com- 
mittee had  condemned  any  meat,  it  sometimes 
happened  that  the  commissariat  officer  objected  to 
their  decision,  and  the  matter  would  be  referred  by 
the  brigadier  of  the  station  to  a  station  committee, 
who  might  upset  the  regimental  decision,  and  after 
hours  of  delay  the  meat  which  had  been  objected  to 
in  the  first  instance  was  returned  for  issue  to  the 
soldier.  Lord  Dalhousie  earned  the  gratitude  of 
every  regimental  officer  and  soldier  in  India  for  this 
regulation. 

3141.  At  what  date  was  that  ? — I  think  in  No- 
vember 1854. 

3142.  {Col.  Durand.)  As  a  general  rule  should 
you  say  that  the  meat  provided  for  the  soldiers  is 
tolerably  good  ? — It  is  very  good  ;  it  is  the  best  grass- 
fed  meat  ;  that  is  what  the  contractors  are  bound  to 
supply,  and  both  the  beef  and  the  mutton,  taking 
them  generally,  are  perfectly  good. 

3143.  {Dr.  Farr.)  Does  the  ration  include  fruit 
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or  vegetables  ?— -Yes,  always  ;  about  eight  ounces 
of  vegetables  ;  of  course  that  depends  upon  the 
supply.  In  Sinde  I  have  been  almost  entirely  with- 
out vegetables  of  any  sort  for  the  men. 

3144.  I  presume  you  attach  great  importance  to 
their  being  supplied  with  vegetables  ? — Yes,  as  it 
prevents  scurvy.  We  never  had  any  scurvy  in  Hy- 
derabad ;  but  I  think  we  were  without  potatoes  for 
five  months. 

3145.  {Chairman.)  Could  none  be  procured  ? — 
There  were  none  grown  there,  and  they  did  not  come 
up  from  Bombay,  because  the  crop  had  run  short ; 
that  was  during  five  months,  I  think. 

3146.  {Dr.  Gibson.)  What  did  you  substitute  for 
those  vegetables  ?- — We  gave  the  men  rice,  and  the 
natives  always  have  some  pumpkins. 

3147.  {Col.  Durand.)  There  was  a  deficiency  of 
native  grown  vegetables  ? — Yes  ;  but  Sinde  is  a  bad 
part  for  vegetables  altogether.  At  Deesa  it  is  not  so  ; 
they  have  excellent  vegetables  and  in  large  quantities 
there. 

3148.  {Dr.  Farr.)  Are  there  the  same  facilities  for 
obtaining  vegetables  in  the  hill  stations  as  in  the 
plains  ? — I  think  that  the  supply  is  rather  scanty  as 
far  as  I  have  observed  ;  but  I  have  never  been  sta- 
tioned in  the  hills.  I  believe,  however,  that  they 
were  scanty  in  quantity  when  they  did  obtain  them  ; 
but  they  must  have  been  dearer,  I  think,  for  they  do 
not  grow  them. 

3149.  What  are  the  vegetables  that  they  obtain  ? 
— Always  potatoes,  if  any  vegetables  are  to  be  got, 
but  potatoes  are  the  first  of  all  vegetables,  potatoes 
and  onions. 

3150.  What  fruit  do  they  get  in  India  ? — They  get 
oranges  in  abundance,  and  also  plenty  of  mangoes  in 
the  season,  and  custard  apples. 

3151.  {Chairman.)  Will  you  state  generally  what 
the  cooking  arrangements  are,  and  the  utensils  in  use 
for  soldiers  in  barracks  and  cantonments,  on  the 
the  march  and  in  the  field  ? — The  Government  gives 
a  very  liberal  supply  of  cooking  utensils,  which  are 
tinned  once  a  month  under  the  supervision  of  the 
quartermaster  of  the  regiment  ;  these  are  carried  on 
the  march  in  carriages  supplied  by  the  commissariat, 
and  the  cooking  is  performed  entirely  by  native 
cooks,  who  are  very  good  servants  indeed. 

3152.  Do  you  think  that  any  improvement  in  any 
respect  is  necessary  ? — No. 

3153.  {Col.  Durand.)  Do  you  think  that  even  in 
camp  they  cook  well  ? — They  cook  very  well  indeed. 
The  men  generally  form  themselves  into  a  mess 
consisting  of  a  certain  number,  and  they  agree 
as  to  what  they  will  like,  and  they  desire  the  cook 
to  prepare  it  for  them  ;  they  have  the  ration  cooked 
just  as  they  like,  and  they  are  fond  of  having 
pillau  ;  that  is  a  thing  which  I  think  the  soldier  likes 
better  than  anything,  either  that  or  soup  ;  or  they 
have  the  meat  simply  broiled;  they  live  better  than 
they  do  at  home  ;  there  is  no  comparison. 

3154.  {Chairman.)  How  many  meals  do  they  have 
in  a  day  ? — They  have  three  meals.  They  have 
their  breakfast  at  8  o'clock,  consisting  of  bread  and 
coffee  or  tea  ;  coffee  and  tea  are  issued  indifferently, 
just  as  the  men  wish  ;  they  have  their  dinner  at  one 
o'clock,  supper  at  half-past  four  or  half-past  five, 
according  to  the  season  of  the  year.  It  requires  a 
little  care  to  be  taken  to  prevent  them  from  ex- 
changing their  rations  for  bacon  ;  but  by  taking  a. 
little  care  that  practice  Avas  entirely  stopped.  I  mean 
that  the  men  were  inclined  to  exchange  the  rations 
provided  for  them  by  the  Government ;  that  there 
was  a  little  difficulty  in  preventing  them  from  ex- 
changing them. 

3155.  What  was  the  objection  to  their  exchanging 
their  rations  for  bacon  ? — Because  the  bacon  was  filthy 
that  came  from  the  bazaars  ;  it  was  the  flesh  of  the 
unclean  animal,  bad  and  poisonous,  I  should  think. 
I  might  mention  that  a  very  good  system  was  fol- 
lowed in  the  8th  regiment,  and  indeed  in  Bombay 
generally  ;  the  married  soldiers  were  allowed  to  draw 
the  ration  money  instead  of  having  the  rations  issued 


to  them.  Altogether  I  think  that  the  men  managed  Col.  E.  H. 
better  with  the  money  than  they  did  with  the  rations.  Greathed, 

3156.  {Sir  R.  Martin.)  And  they  were  better         C B- 
pleased,  I  presume,  to  be  so  treated  ? — Certainly.  *T  ~g61 

3157.  {Chairman.)  It  might  have  given  them  a  

greater  amount  of  independence,  but  do  you  think 

that  they  provided  as  well  for  themselves  by  having 
the  money  to  lay  out  ? — Yes,  I  think  so,  it  was  a 
liberal  allowance. 

3158.  What  is  the  practice  in  India  with  regard  to 
supplying  the  men  with  a  spirit  ration  ? — There  is 
no  spirit  ration  properly  so  called.  On  the  march  a 
dram  is  issued  once  or  twice  a  day,  according  to  the 
discretion  of  the  commanding  officer  ;  but  in  barracks 
it  is  to  be  obtained  at  the  canteen  only  on  pay- 
ment. 

3159.  Under  what  regulations  is  it  to  be  so  ob- 
tained ? — The  spirit  is  sold  in  the  canteens  under 
very  strict  regulations  issued  under  the  authority  of 
the  Government,  from  which  there  can  be  no  de- 
viation. 

3160.  In  your  experience  has  intemperance  been  a 

common  fault  among  European  troops  in  India  ?  

Certainly  not,  and  I  can  give  the  Commissioners  an 
idea  of  it.  In  a  regiment  upwards  of  1,000  strong 
— my  own  regiment — I  have  known  a  fortnight  to 
elapse  without  a  single  man  being  confined  for  drunk- 
enness, which  I  never  heard  of  before  in  England: 

3161.  {Dr.  Farr.)  In  what  regiment  was  that  ?  — 
The  8th  regiment,  and  this  was  constantly  the  case. 

3162.  {Chairman.)  Do  you  think  that  there  is  a 
general  knowledge  among  the  men  that  it  is  dangerous 
for  them  to  drink  in  India  ? — I  think  that  the  police 
of  a  regiment  is  remarkably  good  in  India.  There 
are  certain  men  who  will  drink  when  they  obtain 
liquor,  but  the  regulations  are  so  good  that  I  think 
they  are  prevented  from  getting  the  liquor;  there  are 
always  some  40  or  50  men  in  a  regiment  who  drink, 
and  the  only  way  in  which  they  can  get  it  is  either 
at  the  canteen  or  in  the  bazaars,  but  then  only  in  the 
most  underhand  manner,  for  the  sale  of  it  is  positively 
forbidden.  The  soldiers  who  are  selected  to  act  as 
the  regimental  police  are  of  course  selected  for  their 
sharpness,  and  they  assist  the  cantonment  magistrate 
in  putting  down  the  elicit  sale  of  liquors,  and  generally 
speaking  I  should  say  with  great  success. 

3163.  {Sir  Ranald  Martin.)  But  a  soldier  with 
means  may  always  purchase  spirits  in  the  canteen 
may  he  not  ? — Under  certain  regulations. 

3164.  The  quantity  being  limited  ? — Yes,  strictly. 

3165.  {Chairman.)  Supposing  that  to  be  so,  can 
he  not  obtain  it  from  his  comrades  ? — No,  he  must 
drink  it  at  the  bar  of  the  canteen. 

3166.  They  are  not  allowed  to  take  it  away  ? — No, 
they  must  drink  it  at  the  canteen. 

3167.  That  I  believe  is  in  order  to  prevent  their 
giving  it  one  to  the  other  ? — Yes. 

3168.  {Dr.  Sutherland.)  Do  they  drink  at  the  bar 
of  the  canteen  ?— Yes,  as  quickly  as  they  can,  they 
toss  it  off  to  make  room  for  one  another. 

3169.  {Dr.  Farr.)  What  is  the  quantity  that  they 
take  ? — It  is  called  a  dram  ;  eight  of  them  go  to  a 
bottle. 

3170.  {Dr.  Sutherland.)  The  men  do  not  sit  down  ? 
— No,  there  are  no  seats. 

3171.  {Sir  Probij  Cantley.)  Does  the  abkarr- 
system  at  all  affect  the  soldier,  I  mean  the  shops 
established  by  the  civil  authorities  upon  the  outskirts 
of  a  cantonment  ? — No,  they  are  so  positively  for- 
bidden to  sell  to  him  that  they  can  only  venture  to 
do  so  in  a  quiet  underhand  way,  but  at  the  same  time 
I  have  no  doubt  that  if  they  do  so  they  are  sooner 
or  later  hunted  out. 

3172.  Is  it  not  the  habit  of  these  abkarr  shop- 
keepers to  take  up  their  position  as  nearly  as  possible 
to  the  cantonment  so  as  to  be  within  hail  of  the 
European  soldiers  ? — Yes,  there  is  a  little  of  that. 

3174.  The  prevention  of  that  practice  might  pro- 
bably be  beneficial  ? — The  more  you  can  keep  the 
abkarrie  within  due  regulations  the  better,  for 
certainly  there  are  some  men  who  will  get  liquor  in 
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Col  E  H.  any  way  they  can  ;  some  of  them  will  run  ten  miles  to 

Greathed,  get  it  in  a  field  when  they  know  that  they  will  find 

C.B.  it  there ;  but  such  men  as  those  do  not  amount  per- 

  haps  to  above  ten  in  a  regiment,  and  that  is  hardly 

4MajM86i.  worth  plating  for. 

3174.  You  think  that  there  is  always  a  certain 
number  of  men  who  are  more  or  less  addicted  to 
drink  in  every  regiment,  but  that  the  majority  of  the 
men  are  sober  ? — Certainly. 

3175.  (Sir  R.  Martin.)  Great  improvement  has 
taken  place  of  late  years  in  that  respect  ?  —  I 
am  talking  of  15  years  ago  when  I  first  went  to 
India,  and  I  have  seen  no  difference  ,-  indeed  I  should 
rather  say  that  the  men  were  not  quite  so  good  as 
they  were.  When  the  Crimean  regiments  came 
out  the  men  gave  much  more  trouble  in  the  field 
certainly. 

3176.  (Colonel  Durand.)  Do  you  consider  that  the 
circumstances  in  which  soldiers  are  placed  in  India 
ai*e  favourable  to  maintaining  a  higher  moral  tone 
amongst  them  ? — Yes,  with  the  great  means  which 
are  put  at  the  disposal  of  the  regimental  authorities 
by  the  Government  in  the  way  of  libraries ;  but  there 
is  one  thing  which  was  not  carried  out  when  I  was 
there,  and  which  I  most  earnestly  hope  will  be  estab- 
lished, namely,  reading-rooms  in  the  barracks. 

3177.  {  Dr.  Sutherland.)  Has  malt  liquor  been 
procurable  at  all  the  stations  at  which  you  have 
served  ? — Yes. 

3178.  You  have  served  at  some  of  the  most  distant 
north-west  stations,  have  you  not? — Yes,  at  Jullundur. 

3179.  Could  malt  liquor  be  obtained  there? — Yes. 

3180.  It  has  been  stated  that  there  is  a  difficulty 
in  carrying  the  beer  with  an  army  in  the  field ;  might 
not  that  difficulty  be  overcome  by  allowing  a  spirit 
ration  to  be  supplied  to  the  men  in  the  field,  while  at 
the  same  time  the  consumption  of  malt  liquor  might 
be  encouraged  to  the  greatest  extent  at  a  station  ? — 
The  consumption  of  malt  liquor  is  encouraged  to  the 
greatest  extent  in  stations,  and  the  Government  take 
no  profit  upon  it  from  the  soldier  ;  on  the  contrary, 
they  fix  the  price  of  the  beer,  and  the  Government 
bear  any  loss.  But  then  you  must  consider  if  you  do 
away  with  spirits,  how  you  will  provide  for  the 
canteen  fund.  There  is  now  a  most  excellent  fund 
in  the  shape  of  the  canteen  fund,  which  is  obtained 
by  putting  on  Is.  on  every  gallon  of  spirits. 

3181.  Is  not  the  principle  this,  that  you  encourage 
the  soldier  to  injure  his  health  for  the  purpose  of 
benefiting  him  in  other  ways  ? — I  cannot  defend  it, 
and  I  should  wish  beyond  everything  to  see  the  prac- 
tice of  supplying  spirits  in  canteens  abolished. 

3182.  (  Chairman.)  Would  you  prevent  the  soldier 
from  getting  spirits  at  all  ? — I  would  if  I  could. 

3183.  (Dr.  Far r.)  What  would  you  substitute  for 
spirits  ? — Beer. 

3184.  (Chairman.)  Would  that  be  practicable,  or 
would  it  not  lead  to  a  great  many  attempts  being 
made  to  evade  the  rule,  and  to  obtain  spirits  illegally, 
especially  in  the  case  of  regiments  coming  from  other 
parts  of  the  British  empire,  where  the  same  rule  was 
not  enforced  ? — Yes  ;  I  think  there  would  be  great 
difficulty  about  it. 

3185.  You  say  that  the  soldier  derives  a  certain 
pecuniary  benefit  from  the  canteen  fund,  will  you 
explain  to  the  Commissioners  how  that  arises  ? — It  is 
from  the  enhanced  price  at  which  the  spirits  are  sold, 
— 8  annas  or  Is.  is  imposed  upon  every  gallon  of 
spirits,  and  that  in  a  very  short  time  creates  a  fund 
which  supplies  the  wnnts  of  the  soldier  without  any 
expense  to  himself;  for  instance,  the  canteen  fund, 
under  the  regulations  of  the  Government,  pays  for  the 
cap  covers  of  the  men,  which  are  very  necessary,  and 
a  constant  expense  ;  it  also  pays  for  all  his  amuse- 
ments,— the  fives  court  and  the  theatre  ;  the  skittle 
ground  and  the  gardens,  and  in  fact  any  reasonable 
request  which  the  commanding  officer  makes  is 
always  granted. 

3186.  When  we  speak  of  the  Government  provid- 
ing soldiers  with  a  fives  court,  or  other  means  of 
amusement,  we  mean  that  in  point  of  fact  the  soldier 


provides  these  for  himself  by  the  tax  which  is  levied 
on  spirits,  and  which  is  levied  on  spirits  exclusively  ? 
— The  fives  courts  are  always  parts  of  the  barracks  ; 
the  theatres  are  certainly  maintained  by  the  soldiers, 
or  by  the  regiment  ;  the  men  subscribe  to  them.  The 
theatre  at  J ullundur  was  bought ;  we  paid  300/.  for 
it,  and  that  money  was  paid  out  of  the  canteen  fund 
entirely  ;  that  the  Government  did  not  give  at  all,  and 
in  fact,  everything  connected  with  the  amusements 
and  comfort  of  the  men  is  paid  for  out  of  the  canteen 
fund. 

3187.  (Sir  P.  Cautley.)  Is  it  not  the  general  rule 
rather  to  keep  up  these  places  than  to  build  them  ? — 
The  fives  courts  are  built. 

3188.  But  what  do  you  say  as  to  the  skittle 
grounds  ? — I  have  seen  very  few  of  them,  but  theatres 
have  always  been  bought. 

3189.  (Col.  Durand.)  I  believe  that  the  acting  of 
the  soldiers  takes  place  in  an  empty  barrack,  or  in 
some  available  Government  building  ?  —  Generally 
there  is  some  building  for  the  purpose  which  has  been 
purchased  out  of  the  canteen  fund,  and  a  large  sub- 
scription from  the  officers. 

3190.  (Sir  R.  Martin.)  Does  not  the  large  amount 
of  the  canteen  fund  imply  that  a  large  consumption 
of  spirits  takes  place  ? — Yes,  of  course  ;  but  still  a 
very  fair  fund  can  be  kept  up,  and  yet  the  men  will  be 
very  moderate  in  drinking  spirits.  It  accumulates  in 
a  wonderful  way  ;  in  fact  the  great  difficulty  in  a  regi- 
ment was  to  keep  it  down.  After  3,000  rupees  are 
accumulated  the  Government  may  lay  its  hands  on 
the  fund,  and  it  is  the  object  of  the  officer  command- 
ing the  regiment  to  spend  it  as  quickly  as  he  can. 

3191.  (Dr.  Farr.)  Could  you  obtain  all  the  money 
that  you  think  might  be  advantageously  used  if  the 
spirit  ration  were  entirely  abolished  ? — No  ;  I  do  not 
see  how  you  could  get  it. 

3192.  By  a  tax,  for  example,  on  any  other  article, 
such  as  a  tax  on  beer  ? — You  cannot  do  that  ;  for  you 
must  give  a  man  beer  as  cheap  as  possible  if  you  take 
away  the  spirits. 

3193.  But  if  he  did  not  incur  an  expense  for  the 
spirits  might  he  not  contribute  the  money  it  would 
cost  towards  other  things  for  his  amusement  and  ad- 
vantage ? — No,  certainly  not ;  you  never  could  tax 
him. 

3194.  Not  even  for  his  theatre  ? — No  ;  but  I  cannot 
defend  it.  Let  the  Government  give  the  money  and 
the  thing  might  be  done ;  it  is  a  question  of  mouey. 

3195.  (Chairman.)  Is  there  much  beer  consumed 
by  the  soldiers  ? — Yes  ;  a  great  deal. 

3196.  Is  it  of  good  quality  ? — Of  excellent  quality. 
It  is  always  examined  by  a  committee  of  officers  and 
a  sub-committee  of  non-commissioned  officers,  and  it 
is  passed  by  them. 

3197.  It  is  very  often  rejected,  is  it  not? — Yes, 
when  it  is  bad  ;  but  the  Government  throw  no  loss 
arising  from  that  upon  the  canteen  fund. 

3198.  What  is  the  price  of  beer  in  India  ? — I  hardly 
ever  remember  it  to  have  cost  more  than  6d.  a  quart  ; 
it  is  principally  porter. 

3199.  With  regard  to  the  attempts  which  have 
been  made  to  brew  beer  in  India  have  they  hitherto 
succeeded  ? — The  beer  that  was  made  at  Mussourie, 
and  which  I  tasted,  was  pleasant  to  drink,  but  it  was 
very  heady  beer,  and  I  believe  that  it  will  not  keep. 

3200.  Do  the  men  like  it  ? — No,  I  think  not  ;  they 
like  English  beer  better  certainly  ;  they  never  would 
have  drunk  that  beer  in  preference  to  English  beer. 

3201.  You  have  spoken  favourably  of  the  English 
troops  in  India.  Generally  speaking,  should  you  say 
that  the  amount  of  disease  and  mortality  and  in- 
validing had  diminished  within  the  period  of  your 
experience  ? — No,  it  has  not  been  diminished.  It 
was  remarkably  small  when  I  first  knew  India,  15 
years  ago. 

3202.  Speaking  of  the  last  15  years,  you  do  not 
think  that  there  has  been  any  improvement  in  that 
respect  ? — Not  that  I  know  of ;  not  within  my  own 
experience. 

3203.  (  Col.  Durand.)  Would  you  attribute  that  to 
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the  nature  of  the  service,  and  the  greater  exposure  in 
consequence  of  that  service,  or  would  you  attribute  it 
to  any  difference  in  the  habits  of  the  men,  or  to  dis- 
cipline ? — No  ;  I  think  it  is  accidental.  1  could  not 
see  that  there  was  any  difference  in  the  habits  of  the 
men,  or  in  their  treatment,  or  in  the  care  that  was 
taken  of  them  by  the  medical  officers,  or  the  habits 
or  the  discipline.  It  seemed  to  me  to  be  accidental. 
In  the  hottest  station,  Deesa,  where  we  were  for  three 
years,  the  mortality  in  the  regiment  was  extremely 
small,  and  the  general  health  of  the  men  was  exces- 
sively good.  I  mean  to  say  that  they  were  able  to 
take  the  most  active  exercise  there  without  suffering 
from  the  heat.  We  allowed  them  to  go  out  shooting 
as  much  as  they  liked  all  over  the  country,  and  a  man 
would  go  and  walk  14  miles  on  foot  from  the  barrack, 
and  be  back  at  night  ;  their  health  and  spirits  were 
excellent,  and  there  never  was  a  single  case  of  a  dif- 
ference between  the  soldiers  and  the  natives  in  the 
whole  of  the  three  years  during  which  time  we  gave 
them  unbounded  liberty  ;  I  mean,  of  course,  to  the 
good  men. 

3204.  (Sir  R.  Martin.)  The  uniformity  of  the 
mortality  during  your  experience,  I  presume,  you 
would  refer  to  some  permanent  causes  existing  in  the 
country  ? — I  cannot  say  that  the  mortality  was  uni- 
form, because  when  we  first  went  there  the  mortality 
was  so  extraordinarily  low  ;  out  of  1,012  men,  we 
lost  only  nine  in  1847. 

3205.  Such  instances  occurring  during  one  or  two 
years  will  not  affect  the  general  results.  I  am  speak- 
ing of  your  experience  in  15  years.  Would  not  that 
show  the  mortality  to  have  been  pretty  uniform  ? — 
The  mortality  was  pretty  uniform.  We  had  no  epi- 
demics, and  we  were  certainly  fortunate  during  the 
15  years  service,  except  at  Delhi,  where  we  lost  men 
by  cholera  ;  but  we  never  lost  another  man  by  cholera 
except  at  Delhi. 

3206.  What  are  the  usual  means  of  recreation  and 
amusement  which  are  provided  for  the  soldier  ? — 
The  great  game  for  soldiers  in  India  is  Avhat  they  call 
long  bullets  ;  that  is  the  game  they  play  at  in  all 
stations  ;  it  'is  more  of  the  nature  of  golf  than  any 
other  game,  only  it  is  played,  not  with  a  bat,  but  with 
the  hand.  They  also  play  at  quoits,  cricket,  and 
fives  ;  those  are  the  usual  games  ;  but  the  best  of  all 
recreations  was  this  :  we  encouraged  them  to  go  out 
shooting  when  it  could  be  done  with  safety,  and  we 
found  the  best  possible  effects  from  that. 

3207.  You  do  not  think  that  there  is  any  objection 
to  that  on  the  ground  that  the  men  might  expose 
themselves  by  taking  too  much  exercise  in  the  sun, 
and  getting  into  marshes  ? — No  ;  I  never  saw  the 
men  much  hurt  by  the  sun. 

3208.  They  probably  liked  that  kind  of  amusement 
better  than  any  other  ? — Yes  ;  and  the  liberty  was 
never  in  any  single  instance  abused  ;  it  was  quite  a 
point  of  honour  with  the  men  to  behave  well. 

3209.  Did  they  ever  get  into  any  difficulties  with 
the  natives  ? — Not  in  the  least  during  the  three  years 
that  Ave  were  at  Deesa,  when  they  had  very  unusual 
liberty  to  go  to  any  distance  they  pleased.  There 
was  never  any  difficulty  with  the  natives  ;  it  is  just  a 
question  of  discipline. 

3210.  What  kind  of  provision  is  made  in  the  way 
of  libraries  and  regimental  schools  ? — There  is  a 
regimental  library,  which  is  kept  up  principally  by 
the  Government  ;  they  provide  the  books  entirely. 
A  very  small  subscription  is  taken  from  the  men  ;  I 
do  not  exactly  recollect  what,  but  I  know  that  we 
had  440  subscribers  in  the  regiment  to  the  library. 
The  schools  are  also  kept  up  by  the  Government 
partly,  and  partly  by  small  subscriptions  from  the 
soldiers.  There  are  normal  schoolmasters  employed; 
and  all  the  children,  both  boys  and  girls,  are  obliged 
to  attend  school,  and  also  all  the  recruits,  who  receive 
instruction  gratis  ;  and  the  non-commissioned  officers 
and  adult  soldiers  receive  instruction  for  a  very  small 
subscription,  and  a  very  considerable  number  attend. 

3211.  Are  they  generally  willing  to  avail  them- 
selves of  these  opportunities  ? — I  think  that  during 


the  whole  time  we  were  in  India  we  had  about  260     Col.  E.  H. 
men  attending  school  who  had  to  pay,  besides  those  Grcathed, 
who  were  obliged  to  attend.    It  depends  extremely  C.B. 
upon  the  schoolmaster  ;  if  he  can  make  himself  plea-    4  May  1861 
sant  and  agreeable  to  the  men  ;  if  he  carries  on  his 
instruction  in  a  kindly  way  they  will  attend  in  large 
numbers.    It  depends,  of  course,  also  upon  the  en- 
couragement which  is   given  by  the  commanding 
officer,  who  has  a  great  deal  of  power  in  his  hands  ; 
in  fact,  the  commanding  officer  of  the  regiment  and 
the  chaplain  carry  on  the  management  of  the  school. 

3212.  Are  there  many  soldiers'  gardens  at  the  sta- 
tions at  which  you  have  served? — There  were  soldiers' 
gardens  at  Poona,  at  Deesa,  and  at  Jullundur. 

3213.  Do  you  think  they  are  appreciated  by  the 
men  ? — They  did  not  succeed  upon  the  whole  ;  the 
men  did  not  take  much  interest  in  them. 

3214.  Do  you  think  that  there  would  be  any  great 
advantage  in  making  them  more  general  ? — No  ;  I 
do  not.  I  wish  that  it  could  be  done,  for  it  is  ex- 
cellent employment,  and  occupation  for  the  men  ; 
but  upon  that  point  the  idleness  of  the  soldiers  comes 
out  remarkably,  they  will  have  nothing  to  say  to  it  ; 
the  fact  is  that  they  can  get  everything  they  want ; 
they'buy  everything  very  cheap,  and  they  do  not  like 
working.  Lord  Frederick  FitzClarence  was  more 
successful  in  carrying  out  gardening  in  Poona  ;  by 
giving  prizes  to  the  men  he  managed  to  get  up  more 
feeling  in  its  favour,  and  he  had  the  gardens  very 
near  to  the  men's  barracks,  but  there  certainly  was  a 
difficulty  about  it  that  we  never  could  get  over  ;  it  is 
a  fancy  with  the  men  ;  the  men  that  Lord  Frederick 
FitzClarence  was  so  successful  with  were  Scotchmen, 
and  they  took  to  it  more  easily  from  their  previous 
habits  ;  but  our  men  were  Englishmen,  and  they  did 
not  care  for  it. 

3215.  (Dr.  Farr.)  Do  you  know  whether  the  na- 
tive troops  work  in  gardens  themselves  ? — No,  the 
high  caste  Brahmin  sepoys  would  not. 

3216.  How  are  they  employed  ? — They  did  just 
what  they  liked. 

3217.  (Chairman.^  Are  there  workshops  in  which 
to  employ  the  men  at  the  different  stations  ? — None 
that  I  have  ever  seen. 

3218.  Is  no  kind  of  mechanical  work  done  by  the 
men  ? — They  are  not  employed  in  the  public  service 
at  all  ;  the  men  employ  themselves  very  much  indeed 
in  their  private  trades,  such  as  shoemakers,  tailors, 
watchmakers,  and  that  sort  of  handicraft,  and  they 
may  make  a  good  living  by  it  ;  but  generally  speak- 
ing the  men  do  not  work  at  their  trades.  There  was 
a  great  attempt  made  in  the  year  1855  .;  Sir  William 
Gomrn  sent  round  to  see  what  could  be  done  about 
it,  but  he  did  not  succeed  ;  the  men  required  to  be 
supplied  with  tools,  which  could  not  be  done  ;  of 
course  it  would  have  taken  away  their  independence 
too  much  to  have  given  them  the  tools,  and  besides 
they  might  have  sold  them.  That  was  another  thing 
that  failed  ;  and  I  believe  that  the  reason,  as  I  said 
before,  for  all  these  things  is  that  the  men  are,  gene- 
rally speaking,  tolerably  well  off ;  they  can  live,  and 
put  by  money  in  the  savings  banks,  if  they  chose. 

3219.  Then  the  general  result  of  your  evidence 
upon  this  point  is,  that  the  men  are  willing  enough 
to  take  advantage  of  any  active  amusement  for  which 
opportunities  are  given  to  them  ;  that  they  are  not 
unwilling  generally  to  make  use  of  the  regimental 
libraries  and  schools,  but  they  do  not  like  working  in 
gardens  ? — Yes. 

3220.  (Sir  P.  CmitJej/.)  Are  there  any  gymnasia 
used  in  the  European  regiments  ? — None.  I  wish 
there  were. 

3221.  They  are  attached  to  every  native  regiment 
in  the  Bengal  service  ?— Yes.  Audi  am  perfectly 
sure  that  that  they  would  be  the  very  best  thing  to 
introduce  for  India. 

3222.  With  tennis  courts  and  skittle  grounds  ?■ — 
No.  I  mean  the  real  gymnasia,  such  as  you  see  in 
London. 

3223.  I  mean  in  addition  ? — Yes  ;  and  it  should 
be  made  a  parade. 

C  c  3 
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Col.  E.  H.  3224.  ( Col.  Durand.)  As  it  is  among  the  French 
Greathed,     tr00ps  ?_Yes  ;  I  believe  it  would  be  the  best  thing 

that  was  ever  introduced  into  the  English  army,  be- 
4  May  1861.  cause  it  is  a  thing  that  you  could  make  the  soldier 
 do ;  of  course  for  gymnastics  a  man  must  be  loosely 

dressed  ;  he  must  not  be  obliged  to  parade  stifly  ; 

it  would  amuse   the  men,   and   excite  emulation 

amongst  them  ;  and  little  prizes  go  a  long  way  in 

those  matters. 

3225.  You  would  strongly  advise,  wherever  cir- 
cumstances were  favourable,  that  they  should  be 
allowed  to  have  as  much  field  sport  as  possible? — 
Yes,  certainly  ;  we  had  a  long  experience  of  that, 
and  during  the  whole  time  we  never  checked  them  ; 
they  were  obliged  of  course  to  have  passes  which 
were  given  to  the  best  behaved  men. 

3226.  Deesa  is  a  dry  country  I  believe  ? — Yes  ; 
but  at  Poona  they  did  the  same,  and  in  Sinde ;  in 
fact  wherever  we  were  we  allowed  them  to  go. 

3227.  (Dr.  Farr.)  It  was  chiefly  I  suppose  in  the 
higher  parts  of  the  country,  and  not  in  the  low 
ground  ? — No,  it  was  in  Hyderabad  ;  but  there  is  no 
shooting  at  all  in  the  very  hot  times  of  the  year  ;  it 
is  only  in  the  cool  seasons,  and  then  the  climate  is 
very  good  ;  when  the  very  hot  winds  came  oh  we 
made  them  stay  in  the  barracks  ;  but  we  never  kept 
them  in  the  barracks  a  moment  longer  than  we  could 
help  ;  we  took  away  from  them  as  much  as  possible 
the  idea  of  their  being  confined. 

3228.  Do  you  think  that  the  system  could  be 
carried  out  universally  in  India  ? — Yes  ;  I  see  no 
reason  why  it  should  not  be  ;  the  soldier  who  does 
not  read  much,  and  does  not  write,  must  be  a  very 
miserable  fellow  if  he  is  shut  up  in  a  room  ;  tell  him 
that  he  may  go  out,  and  he  will  not  go  out. 

3229.  There  is  no  place  in  the  hot  season  except 
the  barracks  where  the  men  can  stay  ? — No,  and  I 
think  it  would  be  the  greatest  possible  advantage  to 
add  large  sheds  to  the  barracks,  if  that  could  be  done 
with  anything  like  economy,  where  the  men  could 
go  during  the  day  ;  hardy  men  do  not  care  for  the 
heat  ;  they  do  not  care  for  punkahs,  although  they  like 
tatties,  but  the  tatties  are  not  of  any  use  ;  they  always 
have  the  doors  of  the  rooms  open.  I  was  never  in  a 
barrack  in  my  life  where  the  hot  wind  did  not  come 
in  as  freely  as  it  liked,  and  you  cannot  get  soldiers  to 
care  about  these  things,  and  as  for  punkahs,  they 
would  rather  have  none  at  all. 

3230.  Have  you  any  suggestion  to  make  as  to  the 
best  means  of  giving  additional  occupation  and  amuse- 
ment to  the  men,  in  the  rainy  season,  and  in  the  hot 
weather  ? — I  think  that  a  great  deal  might  be  done 
by  having  good  reading  rooms,  which,  to  my  know- 
ledge, do  not  exist  at  present. 

3231.  Did  you  not  state  that  the  soldier  was  gene- 
rally very  indifferent  to  reading  ? — He  likes  to  be  read 
to,  because  he  does  not  read  easily  himself.  I  said 
that  they  did  not  read  and  write,  but  if  a  man  will  read 
to  them,  they  will  listen  to  him. 

3232.  Because  it  is  less  trouble  to  them  ? — Yes. 

3233.  (Col.  Durand.)  As  a  general  rule,  I  believe 
the  men  do  not  read  fluently? — No. 

3234.  And  where  there  is  a  fluent  reader  they  en- 
joy it  ? — Yes,  and  they  like  men  to  tell  stories  to 
them. 

3235.  You  have  suggested  gymnasia  as  a  good 
means  of  recreating  the  men  ? — Yes,  under  sheds, 
they  might  practise  gymnastics,  of  course,  under  the 
sheds  at  any  hour  of  the  day,  when  you  could  not 
carry  on  drill. 

3236.  (Dr.  Farr.)  So  that  there  are  many  ways 
of  giving  the  soldiers  muscular  exercise  in  order 
to  keep  them  in  health  ?  — At  present  I  think 
not.  I  think  that  what  you  want  in  India  is  to  keep 
up  the  muscular  power  of  the  men  by  forced 
exercise,  because  there  are  always  plenty  of  lazy 
fellows. 

3237.  But  in  the  way  you  have  suggested,  the 
men  could  go  through  enough  exercise  without 
making  them  work  at  any  trade  ? — Yes. 

3238.  (Chairman.^   Do  you  consider  the  present 


dress  and  accoutrements  of  the  soldier  suitable  for  the 
climate  of  India  and  the  service  the  soldier  has  to 
go  through,  or  can  you  suggest  any  improvement  in 
any  part  of  them  ? — The  dress  is  excellent,  and  I 
cannot  suggest  the  slightest  improvement  in  that. 
The  soldier  now  wears  habitually  a  khakee  tunic  and 
trousers,  and  a  helmet  made  of  wicker  work  ;  the 
collar  is  made  to  fasten  with  a  hook  and  eye,  he 
wears  no  stock  except  in  the  cold  weather,  and  he 
carries  no  knapsack. 

3239.  (Sir  P.  Cautley.)  What  should  you  say  as 
to  the  shoes  ? — The  shoes  have  always  been  made  in 
England,  and  they  should  always  be  English  boots, 
ammunition  boots  if  you  can  have  them,  for  marching. 

3240.  What  is  the  plan  adopted  in  serving  them 
out  ;  is  it  not  very  different  from  that  which  is  pur- 
sued in  France,  where  they  have  a  greater  number  of 
sizes  than  we  have  ? — I  think  the  plan  might  be  very 
much  improved  as  to  the  boots  ;  the  clothing  is  re- 
markably well  done  by  the  quartermaster,  but  the 
fact  is,  that  the  boot  as  given  to  the  soldier  was 
never  used  by  him  ;  it  was  what  they  called  "  made 
"  over." 

3241.  As  nothing  wears  out  a  human  being  more 
than  a  bad  shoe  or  boot,  if  a  greater  number  of  sizes 
were  served  out  to  a  regiment,  I  suppose,  as  a  matter 
of  course,  that  there  would  be  a  greater  number  of 
shoes  or  boots  that  would  fit  the  men  properly  ? — 
Certainly,  and  I  think  that  an  improvement  might  be 
made  in  that  respect,  but  at  the  same  time  I  am  bound 
to  say  that  the  way  in  which  the  men  march  in  India 
without  packs  is  not  to  be  beaten  in  any  country, 
with  good  management,  when  the  men  have  got  into 
training,  they  do  not  care  about  17  or  18  miles  a  day  ; 
the  effect  of  it  never  seemed  to  be  perceptible  on  the 
march  ;  I  have  seen  after  a  march  30  or  40,  or  50  of 
them  go  out  shooting  the  whole  day,  and  begin  again 
the  next  morning. 

3242.  (Chairman.)  Was  that  during  the  excite- 
ment of  active  service  ?■ — No,  on  ordinary  marches. 

3243.  You  have  stated  that  the  boots,  as  they  were 
delivered  to  the  men,  did  not  give  them. satisfaction  ? 
— No,  they  never  used  them. 

3244.  What  then  is  done  with  them  ?— They  are 
taken  to  the  shoemaker's  shop,  and  then  they  are 
taken  to  pieces,  and  made  up  again  to  fit  the  soldier 
at  a  certain  expense. 

3245.  As  delivered  they  are  made  without  any 
reference  to  fitting  the  person  who  has  to  wear  them? 
— They  do  not  fit  tfiem  well  enough  evidently  from 
that  being  done. 

3246.  (Col.  Durand.)  When  they  are  made  up 
again,  do  they  undergo  any  process  for  the  purpose 
of  softening  the  leather  ? — They  always  oil  them  on 
a  march  ;  that  is  the  best  thing  to  do  ;  the  men 
always  wore  their  boots  until  they  were  pretty  com- 
fortable, and  then  they  grease  them,  and  kept  them 
by  them  for  a  march. 

3247.  With  regard  to  the  stockings  of  the  soldiers, 
what  do  you  think  of  them  and  what  use  does  the 
soldier  make  of  them  ? — He  uses  the  woollen  sock  in 
marching  ;  some  soldiers  grease  their  feet,  but  I 
cannot  speak  much  as  to  that  ;  I  did  it  myself.  I 
should  mention  one  thing,  which  is  of  the  greatest 
possible  importance  in  marching,  and  that  is,  to  have 
a  halt  after  the  first  half-hour's  march,  to  allow  the 
men  to  put  their  shoes  to  rights  ;  it  is  always  in  the 
first  half-hour  that  the  men  find  out  the  pinch,  and 
that  halt,  after  the  first  half  hour,  is  one  of  the  most 
important  halts  of  the  day. 

3248.  (Chairman.)  Is  it  not  in  a  man's  power  to 
fall  out,  if  he  is  chafed  or  galled  ? — Yes  ;  his  captain 
marches  in  the  rear  of  the  company,  and  a  man  falls 
back  to  his  captain,  and  asks  his  leave  to  fall  out ; 
then  he  comes  on  again  ;  but  it  is  extremely  im- 
portant to  prevent  anything  like  that  if  you  can 
possibly  avoid  it,  and  by  good  arrangements  you  may 
always  do  that  entirely.  I  have  seen  men  march — in 
fact,  I  have  marched  300  miles  with  men,  when  there 
has  not  been  one  straggler  on  the  line  of  march. 

3249.  There  is  nothing,  I  suppose,  in  which  men 
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improve  so  much  as  in  the  practice  of  marching, 
after  a  few  days'  march  ? — Yes  ;  but  they  must  be 
trained  to  it. 

3250.  Officers  as  well  as  men  ? — Yes  ;  everybody. 

3251.  With  regard  to  the  rules  and  regulations,  do 
you  think  they  are  susceptible  of  improvement  ? — 
No.  All  that  is  required  is,  that  they  should  be  acted 
up  to  with  the  strictest  attention. 

3252.  What  is  the  usual  routine  of  the  soldier's 
duty  in  India  ? — At  gunfire,  he  goes  to  parade,  and, 
as  a  general  rule  in  barracks,  he  gets  his  breakfast  at 
eight  o'clock  ;  at  half-past  ten,  he  parades  again  in 
the  barrack,  when  the  officers  go  round  the  barracks, 
to  see  that  they  are  clean.  Then  there  is  a  roll-call 
again  at  dinner-time,  and  a  roll-call  at  evening 
parade ;  then  he  has  his  supper.  After  that  time  he 
is  free  till  tattoo,  which  is  at  eight  or  nine  o'clock, 
according  to  the  season.  There  are  roll-calls  during 
the  night  in  all  barracks,  if  men  are  supposed  to  be 
absent  ;  it  is  done  by  the  serjeant-major,  and  that  is 
by  what  is  called  the  check-roll  ;  if  there  are  two  or 
three  men  absent  the  check-roll  is  called. 

3253.  Does  not  that  mean  that  the  whole  barrack 
is  disturbed  ? — Yes  ;  but  it  does  not  often  happen. 

3254.  For  how  many  consecutive  hours  is  the 
soldier  on  guard  ? — For  24  hours. 

3255.  Does  the  practice  in  India  differ  from  the 
practice  at  home  in  that  respect  ? — No. 

3256.  How  many  nights  a  week  is  a  soldier  in 
bed  ? — It  varies  occasionally  ;  he  is  from  13  to  15 
nights  in  bed  very  commonly  ;  that  is  to  say,  that  he 
does  not  come  on  guard  above  once  in  13  or  15  days. 

3257.  You  mean  that  he  is  13  nights  in  bed  for  one 
night  out  ? — Yes. 

3258.  Do  you  think  that  the  amount  of  duty  per- 
formed in  India  is  greater  or  less  than  that  which  is 
performed  in  England  ? — It  is  less  ;  there  are  no 
fatigue  duties,  or  very  few,  compared  with  what  they 
have  in  England ;  for  instance,  the  fatigue  duties  of 
sweeping  out  the  barrack-rooms,  cooking,  and  carry- 
ing dinners  to  the  men  on  guard,  which  is  the  most 
cruel  thing  upon  the  men  at  home,  of  all  the  duties 
thrown  upon  the  soldier.  That  the  soldier  has 
nothing  to  do  with  in  India,  because  his  cook  always 
goes  with  him. 

3259.  In  fact,  the  men  in  India  are  waited  upon 
instead  of  waiting  upon  themselves      Yes  ;  they  are. 

3260.  Do  you  think  that  that  is  a  practice  to  which 
they  attach  any  importance  ?  Do  they  like  it  ? — Yes  ; 
I  think  that  all  men  like  it ;  but  we  got  rid  of  that 
entirely,  except  in  matters  that  were  necessary. 
You  must  have  sweepers  ;  you  must  have  cooks  ;  you 
must  have  washermen ;  and  you  must  have  water- 
carriers  ;  those  four  you  want,  but  you  do  not  want 
any  more  ;  not  barbers,  nor  men  to  clean  accoutre- 
ments, or  boots  ;  in  fact,  the  more  you  can  get  rid  of 
the  followers  the  better. 

3261.  You  have,  no  doubt,  considered  the  question 
of  quartering  troops  on  hill  stations.  Do  you  think, 
as  a  general  use,  that  that  is  advantageous,  or  not  ? — 
There  is  no  doubt  about  the  men  in  the  hills  looking 
better  than  they  do  in  the  plains  ;  they  are  more 
rosy  ;  but  yet,  looking  at  the  returns,  there  does  not 
appear  to  be  any  difference  in  favour  of  the  hill 
stations,  but  rather  the  contrary. 

3262.  (Dr.  Farr.)  What  returns  do  you  refer  to  ? 
— Those  returns  which  are  before  you.  I  see  by  them 
that  at  Deesa  and  Poona,  the  mortality  was  precisely 
the  same,  26  in  1,000,  while  at  Subathoo,  Kussowlie, 
and  Dugshai,  it  varied  from  36  to  39. 

3263.  But  ought  it  not  to  be  considered,  whether 
the  mortality  is  not  affected  by  the  practice  of  sending 
invalids  thither  ? — No.  I  am  talking  of  regiments 
which  have  been  quartered  there. 

3264.  You  have  referred  to  Poona,  but  would  it 
not  be  better  to  compare  Poona  with  Bombay,  which 
is  near,  and  then  take  the  mortality  in  Bengal  sepa- 
rately, and  if  you  compare  Dumdum  and  Calcutta 
with  Umballa,  or  compare  Bombay  and  Poona,  you 
will  find  the  mortality  much  less  in  the  hill  stations 
than  on  the  low  grounds  ? — No  doubt,  because  one  is 


an  excessively  bad  station,  and  the  other  is  a  good     Col.  E.  H. 
one  ;  but  taking  the  stations  in  the  plains  of  India,  in  Gr'eathed, 
the  flat  country  ;  for  example,  take  Umballa  and  Jul-         C  B- 
lundur,  I  think  you  will  find  that  the  difference  in  the    4  Mav  1861. 

mortality,  is  rather  in  favour  of  the  plain  stations  ;  as   1  

for  the  difference  in  the  appearance  of  the  men, 
nobody  can  have  a  doubt  about  it. 

3265.  The  mortality  varies  in  the  different  hill 
stations  as  in  the  plain  stations,  but  you  may,  I  think 
assume,  on  the  authority  of  these  returns,  that  thfe 
mortality  is  generally  lower  in  the  hill  stations  than 
it  is  on  the  plains  ? — I  looked  very  attentively  at  a 
good  many  of  those  returns,  and  it  appeared  to  me 
that  it  was  not  so.  I  know  that  the  32nd  regiment 
was  sent  to  Kussowlie  under  circumstances  when  it 
ought  never  to  have  been  sent  there  at  all ;  it  was 
weakened  by  fever  coming  from  Peshawur,  and  it  was 
sent  up  there,  and  the  men  died  like  rotten  sheep  of 
fever  and  dysentery.  They  have,  no  doubt,  in  the  hill 
stations  a  great  many  bowel  complaints,  and  they 
suffer  very  much  from  them. 

3266.  (Sir  R.  Martin.)  Especially  if  bowel  com- 
plaints have  prevailed  during  their  service  on  the 
plains,  they  would  be  aggravated  by  removal  to  the 
hills  rather  than  benefited  ? — I  dare  say  they  would.  • 
The  great  objection  that  I  saw  to  the  hills,  and  those 
which  I  knoAv  best  are  Mussoorie,  where  there  is 
no  table  land  at  all,  was  the  filth  of  the  stations  which 
lies  very  much  under  the  houses,  and  there  is  great 
difficulty  in  carrying  out  any  sanitary  arrangements 
with  the  natives  ;  there  are  nuisances  about  in  all 
directions. 

3267.  The  habit  of  the  natives  being  to  throw  the 
refuse  into  the  ravines  ? — Yes,  wdiereas  in  the  plain 
stations  in  the  cantonments  the  natives  go  out  to  a 
distance,  and  the  nuisance  is,  comparatively  speaking, 
very  small  indeed;  but  in  the  hills  there  is  evidently 
more  difficulty  in  that,  and  the  consequence  is  that 
when  a  flood  of  rain  comes  down  the  nuisance  is 
intolerable. 

3268.  (Dr.  Farr.)  That  may  account  partly  for 
the  mortality  experienced  in  the  hill  stations  ? — Yes, 
very  likely,  the  station  that  I  have  seen  where  the 
men  were  perfectly  healthy  was  on  a  table  land,  the 
station  at  Mahableshwur,  that  is  the  only  one  I  have 
seen. 

3269.  To  what  stations  do  you  particularly  refer  ; 
in  what  presidency  ? — I  speak  more  particularly  of 
the  Himalayan  stations. 

3270.  Not  the  high  stations  in  Madras,  or  in 
Bombay  ? — No,  but  you  cannot  keep  them  there 
during  the  rains,  at  Mahableshwur,  for  instance,  from 
the  great  amount  of  the  rain  fall. 

3271.  (Sir  R.  Martin.)  The  station  being  too 
forward  with  reference  to  the  south-west  monsoon  ? 
— Yes,  it  catches  it.  There  is  great  difficulty  in  the 
way  of  having  the  drills  in  all  the  present  stations 
on  the  Himalayas  from  the  want  of  level  ground. 

3272.  But   not  so   in  the  Neilgherry  hills  ? — I 
believe  not. 

3273.  (Dr.  Farr.)  With  regard  to  questions  affect- 
ing the  health  of  the  troops,  Avhether  at  a  station  or 
on  the  march,  supposing  the  medical  officer  to  make 
a  representation,  and  that  the  commanding  officer  did 
not  think  it  necessary  to  attend  to  that  representa- 
tion, what  power  of  appeal  is  there  ;  to  whom  would 
the  matter  be  referred  ? — The  medical  officer  would 
report  it  naturally  to  his  own  superintending  surgeon, 
who  is  in  nowise  connected  with  the  commanding 
officer  of  the  regiment. 

3274.  There  is  a  superintending  surgeon  of  the 
division  ? — Yes,  under  the  general  officer,  not  at  all 
under  the  supervision  of  the  brigadier  or  the  officer 
commanding  a  particular  regiment. 

3275.  In  the  event  of  any  commanding  officer 
neglecting  his  duty  in  regard  to  sanitary  matters 
what  remedy  or  what  poAver  of  appeal  has  the 
medical  man  ? — He  would  report  it  to  his  superin- 
tending surgeon  who  can  bring  it  to  the  notice  of 
the  general  of  division  immediately  ;  he  can  do  that 
without  any  further  reference  to  the  officer  command- 
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Greathed,  which  is  to  forward  the  complaint  through  the  com- 
C  B'  manding  officer  to  the  general  of  division,  hut  I 
i  MayTs61  should  think  that  the  other  was  the  simplest  and 
J  _  '    most  easy  course  for  him  to  adopt,  as  that  would 

brino-  him  less  in  collision  with  the  commanding 

officer. 

3276.  He  would  address  himself  to  the  superin- 
tending medical  officer,  and  he  again  would  represent 
the  matter  to  the  general  officer  commanding  the 
division  ? — Yes,  to  the  supreme  authority  in  the 
division. 

3277.  Who  would  then  interfere  on  his  own  re- 
sponsibility ? — Yes,  but  as  far  as  my  experience  has 
gone  the  suggestions  of  the  medical  officer  were 
attended  to  very  implicitly  where  it  was  possible  to 
do  it  ;  of  course  sometimes  in  the  service  it  is  not 
possible. 

3278.  (Dr.  Gibson.)  Is  it  the  ordinary  course  of 
proceeding  on  the  part  of  the  regimental  surgeon 
in  India  that  the  representation  he  makes  goes  to  the 
superintending  surgeon  ? — There  is  nothing  to  pre- 
vent the  medical  officer,  if  he  chooses,  from  bringing 
any  matter  essential  for  the  health  of  the  troops 
before  the  highest  authorities.  I  have  never  seen 
any  difficulty. 

3279.  Would  it  not  be  desirable  to  oblige  the  com- 
manding officer  to  submit  the  suggestions  of  the 
medical  officer  to  the  higher  authorities,  if  he  himself 
disapproved  of  them,  rather  than  leaving  it  to  the 
regimental  surgeon  to  make  that  appeal  ? — He  would 
be  obliged  of  course  to  do  so.  The  fact  is.  that  we 
are  talking  rather  hypothetically,  because  I  must  say 
from  my  experience  that  there  never  was  any  difficulty 
between  the  commanding  officer  and  the  surgeon 
which  was  not  very  promptly  set  to  rights;  I  have 
known  difficulties  to  occur  between  them,  but  I  have 
never  known  an  instance  in  which  they  have  not 
been  promptly  set  to  rights  when  they  have  come  to 
the  knowledge  of  the  higher  authorities.  I  have 
never  known  the  opinion  of  the  medical  officer  trifled 
with. 

3280.  (Sir  R.  Martin.)  The  usual  course  of  pro- 
ceeding is  that  the  appeal  of  the  regimental  surgeon 
shall  pass  through  the  commanding  officer  ? — Yes,  it 
might  be  a  very  difficult  thing  for  him  to  do,  but  he 
would  certainly  do  it  himself  in  case  of  need,  for  he 
is  bound  to  look  to  the  health  of  the  troops,  that  is 
his  first  duty. 

3281.  (Chairman.)  You  do  not  attach  much  im- 
portance to  the  power  of  appeal  from  the  commanding 
officer  because  you  believe  that  in  every  case  that 
has  come  within  your  own  knowledge  the  commanding 
officer  has  been  willing  to  attend  to  what  was  sug- 
gested by  the  medical  officer  ? — Yes,  certainly. 

3282.  Is  it  desirable  for  the  health  and  efficiency 
of  the  troops  that  they  should  be  removed  frequently 
from  one  station  to  another  ? — Wo,  I  do  not  think  so; 
I  do  not  see  any  advantage  in  it. 

3283.  For  what  length  of  time  would  you  keep 
troops  at  the  same  station  ? — There  are  many  things 
to  be  thought  of  about  that;  in  going  to  a  station 
very  heavy  expenses  fall  upon  the  officers  of  the  regi- 
ment. First  of  all  they  must  buy  a  messhouse,  and 
they  have  to  be  in  debt  very  often  for  the  money 
which  is  partly  lent  by  the  canteen  fund;  then  they 
have  to  get  up  cricket  and  other  things  for  the  amuse- 
ment of  the  men,  and  very  often  on  the  march  things 
are  thrown  away,  or  are  lost,  and  the  consequence  is 
that  there  is  a  heavy  expense  incurred  on  first  going 
to  a  station,  but  I  think  that  about  three  years  will 
clear  a  regiment  handsomely.  There  is  a  very  good 
allowance  made  by  the  Government  for  a  messhouse, 
and  there  is  what  they  get  from  the  canteen  fund, 
and  I  think  that  three  years  will  enable  a  regiment 
to  pass  through  its  service  without  being  hampered 
by  debt,  for  they  must  incur  debt. 

3284.  You  are  of  opinion  that  three  years  is  the 
minimum  period  for  which  troops  should  be  kept  at 
one  station  ? — I  think  so. 

3285.  Would  there  be  any  disadvantage  in  their 


remaining  much  longer  than  three  years,  say  seven, 
eight,  or  ten  years  ? — No,  because  the  health  of  the 
dragoons  is  extremely  good,  I  believe,  in  Madras,  where 
they  are  kept  for  an  unlimited  time  at  Bangalore. 

3286.  I  presume  that  the  principal  reason  for  the 
suggestion  that  the  troops  should  be  shifted  is  because 
some  stations  are  more  healthy  and  much  more  popu- 
lar than  others,  and  it  would  be  thought  unfair  that 
one  regiment  should  be  kept  entirely  at  a  station  that 
was  more  healthy  and  more  popular,  and  the  others 
at  stations  of  a  different  kind  ? — Yes,  I  believe  that 
that  is  the  main  reason. 

3287.  (Sir  Ranald  Martin.)  And  also  to  prevent 
the  men  from  domesticating  by  their  length  of  resi- 
dence in  one  place  ? — Yes,  but  in  the  Queen's  regi- 
ments that  hardly  ever  happened  ;  in  the  Company's 
local  regiments  it  happened  a  great  deal. 

3288.  ( Colonel  Durand.)  Is  not  a  further  reason 
this,  that  to  move  a  regiment  from  one  station  to 
another  after  it  has  been  for  three  or  four  years  at  a 
station  is  an  advantage  from  the  excitement  of  the 
change,  and  the  change  of  scene  to  the  men  ? — It  is 
a  great  advantage  in  a  military  point  of  view,  because 
a  march  is  always  a  campaign  in  India. 

3289.  Do  not  the  men  themselves  like  a  change  ? 
— I  have  never  observed  that  they  do  care  much 
about  it;  it  gives  them  a  little  something  to  talk  about, 
but  I  never  observed  that  they  cared  much  about  it. 

3290.  (Chairman.)  At  what  age  should  you  say 
that  a  soldier  ought  to  begin  his  service  in  India  ? — 
I  think  that  that  is  a  medical  question,  but  I  suppose 
that  every  man  would  think  that  he  would  be, better 
if  he  had  got  to  his  growth. 

3291.  So  that  he  should  not  go  before  he  was  20 
years  of  age  ? — No. 

3292.  (Sir  R.  Martini)  You  are  aware  that  in  the 
French  service  23  is  considered  to  be  the  earliest 
period  for  active  field  service  for  a  soldier  ? — Yes,  I 
know  it  is. 

3293.  You  would,  I  suppose,  approve  of  such  an 
age  ? — Certainly,  if  it  could  be  managed  ;  but  you 
must  enlist  in  that  case  later  ;  and  recruiting  is  so 
difficult  as  it  is,  that  if  you  were  to  make  the  recruit- 
ing age  much  greater,  you  would  find  more  difficulty 
in  obtaining  the  recruits  than  you  do  now. 

3294.  (  Chairman.)  It  is,  I  suppose,  an  easier  thing 
to  get  young  men  of  18  to  enlist  than  those  who  are 
of  the  age  of  25  ? — Yes  ;  a  boy  of  17  will  call  him- 
self 18. 

3295.  (Sir  R.  Martin.)  There  would  be  no  ob- 
jection to  that  age  if  the  youths  were  kept  in  a  tem- 
perate climate  until  they  had  arrived  at  the  age 
of  23  ? — But  you  cannot  do  that ;  you  cannot  afford 
to  keep  them  ;  you  have  not  men  enough. 

3296.  (Col.  Durand.)  Suppose  that  the  system  of 
recruiting  were  different ;  for  example,  now,  you 
recruit  for  a  regiment  ;  suppose  you  recruited  for  the 
infantry  generally,  and  that  you  could  then  send  out 
men  of  the  age  of  22  or  23,  how  do  you  think  that 
would  answer  ? — I  do  not  think  that  would  answer  at 
all  ;  I  think  that  with  boys,  and  the  peojde  who  do 
enlist,  there  is  a  certain  idea  of  having  a  choice 
which  is  very  paramount  Avith  them  indeed. 

3297.  You  think  that  it  Avould  not  answer  to  recruit 
for  the  infantry  generally,  instead  of  recruiting  for 
particular  regiments  ? — I  do  not  think  you  would  get 
the  men. 

3298.  (Chairman.)  The  men  take  a  fancy  for  a 
particular  regiment  ? — Yes,  they  have  a  certain  idea; 
for  instance,  of  the  44th  or  the  43rd  ;  they  probably 
know  nothing  about  it  ;  but  they  fancy  one  or  the 
other,  and  they  fancy  that  they  have  a  choice. 

3299.  Enlisting  as  they  do  for  10  years,  and  having 
the  choice  of  a  particular  regiment,  they  obtain,  at 
the  same  time,  a  certain  choice  as  to  the  climate  in 
which  they  shall  serve  ;  that  is  to  say,  if  they  enlist 
in  a  regiment  which  has  gone  to  one  station,  and  has 
been  there,  say,  for  six  years,  they  have  a  certain 
choice  ? — Yes,  if  they  think  about  it  ;  but  generally 
speaking,  they  enlist  from  necessity,  but  still  they 
like  a  choice. 
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3300.  (Dr.  Fan:)  Have  you  ever  observed  any 
difference  in  the  health  of  the  young  men  and  the 
older  men  in  India  ? — I  cannot  speak  to  that. 

3301.  Do  the  younger  men  not  seem  to  suffer  more 
than  the  older  men  ? — No.  We  had  very  bad  recruits 
sent  out  during  the  Crimean  war,  and  they  never  did 
any  good. 

3302.  But  taking  them  generally,  have  you  ob- 
served that  ? — No.  I  have  seen  recruits  quite  as 
healthy  as  the  old  soldiers. 

3303.  Is  it  not  some  advantage  to  have  boys  going 
to  India  early,  so  that  the  system  may  adapt  itself  to 
that  extraordinary  climate  ? — No,  I  cannot  think 
that.  I  think  that  boys  are  more  apt  to  indulge  in 
follies,  such  as  eating  green  fruit,  and  other  similar 
trifling  things,  which  filled  the  hospitals  as  much  as 
anything,  more  than  the  older  men  do  ;  but  there  is 
really  very  little  difference.  I  believe  that  the 
medical  officers  will  say  that  the  longer  a  soldier 
remains  in  India,  the  worse  he  gets,  and  I  believe 
there  can  be  no  doubt  of  it  ;  I  do  not  believe  in 
acclimatizing. 

3304.  {Chairman.)  For  how  many  years  should 
you  say  a  soldier  is  fit  for  continuous  service  in  India? 
— I  believe  that  a  soldier  is  found  to  serve  practically 
well  for  about  eight  years  in  India,  taking  him  all 
through  ;  but  I  speak  under  correction.  For  the  first 
five  or  six  years  a  soldier  is  a  very  good  man  indeed 
in  India,  but  after  that  he  begins  to  break  down,  and 
he  is  not  so  good  as  he  was. 

3305.  (Sir  R.  Martin.)  That  would  apply  specially 
to  matured  soldiers,  and  not  to  youths  ? — Yes  ;  the 
youths  might  improve,  but  I  do  not  think  they  do 
improve  in  India.  A  regiment  goes  down  altogether 
in  its  physique. 

3306.  Does  not  it  happen  with  respect  to  youths, 
that  although  the  mortality  amongst  them  may  not  be 
so  great  as  amongst  the  older  soldiers,  the  progress 
of  deterioration  among  them  is  more  rapid  than 
among  the  matured  soldiers  ?  —  I  cannot  give  an 
opinion  upon  that. 

3307.  (  Chairman.)  Do  you  think  that  it  is  prin- 
cipally the  inaction  which  belongs  to  the  life  of  a 
soldier  in  India  that  causes  the  deterioration  of  which 
you  speak  ? — I  do  certainly. 

3308.  And  to  some  extent  do  you  think  it  would 
be  improved  by  the  establishment  of  gymnasia,  and  by 
encouraging  the  men  to  take  more  active  exercise  ? — 
Yes  ;  particularly  the  gymnasia.  I  think  that  every- 
thing else  is  done  by  the  officers  of  a  regiment  that 
can  be  done  to  make  them  take  exercise,  and  give 
them  employment. 

3309.  With  regard  to  the  marriage  of  European 
soldiers  in  India,  in  your  opinion  is  it  practicable  to 
increase  the  permission  given  to  the  men  to  marry  ? 
— I  think  it  would  be,  and  that  it  would  be  a  very 
great  advantage  to  have  a  certain  increase,  that  is  to 
say,  25  per  cent.  The  number  now  permitted  to 
marry  is  12  per  cent.,  and  I  have  not  often  seen  this 
number  complete.  There  is  a  very  great  objection  to 
increasing  the  number  of  women,  when  you  come  "to 
think  of  forming  them  into  depots,  when  the  men  go 
on  service  ;  it  is  very  bad  now.  If  the  women  were 
properly  cared  for  when  they  were  left  behind,  and 
had  money  enough  given  to  them  to  provide  them- 
selves with  food,  a  great  deal  might  be  done  to 
remedy  the  present  evil.  It  is  very  bad  as  it  is. 
Married  men  as  a  rule  are  certainly  much  more  free 
from  crime  than  the  others. 

3310.  (Col.  Durand.)  And  more  healthy?  —  I 
cannot  say. 

3311.  (Dr.  Farr.)  The  married  officers  do  not 
experience  so  high  a  mortality  as  the  unmarried 
officers  in  India  ? — No. 

3312.  (Chairman.)  You  think  if  it  were  possible, 
in  a  pecuniary  point  of  view,  that  it  would  be  an 
advantage  to  give  greater  facilities  for  the  marriage 
of  soldiers,  but  that  it  would  be  of  no  avail  unless 
better  arrangements  were  made  ? — I  do,  but  not  unless 
better  arrangements  were  made  for  the  maintenance 
of  the  wives.  Then  another  question  arises  when  a 
regiment  goes  home  so  encumbered  with  Avomen,  how 


you  are  to  get  rid  of  the  women,  for  it  does  not     Col.  E.  H. 
appear  that  the  married  men  of  the  regiment  volunteer  Greathed, 
in  the  same  proportion  as  the  unmarried,  that  is  to  say,  ' 
not  in  so  lai'ge  a  proportion  as  the  unmarried  men.        4  j^ay  18G1 

3313.  That  is  to  say,  the  climate  does  not  suit  _____ 
their  wives  who  have  children  to  bring  up,  and  they 

prefer  coming  home  ? — Yes  ;  when  a  woman  is 
living  with  her  husband,  and  with  her  children  in  a 
hut,  she  is  much  more  comfortable  than  she  can  be  in 
England  ;  but  they  do  not  volunteer.  They  always 
say  that  they  are  better  off,  but  they  do  not  volunteer  ; 
they  say  so  when  they  come  home. 

3314.  (Col.  Durand.)  Does  not  that  partly  arise 
from  the  loss  of  their  children  ? — Yes,  I  dare  say  it 
does. 

3315.  (Dr.  Farr.)  Do  you  think  any  advantage 
attends  the  location  of  married  soldiers  in  detached 
dwellings  ? — The  very  greatest,  the  married  soldier 
will  forego  any  comfort  to  obtain  privacy  ;  in  the  mar- 
ried barracks  each  family  has  a  separate  division  and 
punkahs,  and  tatties  are  provided,  but  the  children 
cannot  be  kept  apart,  and  their  squabbles  bring  the 
mothers  into  the  field.  In  the  separate  huts  the  wo- 
men are  able  to  rear  fowls  and  turkeys,  and  thus  add 
to  their  earnings.  The  best  huts  are  at  Hyderabad  in 
Sinde,  in  the  barracks  built  under  the  orders  of  Sir 
Charles  Napier  ;  in  those  barracks  every  married 
soldier  has  a  separate  hut  with  cookroom,  Avash-house, 
and  privy  attached.  The  system  in  Bombay,  as  re- 
gards female  hospitals,  has  much  advantage  over  that 
prevailing  in  Bengal.  In  the  former  presidency  there 
is  a  separate  Avard  for  women  and  children,  Avith  a 
European  matron  and  assistant  ;  in  Bengal  no  Eu- 
ropean matron  is  alloAved  for,  and  it  is  essentially  ne- 
cessary  that  one  should  be  provided.  In  Bengal  also 
the  female  Avard  is  merely  a  part  of  the  men's  hos- 
pital divided  off,  but  in  the  same  building  ;  this  requires 
amendment- 
SSI  6.  You  heard  the  evidence  of  the  medical  offi- 
cers as  to  the  lock  hospitals  ? — Yes. 

3317.  What  is  your  opinion  upon  that  point  ? — I 
think  that  if  a  medical  officer  chose  to  propose  to  the 
commanding  officer  of  a  regiment  to  establish  those 
lock  hospitals  there  could  be  no  objection,  but  I  do 
not  think  that  a  commanding  officer  Avould  be  jus- 
tified in  asking  a  medical  officer  to  take  charge  of 
them,  unless  it  was  his  wish  to  do  so  ;  I  think  it  is 
the  feeling  very  much,  and  I  have  no  doubt  that  it 
would  be  a  great  advantage. 

3318.  It  was  I  think  Dr.  Maclean  avIio  said  that 
the  Inspector  General  of  Madras  went  round,  and 
submitted  a  proposition  to  the  Government  to  autho- 
rise the  establishment  of  lock  hospitals,  not  regi- 
mental lock  hospitals,  and  my  question  has  reference 
to  the  general  establishment  of  such  hospitals  ? — Yes. 

3319.  (Sir  R.  Martin.)  You  are  aware  that  they 
existed  in  Bengal  under  the  authority  of  the  Govern- 
ment some  years  ago  ? — Yes,  I  have  heard  so. 

3320.  And  that  they  were  afterwards  abolished  ? — 
Yes. 

3321.  Would  you  advocate  the  restoration  of  those 
institutions  ? — Yes.  In  one  station  in  Bombay  I 
know  particularly  the  amount  of  venereal  disease  Avas 
dreadful,  Belgaum  in  the  Deccan. 

3322.  ( Col.  Durand.)  You  would  corroborate  the 
evidence  of  Dr.  Maclean  as  to  the  extent  to  which 
the  health  of  the  men  is  consequently  deteriorated  ? 
— Yes,  but  I  think  it  is  a  very  moot  question.  It 
seemed  to  me  to  be  so  extremely  difficult  to  prevent 
a  certain  amount  of  tyranny  being  exercised  over 
those  unfortunate  women  by  the  native  peons. 

3323.  (Dr.  Gibson.)  It  aa^ouM  be  essential,  Avould 
it  not,  to  haA*e  police  regulations  ? — Yes. 

3324.  (Dr.  Farr.)  What  is  the  general  effect  of  a 
residence  in  India  upon  a  European  regiment  ? — 
I  have  stated  that  I  think  they  deteriorate  by  a  pro- 
tracted residence. 

3325.  They  experience  a  high  rate  of  mortality,  do 
they  not  ? — I  do  not  think  that  the  mortality  in  my 
regiment  Avas  increased  much  ;  but  itAvas  the  deterio- 
ration in  physique,  and  also  in  the — I  Avfll  not  say 
exactly  the  morality,  because  the  men  behaved  so 
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Col.  E.  H.  well,  but  in  the  energy  of  the  men  ;  that  the  non- 
Greathed,     commissioned  officers  made  in  India  were  not  so 

 ^        good  as  those  who  werema.de  at  home;  the  behaviour 

4  jy;ay  18G1_    of  the  men  is  quite  as  good,  but  the  non-commissioned 

 officers  deteriorate  ;   it  appears   as  if  the  climate 

affects  their  smartness  and  energy. 

3326.  And  that  injures  the  efficiency  of  the  regi- 
ment ? — Yes. 

3327.  Under  the  new  regulations,  I  suppose  the 
whole  of  the  British  Army  will  pass  through  India 
periodically  ? — Yes,  but  I  do  not  think  that  discipline 
need  be  deteriorated  in  India  in  the  smallest  degree, 
and  I  think  that,  with  a  pi'oper  system  in  a  regiment, 
a  regiment  might  come  home  exactly  as  it  went  out. 
I  spoke  of  the  physique.  I  may  mention  my  own  regi- 
ment, which  was  one  in  which  discipline  was  very 
strictly  kept  up,  and  it  came  home  in  very  good 
order  ;  the  60th  regiment  came  home  in  excellent 
order  ;  the  10th  is  another  ;  the  22nd  is  another  ;  and 
the  84th  is  another. 

3328.  The  service  they  have  seen  in  India,  I 
supjjose,  will  be  always  useful  to  them  as  soldiers  ? — ■ 
Certainly  ;  but  it  is  a  climate  which  does  deteriorate 
the  men  ;  it  makes  them  less  energetic,  and  they 
require  increased  activity  on  the  part  of  the  officers. 

3329.  If  the  whole  of  the  British  army  passes 
through  India,  and  remains  there  for  a  considerable 
time,  in  unfavourable  conditions,  it  might  have  an 
injurious  effect  upon  its  efficiency  ? — If  you  send  a 
regiment  to  India,  and  tell  it  that  it  is  only  to  stay 
there  for  10  or  11  years,  I  do  not  see  why  it  should 
deteriorate  more  than  if  it  went  to  Ceylon,  or  to 
Jamaica. 

3330.  The  mortality  in  the  first  place  would  be 
enhanced.  The  mortality  now  in  India  is  from  six  to 
seven  per  cent.,  so  that  in  the  course  of  eight  years, 
there  would  be  a  large  loss  in  a  regiment ;  for  of 
80,000  men,  about  8,000  are  constantly  sick,  and  they 
experience  twice  as  many  attacks  of  sickness  in 
India  as  in  England  ? — Yes. 

3331.  Under  all  these  circumstances,  the  health  of 
the  soldier  must  be  seriously  affected  ? — Yes. 

3332.  The  loss  by  the  mortality  among  the  soldiers 
is  enormous. — To  what  do  you  chiefly  ascribe  that,  and 
the  deterioration  of  the  British  Army  in  India  ? — I 
cannot  attribute  it  to  anything  but  climate.  I  have 
never  been  able  to  see  why,  when  discipline  was 
equally  kept  up,  and  when  great  attention  was  paid  by 
the  medical  officers,  the  most  active  and  intelligent 
care  afforded  to  the  men,  and  great  liberality  on  the 
part  of  the  Government,  in  all  hospital  management 
and  comforts,  it  should  be  attributable  to  anything 
else  ;  but  there  is  one  thing  with  regard  to  going  into 
hospital ;  you  are  aware  that  the  hospital  stoppages 
in  England  are  very  high,  while  in  India  they  are 
very  low,  so  that  a  man  may  go  in  for  a  finger  ache  in 
India,  but  he  would  not  do  it  in  England. 

3333.  You  ascribe  it  chiefly  to  the  climate  of 
India,  and  to  the  peculiar  circumstances  in  which  the 
army  is  placed  there  ? — Yes  ;  the  mortality. 

3334.  And  the  sickness  ? — That  may  be  influenced 
greatly  by  the  low  stoppages  ;  a  man  gains  money  in 
India,  but  he  loses  it  in  England. 

3335.  We  see  by  the  returns,  that  the  sickness  is 
of  such  a  character  that  it  terminates  often  fatally,  so 
that  it  is  evidently  more  severe  in  its  nature  than  iu 
England  ? — Yes ;  the  climate  in  India  is  various,  and 
the  mortality  at  the  different  stations  is  not  the  same, 
so  that  if  you  had  the  power  of  selecting  a  climate, 
you  would  naturally  choose  those  parts  of  India 
where  the  sickness  and  mortality  were  the  least  ? — 
Certainly. 

3336.  Can  any  improvement  be  made  in  that 
respect  in  the  position  of  the  army  in  India  ? — It  is 
very  difficult  to  say  ;  take  Goojerat,  for  instance,  or 
Deesa,  which  is  an  excessively  hot  station,  where  the 
thermometer  was  occasionally  114°  at  night,  and  yet 
there  is  very  little  mortality  ;  then  go  to  Ahmedabad, 
which  appears  to  be  exactly  the  same  sort  of  climate, 
and  yet  there  the  men  are  sickly. 

The  witues; 


3337.  So  that  it  is  not  mere  high  temperature  which 
affects  the  health  ? — Certainly  not.  It  appears  to 
have  nothing  to  do  with  it.  At  Hyderabad,  in 
Sinde,  which  is  excessively  hot,  where  the  thermo- 
meter stood  in  my  room  at  98°  for  eight  months, 
during  1850,  from  January  to  November,  we  did  not 
lose  a  single  man  out  of  about  500  men. 

3338.  Then  it  would  seem  to  depend  upon  other 
circumstances,  which  probably  might  be  discovered 
by  experience.  You  found  at  Deesa  that  the  mor- 
tality was  low  ? — Yes. 

3339.  It  is  an  object  to  ascertain  at  what  stations 
the  troops  are  healthy  in  order  to  place  them  there, 
rather  than  in  other  stations  where  they  are  sickly  ? 
—Yes. 

3340.  The  mortality  at  Jullundur  which  you  men- 
tioned I  see  is  between  three  and  four  per  cent.  ? — 
Yes  ;  and  I  believe  scarcely  as  much  as  that. 

3341.  It  appears  to  be  between  three  and  four  per 
cent.  At  Dinapore,  lower  down  the  river  the  mor- 
tality is  about  six,  and  generally  near  the  Ganges  the 
mortality  is  from  six  to  seven  per  cent.  ? — Yes,  the 
valley  of  the  Ganges  I  fancy  is  all  unhealthy. 

3342.  From  what  you  have  observed  do  you  think 
that  the  hill  stations,  particularly  those  on  which 
troops  can  be  exercised,  are  more  healthy  than  those 
in  the  valley  of  the  Ganges  ? — Yes  ;  but  the  only  hill 
stations  I  have  seen  where  troops  could  be  exercised 
were  the  hills  of  Mahableshwur  on  the  Western 
Ghauts  in  Bombay  ;  they  were  very  healthy  indeed. 

3343.  Can  you  suggest  any  better  stations  for 
troops  in  the  Bengal  Presidency  than  those  which 
they  now  occupy  ? — No  ;  I  do  not  know  any  at  pre- 
sent. 

3344.  Do  you  agree  with  Sir  John  Lawrence  that 
it  is  important  to  keep  bodies  of  troops  at  the  main 
strategical  points  ? — Yes  ;  I  consider  that  that  is  the 
first  thing  to  do. 

3345.  A  moderate  proportion  of  60,000  men  in 
India  would  be  sufficient  to  occupy  those  essential 
points  ? — When  you  have  60,000  men  all  over  India 
you  have  not  got  a  great  many  ;  you  have  not  nearly 
the  proportion  that  the  French  would  have  there. 

3346.  Not  so  many  as  they  have  in  Algeria  ? — 
Nothing  like  it. 

3347.  Would  the  danger  appear  to  arise  from  the 
employment  of  native  troops  ? — Yes,  certainly  ;  you 
always  have  to  watch  them. 

3348.  As  we  have  the  power  of  distributing  them 
as  well  as  our  own  troops  we  should  have  some  con- 
trol over  the  possible  effect  of  placing  our  own  troops 
in  the  hill  stations  which  might  be  healthy,  and  yet 
at  some  distance  from  the  strategical  points,  should 
we  not  ? — The  placing  of  troops  in  India  must  be  a 
matter  for  the  Commander-in-chief,  with  the  military 
authorities  to  decide. 

3349.  In  ascribing  the  excessive  mortality  to  the 
climate,  do  you  think  it  is  not  in  a  great  degree  re- 
ferable to  the  temperature,  but  to  other  circumstances 
more  or  less  under  control  ? — I  think  it  is  less  due 
to'  temperature  than  anything,  speaking  from  my  own 
experience  and  of  my  own  regiment. 

3350.  The  mortality  might  be  reduced  if  we  had 
the  power  of  selecting  healthy  sites  ? — If  you  could 
do  so  in  a  political  and  military  point  of  view  with 
equal  advantage  it  would  be  a  great  thing  to 
have  the  men  in  the  hills  ;  everybody  knows  that  it 
is  much  pleasanter  than  in  the  plains,  where  they 
are  in  a  miserable  state  of  exhaustion  from  the  heat  ; 
but  then  how  are  you  to  move  the  troops  from  the 
lower  ranges  of  the  Himalayan  Hills,  and  bring  them 
down  quickly  into  the  plains  without  a  system  of 
railroads.  If  railroads  were  run  up  to  the  foot  of  the 
hills,  and  the  roads  made  very  good,  which  might  be 
very  easily  done,  you  might  then  bring  the  men 
down  ;  but  I  think  you  ought  not  to  neglect  the 
plains. 

3351.  (Col.  Durand.)  Iu  fact  the  primary  con- 
siderations are  of  a  political  and  strategical  nature  ? 
— They  are. 

withdrew. 
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3352.  {Chairman.')  I  believe  you  once  commanded 
on  the  Australian  station  ? — Yes,  I  did. 

3353.  How  long  ago  was  it  ? — I  was  naval  com- 
mander-in-chief from  1854  to  1856  ;  but  I  was 
governor  of  Western  Australia  from  1829  to  1839. 

3354.  A  suggestion  has  often  been  made  that 
Western  Australia  would  be  a  country  available  as 
a  sanitarium  for  invalided  European  soldiers  from 
Iudia  ;  have  you  at  all  considered  that  subject  ? — 
Tes  ;  latterly  1  have  considered  it  with  some  degree 
of  interest.  I  believe  that  it  has  advantages  over 
almost  every  other  place  for  that  purpose  in  point 
of  position,  and  I  think  in  point  of  climate. 

3355.  First  of  all,  let  us  consider  the  question  of 
its  accessibility.  What  distance  would  it  be  from 
Calcutta  by  steam  at  the  present  rate  of  communi- 
cation ? — In  point  of  time,  I  think  that  auxiliary 
screw  steamers  would  make  the  passage  with  great 
certainty  in  14,  15,  or  16  days. 

3356.  From  Calcutta  ? — Yes. 

3357.  And  from  Madras  in  a  shorter  time,  I  pre- 
sume ? — Yes. 

3358.  From  Bombay  in  about  the  same  time,  I 
suppose,  as  from  Calcutta  ? — Yes,  much  about  the 
same  time.  I  do  not  speak  with  absolute  certainty 
as  to  the  time,  but  I  think  it  Avould  be  about  the 
time  stated. 

3359.  In  a  sailing  vessel,  I  suppose,  it  would  take 
a  little  above  20  days  on  the  average  ? — It  would 
take  much  longer  in  a  sailing  vessel,  and  be  some- 
what uncertain  with  respect  to  the  winds. 

3360.  If  any  sanitarium  Avas  established  in  Western 
Australia,  at  what  part  of  the  colony  would  you  pro- 
pose it  should  be  established  ? — The  finest  climate  is 
on  the  south  coast,  at  King  George's  Sound.  The 
southerly  winds  blow  during  the  summer,  and  mode- 
rate the  heat  of  the  natural  climate  ;  but  the  most 
accessible  position  would  be  on  the  western  shore  at 
Swan  River. 

3361.  Then  in  your  judgment  Swan  River  would 
be  the  ,  most  convenient  station  in  point  of  access  ; 
but  a  station  further  south  would  be  better  in  point  of 
climate  when  it  was  once  reached  ? — Yes,  I  think  so. 

3362.  There  would  be  about  500  miles  of  difference 
of  distance  between  the  one  and  the  other  ? — Yes, 
about  that  distance. 

3363.  There  are  great  heats,  are  there  not,  in  the 
summer  ? — There  are  occasionally  very  great  heats. 
When  the  usual  sea  breezes  fail  to  come  in,  the  heat 
is  very  great  in  summer,  but  never  so  great  as  to 
injure  health.  The  summer  climate  is  generally  dry, 
which  prevents  the  great  heat  affecting  the  health  so 
much  as  it  does  in  a  moist  climate. 

3364.  It  has  been  stated  in  evidence  that  at  Swan 
River  the  thermometer  occasionally  rises  above  100° 
in  the  shade  ? — Yes. 

3365.  You  do  not  think  that  that  great  heat  pre- 
vailing for  a  time  would  be  a  drawback  upon  the 
sanitary  advantages  of  the  station  ? — The  heat  on 
those  occasions  to  which  I  allude  is  extremely  dis- 
agreeable ;  but  there  is  no  reason  to  believe  that  it 
affects  the  health,  for  the  people  labour  in  the  fields 
exposed  to  that  heat  without  sustaining  any  injury. 

3366.  (Sir  R.  Martin.)  There  being  no  malaria 
elicited  from  the  soil  by  the  heats  ?  — No,  the 
season  of  the  greatest  heat  is  the  season  of  the  greatest 
drought. 

3367.  As  a  general  rule  there  is  not  much  incon- 
venience felt  from  the  drought  in  Western  Australia. 
I  believe  less  so  than  in  any  other  part  of  Australia  ? 
— Yes,  less  so,  I  think.  I  have  had  very  little  experi- 
ence in  the  other  colonies,  but  a  considerable  quantity 
of  rain  falls  upon  the  western  coast  of  New  Holland, 
and  I  believe  it  to  be  a  more  moist  climate  than  any 
other  of  the  Australian  colonies. 

3368.  ( Chairman.)  It  has  been  stated  that  at  no 
great  distance  from  Perth  there  is  a  range  of  moun- 
tains rising  from  1,500,  to  2,000  feet  in  height ;  are 
you  acquainted  with  those  hills  ?  Yes. 
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3369.  Are  they  at  all  frequented  by  the  resident's   
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pastoral  pursuits,  and  they  prefer  the  plains  beyond 
those  hills  to  the  hills  themselves  ;  but  there  are 
some  few  settlements. 

3370.  They  would  be  available,  I  ftresume,  for  the 
purpose  of  a  sanitarium  ? — They  would  be  rather  re- 
mote from  the  port,  for  the  distance  is  about  15  miles 
from  the  landing  place. 

3371.  I  presume  they  are  not  approachable  at 
present  by  any  roads  ? — Yes,  there  are  roads  that 
cross  that  range  of  hills  to  the  interior. 

3372.  Then  they  run  north  and  south  ? — Yes,  they 
run  parallel  to  the  coast. 

3373.  Have  you  considered  at  all  what  the  cost 
would  be  of  building ;  would  it  not  be  much  higher 
than  in  most  other  parts  of  the  world  ? — I  am  hardly 
competent  to  give  an  answer  to  that  question. 

3374.  Is  not  labour  of  all  kinds  very  costly  in 
Western  Australia  ? — There  would  be  available,  and 
at  the  command  of  the  government,  the  labour  of  the 
convicts. 

3375.  We  have  generally  heard  that  convict  labour, 
when  the  results  Avhich  it  accomplishes  are  con- 
sidered, is  most  costly  there  ? — I  believe  it  is,  but  their 
support  must  be  provided  for  under  any  circumstances. 

3376.  Is  it  not  a  fact  that  the  colonists  complain 
that  they  have  been  disappointed  in  their  expectations 
as  to  obtaining  cheap  labour;  they  imagine  that  con- 
vict emigration  Avould  have  created  cheap  labour,  and 
that  has  not  been  the  case  ? — I  understand  that  to  be 
the  case. 

3377.  Therefore  the  cost  either  of  making  roads 
or  of  building  barracks  in  Western  Australia  would 
be  more  heavy  than  on  the  hills  in  India  would  it 
not  ? — The  voyage  is  short,  and  there  Avould  be  no 
difficulty  in  taking  artizans  from  India  to  construct 
any  buildings  that  might  be  required  to  any  extent. 

3378.  Do  you  mean  native  labour  ? — I  mean  coolie 
labour. 

3379.  There  is  a  good  supply,  is  there  not,  of  tim- 
ber and  also  of  stone  in  the  colony  ? — There  are 
abundant  suj^plies  of  both. 

3380.  Is  the  access  to  SAvan  river  good  ? — The 
port  as  used  by  merchant  ships  is  not  inconvenient ; 
I  cannot  say  that  it  is  a  very  good  port,  but  no  great 
inconvenience  is  experienced. 

3381.  (Sir  E.  Martin.)  For  steamers  the  inconve- 
nience, I  suppose,  would  be  less  ? — For  steamers,  the 
inconvenience  would  be  less. 

3382.  (Chairman.)  I  presume  that  as  regards  the 
supply  of  food  and  vegetables  there  Avould  be  no  dif- 
ficulty whatever  ? — I  consider  that  there  Avould  lie 
none.  There  is  a  considerable  amount  of  stock, 
cattle  and  sheep  in  the  colony,  and  the  means  of  pro- 
ducing more  to  meet  any  demand  that  might  arise. 
I  believe  that  provisions  are  not  more  costly  there 
than  they  are  in  other  colonies. 

3383.  (Sir  R-  Martin.)  The  capabilities  of  the 
colony  for  raising  fruits  and  vegetables  are,  I  believe, 
unlimited  and  excellent  ? — They  are  practically  so. 

3384.  (Chairman.)  Do  you  know  what  the  force  is 
at  present,  or  what  the  force  was  in  your  time,  that 
was  maintained  in  Western  Australia  ? — During  the 
period  I  held  the  Government  there  were  two  com- 
panies of  one  of  the  regiments  stationed  in  the  eastern 
colonies  ;  but  I  believe  the  number  has  been  increased 
since  the  formation  of  a  penal  settlement  there.  I 
am  not  aware  of  the  present  number. 

3385.  Do  you  think  that  it  AAyould  be  possible  to 
substitute  for  that  garrison  a  garrison  of  inAralids  from 
India,  sent  thither  to  recover  their  health  ? — I  should 
think  that  if  there  Avere  a  sanitarium  established  there, 
there  Avould  always  be  a  considerable  number  of  con- 
valescents waiting  for  a  passage  back  to  India,  Avho 
Avould  be  aA'ailable  for  that  purpose. 

3386.  Even  if  they  did  not  wholly  replace.  Avould 
they  in  part  replace  the  present  garrison  ? — Yes. 
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3387.  Supposing  invalided  soldiers  to  be  sent  either 
from  Calcutta  or  from  Bombay  or  Madras  during  the 
cold  season,  in  January  or  February,  what  kind  of 
climate  would  they  find  on  arriving  at  Swan  River  ? 

 January  and  February  are  the  hottest  months  of 

the  year,  but  the  climate  becomes  extremely  agree- 
able after  that  period. 

3388.  Might  it  not  be  so  arranged  that  they  should 
pass  the  cold  season  in  India,  and  if  they  left  India 
in  February  would  they  not  arrive  in  time  to  find  a 
mild  and  moderate  climate  at  Swan  River  ? — Yes. 

3389.  The  climate  of  Western  Australia  is  gene- 
rally considered  very  healthy,  is  it  not  ? — Very  much 
so.  The  early  settlers  were  exposed  to  great  hard- 
ships and  privations,  but  it  was  considered  that 
there  were  very  few  cases  of  serious  sickness  amongst 
them.  I  believe  it  to  be  one  of  the  most  healthy 
climates  in  the  world. 

3390.  It  has  been  suggested  by  a  witness  examined 
before  this  Commission  that  in  the  event  of  transpor- 
tation to  Western  Australia  being  discontinued  the 
convict  establishment  at  Freemantle  might,  without 
much  expense,  be  converted  and  enlarged  into  a 
sanitarium  ;  do  you  know  that  establishment  ? — It  has 
been  erected  since  I  left  the  colony. 

3391.  Have  you  considered  what  would  be  the 
cost  per  man  of  removing  soldiers  from  India  to 
Western  Australia  ? — The  conveyance  of  emigrants 
from  England  to  Australia  costs  about  151.  per  head. 
The  voyage  is  so  much  less  from  India  to  Australia, 
that  you  may  consider  two-thirds  of  that  cost  would 
be  sufficient. 

3392.  Do  not  the  vessels  that  carry  emigrants  carry 
cargo  also,  and  does  not  the  profit  on  the  cargo 
diminish  the  cost? — They  are  not  able  to  carry  much 
cargo,  because  there  is  so  large  a  provision  of  water 
to  be  taken  when  they  carry  a  considerable  number 
of  emigrants. 

3393.  If  they  do  not  take  out  any  cargo,  they 
bring  cargo  home,  do  they  not  ? — They  generally  go 
on  to  India  from  Western  Australia ;  some  come 
home  with  cargoes  of  copper  ore  and  wool,  but  not  a 
great  number  ;  the  greater  number  that  have  touched 
there  have  gone  on  to  India. 

3394.  If  a  steamer  were  sent  with  a  ship  load  of 
invalids  from  an  Indian  port  to  Swan  River,  she 
would  not  be  able  to  take  back  any  cargo  ;  she  pro- 
bably Avould  not  be  able  to  take  back  any  passengers 
to  India,  would  she  ? — No  ;  but  if  I  may  take  the 
liberty  of  suggesting,  I  would  say,  that  if  an  esta- 
blishment were  fixed  in  Western  Australia,  the 
vessels  to  convey  the  invalids  from  India  to  Swan 
River,  and  reconvey  convalescents  back  to  India, 
should  be  specially  devoted  to  that  purpose  ;  the 
expense  would  be  much  less  for  such  vessels  than  if 
you  took  the  chance  of  sending  them  back  by  any 
casual  opportunities  that  might  offer. 

3395.  But  the  season  which  would  be  suitable  for 
removing  men  from  India  to  Western  Australia 
would  not  be  so  difficult  as  for  taking  men  back  from 
Western  Australia  to  India,  and,  therefore,  the 
return  voyage  would  be  entirely  without  profit  ? — I 
have  contemplated  the  establishment  of  vessels 
specially  for  the  purpose,  sailing  on  certain  days  in 
each  month  from  the  two  points,  one  from  Point  de 
Galle,  bringing  down  the  invalids,  and  leaving,  for 
instance,  on  the  1st  of  each  month,  and  the  other 
leaving  Western  Australia  with  convalescents,  and 
returning  to  India  at  the  same  period.  I  believe  that 
two  vessels  could  accomplish  the  transport  of  the  in- 
valids in  one  direction,  and  the  convalescents  in  the 
other,  with  greater  certainty,  and  at  a  much  less 
expense  if  specially  employed  in  that  service. 

3396.  What  would  you  do  with  the  vessels  which, 
in  the  winter  season,  had  taken  away  invalids  from 
India  to  Swan  River — ^at  that  time  of  the  year  you 
would  not  take  back  men,  although  recovered,  to 
India  ;  you  would  rather  wait  until  the  hot  season 
in  India  was  passed  ;  therefore  would  not  the  vessels 
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employed  to  take  the  men  from  India  in  the  winter 
season  go  back  empty,  and  not  turn  the  voyage  both 
ways  to  account  ? — I  think  that  that  would"  apply 
only  to  a  very  small  portion  of  the  year  ;  the  climate 
of  Australia  would  admit  of  their  being  brought  there 
without  much  inconvenience  at  any  season.  Of  course 
the  temperature  would  be  higher  during  the  summer, 
and  so  far  inconvenient,  but  there  is  no  serious  objec- 
tion to  their  being  landed  in  Western  Australia,  as  to 
health,  at  any  period  of  the  year.  I  think,  perhaps, 
that  I  may  have  given  too  favourable  an  estimate  of  the 
time  that  might  be  occupied  in  the  voyage  ;  it  would 
depend  so  much  upon  the  sort  of  vessels  employed. 

3397.  (Sir  R.  Martin.)  You  referred,  I  presume, 
to  steamers  ? — Yes;  the  distance  is  about  4,000  miles 
to  Calcutta,  and  a  little  under  3,000  miles  to  Point  de 
Galle, 

3398.  (Chairman.)  Is  there  any  other  remark  that 
you  wish  to  make  on  this  subject  ?— No. 

3399.  (Dr.  Gibson.)  You  are  of  opinion  that  sick 
men  from  India  would  recover  their  health  in  all 
seasons  in  Western  Australia  ? — Yes. 

3340.  Even  in  the  heat  of  the  summer  ? — Yes  ;  the 
heat  is  never  injurious  to  health,  for  the  reason  that  I 
gave. 

3341.  Is  King  George's  Sound  very  much  cooler 
than  Freemantle  ? — Yes,  King  George's  Sound  is  a 
climate  of  wonderful  equability.  During  the  summer 
the  southern  winds,  which  blow  from  a  cold  region, 
blow  upon  the  coast,  and  they  reduce  the  natural 
temperature  of  the  latitude. 

3342.  (Sir  R.  Martin.)  So  that  your  preference 
would  decidedly  be  in  favour  of  that  special  locality 
over  any  other  ? — With  regard  to  climate  certainly, 
but  not  with  regard  to  the  voyage. 

3403.  Not  with  regard  to  accessibility  and  conve- 
nience ? — No. 

3404.  But  the  difference  in  the  amount  of  discom- 
fort would  not  be  greater  than  a  few  days  between 
Swan  River  and  King  George's  Sound? — Cape 
Leuwin,  which  is  the  south-western  promontory,  is  like 
the  Cape  of  Good  Hope,  subject  to  violent  gales  ; 
and  the  voyage  would  not  only  be  increased,  but  the 
boisterous  nature  of  it  would  be  increased  also  by 
going  round  Cape  Leuwin. 

3405.  (Dr.  Gibson.)  Have  not  the  Oriental  Com- 
pany a  coaling  depot  for  their  steamers  at  King 
George's  Sound,  and  do  not  the  steamers  touch  there 
regularly  ? — Yes. 

3406.  Are  they  obliged  to  round  the  Cape  ? — Yes, 
but  they  are  very  large  stout  vessels,  and  they  do  not 
feel  much  inconvenience  from  it. 

3407.  In  vessels  of  a  sufficient  size  the  invalids  on 
board  would  not  sustain  any  inconvenience  ? — I  think 
not. 

3408.  (Sir  R.  Martin.)  What  difference  in  number 
of  days  would  there  be  in  the  voyage  to  King  George's 
Sound,  as  compared  with  the  voyage  to  Swan  River  ? 
— I  should  think  three  daj-s. 

3409.  (Dr.  Sutherland.)  Will  you  be  kind  enough  to 
state  whether  there  are  sufficient  facilities  for  landing 
sick  or  convalescents  at  all  times  of  the  wind  and 
tide  without  constructing  expensive  works  ? — There 
are  jetties  near  the  anchorage  where  they  could  be 
landed;  what  particular  kind  of  accommodation  would 
be  required  I  am  hardly  aware,  but  I  do  not  think 
that  there  would  be  any  insurmountable  difficulty  in 
that  respect. 

3410.  Do  you  consider  that  the  present  means  of 
landing  are  sufficient  ? — I  am  hardly  able  to  give  a 
decided  answer  to  that  question  in  consequence  of 
having  been  absent  from  the  colony  for  some  years, 
they  do  land  cargoes  and  passengers  now  on  the 
jetties  which  exist.  At  King  George's  Sound  I  believe 
there  is  every  accommodation. 

3411.  Tins  soundings  and  anchorage  being  good  at 
King  George's  Sound  ? — Yes. 

3412.  (Dr.  Gibson.)  It  is  a  remarkably  fine  har- 
bour, is  it  not  ? — An  excellent  harbour. 

withdrew. 
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3414. 
troops  ?- 
3415. 


3413.  (Chairman.)  You  have  served,  I  believe, 
nearly  30  years  in  India  ? — Twenty-nine  years  and 
a  half. 

Have  you  served  chiefly  with  European 
-Almost  entirely. 

In  the  Bombay  Presidency  ? — Yes.  My  first 
service  was  three  months  of  1818  with  the  European 
troops  in  the  garrison  of  Tanna ;  then  four  years 
with  the  European  horse  artillery  and  H.M.'s  17th 
regiment  of  dragoons  ;  then  surgeon  of  the  Fort 
artillery  at  Matoongha,  in  Bombay  ;  then  on  the  staff 
at  Sattara  and  Mahableshwur  ;  then  five  years  sur- 
geon of  the  European  General  Hospital  at  Bombay ; 
then  superintending  surgeon  of  the  Belgaum  and 
Presidency  divisions,  and  lastly  in  the  Medical  Board. 

3416.  Will  you  state  at  what  stations  you  have 
served  ? — Chiefly  at  Bombay  ;  but  while  superin- 
tending surgeon  at  Belgaum  I  was  over  a  large 
division  of  the  Madras  army,  10,000  men ;  I  served 
at  Ahmedebad,  and  Kayra,  in  Goozerat,  Bombay, 
and  Tanna,  Poona  and  Sattara  ;  at  Mahableshwur, 
Belgaum,  and  Ivalladghi. 

3417.  Is  there  only  one  of  those  stations,  which 
you  have  mentioned,  that  you  consider  peculiarly  un- 
favourable to  health  from  climate,  local  position,  want 
of  drainage,  or  other  causes  ? — I  consider  that  both 
Colaba  and  Kayra  were  particularly  inimical  to  the 
health  of  Europeans ;  I  can  describe  to  the  Com- 
missioners all  the  stations,  with  the  temperature,  and 
all  the  variations,  the  rainfalls  and  the  mortality. 

3418.  Will  you  be  good  enough  to  describe  the 
two  which  you  have  mentioned  ;  first  Colaba,  and 
then  Bombay  ? — Bombay  and  Colaba  from  their  low 
insular  position,  near  the  level  of  the  sea,  possess  a 
warm  moist  atmosphere  for  eight  months  in  the  year, 
namely,  from  the  middle  of  March  to  the  middle  of 
November.  During  the  rainy  portion  of  this  period, 
from  the  middle  of  June  to  the  middle  of  September, 
when  there  is  an  average  rainfall  of  75  inches,  the 
climate  is  oppressively  warm  and  damp.  The  dry 
and  temperate  period  of  the  climate  here,  viz.,  from 
the  latter  part  of  November  to  the  middle  of  March, 
is  the  most  healthy  for  Europeans,  with  the  exception 
of  occasional  outbreaks  of  epidemic  cholera,  which 
have  prevailed  at  this  season  ;  occasional  rainfalls 
happen  in  November,  and  during  the  cold  months ; 
the  daily  variation  of  the  temperature  is  sometimes 
great  ;  but  the  thermometer  seldom  rises  higher  than 
88°  or  falls  below  76°.  During  the  dry  season  the 
prevailing  and  chief  wind  is  the  sea  breeze  during 
the  day  ;  this  alternating  during  the  night,  and  till 
an  early  period  of  the  morning,  with  a  weak  and 
generally  temperate  land  breeze.  During  the  rainy 
season  the  south-west  wind  is  the  prevailing  one,  at 
which  period  Daniel's  hygrometer  usually  indicates 
that  the  atmosphere  is  nearly  saturated  with  mois- 
ture. In  May,  and  the  early  part  of  June,  when 
there  are  occasional  rainfalls  with  electrical  dis- 
charges, diarrhoea  prevails,  and  cholera  is  both 
frequent  and  fatal.  True  dysentery  and  gastro- 
enteric cases  of  disease,  with  bronchitis,  prevail  in 
June  and  July.  In  August  severe  forms  of  rheuma- 
tism and  gastro-hepatic  disease,  and  of  true  hepatic 
inflammation,  ending  in  abscess,  are  frequent.  From 
September  to  the  middle  of  November  remittents  and 
intermittents  are  the  prevailing  diseases.  In  a  statis- 
tical Table  which  I  drew  up  of  the  comparative  mor- 
tality of  European  troops  in  the  Bombay  Presidency, 
from  1817  to  1857, 1  found  that  the  ratio  of  mortality 


at  Bombay  was  55-5  per  thousand;  Mr.  Hunter, 
Surgeon,  of  the  2nd  Queen's  Royal  Regiment,  from 
1831  to  1833,  found  it  in  that  regiment  to  be  40*5, 
this  I  think  is  rather  a  low  ratio.  Poona  and  Kirkee, 
the  one  appropriated  as  a  station  for  the  European 
infantry,  the  other  for  the  cavalry,  though  distant 
from  each  other  somewhat  more  than  two  miles,  may 
be  described  together  as  nearly  at  the  same  upland 
elevation,  and  in  possession  of  an  almost  similar 
climate  ;  both  of  them  lie  E.S.E.  from  Bombay,  and 
are  divided  from  each  other  by  a  junction  of  two 
rivers,  the  Moota  and  Moula,  which  unite  their 
streams  on  the  north-east  a  little  way  below  the 
city  of  Poona.  They  stand  at  an  elevation  of  between 
1,800  and  1,900  feet  above  the  level  of  the  sea,  and 
60  miles  inland,  the  barracks  of  either  cantonment 
being  built  on  a  bluish  grey  broken  down  basalt, 
which  is  overlaid  by  a  thin  sterile  soil  of  reddish  clay 
and  gravel.  The  surrounding  hills  belong  to  the  trap 
formation.  The  average  fall  of  rain  is  generally  two- 
thirds  less  that  at  Bombay,  and  seldom  exceeds  from 
22  to  25  inches.  The  climate,  as  contrasted  with 
Bombay,  is  comparatively  dry  and  temperate,  par- 
ticularly during  the  rainy  season,  when  it  is  most 
healthy  and  agreeable  to  European  feelings  ;  the 
extremes  of  the  thermometer  are  from  55°  to  98°,  the 
average  range  of  the  temperature  being  greater  than 
at  Bombay.  The  infantry  station  has  its  water  supply 
from  an  aqueduct  and  wells  ;  the  cavalry  one  is 
chiefly  dependent  en  the  river  and  monsoon  rains, 
but  a  pure  hard  water  is  procured  from  wells  sunk 
through  the  solid  rock,  26  to  30  feet.  The  chief 
mortality  at  Poona  is  caused  by  reliefs  from  the  low 
countries  ;  but  separated  from  these,  and  considered 
among  troops  some  time  resident  at  the  station,  I 
found  it  not  more  than  10-7  per  thousand.  Mr.  Hunter, 
of  the  2nd  Queen's  Regiment,  after  the  regiment  had 
been  three  years  in  Bombay,  found  the  ratio  of  mor- 
tality on  an  aggregate  strength  of  1,395,  and  among 
men  of  an  average  age  of  30,  to  be  21-8,  during  the 
two  years  of  1834  and  1835.  But,  as  a  whole,  the 
climate  is  little  inferior  to  England,  European  fruits, 
as  grapes  and  strawberries,  flourishing  well  in  this 
locality. 

3419.  Will  you  now  give  us  a  similar  account  of 
Belgaum  ? — Belgaum,  which  is  200  or  300  feet  more 
elevated  than  Poona,  near  the  Western  Ghauts,  and 
two  degrees  further  south,  has  a  somewhat  lower,  and 
steadier  temperature,  the  annual  extremes  being  60° 
and  92°,  with  a  rainfall  of  nearly  twice  the  quantity 
of  the  other.  In  March  and  April,  while  hot  winds 
prevail  at  Poona,  here  a  soft  breeze  is  found  blowing 
soon  after  noon,  assimilating  the  climate  in  a  great 
measure  at  this  season  to  that  of  Mahableshwur. 
The  rains  also,  which  begin  here  a  month  earlier, 
and  continue  a  month  later  than  at  Poona,  are  gene- 
rally more  boisterous  and  accompanied  by  greater 
vicissitudes;  dysentery,  rheumatism,  and  hepatic  dis- 
eases are  worse  here  than  at  Poona,  and  in  the  table 
of  mortality  for  ten  years,  which  I  before  alluded  to, 
the  ratio  of  mortality  was  1 9  per  1,000,  approaching 
that  of  Bangalore,  where  hepatic  disease  is  very 
frequent,  and  the  ratio  of  mortality  23*3  per  1,000. 

3420.  (Dr.  Farr.)  What  regiments  do  you  refer 
to  ? — The  regiments  were  principally  the  78th  and 
East  India  Company's  2nd  regiment  European  L.  I., 
and  the  Queen's  64th. 

3421.  (Chairman.)  Are  there  any  other  considera- 
ble stations  at  which  you  have  served  sufficiently 

D  d  3 


Dr.  J.  Bird, 
F.R.C.P. 

11  May  1861. 


214 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr.  J.  Bird,    long,  to  have  enabled  yon  to  state  their  peculiarities  ? 
F.R.C.P.      — Mahableshwur  I  can  describe  ;  Mahableshwur,  or 

11  Mav~i86i    Malcom  Peth,  of  which  the  late  Mr.  Murray's  pub- 

 '   lished  accounts  are  the  best  and  most  authentic,  is 

elevated  4,500  feet  above  the  level  of  the  sea,  has  a 
mean  temperature  of  66'6°,  a  mean  daily  variation  of 
9-7°,  and  a  rain  fall  of  254  inches.  The  temperature 
here,  through  the  different  seasons  of  the  year,  is 
neither  that  of  excessive  heat,  nor  inclement  cold, 
being  nearly  that  of  the  computed  mean  temperature 
of  the  globe  ;  still  the  physical  character  of  this  cold 
temperate  climate  depending  on  elevation  and  not 
on  latitude,  and  not  associated  with  the  same  amount 
of  atmospheric  pressure  as  the  last,  is  in  a  great 
measure  artificial,  and  has  not  the  same  healthful 
physiological  influence  over  European  constitutions, 
or  the  like  beneficial  therapeutic  effects  on  tropical 
diseases  as  have  the  latter. 

3422.  (Dr.  Farr.)  Are  there  any  troops  stationed 
there  ? — I  have  seen  them  there  under  Mr.  Walker 
and  Mr.  Murray ;  but  so  many  of  the  cases  were 
badly  selected  that  the  Government  ceased  to  send 
European  troops  there  at  all.  I  was  there  at  a  time 
when  there  was  no  house  at  the  station,  which  was 
afterwards  abandoned  for  European  troops  on  account 
of  the  climate  having  proved  less  beneficial  to  sick 
and  invalid  soldiers  than  had  been  expected  ;  but 
residents,  civilians,  and  military  men  coming  from  the 
different  stations  debilitated,  sick,  and  nervous,  and 
suffering  from  various  other  causes  of  disease,  were 
constantly  sent  thither,  both  during  the  month  of 
October,  and  from  the  month  of  March  until  the  begin- 
ing  of  June. 

3428.  (Sir  R.  Martin.")  The  instances  of  failure 
among  the  soldiers  were  chiefly  in  cases  of  bowel  com- 
plaints, were  they  not  ? — The  first  experiment  was  of 
that  kind  both  in  affections  of  the  lungs  and  bowels, 
which  cases  were  improperly  selected,  and  for  which 
the  climate  is  not  fitted. 

3424.  (Col.  Greathed.)  Do  you  know  what  the 
effect  of  the  climate  was  upon  soldiers  sent  to  that 
place,  not  as  invalids,  but  on  duty  ? — There  was  a 
small  body  of  men  there,  and  the  climate  of  course 
would  maintain  their  health  ;  the  question  would  be 
then,  what  would  be  the  effect  when  they  went  on 
service  in  the  plains  ;  it  is  not  the  residents  there 
who  are  not  in  health  ;  no  doubt  they  would  remain 
perfectly  healthy  there,  but  the  soldiers,  like  the 
natives  in  those  climates,  suffer  more  in  proportion, 
or  quite  as  much  as  the  troops,  on  transference  to 
the  plains  below  ;  stating  that  from  my  own  experi- 
ence. 

3425.  And  more  so  than  if  they  had  been  stationed 
in  the  plains  ? — Yes,  than  in  the  upland  plains.  The 
air  of  hill  climates,  greatly  elevated  above  2,000  feet, 
is  much  rarefied  and  light,  being  deprived  of  nearly 
a  fifth  of  its  superincumbent  pressure  ;  the  tempera- 
ture in  the  shade  is  cool  and  agreeable,  but  absolutely 
and  relatively  great  under  exposure  to  the  rays  of  the 
sun  ;  the  air  feels  unpleasantly  dry  during  the  fair 
season,  and  is  surcharged  with  moisture  during  the 
rainy  one,  the  climate  being  exempt  from  great  and 
frequent  vicissitudes  of  annual  or  daily  ranges  of 
temperature. 

3426.  (Chairman.)  In  the  case  of  Colaba  was  the 
subsoil  dry  or  damp  or  undrained  ? — The  site  of  the 
Colaba  barracks  was  not  sufficiently  drained,  and  the 
bai'rack  floors  not  enough  elevated  from  the  ground. 
The  diseases  numerically  the  greatest  were  fevers, 
being  sometimes,  in  October,  85  per  cent,  of  all  the 
diseases  admitted.  The  monsoon  of  1841,  all  over 
India,  proved  very  unhealthy,  and  Her  Majesty's  17th 
regiment  were  very  sickly  there  ;  the  troops  of  Her 
Majesty's  depot  were  comparatively  healthy,  being 
in  a  better  and  more  healthy  locality. 

3427.  (Sir  R.  Martin.)  Hag  not  Colaba  been  very 
much  improved  since  the  time  of  which  you  have 
spoken  ? — I  am  not  quite  certain,  but  if  they  have 
acted  upon  the  orders  that  were  sent  out  by  the 
Court  of  Directors,  to  build  all  the  barracks  upon 
arches,  of  course  it  will  bo  improved. 


3428.  (Chairman.)  But  you  have  been  speaking  of 
the  time  when  you  were  superintending  surgeon  of  a 
division  ?— Yes  ;  of  1841,  1843,  and  1844. 

3429.  (Col.  Greathed.)  Have  you  any  reason  to 
know  that  those  orders  have  been  carried  out  ? — No. 

3430.  (Sir  P.  Cautlcy.)  Did  the  floors  rest  upon 
the  ground  at  the  time  you  refer  to  ? — Yes  ;  you 
might  dig  a  well  within  three  feet  of  the  surface. 
The  most  inefficient  site  for  any  barrack  is  where 
the  water  is  near  the  surface ;  it  produces  a  large 
amount  of  sickness  and  a  large  amount  of  mortality 
generally. 

3431.  (Chairman.)  Will  you  be  good  enough  to 
answer  now  the  same  question  with  respect  to  Poona  ? 
■ — As  Poona  is  on  the  trap  formation  and  very  dry, 
the  rock  being  immediately  near  the  surface,  I  con- 
sider it  in  every  respect,  endemically  speaking,  as  one 
of  the  healthiest  localities  in  India. 

3432.  Will  you  now  describe  Belgaum  ? — The 
formation  of  Belgaum,  where  the  European  troops 
were  cantoned,  is  not  quite  so  good  as  at  Poona,  there 
being  several  ravines  and  broken  ground  in  the 
neighbourhood  both  of  the  hospitals  and  of  the 
barracks.  I  consider  the  place  where  the  European 
troops  were  cantoned  is  not  quite  so  eligible  as  the 
fort  of  Belgaum,  which  is  lower,  but  is  free  from  the 
mischievous  endemical  topographical  peculiarities  that- 
I  have  mentioned. 

3433.  Referring  to  the  various  stations  which  you 
have  mentioned,  will  you  be  good  enough  to  state  the 
source  of  the  water  supply,  whether  it  is  good  and 
abundant,  and  whether  the  tanks  and  wells  are  clean 
and  free  from  vegetation  or  decomposing  organic 
matter  ? — The  water  supply  at  Colaba  was  mainly  in 
my  time  derived  from  wells  built  up  from  the  ground 
with  fire-burnt  bricks,  but  since  then  I  understand 
that  a  reservoir  for  the  rain  water  has  been  con- 
structed on  the  neighbouring  island  of  Salsette,  and 
will  be  brought  from  thence  to  Bombay  by  an 
aqueduct.  Poona  is  supplied  V>y  an  aqueduct  and  by 
wells  ;  there  is  good<  river  water.  And  also  with 
regard  to  Kirkee  I  consider  it  in  all  respects  very 
efficient,  except  'that  I  believe  the  water  drawn  from 
the  wells  in  the  hot  weather  produces  guinea  worm. 

3434.  (Dr.  Farr.)  Have  you  analysed  the  water  ? 
. — No  ;  but  the  water  has  been  analysed  lately,  and 
an  account  of  it  is  to  be  found  in  the  fifth  volume  of 
the  Medical  and  Physical  Transactions  of  the  Society 
of  Bombay  ;  there  is  a  complete  analysis  of  all  the 
waters  in  the  Bombay  Presidency,  but  I  do  not  think 
it  gives  any  great  sanitary  information. 

3435.  Do  the  waters  contain  much  organic  matter  ? 
— I  think  the  waters  of  Bombay  do  generally,  that 
is  the  supply  from  the  wells.  I  may  state  that  the 
constant  dipping  and  splashing  of  the  water  carriers, 
in  India  generally,  are  sufficient  to  spoil  the  best 
Avater  and  are  very  objectionable,  particularly  on 
the  coast,  where  the  wells  generally  contain  a  very 
large  amount  of  organic  matter. 

3436.  ( Chairman.)  Can  you  suggest  any  improve- 
ment with  regard  to  the  water  supply  generally,  as 
to  the  sources  from  which  it  is  derived,  the  means  of 
storage,  and  the  means  of  distribution  ? — I  think  thai 
generally,  when  the  water  for  the  troops  is  derived 
from  wells,  the  system  that  has  been  always  advocated 
and  acted  upon,  from  a  very  old  time  indeed,  in 
military  cantonments  is  that  of  having  a  reservoir 
built  ;  from  which  a  continued  supply  should  be  drawn 
into  open  troughs,  regulated  according  to  circum- 
stances by  stop-cocks  ;  that  I  think  is  the  best  way, 
and  that  has  been  acted  upon  for  many  years,  so  far 
back  indeed  as  the  time  of  Marlborough  ;  and  I  think 
that  would  still  be  very  beneficial,  because  the  constant 
splashing  and  dipping  of  the  water  carriers  renders  the 
water  supply  very  foul  in  the  wells. 

3437.  You  mean  I  presume  that  the  dirt  is  con- 
stantly stirred  up  ? — Yes  ;  and  full  of  organic  matter. 
In  many  cases  it  is  very  muddy  indeed,  and  therefore 
in  all  cases  where  the  water  is  derived  from  wells  a 
covered  reservoir  should  be  built  and  connected  with 
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exterior  ones,  and  the  supply  of  water  to  the  water 
carriers  in  India  should  be  regulated  by  stop-cocks. 

3438.  (Sir  P.  Cautley.)  For  drinking  purposes  I 
suppose  you  would  filter  it  ? — Yes,  you  might  do 
that  ;  the  use  of  sand  and  charcoal  would  improve  it 
very  much. 

3439.  (Dr.  Parr.)  That  is  the  course  which  you 
think  ought  to  be  adopted  ? — Yes  ;  I  believe  that  it 
would  prevent  guinea  worm,  and  prevent  a  great 
amount  of  disease. 

3440.  Has  that  system  been  adopted  at  any  of 
the  stations  where  you  have  been  ?  —  No,  early 
in  my  career,  when  I  was  surgeon  of  both  batta- 
lions of  artillery,  and  when  I  was  at  Matoongha,  I 
wrote  an  account  of  the  guinea  worm,  as  it  prevailed 
among  the  artillery,  and  I  mentioned  then  that 
it  was  desirable  that  the  water  should  be  filtered 
through  sand  or  gravel.  I  have  no  doubt,  if  it  were 
so  filtered,  that  guinea  worm,  which  often  produces 
at  particular  periods  a  large  amount  of  sickness,  might 
be  greatly  diminished.  I  think  therefore  it  is  very 
desirable  that  the  system  I  have  recommended  should 
be  adopted. 

3441.  (Chairman.)  Will  you  describe  generally  the 
construction  and  materials  of  the  barracks,  and  also 
of  the  temporary  huts  and  tents  used  for  barrack  or 
hospital  purposes  ? — I  do  not  specifically  remember 
the  mode  of  construction  ;  but  the  materials  of  the 
Colaba  barracks,  I  think,  are  burnt  bricks  ;  I  cannot 
speak  positively  ;  but  this  I  know,  that  in  the  Bom- 
bay Presidency  the  barracks  at  Poona,  Kirkee,  and 
Belgaum  are  built  in  parallel  lines  of  pendals,  or  in  the 
form  of  a  square,  and  are  constructed  of  half-burnt 
bricks  and  lime,  or  mud  and  stone. 

3442.  (Sir  R.  Martin.)  Are  the  angles  of  the 
squares  open  or  closed  ? — They  form  three  sides  of  a 
square. 

3443.  But  are  the  angles  of  the  squares  open  or 
closed  ? — The  old  barracks  at  Belgaum  were  closed, 
I  think.  There  are  long  barrack  rooms  consisting  of 
a  single  story,  of  which  the  floors  are  raised  about  two 
feet  above  the  ground,  and  are  formed  of  either  gra- 
velly clay  or  stone.  The  thatched  huts  in  the  rear  are 
often  built  of  mud  and  stone. 

3444.  (Chairman.)  For  what  purpose  are  these 
thatched  huts  used  ? — For  married  men. 

3445.  (Col.  Greathcd.)  Do  you  approve  of  the 
married  men  and  their  families  being  placed  in  those 
huts  in  preference  to  having  barracks  for  married 
men? — If  the  barracks  were  differently  constructed,  I 
should  prefer  them;  but  as  they  are  now  constructed, 
I  believe  that  the  huts  are  even  quite  as  healthy  as  the 
barracks,  and  more  convenient  for  the  married  men. 

3446.  Do  you  not  think  that  they  attach  great 
value  to  the  privacy  of  the  huts  ? — Yes,  no  doubt 
they  do. 

3447.  (Chairman.)  Are  the  floors  of  the  barracks 
raised  above  the  level  of  the  ground  ;  is  there  a  free 
circulation  of  air  beneath  ;  and  do  you  consider  it  of 
importance  that  in  the  climate  of  India  there  should 
be  such  free  circulation  of  air  ? — I  should  say,  as  to 
all  the  barracks  I  have  known  on  the  Bombay  side, 
that  they  are  generally  good,  consisting  of  a  single 
story  ;  but  they  are  generally  too  little  raised  from 
the  ground,  not  more  than  two  feet,  and  they  have 
no  circulation  of  air  from  beneath. 

3448.  (Sir  Proby  Cautley.)  Is  the  space  of  two 
feet  above  which  they  are  elevated  hollow,  or  is  it 
filled  in  with  rubbish  ? — It  is  filled  up. 

3449.  Then  there  is  no  circulation  of  air  ? — No. 
I  should  recommend  that  all  barracks  for  warm  cli- 
mates should  consist  of  two  stories. 

3450.  (Chairman.)  Do  you  mean  that  both  stories 
should  be  inhabited,  or  that  the  lower  story  should  be 
left  as  an  open  space,  so  as  to  obtain  a  tree  circulation 
of  air  ? — -I  would  recommend  that  the  basement  story 
should  be  divided  into  ablution  rooms,  kitchens,  and 
even  the  means  of  washing  under  particular  circum- 
stances. I  think  that  would  be  of  great  importance, 
and  I  am  quite  sure  that  the  health  of  the  men  would 
be  greatly  benefited  by  it ;  indeed,  I  know  that,  in 


this  country,  an  elevated  building  is  altogether  better  JQr.  J.  Bird, 
than  a  building  of  one  story  only.  F.R.C.P. 

3451.  (Sir  R.  Martin.)    Would  you  recommend  [8G1 

that  the  roofs  of  the  barracks  should  be  double  ? —   ' 

Yes  ;  in  India  that  would  be  a  great  improvement. 

3452.  (Chairman.)  The  roofs  are  not,  as  a  general 
rule,  double,  are  they  ? — No.  Many  of  the  barracks 
that  I  have  known  are  ventilated  by  a  kind  of  Venetian 
opening  in  the  roof,  but  that  would  not  prevent 
another  roof  being  elevated  above  that. 

3453.  Are  .the  walls  ever  built  double  in  any  of  the 
barracks  that  you  have  known  ? — No  ;  generally  there 
are  verandahs  on  two  sides  of  the  barracks. 

3454.  Have  you  ever  known  the  verandah  itself 
used  as  a  sleeping-place  ? — I  do  not  think  that  I  ever 
recollect  the  verandah  being  used  as  a  sleeping-place, 
I  have  often  known  a  part  of  a  verandah  walled  off 
for  an  ablution  room. 

3455.  Have  you  ever  known  the  floors  of  barracks 
or  hospitals  damp  ? — I  have  already  stated  that  at 
Colaba  the  barracks  were  invariably  damp,  at  parti- 
cular seasons,  and  I  had  occasion  to  report  upon  their 
unhealthiness  under  the  Government  of  Sir  George 
Arthur,  and  again  afterwards  when  I  was  superin- 
tending surgeon. 

3456.  (Sir  Proby  Cantley.)  Do  you  think  that  there 
is  any  objection  to  brick  floors,  or  do  you  prefer  the 
native  cow-dung  floors  ? — I  should  certainly  prefer  a 
brick  floor. 

3457.  (Dr.  Gibson.)  In  what  respect  do  you  con- 
sider the  native  floors  objectionable  ? — I  consider  a 
mud  floor  under  any  circumstances  objectionable. 

3458.  I  suppose  with  regard  to  the  difficulty  of 
keeping  it  clean  ? — Yes.  I  think  if  a  barrack  is 
elevated,  it  would  be  better  that  the  floor  should  be 
of  wood,  and  next  to  wood  I  should  certainly  prefer 
brick. 

3459.  (Sir  Proby  Cautley.)  The  natives  are  very 
partial  to  the  cow-dung  floors  ? — Yes  ;  but  I  pre- 
sume they  have  never  considered  the  subject  philo- 
sophically. 

3460.  (Dr.  Gibson.)  Is  the  cow-dung  floor  very 
offensive  ? — No,  I  must  say  not ;  but  I  look  upon  it 
that  a  mud  floor  is  most  objectionable,  and  that  the 
next  best  is  a  brick  floor,  and  best  of  all  no  doubt  is 
a  wooden  floor. 

3461.  Are  the  bricks  sufficiently  good  ? — You  can 
get  very  good  burnt  bricks  in  India  ;  the  Government 
could  always  obtain  them. 

3462.  {Chairman.)  Have  the  men  any  opportuni- 
ties of  taking  exercise  in  the  heat  of  the  day  without 
exposing  themselves  to  the  heat  of  the  sun  ?— In 
some  cantonments  they  have  ;  but  there  is  no  covered 
play-ground  that  I  know  of ;  they  have  a  racket  court 
at  Poona,  and  all  other  means  of  amusing  themselves  ; 
but  I  do  not  know  of  any  covered  place  that  they 
have. 

3463.  (Dr.  Sutherland.)  Are  there  not  some  bar- 
racks with  single  verandahs,  and  some  with  double 
verandahs,  the  inner  one  being  closed,  and  which 
form  of  construction  do  you  prefer  for  health  ?  — I 
should  say  the  single  verandah. 

3464.  Are  the  barracks  with  double  verandahs 
light  enough  inside,  or  is  the  only  light  derived  from 
the  archways  ?  —  All  the  ventilation  and  light  in 
India  are  derived  either  from  the  Venetian  opening 
in  the  roof,  or  from  the  windows  and  doors  ;  there  is 
no  other  mode  of  ventilation,  except  where  it  is  car- 
ried out  scientifically.  I  think  it  is  the  best  mode  ; 
the  French  consider  it  the  best.  Windows  and  doors 
with  the  power  of  ventilation  are  better  than  any 
artificial  ventilation,  generally  speaking.  I  have  been 
very  familiar  with  St.  Mary's  hospital,  which  is  one 
of  the  best  artificially  ventilated  institutions  in  this 
metropolis  ;  I  believe  there  is  no  other  so  well  venti- 
lated in  London. 

3465.  (Sir P.  Cautley.)  Would  you  recommend  the 
use  of  large  covered-in  places  for  exercise  and  play- 
grounds ? — Certainly.  If  such  places  are  necessary 
for  boys  at  school,  as  it  is  considered,  I  should  sav 
that  they  are  still  more  necessary  in  a  tropical  cli- 
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Dr.  J.  Bird,    mate.    Even  at  the  Epsom  Medical  Benevolent  Col- 
F.K.C.P.      lege,  of  which  I  am  a  member  of  the  council,  we  are 
11  May  18G1.    obliged  to  give  the  boys  a  covered  in  play-ground. 
"  3466.  Do  you  think  you  could  connect  them  by  a 

long  passage  ? — I  think  they  might  be  separate  build- 
ings altogether,  and  open,  excepting  at  the  monsoon 
quarter,  when  they  ought  to  be  closed. 

3467.  It  would  be  requisite  that  the  men  should  be 
able  to  get  into  these  large  places  without  exposing 
themselves  to  the  sun,  and  without  exposing  them- 
selves to  the  rain  during  the  monsoon  ? — It  could  be 
more  easily  done  by  having  a  space  covered  over, 
parted  off  from  the  barracks.  I  would  not  recom- 
mend it  as  a  permanent  construction  ;  it  would  be 
better  to  be  done  annually,  just  as  the  rain  was 
approaching. 

3468.  Such  a  place  would  be  for  the  purpose  of 
enabling  the  men  to  take  athletic  exercise  ? — Yes  ; 
for  racket  and  other  hand  exercises,  which  the  men 
indulge  in. 

3469.  Would  you  attach  a  room  to  enable  them  to 
play  at  chess  and  billiards,  and  games  of  that  sort  ? — 
Certainly.  I  think  that  a  day  room  of  that  kind,  to 
enable  the  men  to  leave  the  barracks,  would  be  of  the 
utmost  importance  to  them,  both  with  regard  to  com- 
fort as  with  regard  to  health. 

3470.  Would  it  not  be  an  advantage  to  have  large 
barracks,  to  be  occupied  by  European  troops,  con- 
structed on  arches  ? — Most  certainly.  I  have  already 
stated  that  a  double  storied  barrack  would  be  still 
better,  and  I  also  look  upon  warm  ablutions  occasion- 
ally as  one  of  the  greatest  means  of  preserving  health 
in  India,  and  therefore  they  ought  to  be  supplied  with 
all  these  necessaries  if  you  want  to  bring  the  health 
of  Europeans  nearly  akin- to  that  which  they  enjoy  in 
their  native  climate. 

3471.  With  regard  to  ablutions  in  cases  of  venereal 
disease,  would  it  not  be  very  desirable  that  there 
should  be  a  constant  supply  of  running  water  from  a 
reservoir,  or  other  provision  of  that  kind,  so  that  the 
men  could  wash  themselves  and  keep  themselves 
clean  ? — Yes.  I  think  that  wherever  aqueducts  or 
rivers  could  be  made  available  for  that  purpose,  the 
water  should  be  laid  on  certainly  in  that  way.  I 
consider  it  of  great  importance,  and  that  is  one 
reason  why  I  stated  that  I  preferred  a  barrack  of 
two  stories,  where  the  lower  basement  story  could  be 
divided  into  kitchens  and  ablution-rooms. 

3472.  (  Chairman.)  Would  there  be  no  objection  to 
the  men  living  directly  over  kitchens,  ablution-rooms, 
and  places  of  that  kind  ? — A  washing-room  where 
the  steam  would  come  from  would  be  objectionable  ; 
but  I  would  not  go  so  far  as  that ;  I  would  have 
warm  baths  provided  as  Avell  as  cold  water  ;  but  I 
should  not  recommend  that  there  should  be  a  regular 
washing  establishment  in  the  basement. 

3473.  {Dr.  Farr.)  Is  there  any  objection  to  the 
men  bathing  in  the  rivers  ? — No,  certainly  not,  if 
under  medical  and  military  superientendence.  Squads 
of  them  might  be  marched  down  and  bathed,  and  they 
are  so. 

3474.  Would  not  your  plan  involve  the  reconstruc- 
tion of  nearly  all  the  barracks  in  India  ? — In  a  great 
measure  it  would  ;  but  wherever  new  barracks  were 
required,  the  Government  should  be  impressed  with 
the  necessity  of  adopting  that  mode  of  construction, 
which  seems  preferable  to  any  other. 

3475.  Do  you  think  it  is  so  important  as  to  the 
health  of  the  men,  that  the  Government  would  be 
justified  in  going  to  the  expense  of  reconstructing 
the  barracks  ? — I  certainly  think  so,  for  it  would  be 
a  cheaper  plan  in  the  end.  If  they  reconstructed  all 
the  barracks  on  such  a  principle,  it  would  be  a  saving 
of  money  to  the  Government  in  the  end,  considering 
what  every  man  costs,  and  considering  that  the  life  of 
every  man  is  valuable. 

3476.  How  would  the  Government  save  money  ? — 
From  the  number  of  men  who  would  be  kept  avail- 
able for  service  ;  so  many  would  not  be  required  to 
be  recruited  from  home  ;  they  would  not  require  so 
many  fresh  supplies  of  men. 


3477.  Are  the  barracks  which  you  consider  bad 
and  objectionable  calculated  to  produce  ill  health  ? — 
Yes,  particularly  in  low  localities.  I  cannot  say  that 
the  barracks  at  Poona  have  ever  been  so  much  the 
source  of  unhealthiness,  for  the  barracks  there  are  not 
the  main  cause  of  unhealthiness.  At  good  stations  the 
barracks,  even  as  they  are,  I  believe  are  very  little 
the  cause  of  disease. 

3478.  Taking  the  stations  generally,  do  you  think 
that  the  barracks  have  anything  to  do  with  the  great 
mortality  which  is  experienced  in  many  of  the  dis- 
tricts of  India  ? — Comparatively  little,  except  in  the 
low  coast  stations. 

3479.  On  that  account  it  would  not  therefore  be  of 
so  much  importance  to  reconstruct  the  barracks  ? — 
Not  in  elevated  positions. 

3480.  {Col.  Durand.)  You  confine  your  recom- 
mendation chiefly  to  barracks  in  low  situations,  where 
its  utility  would  be  greater  ? — Yes. 

3481.  {Dr.  Farr.)  Such  as  which?— The  lower 
part  of  Bengal,  the  whole  of  the  lower  part  of  Gooze- 
rat,  and  Colaba  in  Bombay. 

3482.  {Col.  Greathed.)  You  were  speaking  of 
Kayra,  and  you  mentioned  the  mortality  there  ;  did 
that  arise  from  the  bad  judgment  which  had  been 
exercised  in  the  selection  of  the  site  of  the  canton- 
ment ? — I  certainly  think  so  ;  and  I  will  describe  the 
situation  of  that  place.  Kayra,  or  Ruttunpore,  in 
Guzerat,  where  fine  barracks  and  stabling  were  aban- 
doned, on  account  of  the  great  insalubrity  of  the  sta- 
tion, indicates  the  injurious  effects  of  swampy  ground 
in  front,  with  broken  ravines  in  the  rear,  the  horse 
artillery,  of  which  I  was  the  assistant-surgeon,  being 
more  healthy,  from  their  more  elevated  and  dry  site 
on  the  north  bank  of  the  river,  than  Her  Majesty's 
17th  regiment  and  the  4th  dragoons  on  the  south 
while  stationed  there.  The  barracks  and  hospitals 
were  first-class  buildings,  and  superior  to  any  that  I 
ever  saw  in  the  Bombay  presidency.  The  Colaba 
barracks  also  showed  morbific  effects  after  wet 
weather,  in  producing  similar  effects  as  at  Kayra. 

3483.  The  civil  station  was  on  the  same  side  of  the 
river  as  the  horse  artillery  barracks  ? — Yes,  a  little 
way  from  the  cantonment,  elevated,  I  should  say, 
about  the  same  height  as  the  horse  artillery 
barracks. 

3484.  Whilst  the  dragoons  were  on  the  south 
side  ? — Yes,  with  a  very  low  swampy  morass  to  the 
south  and  in  front  of  them. 

348o.  {Dr.  Farr.)  Near  the  river  ? — They  were  to 
the  south  of  the  river. 

3486.  How  far  is  Deesa  from  Kayra  ? — It  is,  I 
think,  nearly  200  miles. 

3487.  It  is  low,  is  it  not  ? — Yes  ;  but  I  have  no 
positive  knowledge  of  Deesa  myself. 

3488.  Is  it  more  healthy  than  Kayra  ? — Certainly; 
it  is  the  healthiest  part  of  Goozerat. 

3489.  To  what  do  you  ascribe  its  superior  healthi- 
ness ? — To  the  absence  of  any  very  great  amount  of 
moisture  or  rainfall  ;  the  rainfall  at  Kayra  is  very 
slight,  still  it  does  produce  fever  just  as  water  a  very 
little  below  the  surface  does  ;  surface  water  produces 
exactly  the  same  effect  in  those  countries  as  slight 
rainfalls  upon  the  soil  do.  Fever  begins  to  prevail  as 
soon  as  the  rainfall  sets  in  both  at  Kayra  and  at 
Deesa,  but  much  less  at  Deesa. 

3490.  It  appears  that  the  mortality  at  Deesa  is  26 
in  1,000  ;  is  that  low  ? — I  think  it  may  be  a  little 
lower  than  that  among  troops  sometime  resident  there; 
it  was  49 '6  from  abstracts  of  Her  Majesty's  6th  and 
40th  regiments  for  five  years,  and  on  an  aggregate 
strength  of  4,393,  and  from  Mr.  Hunter's  account ; 
but  I  found  it  only  21*9  per  1,000  among  the  resi- 
dent troops,  but  I  do  not  think  jrou  can  judge  unless 
you  separate  the  reliefs  from  the  resident  troops,  and 
when  I  give  that  low  rate  of  mortality,  it  refers  to 
resident  troops,  namely,  Her  Majesty's  8th,  78th,  83rd, 
and  artillery  for  ten  years. 

3491.  {Col. Durand.)  How  would  you  define  resident 
troops,  after  what  period  would  you  consider  them 
resident  ?  —  I  should  not  consider  any  man  resident 
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under  six  or  more  years  stay.  My  mortality  is  21 -9, 
but  Mr.  Hunter  gives  the  mortality  in  his  regiment, 
-which  was  constantly  changing,  at  49 "  6  per  1 ,000  ; 
but  those  reliefs  complicate  the  matter.  1  can  give 
no  accurate  statistical  results;  they  quite  mislead  you; 
and  indeed  I  would  say  as  to  the  whole  of  the  statis- 
tics of  the  army,  as  they  now  exist,  that  there  is  no 
confidence  to  be  placed  in  them,  from  the  circumstance 
of  their  not  being  combined  with  meteorological  as 
well  as  the  medical  observations  of  individuals,  who 
have  observed  the  diseases  and  know  the  results;  no 
accurate  opinions  can  be  formed  from  statistics  so 
constructed. 

3492.  {Chairman.)  May  it  not  sometimes  happen 
that  a  very  healthy  station  returns  a  very  high  rate 
of  mortality,  precisely  because  it  has  been  selected  as 
being  a  healthy  station,  to  send  troops  to  who  have 
suffered  from  being  quartered  in  a  less  healthy 
locality  ? — Yes,  certainly,  that  is  constantly  the  case, 
and  as  to  statistics  relating  to  India,  in  order  to  obtain 
accurate  results,  the  statistics  with  respect  to  European 
troops  in  India  should  be  wholly  reconstructed,  and 
the  statistical  results  should  be  combined  with  the 
meteorological  and  medical  observations  of  intelligent 
medical  officers. 

3493.  (Dr.  Farr.)  What  statistics  do  you  refer  to? 
— I  refer  to  Colonel  Tulloch's  statistics. 

3494.  (Sir  R.  Martin.)  But  he  never  makes 
returns  with  regard  to  troops  that  have  not  resided 
at  least  twelve  months  at  a  station  ? — Very  true ;  but 
that  is  scarely  sufficient  to  give  you  accurate  results. 
You  may  obtain  statistical  results  variously  con- 
structed, but  unless  these  are  combined  with  accurate 
meteorological  and  medical  observations,  they  tell  you 
but  little  ;  and  I  am  sure  that  no  medical  man  would 
believe  that  statistics  can  give  you  in  an  accurate  or 
physiological  manner  the  effects  of  the  influence  of 
climate,  except  by  observations  on  disease  connected 
with  those  statistical  results  :  for  after  all,  such  re- 
sults are  but  collateral  proofs  of  more  minute  and 
searching  medical  observations  and  deductions  at  the 
bed-side  of  sick  soldiers. 

3495.  But  the  returns  which  are  prepared  only  to 
show  the  sickness  and  mortality  are  given  with  great 
accuracy,  are  they  not  ? — As  far  as  the  results  go  ; 
but  they  prove  nothing,  unless  they  are  combined 
with  physiological  observations  on  the  effects  of 
climate,  and  medical  observations  on  the  nature  of  the 
diseases. 

3496.  (  Chairman.)  You  do  not  dispute  the  accuracy 
of  the  figures,  but  you  question  the  inferences  which 
have  been  drawn  from  them  ? — Yes  ;  I  am  opposed 
to  M.  Boudin's  statistics  with  regard  to  the  French 
troops  in  Algeria. 

3497.  {Dr.  Farr.)  The  return  before  me  gives  the 
regiments,  and  the  time  that  each  regiment  remained 
at  a  station  ? — That  may  be,  but  it  is  not  sufficient. 

3498.  {Dr.  Sutherland.)  You  would  not  accept 
mere  statistical  facts  as  a  final  solution  of  the  ques- 
tion ? — No. 

3499.  {Col.  Greathed.)  Do  you  think  that  any 
better  conclusions  could  be  drawn  by  tracing  the 
history  of  a  particular  regiment  in  India  rather  than 
taking  the  general  history  of  the  different  stations  ? 
— I  think  so. 

3500.  I  mean  tracing  the  regular  history  of  a  regi- 
ment through  all  its  stations  during  its  service  in 
India  ? — Yes  ;  and  that  has  been  done  in  a  great 
measure  by  the  late  Mr.  Hunter,  of  the  2nd  Queen's 
regiment,  although  I  must  say  still  I  cannot  adopt  his 
statistics  as  leading  to  accurate  conclusions  with  re- 
gard to  India,  unless  a  regiment  be  resident  six  or 
eight  years  at  a  station. 

3501.  {Sir  R.  Martin.)  And  it  Avas  also  done 
very  carefully  by  Dr.  Arnott,  with  reference  to  the 
Bombay  army,  and  particularly  the  battalion  of 
European  Fusiliers,  for  he  gives  an  account  of  the 
health  of  that  regiment  for  seven  years? — That  would 
give  a  sufficient  result  to  justify  an  opinion. 

3502.  {Dr.  Farr.)  Do  you  think  that  in  an  un- 
healthy station  you  could  obtain  fair  experience  of 
the  effects  produced  at  that  station  upon  health,  unless 


you  had  the  troops  stationed  there  under  observations    Dr.  J.  Bird, 
for  8  or  10  years  ? — I  mean  to  say  that  the  results  F.R.C.P. 
could  scarcely  be  depended  upon  under  that  period.  " 
I  do  not  recollect  Dr.  Arnott's  statistics,  but  if  the  y  1861 

troops  were  resident  for  seven  years  under  the  obser- 
vation of  an  intelligent  medical  officer,  I  should  say 
that  a  conclusion  might  be  arrived  at  with  consider- 
able accuracy. 

3503.  {Sir  R.  Martin.)  When  troops  were  fre- 
quently on  the  march,  and  going  from  place  to  place, 
it  would  render  it  difficult  ?— Yes  ;  you  could  arrive 
at  no  accurate  result. 

3504.  (  Col.  Durand.)  You  think  it  is  necessary  to 
eliminate  all  the  disturbing  causes,  such  as  reliefs  and 
marches,  and  so  on  ? — Yes  ;  in  order  to  obtain  accu- 
rate results. 

3505.  (Sir  R.  Martin.)  But  the  Government  has 
never  kept  any  regiment  very  long  at  each  station  ; 
the  rule  is  that  there  shall  be  frequent  periodical 
reliefs  ? — Yes,  but  there  are  certain  stations  at  which 
European  troops  have  been  stationed  for  very  many 
years,  and  we  know  what  the  results  have  been,  for 
example,  as  to  the  artillery  at  various  stations.  The 
Queen's  troops  afford  less  accurate  statistics  in  this 
respect  than  the  Company's  troops. 

3506.  But  even  the  artillery  of  the  Company  was 
subject  to  frequent  reliefs  ? — Detachment  reliefs  ;  not 
of  the  whole  body. 

3507.  (Chairman.)  I  think  you  have  stated  that 
the  means  of  personal  cleanliness  at  those  stations 
with  which  you  are  acquainted  are  not,  in  your 
opinion,  altogether  sufficient  ? — Certainly  not  in  the 
barracks. 

3508.  {Col.  Durand.)  Are  the  means  sufficient  in 
hospitals  ? — No  ;  nor  in  hospitals. 

3509.  ( Chairman .)  You  stated  that  you  would 
recommend  ablution-rooms  on  a  larger  scale,  and 
greater  facilities  for  bathing  ? — Certainly. 

3510.  Do  you  think  that  these  changes  could  be 
made  without  any  very  considerable  increase  of 
expense  ? — Do  you  mean  in  the  buildings  as  at  present 
constructed  ? 

3511.  Yes  ? — I  think  that  a  distinct  ablution  room 
might  be  constructed  for  the  personal  convenience  of 
the  men  ;  but  still  it  would  not  be  so  complete  as 
upon  a  better  organized  plan  for  a  barrack. 

3512.  Do  you  consider  that  the  means  of  cookery 
in  the  barracks  are  sufficient  ?— The  ingenuity  of  the 
native  cooks  supplies  the  defects  in  that  particular, 
for  there  is  no  doubt,  that  they  can,  with  very  in- 
sufficient means  at  their  command,  prepare  very  many 
varieties  of  diet,  but  I  cannot  say  that  there  is  any 
very  great  or  elaborate  amount  of  convenience  in  any 
one  barrack,  or  in  any  one  establishment  in  India  in 
that  respect. 

3513.  (Col.  Durand.)  Practically  would  you  sug- 
gest any  alteration  ? — I  rather  think  that  what  you 
want  is  this  ;  I  look  upon  the  dietetic  deterioration 
of  the  men  in  India  quite  as  much  as  upon  the  cli- 
matic ;  for,  if  you  do  not  consider  the  dietetic 
deteriorating  influence,  the  climate  of  course  becomes 
still  more  so,  and  therefore  I  think  it  is  of  the  greatest 
importance  that  the  men  should  be  well  dieted  in 
India,  and  conveniences  for  cooking,  according  to  the 
varieties  of  appetite,  which  is  very  capricious  in 
India,  should  be  supplied  if  possible. 

3514.  (Chairman.)   There    should  be  a  greater 
variety  of  food  ? — Yes. 

3515.  (Col.  Greathed.)  You  know,  I  dare  say, 
what  the  diet  of  the  troops  in  England  is,  and,  as 
compared  with  them,  do  you  think  the  troops  in 
India  are  as  well  fed  ? — Certainly  they  are  much 
better  fed,  and,  as  I  stated,  the  ingenuity  of  the  native 
cooks  supplies  the  deficiency  of  the  means  at  their 
command  ;  thanks  to  their  ingenuity,  and  they  can 
do  so  also,  even  in  the  field  :  but  then  that  does  not  do 
away  with  the  recommendation  which  I  think  ought 
to  be  made,  that  more  convenient  means  for  cooking 
should  be  provided. 

3516.  (Chairman.)  Do  you  think  there  is  greater 
monotony  in  the  diet  allowed  to  the  soldier  than  there 
is  in  the  diet  of  the  class  from  which  the  soldiers  are 
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Dr.  J.  Bird,    generally  drawn  ? — No,  I  do  not  think  so  ;  but  then 
F.R.C.P.     jt  must  De  remembered  that  the  labouring  classes  have 
11  May  1801    both  exercise  and  pure  air  at  their  command,  and 

1  that  generally   speaking    there  are  not  the  same 

deteriorating  influences  exerted  on  their  constitutions. 

3517.  (Sir  P.  Cautley.)  But  has  not  the  soldier  a 
greater  variety  of  meat  in  Europe  ? — Yes  ;  and  he 
has  perhaps  better  meat  ;  the  fact  is  that  the  beef  in 
India,  and  the  meat  indeed  altogether,  is  not  of  the 
same  quality  as  it  is  in  England,  but  still,  with  the 
vegetables  and  the  spicery,  and  the  other  means 
which  are  used,  the  native  cooks  make  it  agreeable  to 
their  appetites.  I  believe  that  the  Indian  soldier  has 
a  greater  variety  in  that  way  than  the  English  soldier. 

3518.  A  man  gets  good  pork  in  England  ? — Yes, 
but  I  do  not  think  that  pork  is  ever  admitted  as  part 
of  the  soldier's  diet  in  India,  unless  the  soldiers 
choose  to  kill  a  village  pig  and  eat  it,  but  it  is  con- 
trary to  the  usual  practice. 

3519.  (Chairman.)  It  is  entirely  forbidden,  is  it 
not  ? — Yes,  unless  the  pigs  be  properly  fed,  which 
they  are  in  some  cases;  but  no  soldier  who  knows 
what  they  are  generally  would  like  to  eat  a  village  pig. 

3520.  (Sir  P.  Cautley.)  Whereas  the  soldier  in 
England  obtains  pig  meat  of  good  quality  ? — Yes, 
but  the  pigs  are  differently  fed  in  India,  and  that 
makes  all  the  difference. 

3521.  (Dr.  Sutherland?)  Is  there  any  reason  why 
the  quantity  of  animal  food  allowed  to  the  soldier  in 
India  should  be  greater  than  it  is  on  home  service  ? 
— I  think  that  the  waste  of  the  constitution  in  all 
tropical  climates  is  considerably  greater  in  many 
cases,  and  therefore  if  it  is  properly  mixed  up  with 
vegetables,  so  as  to  be  fitted  to  maintain  the  general 
functions  in  a  state  of  health,  I  believe  that  the  diet 
should  be  more  nutritious  in  that  respect,  when 
supplied  to  the  soldier  who  is  hard  worked. 

3522.  Do  you  think  that  a  pound  of  meat  in  India 
is  sufficient  for  a  man  ? — I  think  so,  except  on  his 
first  ari'ival  ;  it  might  then,  perhaps,  be  diminished. 

3523.  (Chairman.)  You  do  not  share  in  the  com- 
mon opinion  that  Europeans  in  general,  in  tropical 
climates,  do  themselves  injury  by  continuing  to  par- 
take of  the  kind  of  diet  to  which  they  have  been 
accustomed  at  home  ? — I  think  that  nature  points  out 
to  them  that  vegetable  diet  is  preferable  to  animal 
diet  in  many  respects,  but  the  great  cause  of  the 
deterioration  in  health  is  the  continuance  of  the 
arrack  ration. 

3524.  (Dr.  Sutherland.)  Suppose  you  feed  the 
men  on  so  full  a  ration  as  that  which  is  allowed  in 
India,  and  suppose  that  you  then  confine  the  men  all 
day,  from  shortly  after  sunrise  to  nearly  sunset,  in 
the  barracks,  what  is  likely  to  be  the  effect  upon  their 
health  ? — That  is  a  supposititious  case,  which  does  not 
exist ;  they  are  not  confined  to  the  barracks. 

3525.  (Sir  R.  Martin.)  They  surely  are  during  the 
hot  weather  and  the  rains  ? — No ;  they  have  still  a  good 
deal  of  exercise,  because  they  have  the  morning  pa- 
rade. At  Poona,  when  I  was  with  the  horse  artillery 
there,  all  the  troops,  including  the  infantry,  were 
paraded  two  or  three  times  a  week  before  sunrise. 

3526.  But  not  during  the  rainy  season  ? — They 
were  paraded  two  or  three  times  a  week  at  Poona, 
where  there  is  very  little  rain. 

3527.  ( Chairman.)  In  what  respects  do  you  think 
that  the  diet  of  the  soldier  might  be  improved,  having 
regard  to  his  health  ? — I  should  say  that  at  present 
the  dram  of  arrack  is  derived  from  the  Commissariat, 
as  part  of  the  ration  that  is  issued,  at  a  price  some- 
what lower  than  its  ordinary  retail  price,  and  I  should 
say  that  the  abolition  of  both  rich  aliment  and  stimu- 
lating drinks  for  newly  arrived  Europeans  in  hot 
climates,  and  a  prudent  abstinence  from  the  use  of 
them,  would  greatly  facilitate  the  acclimation  of 
northern  people  to  tropical  latitudes,  and  scientific 
physicians  have  justly  ascribed  the  greater  mortality 
of  the  Dutch  and  English  in  warm  climates,  and  the 
greater  difficulty  of  these  becoming  acclimated  to 
their  conditions,  to  continuing  habits  and  indulgences 
there  that  are  only  suited  to  cold  climates. 

3528.  (Dr.  Farr.)  Would  you  deprive  them  of  the 


power  of  getting  the  arrack  at  the  canteen  ? — I  think 
that  the  abolition  of  the  spirit  ration  is  very  desirable 
indeed  in  India. 

3529.  Would  you  prevent  the  sale  of  the  spirits  at 
the  canteen  ? — I  would  ;  certainly  I  think  it  would 
be  desirable. 

3530.  Would  you  allow  beer  to  be  sold  or  any 
other  drink  ? — I  should  say  that  good  Cape  wines, 
with  sherbets  and  effervescing  waters,  or  any  other 
thing  to  satisfy  the  thirst,  would  be  much  more 
healthy  and  suitable  to  the  climate.  Beer  would  be 
better  than  spirits,  but  I  consider  that,  as  the  healthy 
maintenance  of  the  eliminating  functions  of  the  body, 
in  warm  climates,  is  a  great  consideration,  good 
Cape  wines,  which  can  be  obtained  cheaply,  and 
sherbets,  with  different  forms  of  effervescing  waters, 
would  in  many  cases  be  much  more  suitable  for  the 
preservation  of  health. 

3531.  (Chairman.)  Could  Cape  wine  be  supplied 
at  such  a  price  as  would  bring  it  within  the  reach  of 
a  private  soldier  ? — I  think  so,  now  that  it  is  sold 
very  cheap. 

3532.  (Dr.  Farr.)  But  do  you  think  it  could  be  sold 
at  the  same  price  as  the  arrack  which  they  now  pro- 
cure ? — I  should  think  at  very  nearly  the  same  price. 

3533.  Do  you  think  that  the  drinks  you  have  re- 
commended, on  sanitary  grounds,  could  be  supplied  at 
nearly  the  same  cost  as  the  spirits  ? — I  cannot  posi- 
tively speak  to  that,  because  I  do  not  know  the 
comparative  prices.  I  only  know  what  prices  Cape 
wines  generally  fetch  ;  I  do  not  know  the  price  of 
arrack  in  India. 

3534.  There  is  a  profit  made  on  the  sale  of  the 
spirits  ;  would  the  same  profit  be  realized,  do  you 
think,  on  the  sale  of  the  articles  you  have  recom- 
mended ? — Perhaps  not  to  the  same  extent,  but  they 
would  be  more  useful  to  the  soldier.  I  cannot  speak 
to  the  money  details. 

3535.  (Chairman.)  The  substance  of  your  sugges- 
tions, with  regard  to  the  soldiers'  diet,  I  understand  to 
be  this  ;  you  would  do  away,  as  far  as  possible,  with 
the  consumption  of  spirits,  and  you  would  substitute 
the  drinks  you  have  mentioned,  and,  in  the  case  of 
European  troops  newly  arrived,  you  would  temporarily 
lower  the  diet  ? — Yes,  for  a  short  time. 

3536.  (Dr.  Farr.)  Substituting  a  larger  proportion 
of  vegetables  ? — Yes,  or  vegetable  diet,  with  milk, 
perhaps. 

3537.  ( Chairman.)  After  the  first  novelty  of  the 
change  from  Europe  to  India  is  over,  you  do  not 
think  that  the  ration  consisting  of  one  pound  of  meat, 
one  pound  of  bread,  and  one  pound  of  vegetables,  and, 
I  think,  a  certain  amount  of  rice  in  addition,  is  ex- 
cessive, even  during  the  hot  season,  when  the  men 
pass  a  great  part  of  the  day  without  exercise  ? — No, 
not  particularly  so  ;  but  the  men  will  abstain  from 
the  animal  part  of  the  ration,  and  take  to  rice,  pro- 
vided it  suits  them,  and  that  gives  the  cooks  an  oppor- 
tunity of  gratifying  their  capricious  appetite. 

3538.  (Dr.  Sutherland.)  Ought  not  a  man  who 
eats  plentifully  to  take  plenty  of  exercise  ? — That  is 
the  theory  ;  but  I  think  the  men  are  not  the  worse  if 
they  are  supplied  with  varieties. 

3539.  (Dr.  Farr.)  But  would  you  not  say  that 
there  should  be  some  proportion  between  the  diet  and 
the  amount  of  exercise  ? — Yes,  certainly. 

3540.  (Chairman.)  You  are  of  opinion  that  nature 
will  settle  that  matter  for  herself,  and  that  if  the 
soldier  is  taking  very  little  exercise  he  will  not  be 
disposed  to  consume  so  much  ? — Yes.  Nature  cer- 
tainly points  out  the  natural  means  of  equalizing  the 
functions  in  that  respect. 

3540a.  (Dr.  Farr.)  Still  men  do  make  mistakes 
in  the  matter  of  diet,  even  in  the  city  of  London  ? — 
They  do. 

3541.  (Dr.  Gibson.)  Do  you  consider  that  the  diet 
of  the  soldier  on  the  voyage  to  India  is  so  arranged  as 
to  effect  that  object  ? — Certainly  not ;  it  has  not  been 
so  within  my  own  knowledge  and  experience. 

3542.  (Chairman.)  We  have  been  hitherto  con- 
sidering the  diet  of  the  troops  when  quartered  in 
India.    Can  you  suggest  any  improvement  as  to  their 
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diet  and  exercise  during  their  voyage  to  India? — 
Considerable  improvement,  both  as  to  diet  and 
clothing,  might  be  made  in  the  transference  of  Euro- 
pean troops  on  ship-board  from  England  to  India. 
The  diseases  which  I  have  found  to  be  most  fatal  to 
recently-arrived  Europeans,  in  tropical  climates,  have 
been  dysentery,  hepatitis,  with  fevers,  caused,  I  think, 
in  many  cases,  by  too  large  a  proportion  of  salt  pro- 
visions, the  continuance  of  the  spirit  ration,  want  of 
exercise,  an'd  neglect  of  the  regular  movement  of  the 
men's  bowels,  and  also  from  having  clothing  which  is 
unsuitable  to  the  variations  of  temperature,  which 
are  experienced  in  the  several  latitudes,  through 
which  the  men  have  to  pass.  On  ship-board  pro- 
vision should  be  made  for  the  issue  of  a  mixed  fresh 
meat  and  salt  diet,  with  a  portion  of  compressed  ve- 
getables and  lime-juice,  sherbet  at  least  twice  a  week, 
clothing  suited  to  the  variations  of  a  high  temperature, 
and  daily  military  and  medical  inspections  of  the  men. 

3543.  {Col.  Greathed.)  Do  you  think  that  porter 
is  a  good  thing  to  give  to  troops  on  board  ship  ? — If 
you  ask  me  for  a  physiological  opinion,  I  should  say 
that,  except  in  cases  where  the  habit  is  established, 
and  the  natural  condition  of  the  system  is  adapted 
either  to  beer  or  porter,  that  it  is  not  the  most  healthy 
drink. 

3544.  Would  you  prefer  it  to  spirits  ? — Certainly. 

3545.  Are  you  aware  that  porter  is  issued  now  in 
preference  to  spirits  on  board  the  ships  going  to 
India  ? — No. 

3546.  (Dr.  Gibson.)  You  would  not  recommend 
porter  to  be  supplied  as  a  general  rule  ? — I  think  that 
all  hydro-carbonized  materials  are  objectionable  ;  it 
is  a  physiological  principle  that  any  hydro-carbonised 
drinks,  whether  beer  or  spirits,  are  more  objectionable 
to  men  going  to  a  warm  climate  than  the  drinks 
which  I  have  recommended.  I  never  could  bear 
them  myself. 

3547.  In  many  of  the  ships  in  the  mercantile  navy, 
spirits  and  beer  are  now  altogether  discontinued,  and 
they  have  nothing  but  tea  ? — Yes,  I  believe  so. 

3548.  (Col.  Greathed.)  Do  you  know  that  they 
issue  preserved  meats  once  a  week  to  the  troops  going 
to  India  on  board  ship  ? — I  do  not  know  that. 

3549.  Chairman.)  What  are  the  means  of  recrea- 
tion for  the  men  at  the  stations  at  which  you  have 
served  ? — The  soldiers  in  India  usually  play  rackets, 
cricket,  quoits,  and  skittles.  Indoors  they  play 
draughts,  billiards,  and  they  have  a  good  library  ; 
but  soldiers  should  be  encouraged  to  work  at  trades, 
and  to  amuse  themselves  out  of  doors  with  gardening 
during  the  monsoons  and  in  the  evenings  ;  a  tea  or 
coffee  room  should  be  added  to  each  station. 

3550.  You  have  stated  that  the  men  should  be  en- 
couraged to  work  at  trades,  do  you  think  it  would  be 
easy  to  find  occupation  for  them  in  that  way,  and 
that  it  could  be  made  profitable  to  the  men  without 
entailing  an  inordinate  expense  upon  the  Govern- 
ment ? — I  think  that  at  the  very  large  European 
stations  ample  employment  could  be  found  for  the 
soldiers  who  have  learned  trades.  If  the  barracks 
were  constructed  with  double  stories,  workshops  might 
be  fitted  up  in  the  basement  story. 

3551.  What  kind  of  workshops  ? — For  shoemakers, 
and  tailors,  and  such  like. 

3552.  Do  you  think  that  the  labour  of  the  men 
could  be  utilized,  so  that  it  would  not  be  much  more 
costly  than  employing  native  labour  for  the  same 
purpose  ? — I  should  say  that,  altogether,  it  would  be 
very  useful  for  the  comfort  of  the  men,  and  not  detri- 
mental  to  their  health.  As  to  the  comparative  cheap- 
ness of  it,  that  is,  perhaps,  a  different  question  which 
I  cannot  answer. 

3553.  Would  you  not  consider  it  in  the  light  of 
extra  pay  given  to  the  men  to  encourage  them  to  em- 
ploy themselves,  totally  irrespective  of  any  profit 
that  the  Government  could  derive  from  their  labour  ? 
— I  think  it  would  tend  much  to  their  comfort  and 
good  conduct  ;  for  I  have  always  found  that  the 
Europeans  so  employed  were  the  best  behaved  men  in 
a  regiment. 


3554.  (Sir  P.  Cautley.)  Do  you  intend  that  the    Br.  J.  Bird, 
Government  should  supply  them  with  the  necessary  F.H.C.P. 
tools  for  their  different  trades  ? — I  should  say  so  ; 

that  the  Government  should  supply  them  with  tools,   11  M»y  18C1- 

but  that  they  should  pay  for  them  out  of  the  profits 

of  their  labour  ;   that  they  should  be  advanced  to 

them  in  order  to  encourage  them.    I  think  that  tools 

and  all  the  means  should  be  supplied  to  the  men  at 

first,  and  that  they  should  be  debited  to  pay  them 

from  the  profits  of  their  labour.    I  think  that  could 

be  very  easily  effected. 

3555.  (Col.  Durand.)  Do  you  not  think  that,  as 
sailors  are  taught  to  do  a  great  many  things,  the 
soldier  also  might  be  taught  to  do  a  great  many 
things,  and  thereby  find  him  in  employment  ? — Yes, 
there  is  no  doubt  of  it. 

3556.  ( Chairman.)  Do  you  think,  as  a  matter  of 
fact,  that  the  men  in  India  suffer  from  ennui  and 
from  want  of  occupation  ? — That  depends  upon  the 
nature  of  the  station.  At  large  military  stations, 
where  there  is  much  military  duty  to  be  performed,  I 
do  not  think  it  is  so. 

3557.  Is  there  anything  in  the  daily  course  of  the 
soldier's  duties  as  to  drill,  guards,  and  the  like,  which 
you  consider  injurious  to  his  health  ? — The  thing 
that  is  most  injurious  in  many  cases  to  the  men's 
health  is  this  : — After  violent  exercise,  whether  on 
parade  or  at  play,  they  throw  off  their  clothing  and 
get  chilled,  and  I  look  upon  that  as  the  most  frequent 
cause  of  disease  in  India. 

3558.  How  would  you  propose  to  prevent  that  ? — 
By  doing  that  which  all  Europeans  who  value  their 
health  in  warm  climates  should  do,  namely,  to  wear 
woollen  next  their  skin.  I  speak  from  personal  ex- 
perience of  many  years.  I  have  been  a  long  time  in 
India,  and  a  long  time  out  of  it,  and  I  know  the  value 
of  woollen  both  in  temperate  and  in  hot  climates. 
The  flannel  belt  is  a  very  good  thing  to  wear. 

3559.  (Sir  R.  Martin.)  A  complete  but  light 
woollen  dress  would  be  very  beneficial  to  the  soldiers, 
after  long  inarches  in  hot  weather  and  in  the  rains  ? 
— Most  certainly  ;  better  than  flannel,  because  that 
shrinks  so  much. 

3560.  (Chai  rmani)  Woollen,  if  at  all  coarse,  has  a 
tendency  to  irritate,  has  it  not,  in  a  hot  climate  ? — 
Woollen  articles,  such  as  are  made  in  the  Scotch 
manufactories  now,  woollen  jackets,  and  woollen  belts 
are  quite  equal  to  flannel  in  their  salutary  effects 
upon  the  skin  ;  and  they  have  not  the  objectionable 
quality  which  flannel  has,  namely,  shrinking  from 
washing. 

3561.  (Dr.  Farr.)  Do  the  officers  wear  any  such 
dress  ? — A  great  many  of  them  do.  I  have  done  it 
always,  and  I  do  so  now. 

3562.  (Dr.  Gibson.)  But  could  the  soldiers  afford 
it  ? — The  articles  are  not  very  expensive,  and  I  think 
that  they  would  be  much  cheaper  than  flannel. 

3563.  (Dr.  Farr.)  The  natives  wear  cotton,  do 
they  not  ? — Yes  ;  but  it  is  not  equal  to  woollen,  as  to 
the  healthy  action  of  the  skin,  because  the  action  of 
the  skin  is  twofold  ;  it  is  not  merely  perspiration,  but 
there  is  the  oily  sebaceous  secretion  of  the  skin,  which 
guards  against  the  injurious  effects  of  variations  of 
temperature  ;  and  there  is  accordingly  great  advan- 
tage in  using  flannel  or  woollen. 

3564.  Do  you  attach  very  great  importance  to  the 
use  of  woollen  ? — Yes,  both  from  j)ersonal  observation 
and  from  physiological  knowledge.  I  know  what  the 
effect  of  it  is  upon  the  skin. 

3565.  (Chairman.)  Apart  from  the  question  of 
flannel  or  woollen,  is  there  any  improvement  that  you 
can  suggest  in  the  soldier's  dress  ? — When  I  was  a 
regimental  surgeon,  the  dress  of  the  soldier  consisted 
of  a  cotton  shirt,  and  sometimes  an  under  waistcoat 
of  flannel  ;  that  was  in  the  artillery  ;  trousers  of 
cloth  for  the  cold  season,  and  of  linen  for  the  hot 
season  ;  a  cloth  coatee  and  a  great  coat  ;  a  leather 
stock  and  shako  ;  and  a  forage  cap,  with  a  white 
cover  for  the  head.  I  think  several  improvements 
might  be  made. 

3566.  Of  what  kind  ? — I  should  say  that  the  men 
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Br.  J.  Bird,    ought  to  have  a  coloured  cotton  dress  for  the  hot 

F.R.C.P.     weather,  and  woollen  coatee  and  woollen  pantaloons, 

  with  all  the  necessary  means  of  warmth,  during  the 
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1  cold  season. 

3567.  With  regard  to  the  head-dress,  is  there  any 
improvement  that  you  could  suggest  ? — I  think  that 
a  quilted  white  cotton  forage  cap,  with  a  cover  over 
it,  and  a  similar  cover  for  the  shako,  is  as  good  a 
means  for  protecting  the  head  as  anything  ;  and  if 
you  wish  to  remove  the  uncomfortable  tightness  some- 
times of  the  shako  or  of  the  helmet  of  the  horse 
artillerymen,  I  think  you  would  do  well  in  many 
cases  to  do  as  the  French  soldiers  do,  substitute  a 
forage  cap  with  a  very  thick  quilted  cotton  white  cover. 

3568.  {Col.  Greathcd.)  Do  you  think  that  the 
wicker  helmet  that  is  universally  worn  in  India  is  a 
good  helmet  ? — It  is  lighter  than  the  one  we  used  to 
have  in  the  horse  artillery. 

3569.  But  this  is  worn  by  the  whole  of  the  troops  ? 
— It  is  better  than  any  other  form  of  shako,  if  it  be 
covered  with  a  good  white  cover. 

3570.  {Chairman.)  Is  there  any  other  remark  that 
you  wish  to  make  on  the  subject  of  the  accoutrements 
of  the  soldier  ? — No. 

3571.  {Col.  Greathed.)  Do  you  attach  much  value 
to  the  cummerbund  ? — I  think  it  is  very  useful  in  all 
cases  for  the  protection  of  the  stomach  and  bowels. 

3572.  {Sir  R.  Martin.)  But  it  is  not  necessary,  is 
it,  if  a  man  wears  a  flannel  shirt  or  a  woollen  shirt  ? 
— It  would  still  add  to  his  comfort,  and  likewise  to 
his  protection  from  variations  of  temperature  and 
climate. 

3573.  {Col.  Greathed.)  Would  it  not  also  help  a 
man  to  support  the  weight  of  his  belts? — Yes,  I  think 
it  would. 

3574.  {Dr.  Farr.)  Are  head  diseases  common  in 
India  ? — Very  common. 

3575.  Are  they  fatal  ?— Yes. 

3576.  They  are  not  usually  fatal  in  England  at  the 
soldiers'  age  ? — Not  so  fatal  as  in  warm  climates. 

3577.  To  what  do  you  ascribe  the  frequency  of 
what  is  sometimes  called  apoplexy  and  sunstroke  in 
India  ;  is  it  at  all  connected  with  the  head  dress  ? — 
No,  I  do  not  think  it  is,  except  where  a  man  is  ex- 
posed to  solar  radiation. 

3578.  Do  you  think  it  is  caused  by  exposure  to  the 
sun  ? — Yes,  in  many  cases. 

3579.  Would  the  men  be  more  liable  to  be  attacked 
by  that  disease  when  confined  in  a  barrack,  or  when 
taking  exercise  in  the  open  air  ? — If  they  go  from 
one  extreme  to  another,  they  are  more  likely  to  be 
attacked  than  men  who  take  habitual  exercise.  We 
know  that  the  officers  never  have  coup-de-soleil,  or 
very  seldom  indeed.  It  is  the  men  Avho  perhaps  are 
suddenly  exposed  to  the  influence  of  solar  radiation. 

3580.  It  is  stated  in  the  returns  to  be  more  fatal 
than  spirit  drinking,  and  it  is  obviously  a  question  of 
great  importance.  Do  you  think  it  is  not  to  be  attri- 
buted to  exposure  to  solar  radiation  exclusively  ? — In 
some  cases  I  believe  that  it  is  very  much  aggravated, 
I  only  speak  of  the  men  of  the  horse  artillery,  by 
having  marched  through  a  district  where  fermented 
toddy  was  to  be  found  on  every  march;  and  I  believe 
that  exposure  to  the  sun  acted  along  with  this  stimu- 
lating toddy  injuriously  in  producing  apoplectic  sei- 
zures, producing  very  bad  symptoms  and  very  bad 
cases,  but  both  were  acting  together.  Solar  radiation 
is  a  very  considerable  cause  ;  and  when  intemperance 
is  combined  with  that  solar  radiation,  the  number  of 
attacks  will  be  considerably  increased. 

3581.  Toddy  and  the  sun  combined  are  sure  to  be 
injurious  ? — Yes,  very  injurious.  A  great  mortality 
took  place  in  the  horse  artillery  as  we  marched 
through  a  great  number  of  date  trees,  where  the  men 
pulled  down  the  pots  that  are  attached  to  the  trees  ; 
they  could  pull  them  clown,  and  drink  the  contents  ; 
and  the  consequence  was  that  there  was  very  bad 
fever  at  our  encamping  ground  near  Baldaparce,  and 
a  great  number  of  cerebral  attacks  took  place,  with  a 
very  considerable  mortality. 

3582.  The  instances  of  sunstroke  which  occur  so 


often  on  marches  you  think  are  not  to  be  attributed 
merely  to  exposure  to  the  sun  ? — Not  solely,  but  to 
intemperance  on  the  march. 

3583.  {Chairman.)  Although  the  sun  may  be  the 
immediate  cause,  you  are  of  opinion  that  it  would  not 
operate  in  that  way  upon  men  who  had  taken  care  of 
themselves  ? — No,  but  that  it  would  operate  upon 
the  intemperate  men. 

3584.  Are  the  marches  so  conducted,  so  far  as  is 
practicable,  that  the  health  of  the  troops  is  protected 
from  injury,  or  can  you  suggest  any  improvement  ? — 
I  think  that  the  judicious  settlement  of  the  time  and 
hours  of  the  march  was,  in  my  time,  mainly  left  to  the 
discretion  of  the  individual  commanding  officer  ;  but 
I  think  it  should  not  be  so  left  indefinitely,  but  that 
the  marches  should  be  conducted,  when  possible, 
under  medical  regulations  in  the  quartermaster- 
general's  and  the  sanitary  departments  of  the  army. 
Hitherto  sites  of  stations  were  selected  by  the  en- 
gineers', and  quartermaster-general's  departments, 
without  any  fixed  rule  as  to  consulting  the  medical 
officers,  or  without  a  report  from  a  fixed  committee 
of  military  and  medical  officers.  That  was  the  case, 
I  believe,  at  Kayra. 

3585.  {Col.  Greathed.)  As  a  general  rule,  at  what 
time  would  you  suggest  that  the  troops  should  arrive 
at  their  camp  on  an  ordinary  march  ? — Before  the 
sun  attains  any  great  amount  of  heat ;  they  should 
march  early,  before  sunrise  ;  but  I  would  not  recom- 
mend, as  some  have  been  accustomed  to  do,  that  they 
should  march  at  one  or  two  o'clock  in  the  morning  ; 
for  I  do'not  think  that  that  is  the  most  healthy  time. 

3586.  And  after  broken  rest  ? — No,  that  is  very 
objectionable.  I  think  that  if  the  men  were  ready  to 
march  by  sunrise,  arriving  at  their  ground  after  a 
march  of  10  or  12  miles,  say  by  eight  o'clock  in  the 
morning,  that  that  would  be  the  best  mode  of  con- 
ducting the  march.  I  have  marched  with  the  horse 
artillery,  and  been  brought  up  by  ravines,  where  I  have 
been  obliged  to  stop  from  three  o'clock  till  sunrise. 

3587.  Have  you  observed  on  marches  of  that  kind 
that  the  men  do  not  get  much  sleep  during  the  day  in 
their  tents  ? — Yes,  it  is  impossible  that  they  should 
do  so,  and  therefore  it  is  desirable  that  they  should 
have  good  rest  at  night ;  I  am  sure  that  that  is  the 
most  salutary  mode  of  conducting  a  march. 

3588.  {Sir  R.  Martin.)  Could,  a  march,  as  re- 
commended by  you,  be  conducted  well  in  hot  weather, 
starting  at  sunrise  ? — No  ;  in  the  hot  season  it  would 
perhaps  be  requisite  that  they  should  march  a  little 
earlier  than  that,  but  I  speak  generally  of  marches, 
such  as  have  been  spoken  of,  and  they  have  been 
generally  during  the  temperate  season  of  the  year. 

3589.  {Chairman.)  I  think  you  stated  that  epi- 
demic diseases,  such  as  cholera,  diarrhoea,  dysenterj', 
and  fevers,  have  prevailed  at  some  of  the  stations  at 
which  you  have  served  ? — Yes,  particularly  diarrhoea, 
dysentery,  and  fevers  ;  they  have  prevailed,  and  have 
been  attended  with  great  mortality  at  those  stations 
from  want  of  due  px-ecaution  in  the  selection  of  sites. 
Cholera,  as  an  epidemic,  appears  mainly  to  owe  its 
development  and  origin  to  miasmata,  favoured  by 
elevated  temperature,  and  peculiar  atmospheric  con- 
ditions of  climate  ;  this  development  being  greatly 
aided  by  preceding  established  conditions  of  filthy 
endemic  situations,  badly  constructed  and  ill  venti- 
lated habitations,  unhealthy  articles  of  food  and  drink, 
producing  predisposition  to  disease,  aided  by  un- 
healthy trades,  and  depraved  moral  conditions  of 

.  vice  and  poverty.  The  other  diseases  are  mainly 
local,  and  miasmatic  in  their  origin. 

3590.  What  precautions  of  a  sanitary  nature  are 
adopted  when  epidemic  disease  appears  in  a  station  ? 
— The  men  are  generally  moved  out  into  tents  ;  the 
barracks  are  whitewashed  by  the  engineers'  depart- 
ment, and  all  overcrowding  in  the  barracks  is  pre- 
vented ;  frequent  inspections  of  the  men  who  are 
proceeding  to  the  rear  are  made  by  the  non-commis- 
sioned officers,  who  report  to  the  medical  officer. 

3591.  Do  you  consider  that  the  mode  of  treating 
such  cases  is  effectual,  or  that  it  stands  in  need  of 
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improvement  ? — You  can  scarcely  devise  any  plan 
more  calculated  to  obtain  an  early  knowledge  of  the 
attack  of  any  epidemic  disease  than  the  one  I  have 
mentioned. 

3592.  Has  liver  disease  prevailed  to  any  extent  at 
the  stations  with  which  you  are  acquainted  ? — At 
Belgaum,  elevated  more  than  2,000  feet,  liver  disease 
was  very  prevalent  during  the  cold  dry  easterly  winds 
of  the  cold  months;  and  both  pure  liver  disease,  and 
that  accompanying  dysentery,  are  produced  by  the 
predisposition  caused  by  high  temperature  followed 
by  cold.  Woollen  clothing  worn  next  the  skin,  warm 
bathing  and  temperance  are  the  necessary  measures 
for  prevention. 

3593.  Has  rheumatism  prevailed  much  in  your 
experience  ? — Rheumatism  is  also  a  prevailing  disease 
at  Belgaum,  and  proceeds  from  like  causes  as  liver 
disease,  the  blood  being  more  impure  in  the  former. 

3594.  Is  there  any  precaution  to  be  taken  against 
that  ? — Warm  clothing  and  bathing,  with  attention 
to  the  excretory  functions  of  the  body. 

3595.  Can  you  give  the  Commission  some  informa- 
tion with  regard  to  scurvy  and  guinea  worm  ? — 
Scurvy  I  consider  is  a  blood  disease,  and  is  analogous 
in  some  respects  to  rheumatism,  having  its  origin  in 
deficiently  nutritious  diet  and  damp  localities.  Guinea 
worm,  regarding  which  I  wrote  an  account  of  its 
prevailing  among  the  artillery  at  Matoongha,  is  I 
believe  produced  by  the  ova  of  an  cntezoa  introduced 
into  the  system  through  the  water  of  particular 
localities. 

3596.  In  that  case  it  might  be  prevented  by  atten- 
tion being  paid  to  the  purity  of  the  water  ? — I  have 
already  stated  that  the  water  should  be  filtered  before 
it  is  issued  to  the  soldiers,  when  obtained  from  Avells. 

3597.  Have  you  considered  the  question  of  the 
hill  stations,  and  have  you  examined  the  effects  of  the 
climate,  in  high  and  dry  situations,  on  the  health  of 
the  men,  and  if  so,  will  you  favour  us  with  your 
opinion  upon  that  subject  ? — I  was  resident  for  a  con- 
siderable time  at  Mahableshwur  and  the  hill  station 
of  Sattara;  and  upon  the  whole  I  consider  that  table 
lands  of  2,000  feet,  when  favourably  exposed  to  the 
influence  of  the  sea  breeze,  and  protected  from  dry 
land  winds  are  the  most  healthy.  Isolated  hills  with 
like  topographical  conditions  are  best  suited  for 
sanitaria.  Elevated  upland  climates  beyond  2,000 
feet,  removed  from  the  influence  of  the  oceanic 
aerial  current,  give  us  a  diminution  of  temperature, 
with  such  a  lessened  amount  of  atmospheric  pressure, 
that  the  last  in  a  great  measure,  counteracts  the 
healthy  invigorating  effect  of  the  former  on  the 
nervous,  muscular,  and  digestive  system;  and  by 
supplying  an  attenuated  air  to  the  lungs,  while  pro- 
ducing an  unhealthy  and  chilling  amount  of  transu- 
dation from  the  skin,  deranges  the  balance  of  the 
circulation,  and  causes  a  local  determination  of  the 
blood  inwards,  with  congestion  in  various  internal 
organs.  ' 

3598.  {Dr.  Farr.)  What  elevations  are  you  refer- 
ring to  ? — I  have  divided  them.  I  have  prepared  this 
table  of  the  hill  climates,  shewing  the  rainfall,  the 
temperature,  and  the  variations  : — 

Table  of  elevated  Localities  and  Climates. 
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Western  Hill  Climates. 


Aboo  - 

5,736 

69.7 

12.4 

78.66 

72 

Singhur  - 

4,200 

72 

Poorandhur 

4,570 

Mahableshwur 

4,500 

66.6 

9.7 

254. 

131 

Panchgunnee  - 

4,000 

69. 

12.2 

55. 

100 

Ootacamund  - 

7,560 

56.2 

13.9 

47.78 

100 

Kotagherry 

6,571 

62.2 

Eastern  Hill  Climates. 

Darjeeling 

7,218 

54.  G 

Simla     -       -  - 

7,486 

55. 

Landour  or  Mussourie 

6,500 

56.6 

127.99 

Chirra  Poonjee 

4,200 

62.5 

3599.  {Chairman.)  Is  it  not  a  drawback  upon  the 
benefits  of  a  hill  station  that  in  many  cases  the  ground 
about  the  station  is  so  confined  that  the  soldier,  in 
rambling  about  to  take  exercise,  is  compelled  to 
descend  to  a  considerable  distance,  and  so  subject 
himself  to  very  violent  transitions  from  one  climate 
to  another  ? — Yes  ;  and  I  consider  that  very  detri- 
mental to  the  health  of  the  soldier,  and  I  consider  that 
want  of  exercise  is  equally  detrimental  ;  they  are 
certainly  the  two  main  causes  of  general  disease  so 
far  as  climate  and  bodily  influence  are  concerned. 

3600.  Do  you  think  it  essential  to  the  healthy 
character  of  a  station  that  it  should  have  a  certain 
amount  of  table-land  about  it,  so  as  to  admit  of  tho 
men  wandering  about  freely  ? — Yes. 

3601.  Without  exposing  themselves  to  any  very 
great  change  of  climate  ? — Yes,  certainly. 

3602.  {Sir  R.  Martin.')  Selected  mountain  sta- 
tions, also,  in  the  front  ranges,  such  as  Mahablesh- 
wur and  Chirra  Poonjee,  and  some  of  the  Himalayan 
stations,  so  as  to  bear  the  brunt  of  the  south-west 
monsoon,  would  be  also  injurious  ?  —  Only  where 
there  is  a  very  great  rainfall.  Hill  stations,  of 
a  greater  elevation  than  the  upland  Deccan  plains, — • 
that  is,  from  3,000  to  8,000  feet,  —  where  there 
is  a  high  ratio  of  rainfall  during  the  wet  months, 
could  be  most  advantageously  used  as  prophylactic 
stations,  during  the  extreme  heats  of  April  and  May, 
and  again  in  October,  when  selected  bodies  of 
debilitated  Europeans  might  be  sent  from  time  to 
time  for  change  of  air  from  the  stations  on  the  up- 
land plains.  Men  selected  from  debilitated  bodies  of 
troops,  in  malarious  and  coast  districts,  should  be 
first  sent  to  maritime  sanitaria,  established  in  good 
positions  on  the  sea  coast,  such  as  Vingorla,  Bassein, 
Poorbundhur,  and  Kurrachee,  for  Bombay,  Goozerat 
and  Sinde:  and  probably  the  Sand  Heads,  for  Lower 
Bengal.  Although  I  have  considerable  doubts  as  to 
the  propriety  of  occupying  very  elevated  hill  stations 
of  from  7,000  to  8,000  feet  as  permanent  stations  for 
the  accommodation  of  European  soldiers  in  India;  yet 
those,  favourably  influenced  by  the  influx  of  an  at- 
mospheric current  from  the  ocean,  associated  with  no 
very  great  amount  of  rainfall,  as  some  of  the  Neil- 
gherry  stations,  and  Newera  Ellia  in  Ceylon,  might 
perhaps  be  found  advantageous. 

3603.  And  also  mountain  stations,  inland  from  the 
front,  such  as  the  one  you  mentioned  as  inland  from 
Mahableshwur,  such  stations  as  Chenee,  Avhich 
are  inland  from  Simla,  and  where  the  rainfall  is 
moderate  ? — I  should  occupy  them  as  prophylactic 
stations,  and  I  think  that  it  is  in  that  way  they  will 
prove  beneficial,  making  a  proper  selection  of  the 
men  to  be  sent  thither. 

3604.  {Dr.  Farr.)  Do  you  mean  that  you  would 
station  healthy  troops  at  those  points  ? — No  ;  Many 
of  the  hill  stations  are  not  of  sufficient  area  to  admit 
of  full  exercise  for  large  numbers  of  men;  but  se- 
lected bodies  of  debilitated  men  might  be  sent  from 
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Dr.  J.  Bird,  time  to  time,  for  change  of  air,  from  stations  cn  the 

F.R.C.P.  upland  plains.    I  think  that  the  upland  plains,  at  an 

"  elevation  of  2,000  feet,  have  the  very  best  climates, 

11  May  1861.  far  preferable  to  the  hm  stations.    I  have  divided 

them.  There  is  a  great  difference  between  the  hill 
climate  and  that  of  an  upland  station. 

3605.  (Sir  R.  Martin.)  You  have  stated  that  the 
civil  and  military  officers  stationed  at  Mahableshwur 
and  other  stations  enjoyed  good  health  while  they 
remained  there  ? — They  only  use  them  during  the 
hot  months  of  April  and  May ;  they  go  to  Poona,  or 
some  other  upland  station,  during  the  rains,  and,  if 
necessary,  they  can  return  to  those  hill  climates  in 
October,  and  in  that  way,  with  maritime  sanitaria, 
all  the  benefits  can  be  obtained  from  hill  climates,  that 
can  possibly  be  obtained,  unless  you  had  a  complete 
transference  from  one  latitude  to  another.  Of  course, 
even  with  the  greatest  reduction  of  diseases,-  by  using 
the  very  best  prophylactic  means,  both  endemic  and 
dietetic,  and  all  that  can  be  done  for  the  troops,  still 
in  tropical  latitudes  the  mortality  must  be  higher 
than  in  temperate  latitudes. 

3606.  ( Chairman.)  You  mean  that  you  cannot 
obtain  a  European  climate,  by  merely  going  to  a 
certain  elevation  above  the  sea  ? — Yes  ;  it  does  not 
give  you  the  same  climate.  There  is  a  difference  in 
the  barometric  pressure  which  acts  injuriously  upon 
the  constitution.  The  difference  is  from  five  to  seven 
inches  of  the  barometer. 

3607.  Your  personal  experience  refers  chiefly  to 
the  Bombay  presidency,  does  it  not  ? — Yes,  it  does  ; 
but  the  same  principles  are  applicable  to  all  the  pre- 
sidencies ;  it  does  not  matter  which  the  presidency  is, 
the  physiological  results,  whether  in  Bengal  or  in 
Bombay,  are  the  same. 

3608.  But  the  mortality  generally  is  higher  in 
Bengal,  is  it  not,  than  in  Bombay? — Yes,  because 
the  miasmatic  influences  are  greater. 

3609.  Will  you  be  good  enough  to  state  the  disad- 
vantages of  the  hill  stations,  and  the  facts  on  which 
you  rely,  as  establishing  those  disadvantages  ? — I 
have  generally  stated,  from  my  experience,  the  diseases 
which  arise  at  those  hill  stations,  and  from  a  physio- 
logical knowledge  of  the  changes  produced  by  them, 
I  have  stated  that  the  diminished  atmospheric  pres- 
sure, produced  by  elevation,  mainly  counteracts  the 
beneficial  effects  of  the  diminution  of  temperature, 
because  naturally  the  changes  both  in  the  circulation, 
and  particularly  in  the  circulation  of  the  lungs  and 
heart,  are  such,  that  congested  diseases,  both  of  the 
lungs  and  heart,  and  of  several  of  the  viscera,  will  be 
produced  by  them  in  many  cases  ;  or  at  least,  an  un- 
healthy circulation  of  the  blood  through  these  viscera 
will  seriously  injure  the  individual,  and  produce  an  in- 
crease of  disease.  For  instance,  in  many  of  those 
cases  which  have  been  not  simply  functional  disease  of 
the  liver,  but  a  tendency  to  organic  disease,  abscess 
has  been  produced  from  that  circumstance,  and  when 
not  properly  attended  to,  and  means  were  not  taken  to 
reduce  the  congested  state  that  is  produced  by  that 
diminished  atmospheric  pressure,  the  result  was  fatal. 

3610.  (Sir  R.  Martin.)  Apart  from  the  physio- 
logical theory,  are  you  able  to  state  any  statistical 
facts  to  bear  out  your  statement  ? — There  have  been 
no  means  of  obtaining  them  at  those  elevated  stations, 
but  these  facts  are  known  to  every  individual  who 
has  observed  the  diseases  at  those  hill  stations.  Mr. 
Murray's  experience,  during  twelve  years,  bears  that 
out,  both  practically  and  theoretically. 

3611.  You  are  probably  aware  that  Dr.  Grant, 
surgeon  in  Bengal,  has  given  accounts  quite  at 
variance  with  the  statements  you  have  made  in 
respect  to  the  Himalayan  ranges,  especially  and  par- 
ticularly in  reference  to  the  Lawrence  asylum  and  its 
inmates  ? — The  effects  of  hill  climates  on  children, 
and  the  young  permanently  located  at  these  stations, 
have  been  found  more  beneficial  and  salubrious  to 
these  than  to  adults  from  the  plains  ;  but  I  should, 
at  any  rate,  doubt,  from  the  experience  I  have  had, 
and  from  the  experience  that  others  have  had,  the 
results  on  bodies  of  soldiers  contrary   to  these  : 


because  we  know  well  that  a  tendency  to  congestion 
is  produced  frequently  on  the  elevated  plateaus  of 
America,  as  shown  by  bleeding  from  the  nose  and 
hemorrhage  from  the  lungs,  which  are  the  natural 
result  of  a  physiological  diminution  of  the  pressure  I 
have  mentioned  ;  and  I  should  look  very  minutely 
and  carefully  at  any  statistical  results  differing  from 
what  I  have  now  stated. 

3612.  (Chairman.)  Do  you  not  consider  that  at  a 
hill  station  danger  arises  from  the  power  of  the  sun 
being  greatly  underrated,  and  from  the  men  exposing 
themselves  to  it  in  consequence  ? — Certainly,  very 
considerable  danger. 

3613.  (Dr.  Farr.)  Do  you  rely  chiefly  on  physio- 
logical reasoning  for  the  principles  you  have  laid 
down  ? — I  rely  on  physiological  reasoning,  with  prac- 
tical observations.  I  presume  that  physiological 
reasoning  affords  a  justification  of  the  practical 
results. 

3614.  You  assume  that  it  is  a  fact  ? — It  is  not  an 
assumption ;  it  is  a  fact  as  much  as  any  fact  can  be 
the  reality  of  observation  and  reasoning. 

3615.  Assuming  that  these  diseases  do  prevail  in 
hill  stations  you  explain  it  by  this  physiological 
theory  ? — Yes,  in  a  great  measure,  but  I  admitted  just 
now  that  imprudent  exposure  to  the  rays  of  the  sun 
is  very  apt  to  produce  a  very  large  amount  of  disease. 

3616.  (Sir  R.  Martin.)  But  this  imprudent  ex- 
posure chiefly  refers  to  the  men  descending  into  deep 
valleys  lying  between  the  hills  ? — Yes,  in  some  cases 
it  is  so,  but  there  is  likewise  exposure  even  during 
the  day  to  solar  radiation,  which  is  much  more  con- 
siderable than  in  climates  of  lesser  elevation.  In  the 
case  of  a  man  going  up  to  Mahableshwur  during 
the  months  of  April  or  May,  one  of  the  most  neces  - 
sary  things  for  the  recovery  or  the  preservation  of  his 
health  is,  that  he  should  not  expose  himself,  in  the. 
very  great  heat  of  the  day,  to  that  solar  radiation. 

3617.  (Dr.  Farr.)  What  diseases  are  particularly 
prevalent  in  the  hill  stations  ? — Hepatic  disease  is 
frequent. 

3618.  But  I  mean  diseases  originating  there  ?  If 

men  are  constantly  resident  there,  there  is  no  great 
amount  of  disease  originating  in  a  station. 

3619.  Not  diarrhoea  ? — Scarcely  diarrhoea  or  any- 
thing. If  a  man  went  up  from  a  temperate  climate 
to  a  hill  station,  he  would  not  suffer  any  great  amount 
of  disease  if  he  remained  there  ;  the  question  would 
he  whether  he  would  do  so  when  he  descended  into 
the  plains. 

3620.  That  is  another  question.  Is  hemorrhage 
prevalent  in  those  hill  stations  ? — Determination  of 
blood  to  the  various  organs  is,  and  sometimes 
hemorrhage. 

3621.  But  it  is  not  frequently  fatal  ?— Not  so. 

3622.  That  is  one  of  the  results,  is  it  not,  that 
would  be  peculiarly  produced  by  diminished  atmos- 
pheric pressure  ? — Yes,  it  sometimes  happens. 

3623.  But  the  effect  does  not  quite  agree  with 
what  you  would  expect  ? — There  is  bleeding  from  the 
nose. 

3624.  And  from  the  lungs  ? — No. 

3625.  Those  stations  are  not  sufficiently  elevated 
to  produce  those  bad  effects  ? — Not  the  very  extremes 
that  you  mentioned. 

3626.  Practically,  are  not  diarrhoea  and  dysentery 
more  prevalent  in  the  low  stations  than  in  the  high 
stations  ? — Certainly,  but  they  are  very  much  aggra- 
vated by  transference  from  the  lower  stations  to  the 
higher. 

3627.  (Sir  R.  Martin.)  That  is  by  the  injudicious 
removal  of  the  men  ? — Yes. 

3628.  (Dr.  Farr.)  Are  they  not  much  more  fre- 
quent at  stations,  such  as  Dumdum  and  others  of  a 
similar  character,  than  they  are  in  the  higher 
stations  ? — Wherever  miasmatic  influences  prevail. 

3629.  All  the  peculiar  diseases  of  India  are  pro- 
duced in  the  plains,  are  they  not  ? — In  a  great  measure. 

3630.  And  they  are  not  produced  either  among  the 
troops  or  among  the  civil  population  placed  on  those 
higher  ranges  in  anything  like  the  same  degree  ? — 
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Not  while  they  remain  there,  but  they  would  be  when 
they  were  removed  to  lower  elevations. 

'3631.  On  sanitary  grounds,  if  for  no  other  reason, 
without  regard  to  military  considerations,  would  it  be 
good  policy  to  keep  a  certain  proportion  of  the  troops 
on  the  higher  grounds  ? — I  have  already  stated  that 
it  would  be  so  on  upland  plains  ;  but  I  do  not  think 
that  there  would  be  any  diminution  in  the  mortality 
of  soldiers  in  India,  if  they  were  permanently  located 
in  more  elevated  hill  climates,  and  brought  down  for 
service  in  the  plains.  I  think  it  would  even  be  greater, 
and  I  am  borne  out  in  that  by  medical  officers  of 
ample  experience,  Mr.  Murray  more  particularly. 

3632.  (Sir  R.  Martin.)  Even  in  the  instance  of 
healthy  troops  being  placed  on  the  higher  ranges  ? — 
If  they  were  afterwards  called  to  service  in  the 
plains,  they  would  have  to  undergo  the  same  process. 

3633.  What  process  do  you  mean  ? — That  of  being 
acclimated,  their  functions  being  adapted  to  the 
climate. 

3634.  Do  you  think  that  there  is  such  a  thing  as 
acclimatization  in  the  plains  of  India,  when  the  men 
are  exposed  to  miasmatic  influences  ? — There  is  accli- 
matization to  elevation  of  temperature,  but  not  to 
endemic  miasmata  ;  and  here  is  a  great  mistake  that 
is  often  made,  that  we  rely  upon  statistics  that  have 
been  drawn  up  upon  this  subject,  without  having 
separated  their  combined  effects. 

3635.  When  you  have  high  ranges  of  temperature 
on  the  plains,  do  you  not  always  likewise  have  mias- 
matic influences  conjoined  to  the  heat  ? — Those  mias- 
matic influences  are  removed  by  hygienic  measures 
in  India,  as  in  England. 

3636.  Can  they  be  removed  from  Bengal  ? — In  a 
great  measure  by  proper  barracks,  and  by  endemic 
draining. 

3637.  Would  any  description  of  structural  arrange- 
ment, for  instance,  render  such  a  station  as  Berham- 
pore,  in  Bengal,  healthy  ? — A  good  barrack.  We 
know  that  the  barracks  at  Berhampore  are  not  well 
constructed,  and  they  have  been  often  overcrowded, 
and  much  of  the  mortality  has  been  in  consequence 
both  of  the  bad  construction  of  the  barracks,  and  the 
overcrowding  that  has  taken  place.  We  have  had 
rejieated  evidences  in  the  medical  Bengal  transactions 
of  those  facts,  and  those  consequent  results. 

3638.  Have  the  barracks  erected  by  Sir  Charles 
Napier  in  Sinde  rendered  the  stations  healthy  for 
the  occupation  of  the  troops  ? — I  cannot  speak  to 
that. 

3639.  {Dr.  Farr.)  Has  not  much  of  the  uncer- 
tainty as  to  the  influence  of  the  hill  ranges  arisen 
from  persons  confounding  the  circumstance  of 
healthy  men  and  unhealthy  men  being  sent  to  them  ? 
— Not  according  to  the  experience  and  practical 
opinions  of  those  men  whom  I  have  seen.  They 
would  not  admit,  that  there  has  been  any  such  con- 
fusion, because  the  causes  of  the  mortality  generally, 
that  has  occurred  in  the  hill  stations,  have  arisen  from 
the  improper  selection  of  bad  cases  from  the  plains. 

3640.  You  would  not  recommend,  I  presume,  that 
persons  labouring  under  such  complaints  as  diarrhoea 
or  dysentery  should  be  sent  to  the  hill  stations  from 
the  plains  ? — I  have  recommended  that  particular 
cases,  calculated  to  receive  benefit  from  a  change  to 
a  hill  climate,  should  be  selected  ;  but  there  are  many 
diseases  that  would  be  associated  with  a  transference 
to  the  hill  climates,  particularly  dysentery  and  hepatic 
disease. 

3641.  Supposing  that  troops  were  stationed  on 
the  hill  stations,  and  then  that  they  were  brought 
down  to  the  plains,  would  their  health,  in  your  opinion, 
suffer  very  much  ? — Yes,  I  think  so. 

3642.  From  what  diseases?  —  From  all  diseases 
incident  to  Europeans  in  tropical  climates. 

3643.  Upon  the  whole,  do  you  think  that  the  loss 
of  life  would  be  as  great  under  that  arrangement  as 
under  the  present  arrangement  ? — No.  I  think  that 
is  putting  the  question  in  a  way  to  obtain  a  result 
that  would'  be  very  different  from  what  is  intended. 
I  can  mention  the  opinions  of  medical  officers  of  long 


experience,  which  are  in  accordance  with  my  own.   I    Dr.  J.  Bird, 
should  say,  for  example,  that  if  a  man  were  sent  from  F.R.C.P. 
a  temperate  climate  to  the  hills  at  once,  and  then  that   n  j^Tigei 

he  was  suddenly  brought  into  service  in  the  plains  .  

of  Goozerat,  or  even  in  the  Deccan  plains,  away  from 
any  sea  breeze,  he  would  be  liable  to  a  very  consider- 
able amount  of  the  usual  diseases  incident  to  tropical 
climates. 

3644.  (Col.  Durand.)  Suppose  the  case  of  two 
bodies  of  troops,  one  quartered  at  a  hill  sanitarium, 
and  another  quartered  in  the  usual  run  of  canton- 
ments in  the  plains  of  India,  and  then  those  two  bodies 
of  troops  sent  upon  continuous  service  in  the  plains  of 
India,  exposed  during  the  hot  weather  and  rains  to 
campaigning,  which  of  the  two  in  your  opinion  would 
suffer  the  most  ? — The  men  who  came  from  the  hot 
malarious  distx-icts  of  the  coast. 

3645.  (Dr.  Farr.)  Upon  the  whole,  do  you  con- 
sider that  troops  might  be  placed  under  very  favour- 
able sanitary  conditions  on  plateaus  2,000  feet  high 
or  upon  hills  of  moderate  elevation  ? — With  proper 
maritime  sanitaria  you  can  obtain  all  the  benefits  of 
that  kind  which  are  essential  to  the  health  of  Euro- 
pean troops. 

3646.  Do  you  think  that  the  mortality  can  be 
reduced  ?  —  Yes.  I  have  already  stated  that  sta- 
tistics have  been  obtained  showing  the  influence 
of  increased  temperature  as  well  as  of  miasmatic  in- 
fluences. But  if  you  consider  the  question  of  obtain- 
ing a  low  ratio  of  mortality,  and  so  adapting  the  men 
to  their  condition,  that  they  become  acclimated  and 
accustomed  to  tropical  latitudes,  you  must  remove  all 
the  endemieal  sources  of  disease.  My  opinion  is  that 
elevation  of  any  kind  in  a  tropical  climate  is  a  very 
great  benefit. 

3647.  You  know  nothing  about  the  sanitary  con- 
dition of  the  hills  ? — I  cannot  speak  to  any  actual 
results. 

3648.  There  are  hills  in  the  interior,  and  therefore 
not  exposed  to  the  sea  breeze  as  the  hills  are  of  which 
you  have  previously  spoken  ;  are  they  objectionable 
on  that  account  as  sanitaria  ? — I  have  said  before 
that  they  ought  to  be  used  as  prophylactic  stations 
during  the  hot  months  both  of  April  and  May,  and 
during  the  hot  month  of  October  ;  but  that  they 
should  be  combined  with  maritime  sanitaria,  in  order 
to  obtain  all  the  possible  good  results  that  can  be 
obtained. 

3649.  (Chairman.)  Have  you  considered  the  ques- 
tion of  sending  invalids  to  recruit  their  health  to 
Western  Australia,  or  to  any  station  beyond  the  sea  ? 
— Remittent  fevers  are  more  benefited  by  a  change  to 
the  sea  coast  ;  the  cerebral  excitement  caused  by 
hill  climates,  in  many  of  those  cases,  interferes  with 
perfect  convalescence  ;  and  organic  visceral  diseases 
of  the  brain,  heart,  liver,  and  spleen  of  a  chronic 
inflammatory  kind,  are  accelerated  in  the  progress  to 
complete  disorganization  in  many  cases  ;  and  should 
be  removed  either  by  a  sea  voyage,  or  by  going  to  a 
maritime  sanitary  station  on  the  coast.  Invalids 
might  be  sent  to  the  Cape  of  Good  Hope,  Prince  of 
Wales's  Island,  or  Western  Australia,  in  cases  of 
simple  intermittent  functional  disorders  of  the  stomach 
and  liver,  and  impaired  general  health  ;  but  nervous 
debility  and  incipient  consumption  are  most  benefited 
by  the  hill  climates. 

3650.  Will  you  state  from  your  experience  whether 
there  is  a  certain  age  up  to  which  a  soldier  is  less 
liable,  and  after  which  he  is  more  liable  to  suffer 
from  Indian  diseases  or  climate.  In  other  words,  at 
what  age  do  you  consider  that  a  soldier's  service  in 
India  should  begin  and  end  in  order  to  ensure  the 
largest  amount  of  efficiency  ? — That  question  involves 
the  question  of  acclimation.  We  must  understand 
acclimation  to  be  the  whole  physiological  modifications 
effected  in  the  organism  of  animals  or  plants,  by 
which,  under  the  influence  of  change  of  climate,  the 
conditions  of  health  are  established,  and  from  which 
the  stranger  acquires  the  same  capability  of  life,  and 
power  of  resisting  disease,  incident' to  those  indigenous 
to  the  country.    Viewing  this  in  reference  to  the 
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Dr.  J.  Bird,  transference  of  Europeans,  from  temperate  to  hot 
F.B.C.P.  countries,  I  would  say  that  their  constitutions  can, 
  under  proper  training,  accommodate  themselves  to 

11  May  1861.  ^  jniierent  influences  of  climate,  as  temperature, 
dryness,  or  humidity,  but  not  to  those  that  pertain 
specially  to  localities,  as  miasmata  from  damp,  filthy 
situations,  which  the  human  system  may  for  a  time 
resist,  but  cannot  be  habituated  to.  The  deleterious 
conditions  of  the  latter  are  correctible  by  hygiene. 
M.  Boudin,  from  having  confounded  these  separate 
influences,  and  from  having  lumped  them  together 
in  obtaining  numerical  results  of  disease,  among 
the  French  troops  in  Algeria,  has  been  led  into 
error,  I  think,  in  saying  that  there  is  no  acclimation 
for  hot  climates.  The  increased  ratios  of  sickness  and 
mortality  of  masses,  placed  within  equatorial  latitudes 
must  be  brought  down  by  judiciously  selecting  good 
positions,  well  elevated,  and  free  from  local  causes  of 
disease.  In  such  the  sanitary  condition  of  European 
establishments  may  be  so  perfected,  as  to  be  not  in- 
ferior to  that  of  the  most  healthy  temperate  regions 
in  England.  The  mortality  of  five  regiments  sent 
from  the  Cape  to  India,  after  the  first  year  of  service, 
was,  I  find,  4"8  to  11-0  among  eight  regiments  sent 
direct  from  England  ;  and  if  the  ratio  of  mortality  of 
three  additional  regiments  at  the  Cape  be  added  to 
the  former  ratio,  we  obtain  the  comparative  beneficial 
results  of  transference  from  the  Cape  and  from  Eng- 
land as  7-21  per  cent,  to  11  per  cent,  of  their  strength. 
This  statistical  practical  result  is  consistent,  and  in 
keeping  with  the  physiological  deductions  I  have 
made,  from  observing  the  physical  effects  of  hot  cli- 
mates on  European  bodily  functions.  In  a  lecture 
I  have  published,  on  the  acclimation  of  European 
troops  for  service,  I  have  expressed  the  result  of  my 
experience  and  observation,  that  "  the  adaptation  to 
"  the  changed  conditions  of  hot  climates,  independent 
"  of  miasmatic  sources  of  disease,  must  be  gradual  and 
"  progressive  for  unacclimated  masses  of  strangers, 
"  and  imposes  on  them  the  necessity  of  shorter  or 
"  longer  sojourn  in  intermediate  regions,  with  proper 
"  attention  to  moderate  eating  and  drinking,  selection 
"  of  season  for  landing  in  the  new  climate  most  akin 
"  to  that  which  they  have  just  left,  and,  after  arrival, 
"  fixing  on  habitations  and  localities  free  from  mias- 
"  mata,  protected  from  land  winds,  and  under  the 
"  salutary  influence  of  those  from  the  sea,  together 
"  with  the  resolute  adoption,  of  suitable  clothing  and 
"  exercise.  Such  care  and  attention  become  neces- 
"  sary,  in  order  that  certain  organic  functional  actions 
"  be  reduced  in  force,  and  so  regulated  as  to  be 
"  brought  into  vicarious  healthy  action  in  place  of 
"  others,  and  to  aid  some  lessened  in  power  and 
"  activity." 

3651.  (Sir  R.  Alartin.)  If  I  understand  you  cor- 
rectly, you  would  say  that  a  soldier  may  become 
acclimated  quoad  a  high  range  of  temperature,  but 
not  quoad  the  miasmata  that  you  mentioned  ? — Cer- 
tainly. 

3652.  Can  you  separate  the  two  influences  ;  do 
they  exist  separately  in  nature,  or  in  any  part  of  the 
plains  of  India? — In  certain  dry  localities  they  do. 

3653.  Referring  specially  to  the  plains,  do  they 
exist  there  separately  ? — They  do  exist  for  the  most 
part  together,  but  are  removable.  They  have  indeed 
been  removed  at  Batavia,  where  when  we  occupied  it 
the  mortality  was  frightful.  Mr.  Money  tells  us,  that 
from  "  the  effects  of  Dutch  sweeping,  cleaning,  and 
"  draining,  the  most  deadly  city  in  the  world  had 
"  become  a  healthy  and  agreeable  residence." 

3654.  Is  the  heat  removable  ?  —  The  miasmatic 
emanations  are  removable,  as  in  Cadiz  or  Gibraltar, 
or  any  other  place  where  yellow  fever  may  be  pro- 
duced under  special  elevations  of  temperature  in  tem- 
perate latitudes. 

3655.  By  what  means  would  you  remove  malaria 
in  the  plains  of  India  ? — By  proper  draining  and 
proper  elevation  of  the  barracks,  and  by  all  the  sani- 
tary engineering  means  which  are  applicable  to  such 
cases.  No  one  can  doubt  that  the  fever  at  Gibraltar, 
or  that  the  yellow  fever  at  Cadiz,  was  produced 


by  local  causes  even  in  European  latitudes.  You 
may  see  from  a  beautiful  map  that  has  been  drawn 
up  by  Mr.  Keith  Johnston,  that  yellow  fever  appears 
temperate  latitudes  from  the  bad  local  sanitary  con- 
dition of  a  place. 

3656.  The  improvements  you  suggest  are  uni- 
versally known  and  appreciated  as  well  as  improve- 
ments of  climate  with  improved  agriculture  ? — No 
doubt. 

3657.  But  such  improvements  which  would  neces- 
sarily occur,  and  do  occur  in  localities,  could  not 
under  any  government  be  extended  to  kingdoms  or 
provinces  ? — Of  course  all  endemic  sources  of  dis- 
ease are  removable  by  hygienic  measures  in  a  great 
measure. 

3658.  Within  certain  limited  localities  ? — Within 
certain  latitudes.  For  instance  if  you  will  allow  me 
to  state  the  difference  between  the  mortality  in  a 
tropical  latitude  and  a  temperate  one  I  will  do  so. 

3659.  In  India  only  ? — The  mortality  of  Bombay 
is  1  in  20,  and  in  ten  of  the  hottest  districts  of  France 
you  have  the  mortality  brought  down  to  1  in  37  ; 
but  in  the  northern  districts  where  the  heat  is  less, 
the  mortality  is  1  in  41.  Such  is  the  proportion  ; 
therefore  you  can  never  remove  so  far  the  ill  effects 
of  tropical  latitudes,  although  you  can  remove  them 
in  a  great  measure. 

3660.  (Dr.  Farr.)  You  would  endeavour  to  place 
troops  upon  their  first  landing  under  the  most  favour- 
able sanitary  conditions  ? — Certainly. 

3661.  And  you  would  effect  that  partly  by  select- 
ing stations  of  the  healthiest  character  that  you 
could  find,  and, '  where  a  station  was  unfavourably 
situated,  you  would  do  everything  you  could  to  drain 
the  land  and  keep  the  atmosphere  around  the  station 
as  pure  as  you  could  ? — Certainly. 

3662.  (Sir  R.  Martin.)  Practically  can  you  remove 
the  sources  of  malaria  over  any  extended  area  on  the 
plains  of  India  ? — You  cannot  remove  them  over  any 
great  distance,  but  you  can  very  much  diminish  their 
influence  on  individuals.  We  know  that  in  the  West 
Indies  endemic  cleanliness  and  draining,  with  eleva- 
tion, give  immunity  from  disease. 

3663.  (Col.  Durand.)  When  you  stated  that  you 
would  select  stations  that  were  defended  from  any 
very  strong  land  winds,  you  probably  adverted  to 
keeping  away  the  miasmata  by  keeping  off  the  land 
winds  ? — Yes,  in  a  great  measure.  That  is  the  ad- 
vantage of  stations  where  the  oceanic  aerial  current 
prevails. 

3664.  Which  are  partly  defended  from  the  land 
winds  ? — Yes. 

3665.  (Dr.  Farr.)  Have  you  given  much  attention 
to  the  diseases  and  mortality  among  the  natives  of 
Central  India  ? — I  have  never  been  much  among 
them. 

3666.  The  mortality  among  them  is  very  low,  is  it 
not  ? — -Yes,  it  is  very  low  comparatively. 

3667.  (Dr.  Gibson.)  Do  you  think  that  the  mode 
of  invaliding  sick  soldiers  in  India,  and  sending  them 
to  England,  is  satisfactory  ? — No  ;  some  acclimation 
in  the  transference  from  a  tropical  latitude  to  a  tem- 
perate latitude  is  as  necessary  as  from  a  temperate 
latitude  to  a  tropical  one ;  it  is  certainly  very  unsatis- 
factory, if  you  transfer  men  directly  from  one  climate 
to  another,  as  they  do  in  large  masses. 

3668.  The  depressing  influence  of  the  climate  of 
England  is  too  great,  is  it  not  ? — Yes  ;  the  men 
should  be  sent  to  the  Cape  of  Good  Hope  in  the  first 
instance. 

3669.  But  independently  of  that,  the  men  are  very 
often  sent  down  from  the  upper  provinces  to  the 
coast  by  the  regimental  surgeons,  and  then  they  are 
very  often  sent  back  again  to  the  regiment,  and  they 
very  often  die  ? — That  is  from  their  perhaps  not 
viewing  the  case  as  they  should  do,  as  to  the  necessity 
of  obtaining  completely  restored  health  by  a  change 
of  climate.  The  men  should  be  carefully  selected 
under  those  circumstances,  and  sent  to  some  milder 
climate,  and  in  many  cases,  no  doubt,  they  might  be 
transferred  to  the  Cape,  I  think  very  beneficially. 
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3670.  Are  you  of  opinion  that  the  want  of  some 
such  sanitary  station  near  India  causes  results  to 
which  I  have  referred  ? — The  maritime  sanitaria 
which  I  have  recommended,  would  be  in  some  degree 
a  substitute  ;  but  certainly  if  they  were  transferred 
to  the  Cape  of  Good  Hope  or  to  Australia,  that  would 
be,  perhaps,  better.  I  think  there  ought  to  be  a 
sanitary  station  in  Prince  of  Wales's  Island,  but  at 
the  same  time,  I  think  that  maritime  sanitaria  on  the 
coasts  of  India  would,  of  course,  be  useful.  I  think 
that  the  great  mortality  is  caused  by  a  too  immediate 
transference  from  a  tropical  latitude  to  a  temperate 
one. 

3671.  And  the  reason  probably  why  men  are  sent 
back  to  their  regiments  is,  because  there  is  no  inter- 
mediate climate  ? — Yes. 

3672.  (Co/.  Durand.)  Did  you  observe  whether 
there  was  much  difference  in  the  manner  in  which 
these  sudden  changes  were  borne  by  the  soldiers  of 
different  ages  ? — Certainly  ;  there  is  great  difference, 
because  the  changes  after  complete  growth,  and  in 
youth  are  much  more  easily  met  by  the  elasticity  of 
the  constitution  than  by  men  of  older  age. 

3673.  (Co/.  Greathed.)  Is  it  advisable  in  your 
opinion  that  a  final  invaliding  board  should  be  held, 
where  the  evidence  of  the  regimental  surgeon  could 
be  obtained  ? — I  think  it  is  very  desirable  that  the 
evidence  of  the  regimental  surgeon,  wherever  a 
medical  board  is  held  should  be  obtained,  and  which 
could  be  easily  provided  for  under  any  circumstances. 

3674.  But  suppose  the  case  of  men  sent  down  from 
the  upper  country  ? — Still  it  is  desirable  that  the 
surgeon,  or  the  assistant  surgeon,  from  the  regiment 
should  be  sent  with  a  detachment  of  invalids  so  sent. 

3675.  You  know  probably  that  the  men  are  often 
sent  back  to  their  regiment  by  the  final  invaliding 
board  ?  —  Yes  ;  and  I  ascribe  that  to  the  medical 
boards  being  in  a  great  measure  constituted,  as  they 
were  at  one  time,  without  having  a  sufficient  know- 
ledge of  the  cases  of  the  men.  I  think  that  in  many 
cases,  that  has  been  the  cause  of  it. 

3676.  (Dr.  Farr.)  Of  the  troops  embarked  from 
India  invalided  during  ten  years,  954  died  on  their 
passage  from  India  to  England  ;  do  you  think  that 
number  was  excessive  ? — There  must  have  been,  I 
think,  a  very  improper  selection  of  cases.  I  think 
that  in  almost  all  cases  the  opinion  either  of  the  sur- 
geon or  of  the  assistant-surgeon  of  every  detachment 
of  invalids  should  be  obtained,  upon  which  the  final 
decision  of  the  board  should  rest. 

3677.  (Sir  R.  Martin.)  Would  you  have  the  final  de- 
cision come  to  at  the  presidency  or  at  the  place  from 
which  the  soldiers  were  sent  ? — The  difficulty  is  to 
obtain  a  good  medical  board,  in  many  cases,  in  India 
at  the  out-stations.  They  are  very  well  for  the  large 
stations. 

3678.  Would  it  not  be  preferable,  where  it  was 
possible,  to  assemble  a  competent  committee  to  make 
a  decision,  and  consider  the  decision  of  that  com- 
mittee final,  instead  of  having  the  man  again  sub- 
jected to  an  examination  and  decision  at  the  pre- 

The  witne: 


sidency  ? — I  should  say  that  it  might  have  been  at   Dr.  J.  Bird, 
one  time,  when  many  of  the  men  upon  a  medical  F.R.C.P. 
board  were  very  little  acquainted  with  the  diseases   u  May  1861 

of  European  troops  ;  but  I  think  that  if  a  medical    ,   ' 

board,  or  the  Inspector-General,  as  he  must  be  now., 
is  well  acquainted  with  the  diseases  of  European 
troops,  the  decision  should  be  rather  as  a  final  one  at 
the  presidency,  because  the  great  body  of  Indian 
medical  men  have  been  very  little  with  European 
troops  ;  all  their  experience  has  been  gathered  from 
the  native  troops. 

3679.  (Dr.  Gibson.)  Do  you  think  that  a  medical 
officer  who  serves  almost  entirely  with  native  troops 
is  acquainted  with  the  diseases,  and  the  habits,  and 
the  requirements  of  European  troops  in  India,  and  is 
he  competent  to  supervise  those  European  troops  ? — I 
do  not  think,  except  they  are  men  of  very  intelligent 
characters,  who  have  been  with  native  troops,  and 
there  are  such  in  India,  that  they  have  had  full  ex- 
perience bearing  upon  the  knowledge  of  diseases, 
and  all  that  is  connected  with  the  discipline,  as  well 
the  medical  treatment,  of  European  troops.  I  should 
say  that  many  officers  of  native  troops  have  not  ex- 
perience that  is  altogether  reliable. 

3680.  Then  it  would  not  be  safe  to  entrust  them 
with  the  supervision  of  large  bodies  of  European 
troops  ? — That  would  depend  entirely  upon  whether 
the  medical  officers  had  had  sufficiently  varied  ex- 
perience. 

3681.  Take  the  ordinary  class  of  men? — Then  I 
should  say  no  ;  but  I  think  that  medical  officers 
generally  with  native  troops  are  very  intelligent. 

3682.  Do  medical  officers  improve  in  their  profes- 
sional acquaintance  and  knowledge  ? — Many  of  them 
improve  very  much,  I  think.  Formerly  the  know- 
ledge generally,  scientific  as  well  as  medical,  acquired 
by  the  medical  officers  of  the  Company's  army,  was 
very  highly  creditable  and  of  a  superior  character. 

3683.  (Dr.  Sutherland.")  It  has  been  stated  that 
the  men  who  are  invalided  by  local  boards  have  been 
sent  down,  and  afterwards  rejected  by  the  board  at 
the  port  of  embarkation,  or  that  the  men  have  been 
sent  down  and  delayed  there  for  a  length  of  time  till 
they  have  become  fatally  ill  ;  how  would  you  remedy 
that  state  of  things  ? — I  should  propose  in  all  cases 
that  the  invaliding  committee  at  the  presidency 
should  be  selected  by  the  Commander-in-Chief  ;  that 
they  should  be  men  well  acquainted  with  the  diseases 
of  Europeans.  No  doubt  the  character  of  the  medical 
officers  so  selected  must  be  known  to  the  Commander- 
in-Chief,  and  a  careful  selection  of  men  to  constitute 
that  board  should  be  made. 

3684.  Suppose  that  a  man  sent  down  were  delayed 
for  months  at  such  a  place  as  Calcutta,  would  he 
not  be  very  likely  to  die  ? — Yes  ;  and  I  do  not  think 
that  they  ought  to  be  so  delayed.  I  have  known 
such  men  transferred,  and  upon  coming  down  they 
used  to  be  sent  to  the  regimental  hospital  of  the  ar- 
tillery ;  but  I  do  not  think  it  is  advisable  that  the 
men  should  so  come  down,  and  be  kept  at  the  presi- 
dency. 

withdrew. 


Saturday,  18th  May  1861. 

PRESENT  : 

The  Right  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


Sir  Proby  Cautley,  K.C.B. 

Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 

Colonel  Greathed,  C.B. 


Colonel  Durand,  C.B. 

William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 

John  Sutherland,  Esq.,  M.D. 


Brigadier-General  Russell,  C.B.,  examined.  Brlg.-Gen. 

3685.  (Chairman?)  You  have   served,  I  believe,        3687.  You  have  also,  I  presume,  had  some  ex-  -""•sse^> 
with  the  Queen's  troops  in  India  for  16  years  ? — Yes,     perience  of  service  at  home  or  in  other  stations  ? —    18  M  lg61 
from  1842  to  1858.  I  have  served  at  home,  and  in  the  West  Indies. 

3686.  In  what  Presidency  ? — -In  Madras,  except  3688.  Then  you  can  compare  the  barrack  accom- 
during  the  mutiny  in  Bengal  in  1857  and  1858.  modation  and  the  sanitary  arrangements  in  India  with 
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Brig.-Gen.  those  which  exist  elsewhere  ? — My  Indian  experience 
Russell,  C.B.   has  been  entirely  confined  to  the  Madras  Presidency 

  and  to  Burmah. 

18  May  1861.  3689.  Referring  to  the  stations  with  which  you 
'  are  familiar,  what  should  you  say  with  regard  to  the 

sanitary  arrangements  and  the  general  comfort  of  the 
barracks  ? — Many  of  the  old  barracks  were  very  in- 
ferior in  those  respects,  but  I  consider  the  new 
barracks  generally  admirable,  and  that  the  sanitary 
regulations  are  amply  sufficient,  if  the  commanding 
officer  and  superintending  surgeon  will  only  carry 
them  out. 

3690.  At  what  stations  have  you  made  the  longest 
stay  ? — At  Moulmein,  Fort  St.  George,  Secundera- 
bad, Trichinopoly,  and  Rangoon,  and  I  have  visited 
on  duty  Arcot,  Arnee,  Kamptee,  and  Jackatalla. 

3691.  Beginning  with  Moulmein  ;  that  I  believe  is 
a  station  not  in  a  very  healthy  country  ?  —  We 
suffered  a  good  deal  from  dysentery,  and  had  one 
■attack  of  cholera.  We  landed  there  from  England, 
and  the  dysentery  was  attributed  by  the  medical 
officer  to  fresh  pork  that  was  issued  by  the  commis- 
sariat ;  the  supply  was  stopped  ;  and  after  that,  I 
think,  the  men  got  better.  There  was  also  a  good 
deal  of  intemperance  among  the  men  on  first  landing  ; 
they  were  not  accustomed  to  the  ways  of  the  country. 

3692.  Was  it  easy  for  the  men  to  obtain  spirits 
there  ? — They  got  a  nasty  Chinese  spirit  called 
shamshu  from  a  place  just  behind  the  canton- 
ment. 

3693.  Were  the  barracks  at  Moulmein  new  ? — I 
believe  the  barracks  had  been  built  in  1826. 

3694.  Will  you  describe  those  barracks  ? — Each 
company  had  a  barrack  raised  from  two  to  five  feet 
from  the  ground,  built  of  wood  ;  the  walls  were  of 
bamboo  matting  at  first,  but  they  were  afterwards 
changed  for  wood,  thatched  with  the  leaves  peculiar 
to  that  country  ;  the  verandah  was  not  floored  or 
covered  in. 

3695.  Were  the  barracks  often  overcrowded  in 
your  time  ? — They  were  rather  too  full  ;  we  landed 
from  England  1,000  strong,  and  there  was  a  great 
want  of  accommodation  for  the  married  people  ;  we 
were  stronger,  having  just  come  out  from  England, 
than  the  regiment  which  had  occupied  the  barracks 
before. 

3696.  Are  the  barracks  surrounded  by  an  open 
space  ? — Yes,  the  inside  of  the  bund  was  all  cleared 
away  ;  these  barracks  have  been  condemned,  and 
I  believe  that  now  the  European  troops  have  been 
withdrawn  entirely  from  Moulmein.  But  there  was 
an  excellent  plan  for  the  erection  of  pucka  barracks, 
and  the  bricks  were  being  collected  when  I  was  there, 
just  before  the  mutiny  broke  out. 

3697.  {Col.  Durand.)  I  think  the  artillery  were 
in  puckah  barracks  ? — Yes,  after  the  fire.  Not  that 
I  think  puckah  barracks  are  good  in  Burmah  ;  I 
consider  barracks  constructed  of  wood  are  cooler  aud 
drier. 

3698.  Then  you  would  prefer  barracks  constructed 
of  wood  ? — Yes. 

3699.  {  Chairman.)  But  they  are  less  durable,  are 
they  not? — I  saw  those  barracks  in  1857;  they 
were  built  in  1826.  The  roofs  should  be  shingled  to 
avoid  the  risk  of  fire  ;  the  new  native  barracks  at 
Moulmein  were  shingled. 

3700.  Will  you  now  be  good  enough  to  describe 
the  barracks  at  Fort  St.  George  ? — They  are  very 
bad,  especially  the  ground  floor.  We  had  an  attack 
of  cholera,  which  was  attributed  to  a  drain  which  ran 
close  to  one  of  the  rooms. 

3701.  Has  that  state  of  things  been  altered  since  ? 
— I  believe  it .  has,  and  that  the  officers  have  been 
moved  into  another  part  of  the  fort,  and  their 
quarters  have  been  given  over  to  the  men,  but 
whether  any  men  are  lodged  in  the  under  story  at 
present  I  do  not  know. 

3702.  Were  these  barracks  within  the  fort  ? — 
Yes  ;  and  no  breeze  could  reach  them. 

3703.  Since  you  knew  them,  I  believe,  part  of  the 
fort  has  been  taken  down  ? — That  I  do  not  know. 


I  speak  of  them  as  they  existed  from  1845  to  1847, 
when  I  was  stationed  in  Fort  St.  George. 

3704.  What  kind  of  accommodation  was  there  in 
the  shape  of  barracks  at  Secunderabad  ?  —  The 
barracks  there  were  overcrowded;  they  were  badly 
constructed,  built  in  squares,  one  square  within 
another,  and  the  air  could  not  freely  circulate  round 
them.  They  had  been  built  for  700  men,  and  we 
were  1,000  strong  ;  thus  all  the  verandahs  were 
occupied  by  the  troops,  and  that  prevented  the  air 
getting  in.  The  nights  were  at  times  very  cold,  and 
the  men  barred  up  every  hole  by  which  any  air 
could  possibly  get  into  them.  There  was  a  detached 
building  occupied  by  two  companies  and  th«  band. 
When  punkahs  were  put  in  the  Secunderabad  barracks 
in  1848,  it  was  found  necessary  to  replace  the  beams 
in  this  building.  The  opportunity  was  taken  to  raise 
the  walls  three  feet,  and  to  put  on  what  was  termed 
a  Bengal  roof,  by  which  a  current  of  air  was  admitted 
all  round,  and  wire  gauze  was  placed  inside  and  out- 
side the  ventilators,  beyond  the  reach  of  the  men. 
After  this  was  done  no  serious  case  of  dysentery,  the 
scourge  of  Secunderabad,  occurred  among  the  men 
quartered  in  this  building,  and  the  medical  officer 
who  visited  it  before  morning  gun-fire,  found  the 
atmosphere  as  pure  and  sweet  as  in  his  own  bedroom, 
which  he  had  just  left,  while  it  was  very  offensive 
in  the  other  portions  of  the  barracks.  This  dysentery 
I  therefore  conclude  arose  more  from  the  construc- 
tion, overcrowding,  and  defective  ventilation  of  the 
barracks  than  from  their  site. 

3705.  {Sir  R.  Martin.)  But  that  position  was  very 
bad,  was  it  not  ? — It  was  not  good.  It  was  in  a 
hollow,  with  a  swamp  on  one  side  and  an  old  grave- 
yard on  the  other. 

3706.  It  was  in  a  saucer,  in  fact  ? — Yes  ;  but  we 
were  comparatively  healthy  whilst  we  were  there. 

3707.  Will  you  now  favour  us  with  your  opinion 
as  to  the  barracks  at  Trichinopoly  ? — The  barracks 
formed  a  square,  two  sides  bomb-proof  and  two  sides 
tiled.  There  were  also  five  detached  buildings  outside, 
'each  holding  a  company,  built  of  mud,  and  covered 
in  with  thatch.  These  latter,  called  temporary  bar- 
racks, were  by  far  the  cooler  and  most  agreeable. 
They  have  since  been  burned  down,  and  I  believe  all 
intention  of  building  new  barracks  at  Trichinopoly, 
for  which  timber  had  been  collected,  has  been  aban- 
doned since  the  station  of  Jackatalla  has  been 
established. 

3708.  You  say  that  the  temporary  barracks  were 
cooler  than  the  others  ? — "Yes,  they  were. 

3709.  They  were  more  suited  to  an  extremely 
hot  station,  such  as  Trichinopoly  is  ? — Decidedly. 
Bomb-proof  barracks  were  most  unsuitable  to  that  hot 
station.  They  were  unbearable  by  day,  and  the  men 
could  not  sleep  in  them  by  night.  A  few  days  after  our 
arrival  application  was  made  to  have  them  thatched 
over  and  a  pandall  erected,  this  was  immediately 
complied  with.  I  never  knew  the  Madras  govern- 
ment refuse  a  reasonable  request  which  was  calculated 
to  benefit  the  European  troops.  This  was  done  in- 
stantly, at  considerable  expense. 

3710.  {Chairman.)  The  mortality  at  Trichinopoly 
is  low,  is  it  not  ? — We  were  very  healthy.  In  the 
first  year  we  only  lost  14  men,  in  the  second  16, 
in  the  third  18,  in  the  fourth  year  we  lost  more, 
because  we  were  upon  the  move,  and  cholera  broke 
out.  We  had  latterly  250  men  employed  in  levelling 
a  hill  and  building  a  barrack  at  Jackatalla. 

3711.  What  is  the  situation  of  the  barracks  at 
Trichinoply  ;  is  there  a  free  circulation  of  air  round 
them  ? — There  is  comparatively.  On  our  arrival  we 
found  the  patchery  of  the  regiment  that  we  relieved 
close  up  to  the  barrack  on  one  side,  and  on  the  other 
side  abutting  on  the  bazaar.  I  refused  to  take  this 
patchery  over  ;  and  when  the  other  regiment  marched 
out  the  whole  was  levelled  to  the  ground,  thus  giving 
a  space  of  about  200  yards  clear  on  that  side  of  the 
barracks,  and  we  then  built  a  patchery  for  ourselves 
elsewhere. 
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3712.  Are  the  barracks  there  old  or  new  ones  ? — i 
Old. 

3713.  I  presume  the  part  that  was  bomb-proof 
formed  part  of  an  old  fortification  ? — No,  I  do  not 
imagine  that  that  was  so,  I  think  it  was  the  style  of 
building  at  the  period  they  were  erected  ;  the  artillery 
barracks  at  Secunderabad  were  bomb-proof,  and  also 
the  barracks  at  Arnee  and  Arcot,  if  I  recollect  rightly. 

3714.  With  regard  to  the  barracks  at  Rangoon, 
were  they  old  barracks  or  of  modern  construction  ? — 
They  were  built  whilst  we  were  there. 

3715.  {Col.  Durand.)  Were  they  constructed  of 
wood  ? — Yes. 

3716.  And  raised  from  the  ground  ? — Yes,  from 
5  to  9  feet. 

3717.  For  those  countries,  taking  the  coast  of 
Burmah  and  the  Tenasserum  provinces,  you  have  a 
decided  preference  for  barracks  constructed  of  wood 
as  compared  with  any  others  ? — Yes. 

3718.  (Chairman.)  But  there  is  considerable  risk 
and  danger  to  be  apprehended  from  fire,  is  there  not  ? 
— Yes,  there  is  that  disadvantage  in  Avood,  which  I 
think  could  be  remedied  if  the  barracks  were  shingled, 
instead  of  being  thatched  with  leaves,  which  require 
renewing  every  second  year.  During  the  monsoon 
the  ridges  and  portions  of  the  leaves  are  occasionally 
blown  away,  and  the  men  are  drenched  ;  I  remember 
that  after  one  storm  there  was  not  a  dry  house  in 
the  whole  cantonment. 

3719.  (Sir  P.  Cautley.)  The  objections  are  the 
danger  of  fire,  and  the  effects  of  very  heavy  hurri- 
canes ? — Yes,  the  south-west  monsoon. 

3720.  'Dr.  Gibson.)  Why  are  barracks  so  con- 
structed cooler  than  others  ? — I  think  there  is  a  freer 
circulation  of  air  through  them,  and  they  did  not 
appear  to  me  to  hold  the  damp  as  the  pucka  houses 
did. 

3721.  (Sir  R.  Martin.)  Hitherto  they  have  been 
constructed  after  the  fashion  of  the  country  ? — Yes, 
very  much  so. 

3722.  Raised  oft"  the  ground,  and  the  roofs  made  of 
leaves  ? — Yes,  I  think  the  barracks  were  20  feet 
wide,  with  an  enclosed  verandah  of  12  feet,  and  a 
pandall  outside  that  again  of  8  feet. 

3723.  You  would  recommend  a  more  solid  roof?. — 
Yes,  they  have  now  machines  for  cutting  shingles  ; 
many  of  the  houses  in  the  town  were  shingled,  the 
same  as  in  the  West  Indies. 

3724.  (Chairman.)  What  is  the  nature  of  the 
country  in  the  neighbourhood  of  Rangoon  as  to 
healthiness  ;  are  there  any  marshes  round  it  ? — It  is 
covered  with  jungle,  but  well  drained  into  a  fine  lake 
about  a  mile  from  the  infantry  barracks,  or  into  the 
river  ;  the  substratum  is  laterite. 

3725.  You  have  spoken  of  one  case  in  which  a 
want  of  ventilation  was  found  at  night  ;  has  that,  in 
your  experience,  been  an  ordinary  subject  of  complaint 
that  the  barracks  are  close  and  ill-ventilated  ? — The 
barracks  at  Secunderabad,  and  the  permanent  barracks 
at  Trichinopoly  certainly  were  very  badly  ventilated, 
and  that  had  I  have  no  doubt  a  great  deal  to  do  with 
the  disease  ;  which  was  indeed  proved  by  the  com- 
parative immunity  from  dysentery  in  the  barracks 
that  were  altered  at  Secunderabad. 

3726.  I  presume  that  the  effects  of  defective  venti- 
lation are  more  felt  in  the  cold  than  in  the  hot  season? 
— In  the  cold  season  every  aperture  is  stopped  ;  the 
ventilators  consisted  of  wooden  shutters,  opened  and 
shut  by  ropes,  which  were  within  reach  of  the  men, 
who  closed  them  at  night.  These  wooden  shutters 
were  removed,  and  wii'e  gauze  put  inside  and  outside. 
There  was  not  enough  gauze  to  do  this  throughout 
the  barracks  ;  it  was  an  experiment  on  the  part  of 
Captain  Buckle,  the  engineer  officer,  and  proved 
most  successful. 

3727.  Is  it  difficult  to  arrange  the  ventilators  so 
that  the  men  cannot  touch  them  ? — It  is  easily  done 
in  the  manner  I  have  described  when  the  apertures 
are  above  the  reach  of  the  men.  The  lower  panels 
of  some  doors  were  taken  out,  and  replaced  by  double 
wire  gauze.    It  was  found,  however,  that  the  men 
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head  happened  to  be  placed  close  to  a  draught,  he  of  '  

course  closed  it  up. 

3728.  The  men  clo  not  object  to  ventilation,  but 
they  object  to  its  being  conducted  in  such  a  manner 
that  they  have  a  complete  draught  upon  them  ? — 
They  object  to  any  air  coming  upon  their  own 
persons. 

3729.  A  thorough  draught  is  what  they  object  to  ? 
— Yes.  The  nights  in  Burmah  are  close  at  the  com- 
mencement, but  become  cold  towards  morning  ;  the 
men  throw  off  their  clothes  before  going  to  bed,  and 
when  they  awoke  they  were,  frequently  chilled,  and 
diarrhoea  ensued. 

3730.  That  was  an  extensive  cause  of  the  sickness? 
— Yes,  and  that  was  the  great  cause  I  believe  among 
the  Burmese  themselves  ;  I  was  told  that  their 
children  suffered  very  much  from  bowel  complaints, 
caused  by  the  chilly  morning  air. 

3731.  (Chairman.)  Have  you  found  any  difficulty 
in  getting  repairs  executed  that  were  required  ? — 
Never  ;  we  sent  in  an  account  of  the  repairs  required 
every  week,  and  they  were  done  instantly  by  the 
executive  engineer.  The  troops  in  India  have  not  to 
pay  rent,  as  they  have  at  home,  under  the  head  of 
barrack  damages,  fail'  wear  and  tear  is  allowed,  and 
only  wilful  damage  charged. 

3732.  How  often  are  the  walls  and  ceilings  of 
barracks  cleaned,  and  who  directs  that  operation  ? — 
They  are  whitewashed  once  a  year  by  the  executive 
engineer  or  officer  in  chai'ge  of  public,  buildings,  and 
the  companies  used  frequently  to  whitewash  them  to 
the  height  of  six  feet.  Hospitals  also  are  whitewashed 
once  a  year,  as  often  as  the  medical  officer  sends  in  a 
requisition.  The  outside  walls  of  the  various  build- 
ings are  coloured  every  second  year. 

3733.  Have  there  been,  within  your  knowledge,  any 
complaints  of  the  floors  being  damp  ? — Not  in  any  of 
the  barracks  that  I  have  been  in.  They  do  not  gene- 
rally wash  the  floors  in  India  ;  there  are  sweepers 
appointed  by  the  government,  and  they  damp  and 
sweep  them  over  three  or  four  times  a  day.  I  believe 
that  washing  introduces  white  ants. 

3734.  Have  there  been  any  complaints,  at  any  of 
the  stations  which  you  have  mentioned,  of  surface 
water  lying  about  from  want  of  drainage  in  the  imme- 
diate neighbourhood  ? — No  ;  if  there  were  any  it  was 
instantly  removed  on  being  pointed  out  ;  the  drains 
all  round  the  barracks  are  washed  and  swept  by 
commissariat  sweepers  attached  to  the  quartermaster's 
department  ;  there  is  a  regimental  establishment  of 
lascars,  sweepers,  toties,  carts,  &c,  quite  sufficient  to 
ensure  perfect  cleanliness  in  and  around  the  barracks. 

3735.  Do  you  think  that  in  that  respect  there  was 
nothing  left  undone  that  should  have  been  done  ? — The 
provision  made  by  Government  is  ample.  All  depends 
upon  the  commanding  officer  personally  seeing  that 
all  under  him  do  their  duty  in  this  respect. 

3736.  (Col.  Durand.)  Are  the  requisitions  always 
attended  to  ? — Invariably. 

3737.  (Sir  R.  Martin.)  It  was  difficult,  I  believe, 
to  drain  the  ground  about  the  barrack  and  hospital  at 
Secunderabad,  was  it  not,  owing  to  its  being  an  incon- 
venient locality  ? — There  was  a  good  fall  from  the 
barrack  on  the  one  side  and  the  hospital  on  the  oppo- 
site side  ;  I  never  found  any  difficulty  ;  there  was  a 
little  accumulation  of  water,  I  remember  once,  but  the 
quastermaster-general  instantly  cleared  it  off. 

3738.  Were  new  barracks  constructed  before  you 
left  that  station  ? — No,  none  were  thought  of. 

3739.  (Dr.  Gibson.)  Where  were  the  urinals  usually 
placed  ? — Tubs  were  placed  in  the  verandahs,  and  re- 
moved by  the  toties  before  gun-fire. 

3740.  During  the  daytime  what  was  the  arrange- 
ment ? — Then  the  men  went  to  the  rear  ;  the  tubs 
were  in  the  verandahs  during  the  night,  but  there  was 
nothing  in  the  barrack  rooms  during  the  day  in  the 
way  of  urinals. 

3741.  (Chairman.)     At  the  various  stations  to 
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Brig.-Gcn.  which  you  have  alluded  has  there  been,  in  your  judg- 
Bussell,  C.B.  mentj  sufficient  accommodation  for  the  married  men, 
18  Ma   1861    w'10  ^ve'  as  ^  understand,  out  of  the  barracks  in 

 '    mits  • — They  do  ;  at  Moulmein  the  patchery  was  not 

sufficient  for  the  number  of  married  people  ;  the 
married  men  of  the  right  wing  of  the  regiment  had 
to  build  huts  for  themselves,  and  they  incurred  thereby 
a  heavy  pecuniary  loss,  as  we  were  not  replaced  by 
another  regiment,  but  only  by  a  wing  for  whom  the 
accommodation  in  the  Government  patchery  sufficed. 
In  Fort  St.  George  all  the  married  people  were  put 
into  a  large  bomb-proof,  which  might  be  described 
as  a  hell  upon  earth.  There  was  no  privacy  and  no 
ventilation  ;  one  crying  child  would  disturb  half  the 
place,  and  this  was  more  than  men's  tempers  could 
bear  in  that  bilious  climate.  The  scenes  which  en- 
sued may  be  better  imagined  than  described.  After- 
wards an  old  stable,  or  some  gun  sheds,  were  converted 
into  quarters  for  the  married  people,  whose  health 
and  morale  improved  from  the  moment  they  had 
separate  and  respectable  accommodation. 

3742.  (Sir  R.  Martin.}  Do  the  objections  which 
you  have  stated  apply  generally  to  all  the  bomb-proofs 
throughout  India,  as  being  unsuited  for  occupation  by 
Europeans  ? — Yes  ;  but  I  am  talking  of  married 
families  being  placed  close  together,  with  nothing  per- 
haps but  a  sheet  between  them,  in  the  same  place,  "so 
that  every  sound  is  heard  from  one  end  to  the  other. 

3743.  (Chairman.)  How  many  men  are  allowed 
to  marry  in  a  regiment  ? — Twelve  per  cent.,  exclusive 
of  the  serjeants. 

3744.  Was  it  the  same  in  the  Indian  service  ? — 
The  company's  troops  and  the  Queen's  troops  are 
exactly  on  the  same  footing,  the  regulations  apply  to 
both  services. 

3745.  (Col.  Greathed.)  Do  you  prefer  huts  or 
barracks  for  the  married  people  ?- — Huts  ;  at  Secun- 
derabad  the  quarters  for  the  married  people  belonged 
to  natives,  from  whom  they  were  rented.  At  Ran- 
goon the  married  people  were  accommodated  in 
barracks  run  up  originally  during  the  war,-  which  had 
been  made  at  Moulmein  and  put  up  at  Rangoon  ;  at 
Trichinopoly  we  built  huts  for  ourselves. 

3746.  How  did  you  provide  a  fund  for  building 
those  huts  ? — Those  huts  were  built  out  of  the  can- 
teen fund,  the  three  per  cent,  fund  and  coffee-room 
fund,  but  it  was  entii-ely  at  the  risk  of  the  command- 
ing officer. 

3747.  Had  you  any  hutting  allowance  there  ? — 
No;  the  huts  cost  from  70  to  80  rupees  each,  and 
each  man  paid  two  rupees  a  month  as  rent. 

3748.  (Chairman.)  I  think  you  have  stated  that 
you  prefer  huts  in  all  cases  to  barracks  for  the 
married  families  ? — Yes,  I  prefer  them  for  the  sake 
of  the  domestic  privacy,  and  the  consequent  increased 
comfort  and  happiness  they  afford  the  married  people. 
I  think  that  each  man  should  have  his  butt  and  his 
ben  ;  but  I  would  not  make  the  huts  too  comfortable, 
that  would  be  placing  a  premium  upon  matrimony. 

3749.  Does  it  lead  to  a  great  increase  of  expendi- 
ture to  provide  separate  huts  for  the  married  people  ? 
— I  should  imagine  not. 

3750.  (Sir  R.  Martin.)  Materials  and  labour  both 
being  cheap  in  India  ? — Yes. 

3751.  (Col.  Durand.)  You  do  not  think  that  it 
affects  discipline  ? — Not  injuriously  ;  I  think  that 
all  are  likely  to  be  more  careful  and  better  behaved 
when  every  married  man  has  a  hut  to  himself.  In 
a  barrack  a  man  has  only  a  part  of  the  barrack  par- 
titioned off  for  him,  and  he  has  no  comfort  in  going 
home  to  the  society  of  his  wife,  for  every  word  that 
is  said  is  heard  ;  on  the  other  hand,  I  have  seen  the 
married  men  sitting  in  their  little  gardens  smoking 
their  pipes,  with  their  wives  and  children  playing 
about  them  ;  we  never  allowed  a  single  man  to  go 
into  the  patchery  without  a  pass. 

3752.  Did  that,  in  your  opinion,  affect  the  general 
discipline  of  the  regiment  ? — There  was  a  regulation 
against  any  unmarried  man  going  to  the  j)atchery 
without  a  pass,  and  that  pass  was  given  for  one 
afternoon  by  the  commanding  officer  ;  the  married 


people  found  this  to  be  so  great  an  advantage,  that  if 
a  man  did  go  into  the  patchery  he  was  sure  to  be 
reported,  and  he  was  punished  for  disobedience  of 
orders.  I  conceive  that  that  arrangement  promoted 
the  comfort  and  respectability  of  the  married  people 
— that  they  had  more  self-respect,  and  conducted 
themselves  far  better  than  they  did  before. 

3753.  (Sir  R.  Martin.)  It  produced  greater  self- 
respect  and  greater  contentment  ? — Very  much  so  ; 
the  single  men  seemed  to  be  satisfied  that  the  married 
men  were  respectable  and  properly  looked  after,  and, 
indeed,  it  seemed  to  have  a  beneficial  effect  upon  the 
whole  regiment. 

3754.  (Dr.  Farr.)  Was  the  pay  of  a  married  man 
sufficient  to  support  a  wife  and  family  ? — A  European 
woman  was  allowed  five  rupees  a  month,  an  Eurasian 
three  and  a  half,  and  each  child  two  and  a  half.  I 
think  this  is  a  solitary  instance  of  a  man's  income 
increasing  with  his  family. 

3755.  Do  you  think  that  an  extension  of  the  per- 
mission to  marry  would  not  be  injurious  in  India  to 
some  extent,  as  in  other  places  ? — I  think  that  the 
married  men  are  the  most  healthy,  and  there  is  one 
class  of  disease  which  of  course  they  are  entirely  free 
from,  but  the  difficulty  is  on  the  line  of  march. 

3756.  Would  you  be  disposed  to  remove  all  re- 
striction upon  marriage  in  the  army  in  India  ? — No  ; 
I  should  have  no  objection  to  see  the  number  of 
married  people  increased.  The  commanding  officer 
must  of  course  approve  of  a  woman  who  is  to  enter 
his  regiment,  and  a  man  must  have  some  means  of 
keeping  her.  We  never  allowed  a  man  to  marry 
unless  he  had  50  rupees  to  start  with  in  the  bank. 

3757.  Subject  to  those  restrictions,  you  would  not 
object  to  an  extension  of  the  number  of  married 
soldiers  in  each  regiment  in  India  ? — No  ;  but  it  is  a 
heavy  drain  upon  the  canteen  fund  wheu  marches 
are  long  and  occur  after  short  intervals. 

3758.  (Col.  Durand.)  A  difficulty  is  felt  in  times 
of  service  when  you  have  to  leave  them  ? — Yes. 

3759.  (Dr.  Farr.)  Marriage  I  suppose  has  a  ten- 
dency to  diminish  the  amount  of  debauchery,  and  of 
syphilis  ? — Yes. 

3760.  (Col.  Greathed.)  When  you  do  leave  the 
women  they  receive  only  five  rupees  a  month  ? — 
They  and  their  families  continue  to  draw  the  Govern- 
ment allowance  already  mentioned,  and  the  husbands 
allot  them  a  portion  of  their  pay.  Our  families  did 
not  accompany  us  to  Burmah,  and  were  separated 
from  the  regiment  for  nearly  two  years  ;  during  this 
time  each  woman  was  granted  a  rupee  or  two  monthly 
from  the  canteen  fund,  the  Government  allowing 
them  a  fair  proportion  of  barrack  attendance  and 
utensils.  When  the  regiment  took  the  field  in  1857 
Government  issued  rations  to  the  families,  but  the 
canteen  fund  was  not  rich  enough  to  give  any 
allowance. 

3761.  That  remittance  from  the  men  was  made 
entirely  under  an  arrangement  made  by  the  command- 
ing officer,  was  it  not  ? — It  is  done  by  what  is  called 
in  Madras  family  certificates. 

3762.  Is  that  universal  ? — Yes  ;  for  instance,  the 
Sepoys  when  going  upon  service  to  Burmah  did  not 
take  their  families  with  them,  but  they  allotted  to 
them  so  much  of  their  pay,  that  is  universal  in 
Madras. 

3763.  (Chairman.)  To  what  extent  would  you 
increase  the  permission  to  marry  ? — From  12  to  25 
per  cent. 

3764.  Have  you  at  all  calculated  what  the  extra 
expense  would  be  ? — I  have  not ;  it  Avould  just  be 
double  the  present  expense  if  the  number  was  kept 
up,  which  would  seldom  or  ever  be  the  case,  more 
especially  with  the  limited  service  of  ten  years.  We 
have  been  under  the  12  per  cent. 

3765.  (Col.  Greathed.)  .And  not  often  up  to  12 
per  cent.  ? — It  happened  that  we  were  more  than 
once  stationed  nearest  to  other  regiments  ordered 
home,  and  the  married  people  volunteered  to  join  us, 
on  account  of  the  small  expense  that  they  would 
incur  in  removing  their  things. 
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3766.  {Chairman.)  With  regard  to  the  occupations 
and  amusements  of  the  men,  do  you  think  that  suffi- 
cient provision  is  made  for  them  in  that  respect  or 
not  ? — There  are  ball  alleys  provided  in  all  the 
barracks,  and  the  Government  have  latterly  provided 
skittle  grounds,  skittles  being  certainly  the  most 
favourite  amusement  of  the  soldier,  both  at  home  .and 
abroad  ;  they  have  other  games,  like  Eton  and  Harrow, 
which  come  in  their  appointed  seasons,  but  skittles 
they  play  at  all  the  year  round. 

3767.  Has  the  experiment  ever  been  made  of  util- 
izing the  labour  of  the  soldiers  by  encouraging  them 
to  learn  trades  ? — We  always  had  our  tailors  and 
shoemakers  employed,  our  carpenters  were  in  full 
work,  and  often  the  blacksmiths  ;  there  were  one  or 
two  other  trades  who  found  full  occupation  among 
the  officers  and  civilians  in  the  cantonment  ;  if  the 
men  had  any  trades,  they  were  allowed  to  exercise 
them  in  Burmah;  at  Rangoon  we  had  nearly  one  half 
of  the  regiment  employed  in  levelling  a  stockade  ; 
some  oO  or  60  of  the  men  were  employed  as  clerks  in 
the  various  offices  ;  before  the  natives  from  the  other 
coast  came  over  the  men  made  a  great  deal  of  money, 
and  their  health  improved. 

3768.  Do  you  think  that  the  men  are  better  con- 
ducted when  occupation  is  found  for  them? — Decidedly, 
and  they  are  more  healthy. 

3769.  {Col.  Greathed.)  I  think  you  said  that  the 
men  were  employed  for  a  considerable  time  at  Jacka- 
talla  ? — There  were  250  employed  there  ;  two  com- 
panies, and  all  the  tradesmen  in  the  regiment  were 
sent  to  Jackatalla  to  clear  the  ground  and  build  new 
barracks.  A  very  tine  range  of  barracks  was  being 
erected  while  I  was  there,  and  the  situation  seemed 
well  chosen  ;  our  men  were  at  that  time  located  in 
huts  of  wattle  and  dab. 

3770.  ( Chairman.)  That  could  only  be  done,  I 
suppose,  at  a  hill  station.  You  would  not,  I  presume, 
put  European  soldiers  to  work  in  the  plains  if  you 
could  avoid  it  ? — From  what  I  understand  of  the  plains 
of  Bengal,  and  from  what  I  saw  of  them,  they  are 
rather  different  from  Madras.  I  have  seen  no  station 
at  Madras  in  which  at  certain  times  there  were  not 
some  of  our  men  working  in  gardens,  and  they  never 
seemed  to  suffer  from  it  ;  we  were  most  particular  as 
to  the  hours  during  which  they  might  work,  and 
not  getting  wet  during  the  rainy  season.  In  Burmah 
the  medical  officer  narrowly  watched  them  and  kept 
an  account  of  the  men  who  were  at  work  to  see 
whether  there  was  a  larger  proportion  of  them  going 
to  hospital,  but  I  think  he  found  there  were  fewer  ; 
indeed  the  men  became  twice  as  strong,  and  improved 
in  every  respect. 

3771.  {Sir  R.  Martin.)  You  would  regard  the 
occupation  of  the  men  on  the  plains  as  preferable  to 
being  immured  in  barracks  and  leading  a  listless  life  ? 
• — Yes  ;  at  Kamptee,  where  the  infantry  are  carried 
off  with  apoplexy,  the  horse  artillerymen  do  not  suffer 
from  that  disease  in  the  hot  season.  I  think  that  if 
workshops  were  found  for  them,  and  the  men  could 
work  protected  from  the  sun,  that  it  would  be  of 
great  advantage. 

3772.  You  mean,  I  presume,  in  covered  sheds  ? — 
Yes. 

3773.  {Chairman.)  I  suppose  those  could  be  erected 
at  no  considerable  expense  ? — Yes.  Lord  Dalhousie 
published  a  Minute  on  leaving  India,  showing  the 
advantages  which  had  resulted  from  his  adminis- 
tration, and  in  that  Minute  he  reckoned  the  establish- 
ment of  soldiers'  workshops.  I  had  never  seen  one, 
and  as  I  was  commanding  a  brigade  at  Rangoon, 
I  immediately  applied  for  workshops,  quoting  my 
authority.  After  some  time  I  received  an  answer 
to  the  effect  that  they  had  no  official  knowledge 
of  any  such  document  as  I  had  quoted,  and  therefore 
nothing  was  done. 

3774.  {Colonel  Durand.)  Have  you  ever  known 
Europeans  employed  in  magazines  ? — Never. 

377.5.  (Sir  P.  Cautley.)  In  the  Punjab  Avorkshops 
have  been  erected,  I  believe  ? — Yes,  I  have  heard  so. 
3776.  At  one  end  of  the  barrack  there  is  a  work- 


shop and  at  the  other  end  a  reading  room,  but  I  have  Brig.-Gen. 
understood  that  it  depends  very  much  upon  the  com-    Russell,  C.B. 
manding  officer  how  matters  eo  on  as  to  the  men        "  1 
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being  employed  in  workshops  ? — I  think  that  every-       *  y 
thing  depends  upon  the  commanding  officer. 

3777.  As  far  as  I  can  gather,  no  results  have  yet 
been  arrived  at  as  to  these  workshops? — I  do  not- 
know  as  to  the  workshops.  We  had  a  reading-room 
crowded  the  whole  day  long,  as  we  never  allowed 
the  men  to  be  out  between  ten  o'clock  and  four  in  the 
afternoon.  It  was  supported  by  the  voluntary  sub- 
scriptions of  the  officers  and  men,  and  well  supplied 
with  newspapers  and  periodicals  ;  boxes  were  sent 
out  from  Smith  and  Elder's  every  quarter,  and  the 
library  contained  at  last  1,000  volumes,  and  was 
attended  with  very  great  benefit  to  the  men.  There 
was  also  a  coffee-room,  in  which  the  men  could  have 
ginger-beer,  soda-water,  tea,  and  coffee,  biscuits, 
sardines,  jams,  preserves,  pickles,  cheese,  bacon,  &c. 
from  an  hour  before  gun-fire  till  tattoo.  Nothing  of 
that  kind  was  allowed  to  be  sold  in  the  canteen  ;  the 
men  had  no  amusements  in  the  neighbourhood  of  the 
canteen,  but  Ave  encouraged  them  near  the  coffee-room. 

3778.  Did  you  establish  a  gymnasium  to  enable  the 
men  to  take  athletic  exercises"?' — One  at  Secunderabad 
similar  to  the  one  at  Primrose  Hill,  and  for  about  tAvo 
months  it  Avas  in  full  SAving,  but  after  that  I  do  not 
think  that  half-a-dozen  men  ever  went  near  it. 
They  got  tired  of  it,  there  Avas  no  excitement ;  they 
preferred  foot-ball,  cricket,  and  wrestling.  A  theatre 
also  was  a  great  source  of  amusement  ;  it  gave  so 
many  men  occupation,  and  to  the  actual  performers 
it  was  rather  lucrative.  The  room  Avas  also  used  of 
an  evening  for  glee  singing,  dancing,  &c.  by  the 
various  companies  in  succession. 

3779.  You  took  care  to  keep  the  canteen  as  far  as 
possible  from  the  place  of  amusement  ? — Yes.  The 
object  Avas  to  draw  men  from  the  canteen  to  the 
coffee  room,  the  very  smell  of  the  liquor  being  a 
temptation  ;  each  man  was  obliged  to  drink  his  allow- 
ance at  the  bar  and  move  on  ;  no  one  Avas  allowed  to 
sit  down  in  the  canteen.  There  Avas  an  attempt  made 
to  induce  the  men  to  draAV  their  malt  liquor  to  drink 
at  dinner,  but  they  had  not  been  accustomed  to  it,  and 
preferred  bolting  their  dinner  and  running  off  to  the 
canteen,  and  drinking  the  porter  fresh  from  the  tap, 
as  they  said. 

3780.  (Col.  Greathed.)  There  is  a  difficulty  in 
carrying  the  beer  about,  is  there  not  ? — Yes,  the  men 
said  that  it  got  flat,  and  they  did  not  like  it. 

3781.  (Chairman.)  The  custom,  I  presume,  with 
you  Avas  not  to  issue  a  spirit  ration,  but  to  alloAV  the 
soldier  to  draw  it,  paying  for  it  ? — There  is  no  spirit 
issued  as  a  ration  in  India.  Tavo  drains  daily  for 
each  man  on  the  strength  of  the  regiment  may  be 
drawn  from  the  commissariat  at  the  rate  of  two 
rupees  a  gallon,  and  it  is  retailed  in  the  canteen  at 
the  rate  of  tAvo  and  a  half.  More  cannot  be  draAvn, 
but  I  doubt  Avhether  the  full  alloAvance  is  eA'er  drawn; 
The  malt  liquor  is  also  receiA'ed  from  the  commis- 
sariat, and  retailed  at  prime  cost. 

3782.  What  means  are  there  of  preventing  a  man, 
after  consuming  his  oavii  alloAvance,  from  consuming 
that  of  his  comrade  also,  or  of  selling  it  ? — At  the 
bar  of  the  canteen  each  man's  name,  by  companies,  is 
pasted  doAvn  on  a  board,  and  against  this  board  there 
are  a  number  of  pegs  ;  there  is  the  canteen  serjeant 
present  Avho  supplies  it,  assisted  by  another  non-com- 
missioned officer,  and  as  each  man  gets  his  dram  a 
peg  is  pulled  out  ;  it  is  drunk  on  the  spot. 

3783.  Do  you  think  that  in  that  Avay  there  is 
sufficient  security  against  excess  ? — I  think  it  is  im- 
possible for  the  men  to  get  any  more  than  their  tAvo 
drams. 

3784.  Do  you  think  that  the  quantity  of  spirit 
which  each  man  is  alloAved  to  draw  is  larger  than  it 
ought  to  be  ? — No.  Arrack  is  not  so  poAverful  a 
spirit  as  either  whisky  or  brandy. 

378o.  What  is  the  quantity? — One  dram  after 
dinner,  and  one  dram  in  the  evening. 

3786.  What  about  is  the  quantity  contained  in  a 
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Brig.-Gen.    dram  ? — A  large  wine-glass  full.     The  men  are 

Russell,  C.B.   very  fond  of  having  them  double,  but  we  always 

made  a  man  2:0  out  and  come  in  again  before  he  had 
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J  the  second  dram. 

3787.  Do  you  not  think  that  two  wine  glasses  full 
of  raw  spirits  are  more  than  are  good  for  the  men  ? — 
Yes,  I  think  so,  when  taken  at  one  time. 

3788.  Do  you  think  that  there  would  be  great  dis- 
content if  that  quantity  was  now  reduced  ? — I  think 
so,  and  that  it  would  drive  the  men  to  the  bazaar  for 
liquor. 

3789.  You  would  probably  therefore  think  that  it 
is  better  to  rely  on  those  indirect  influences  which 

ou  have  mentioned  than  to  diminish  the  quantity  ? — 
jfes  ;  a  case  of  drunkenness  should  never  be  looked 
.iver,  or  any  excuse  made  for  it.  Treat  the  soldier 
with  due  consideration  at  all  times,  so  that  he  may 
imbibe  some  self-respect  and  self-control ;  I  believe 
that  men  are,  as  a  body,  very  much  what  they  know 
your  opinion  of  them  to  be. 

3790.  (Sir  R.  Martin.')  At  present  the  soldier 
looks  upon  the  dram  as  his  right,  does  he  not  ? — Yes, 
and  if  he  had  gone  to  any  other  colony  he  would 
have  drawn  the  same  amount  of  liquor  as  part  of  his 
ration. 

3791.  (Chairmani)  Have  you  considered  the  ques- 
tion of  the  hill  stations,  that  is  to  say,  of  removing 
European  troops  from  the  plains  and  quartering  them 
upon  elevated  sites  ? — The  removal  of  the  European 
troops  into  the  hills  would  render  the  maintenance  of 
a  larger  force  necessary  than  if  they  continued  -to 
occupy  the  stations  on  the  plains  ;  the  sheathed  sword 
must  be  always  in  view  of  the  natives  :  with  regard 
to  removing  regiments  to  the  hills,  which  had  been 
some  time  in  India,  the  probability  is  that  100  men 
in  each  regiment  would  suffer  by  the  removal  ;  there 
are  various  diseases  which,  by  the  medical  regulations, 
are  not  allowed  to  be  sent  to  Jackatalla  or  to  the  Neil- 
gherry  hills. 

3792.  (Sir  R.  Martin.*)  You  allude  to  men  suffer- 
ing chiefly  from  bowel  complaints  ? — Liver,  dysen- 
tery, and  rheumatism.  The  men  are  sent  to  the  sani- 
taria once  a  year  ;  if  they  could  proceed  in  the  same 
manner  as  officers  do  it  would  be  of  great  advantage 
to  them  ;  but  when  the  time  comes  it  is  frequently  too 
late  ;  the  disease  is  too  advanced  for  the  soldier  to  be 
benefited  ;  it  should  have  been  taken  in  an  incipient 
stage.  If  men  were  sent  to  the  hill  stations  in  India 
at  first  they  would  enjoy  nearly  the  same  health  as 
they  did  at  home  ;  but  after  going  through  a  scorching 
in  the  plains  for  a  few  years,  if  they  go  to  the  hills, 
the  probability  is  it  is  not  so. 

3793.  If  the  men  were  in  the  first  place  sent  to  the 
hills  their  health  would  be  preserved  there  ? — Yes  ; 
I  do  not  think  the  detachment  at  Jackatalla  had 
fewer  casualties  in  proportion  to  their  numbers  than 
the  regiment  at  Trichinopoly  ;  the  regiment  that 
succeeded  us  suffered  considerably  from  dysentery  ; 
they  had  come  from  the  Cape,  and  it  is  now  admitted 
that  the  Cape  is  a  bad  preparation  for  India. 

3794.  The  men  endure  dry  heat  for  a  short  period 
at  a  place  like  Trichinopoly  ? — Yes,  we  were  four 
years  there,  and  then  we  went  to  Burmah.  I  thought 
four  years  rather  too  long  for  such  an  exhausting 
climate  as  that  of  Trichinopoly;  three  years  would 
have  been  quite  sufficient. 

3795.  (Chairman.)  If  there  were  frequent  removals 
of  regiments,  or  parts  of  regiments,  to  the  hills,  and 
from  them  again,  would  not  that  considerably  increase 
the  expense  to  the  officers,  and  the  expense  also  to  the 
Government  ? — Yes  ;  in  Madras  a  march  is  looked 
forward  to  with  some  dread;  for  it  is  very  seldom  that 
a  regiment  moves  in  that  Presidency  without  having 
an  attack  of  cholera. 

3796.  And  those  who  would  suffer  most  would  be 
those  whose  numbers  you  have  already  stated  you 
would  be  glad  to  see  increased,  namely,  the  married 
men  ? — Yes,  as  far  as  expense  is  concerned. 

3797.  (Col.  Dnrand.)  Were  you  ever  able  to  dis- 
cover the  cause  of  the  unusual  breaking  out  of  cholera 
when  marching  in  the  Madras  Presidency  ? — It  is 


generally  attributed  to  bad  water  and  over-fatigue  ; 
we  escaped  it ;  a  case  of  cholera  broke  out  on  the 
last  day  of  our  marching  into  Trichinopoly,  and  one 
or  two  cases  occurred  after  we  got  in,  except  that  we 
had  no  cholera  upon  the  march  ;  we  had  one  case  or 
two  when  embarking  for  Burmah,  but  cholera  pre- 
vailed then  through  the  whole  country. 

3798.  (Sir  R.  Martin.)  Then  your  exemption  from 
cholera  was  not  from  any  precautionary  measures 
which  you  took  on  the  march,  but  from  the  circum- 
stance that  cholera  did  not  exist  in  the  country  at  the 
time  ? — We  had  gone  through  countries  where  cholera 
prevailed,  and  where  other  regiments  had  suffered. 

3799.  Were  there  no  peculiar  precautionary 
measures  taken  in  your  regiment  ? — We  spared  no 
exertion  to  keep  the  men  sober,  and  from  exposure  to 
the  sun,  and  they  were  Avell  fed. 

3800.  (Col.  Great/ted.)  Cholera  generally  breaks 
out  among  the  married  people  on  the  march  in  Madras, 
does  it  not  ? — I  am  unable  to  say  ;  we  met  a  native 
regiment  once  which  had  cholera  ;  we  diverged,  and 
moved  ou  again,  and  went  down  the  same  road  that  they 
had  come  up,  without  cholera  ;  proper  precautionary 
measures  are  undoubtedly  a  protection  against  cholera. 
I  can  give  an  instance  of  it ;  at  Trichinopoly,  where 
the  patchery  was  cleared  away  on  one  side  of  the 
barracks,  and  some  acres  of  prickly  pear  grubbed  up 
on  the  other,  and  a  free  circulation  of  air  thus  caused 
all  around,  cholera  raged  in  the  bazaar  on  one  side, 
and  passed  over  the  infantry  barracks  to  the  artillery 
on  the  other  side,  but  we  had  not  a  case.  The  sur- 
geon of  the  regiment,  in  his  annual  report,  attributed 
this  entirely  to  the  measures  which  had  been  taken, 
of  a  sanitary  nature  ;  he  was  a  most  able  man,  and  is 
now  the  principal  medical  officer  at  the  Ionian  Islands. 

3801.  (Chairman.)  You  have  never,  I  believe, 
been  stationed  on  the  Neilgherry  Hills  ? — Never  ;  I 
went  up  for  30  days  once,  having  250  men  of  the 
regiment  employed  at  Jackatalla. 

3802.  Have  you  at  all  considered  the  possibility  of 
stationing  a  considerable  body  of  men  there,  now  that 
railway  communication  is  opened  in  all  directions,  or 
will  be  opened,  to  the  foot  of  the  hills  ? — I  should  say 
that  political  considerations  must  rule  greatly  in  that 
matter.  The  plains  of  India  must  be  occupied,  and  no 
expense  should  be  spared  to  render  the  stations  as 
healthy  as  possible. 

3803.  You  lay  considerable  stress  upon  the  impor- 
tance and  necessity  of  the  troops  being  seen  by  the 
population  ? — Yes  ;  I  am  of  opinion  that  800  men  on 
the  principal  roads  of  communication,  or  near  to  a  large 
town,  would  have  more  effect  upon  their  minds  than 
2,000  men  upon  the  hills. 

3804.  (Sir  R.  Martin.)  Would  not  the  natives  of 
India,  as  elsewhere,  be  likely  to  magnify  that  which 
was  unknown  and  remote  ;  for  example,  supposing 
that  a  body  of  troops  was  known  to  be  in  the  mouutain 
ranges,  within  10  or  15  miles,  might  not  that  take 
place  ? — I  think  that  a  designing  native  would  inform 
the  people  that  the  troops  did  not  exist  there  at  all. 

3805.  (Col.  Durand.)  I  presume  you  would  think 
it  important  to  crush  rapidly  anything  like  a  distur- 
bance ? — Yes  ;  a  case  occurred  in  1857  of  the  1st  and 
2nd  Fusiliers  and  the  75th  coming  down  from  the 
hills  ;  certainly  they  made  forced  marches,  but  they 
all  had  cholera  by  the  time  they  reached  Umballa. 

3806.  (Sir  R.  3tarti?i.)  That  was,  I  believe,  almost 
the  only  disease  that  visited  them  on  the  march  ? — 
Yes,  I  believe  it  was. 

3807.  (Sir  P.  Cautley.)  But  they  were  stationed 
at  a  place  within  hail  of  the  plains  ? — At  a  distance 
of  some  60  odd  miles  ;  I  believe  the  29th  regiment 
suffered  upon  the  Sutlej  in  the  same  way  coming  down. 

3808.  Supposing  that  the  troops  were  further  in 
the  interior  would  they  labour  under  still  greater  diffi- 
culties ? — Yes  ;  their  transit  would  be  more  difficult 
and  expensive.  Stations  have  been  selected  at  too 
great  an  altitude.  From  what  I  have  heard  of  the 
hill  stations  for  six  months  in  the  year  the  men 
are  living  in  the  clouds  ;  the  Himalayas  have  not  the 
same  table  land  as  the  Neilgherries. 
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3809.  But  to  place  them  in  the  interior  at  Kunawur 
and  at  Chenee  would  be  out  of  the  question,  politi- 
cally speaking,  would  it  not  ? — I  do  not  know  where 
those  stations  are  ;  but  I  think  the  troops  ought  to 
be  located  where  they  can  be  seen,  and  then  a  much 
smaller  force  would  suffice  ;  soldiers  are  unproductive 
labourers  ;  the  fewer  you  require  the  less  drain  on 
home. 

3810.  {Chairman.)  With  regard  to  the  dress  and 
accoutrements  of  the  soldier,  is  there  anything  that 
you  think  requires  reform  or  improvement? — I  do 
not  think  that  the  infantry  shako  is  either  a  handsome 
or  a  comfortable  head  dress,  or  serviceable  ;  I  may 
say  the  same  of  his  trousers  and  his  greatcoat  ;  but 
my  objections  apply  to  all  climates. 

3811.  What  is  your  objection  to  the  shako? — It 
does  not  protect  the  temples  or  the  back  of  the  neck  ; 
those  are  the  parts  which  require  protection. 

3812.  {Col.  Greathed.)  Have  you  seen  the  helmet 
which  is  now  issued  ? — Yes. 

3813.  Do  you  approve  of  it  ? — I  think  it  is  better 
certainly  than  the  shako  ;  my  regiment  went  through 
the  campaign  with  a  forage  cap  having  a  large  peak 
in  front,  and  another  behind,  with  a  padded  cap  cover, 
and  a  large  curtain  falling  down  behind.  As  these 
were  either  lost  or  destroyed  they  were  replaced  by 
helmets. 

:  3814.  (Sir  R.  Martin?)  You  attach  much  import- 
ance to  the  neck  being  covered  ? — Yes,  and  I  think 
it  would  be  a  great  improvement  if  every  man  had  a 
cummerbund,  instead  of  a  belt  or  braces,  round  his 
loins. 

3815.  {Col.  Durand.)  Do  you  mean  outside  the 
tunic  ? — No,  inside  if  the  tunic  was  made  large 
enough  to  go  over  it. 

i  3816.  {Chairman.)  You  think  that  the  greatcoat 
is  defective  ? — Yes  ;  it  soaks  up  all  the  wet.  In 
Burniah  during  the  monsoon,  our  greatcoats  were  never 
dry  for  five  months,  and  in  two  years  they  were  de- 
stroyed. 

3817.  Was  that  the  fault  of  the  coat,  or  of  the 
climate  ? — I  think  that  it  had  a  good  deal  to  do  with 
the  climate,  but  the  cloth  does  not  turn  off  the  wet  ; 
it  is  like  a  sponge,  a  shower  soaks  it  through. 

3818.  Would  there  be,  bearing  in  mind  the  neces- 
sity for  economy,  any  saving  of  expense  in  substi- 
tuting a  better  material  ? — I  think  there  would  ;  that 
it  would  last  longer,  and  conduce  to  the  health  of  the 
soldier. 

3819.  {Col.  Greathed.)  Have  you  had  any  of  the 
new  pattern  greatcoats  before  you  ? — No. 

3820.  {Chairman.)  You  stated  also  that  the  trou- 
sers were  faulty  ? — Yes  ;  they  are  made  of  a  thick, 
hard,  woodeny  material. 

3821.  And  therefore  chafe  ? — Yes  ;  tweed  or  tartan 
would  be  better. 

3822.  {Sir  R.  Martin.)  The  trousers  are  also 
usually  much  too  tight,  are  they  not  ? — Yes,  they 
are,  and  they  shrink  ;  they  are  made  of  bad  material. 
I  believe  that  there  is  something  peculiar  in  the  dye 
that  spoils  the  cloth.  The  stock  might  be  done  away 
with,  low  as  it  is  in  India  ;  a  handkerchief  would 
be  much  better. 

3823.  {Chairman.)  Has  not  the  stock  been  greatly 
modified  already  ? — Yes,  very  much  ;  it  is  much 
lower. 

3824.  {Col.  Greathed.)  Do  you  think  that  what 
are  called  knickerbocker  leggings  would  be  a  good 
dress  for  India,  speaking  with  reference  particularly 
to  the  spear  grass  ? — No,  I  think  not  ;  except  on 
service  men  would  not  be  required  to  go  through 
the  grass,  and  you  must  dress  the  soldier  not  only 
for  service,  but  also  to  walk  the  bazaars. 

3825.  {Chairman.)  Reverting  for  a  moment  to  the 
question  of  the  head  dress,  do  you  think  it  is  of  much 
consequence  that  a  little  should  be  added  to  the 
weight,  provided  efficient  protection  against  the  sun 
is  secured  ? — I  do  not  think  that  a  soldier  cares  what 
weight  you  put  upon  his  head,  for  he  generally  fills 
his  shako  full  of  something  or  other. 

3826.  {Sir  P.  Cautley.)JT\\Q  proper  fitting  of  the 
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hills,  the  natives  make  very  cheap  and  comfortable             ~  „, 
i            i  •  i   t,               ,        J          1                                   18  May  1861. 
shoes,  which  the  men  always  wear.   

3827.  But  they  are  fitted  to  each  man  ? — Yes;  the 
cost  of  them  is  a  rupee. 

3828.  (Sir  R.  Martin.)  Would  you  prefer  them  to 
the  English  highlow  ? — Yes,  in  hot  weather. 

3829.  Not  for  marching  in  India  ? — Yes,  unless 
you  came  into  wet  weather  ;  then  the  men  are  glad 
to  put  on  their  ammunition  boots. 

3830.  (Sir  P.  Cantley.)  I  believe  that  only  a  few 
of  the  common  ammunition  boots  and  shoes  which 
are  sent  out  fit  the  men  ? — They  are  made  according 
to  sizes.  The  men  are  brought  to  the  quarter- 
master's stores,  and  each  man  fits  himself;  if  there 
are  men  who  cannot  be  fitted  they  have  a  pair  made 
in  the  regimental  shoemaker's  shop  and  receive  the 
difference  of  price  as  compensation. 

3831.  (Col.  Greathed.)  The  sizes  are  sent  home 
by  the  quartermaster,  or  by  the  commanding  officer  ? 
—Yes. 

3832.  It  depends,  therefore,  upon  the  quarter- 
master whether  the  men  are  comfortably  fitted  with 
boots  ? — I  know  that  that  is  done  with  regard  to  the 
clothing,  but  I  am  not  certain  that  the  sizes  of  the 
boots  are  sent  home.  I  think  that  they  send  out 
sizes  for  every  hundred. 

3833.  Might  that  practice,  in  your  opinion,  be 
improved  ? — I  never  found  above  five  or  six  men 
who  could  not  be  well  fitted. 

3834.  Do  the  men  wear  the  ammunition  boots 
without  making  them  over  ? — They  were  generally 
made  over,  as  the  stitching  usually  gave  way  from 
the  effects  of  the  sea  voyage  ;  the  men  generally 
had  them  made  over. 

3835.  (Sir  R.  Martin.)  Did  they  not  require 
softening  ? — Yes,  in  the  hot  weather  ;  and  that  was 
another  objection  to  the  shako;  for  not  being  frequently 
in  wear,  when  a  man  took  it  down  to  put  it  on,  it  was 
like  a  piece  of  Avood,  and  he  could  not  get  his  head 
into  it  ;  before  an  inspection  we  were  obliged  to 
have  three  or  four  parades  in  shakos,  or  they  would 
have  tumbled  off  the  heads  of  the  men  when  they 
attempted  to  move. 

3836.  (Chairman.)  Do  you  think  that  sufficient 
provision  is  made  either  in  barracks  or  hospitals  for 
personal  cleanliness  ? — Regulations  came  out  some 
years  ago  to  provide  ample  accommodation  for  that  pur- 
pose, which  were  being  carried  out  by  the  engineers. 
Good  baths  were  provided,  plunge  baths,  basins, 
and  a  good  supply  of  water  ;  I  think  that  unless  they 
had  been  stopped  for  want  of  money  very  satisfactory 
arrangements  were  being  made  for  that  purpose. 

3837.  (Dr.  Farr.)  You  have  mentioned  some 
statistics  with  regard  to  your  own  regiment  which 
appeared  to  be  interesting  ;  what  regiment  were  you 
attached  to  ?— The  84th. 

3838.  I  have  before  me  a  return  of  the  mortality  in 
that  regiment,  during  three  years,  at  Trichinopoly. 
At  what  date  did  you  join  that  regiment  ? — In  1835. 

3839.  You  Avent  to  Moulmein  ?— Yes,  in  1842. 

3840.  Have  you  any  memoranda  of  the  mortality 
Avhich  your  regiment  suffered  Avhile  at  Moulmein  ? — 
I  have  not. 

3841.  Hoav  long  did  you  remain  at  Moulmein  ? — 
Till  March  1845. 

3842.  What  was  the  strength  of  the  regiment  ? — ■ 
1,064. 

3843.  Of  those  taken  there  originally  Iioav  many 
did  you  bring  aAvay  ? — 93  landed  in  England  in  1859. 

3844.  If  those  records  are  to  be  obtained  perhaps 
you  Avill  have  the  kindness  to  append  them  to  your 
evidence  ? — Yes. 

3845.  You  Avent  from  Moulmein  to  Trichinopoly, 
I  think  ? — No,  to  Fort  St.  George. 

3846.  Do  you  recollect  the  strength  of  the  regi- 
ment there  ? — Very  nearly  a  thousand  strong  ;  and  at 
Secunderabad  more  than  a  thousand. 

3847.  Can  you  state  what  the  mortality  there  was? 
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Brig.-Gen.  — I  do  not  know  what  the  mortality  was,  but  we  had 

llussdl,  C.B.  another  attack  of  cholera. 

iq        Tqci        3848.  Did  you  lose  a  great  many  men  there  ? — 50 
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  or  60  ;  we  weut  to  becunderabad  next. 

3849.  After  leaving  Secunderabad  did  you  go  to 
Trichinopoly  ? — Yes. 

3850.  Was  the  mortality  there  large  ? — Less  than 
anywhere  in  India  to  the  best  of  my  recollection  ;  I 
think  we  lost  14  men  in  the  first  year,  and  two  or 
three  more  each  year  afterwards. 

3851.  The  return  before  me  gives  the  rate  of 
mortality  at  about  20  in  a  thousand  at  Trichinopoly  ? 
— Yes,  but  there  is  one  thing,  with  regard  to  the 
mortality  in  Indian  stations,  which  is  not  I  think 
taken  into  account,  I  mean  the  casualties  amongst 
the  invalids.  Men  are  sent  to  the  coast  for  embarka- 
tion, of  whom  many  die  en  route. 

3852.  But  still  they  would  appear  in  the  Adjutant- 
General's  returns ;  every  death,  I  believe,  does  so 
appear  ? — They  would  appear  as  casualties  in  the  re- 
giments. All  casualties  in  the  Madras  Presidency 
are  published  in  the  Fort  St.  George  Gazette,  with 
full  particulars. 

3853.  But  every  death  does  not  appear  in  the 
returns  of  the  Director-General  r — Not  as  having 
occurred  at  a  particular  station,  I  imagine,  though 
caused  by  the  climate  of  that  station. 

3854.  So  that  the  returns  that  we  have  of  the 
mortality  at  the  different  stations  in  India  are  under- 
stated ? — I  conceive  generally  that  they  are.  Acci- 
dents are,  however,  included  ;  and  some  regiments  are 
most  unfortunate  at  times  in  the  numbers  thus  lost. 

3855.  Trichinopoly  is  notorious,  is  it  not,  on 
account  of  its  heat  ? — It  was  the  hottest  place  I  was 
ever  stationed  in. 

3856.  You  would  not  therefore  attribute  the  exces- 
sive mortality  which  takes  place  in  the  British  army  in 
India  to  mere  temperature  ? — No,  not  where  it  is 
equable,  as  in  Trichinopoly  ;  that  was  our  most 
healthy  station,  and  we  had  very  inferior  accom- 
modation. 

3857.  The  mortality  on  the  other  side  in  Burmah 
is  excessive  ;  what  circumstances  did  you  observe  in 
Rangoon  to  which  you  would  ascribe  the  high  mor- 
tality there  which  the  British  troops  suffered,  and 
which  did  not  exist  at  Trichinopoly  ? — I  do  not  think 
that  the  mortality  was  high  in  Rangoon,  although 
sickness  increased  in  the  third  year  of  our  stay  there, 
which  I  attributed  in  a  great  measure  to  the  insuffi- 
ciency of  food  ;  everything  was  so  dear,  the  ration 
consisted  entirely  of  very  inferior  beef  ;  the  men  had 
no  mutton,  fowls,  butter,  milk,  or  fish,  and  those  things 
they  had  been  in  the  habit  of  buying  at  other 
stations. 

3858.  (Sir  R.  Martin.)  Fruit  and  vegetables  were 
also  deficient  were  they  not  ? — Yes. 

3859.  (Dr.  Farr.)  The  commissariat  arrangements 
were  defective,  I  suppose  ? — No  ;  no  Europeans  had 
ever  to  complain  of  the  Madras  commissariat  ;  the 
country  did  not  produce  those  things  ;  the  commissa- 
riat were  anxious  to  do  everthing  that  they  could, 
but  the  country  did  not  produce  sufficient  for  the 
large  number  of  Europeans  suddenly  thrown  into  it  ; 
vegetable  gardens  were  established  there  in  1857. 

3860.  (Sir  R.  Martin,}  The  climate  of  Rangoon 
also  presents  a  great  contrast,  does  it  not,  to  that  of 
Trichinopoly  ? — Yes. 

3861.  At  Trichinopoly  there  is  a  high  temperature 
and  a  dry  atmosphere  ? — Yes. 

3862.  In  Rangoon  the  atmosphere  for  six  months 
in  the  year  is  saturated  with  moisture,  is  it  not  ? — 
Yes  ;  I  think  you  might  say  for  nine  mouths. 

3863.  (Dr.  Farr.)  Is  Rangoon  surrounded  by 
marshes  ? — Malaria  arises  from  the  jungle  at  times, 
and  very  heavy  fogs,  which  do  not  clear  up  until  10 
or  11  in  the  day  ;  Moulmein  was  the  same  in  that 
respect. 

3864.  There  is  a  considerable  force  at  Rangoon  at 
the  present  time  ;  are  there  no  points  where  the  men 
could  enjoy  better  health  than  at  Rangoon  ? — Not 
that  I  am  aware  of.    Lord  Dalhousie  pointed  out  the 


very  best  site  in  the  cantonment,  which  was  given 
to  the  European  troops. 

3865.  (Sir  R.  Martin.)  Near  to  the  Great  Pa- 
goda ?  —  Yes  ;  the  barracks  are  excellent ;  there 
were  good  bath  houses  and  no  want  of  water  ;  there 
was  an  excellent  lake  near  at  hand  in  which  the  men 
could  always  bathe,  and  upon  which  they  also  had  a 
boat  ;  every  regiment  in  Burmah  had  one  boat  per 
company  furnished  by  Government. 

3866.  (Dr.  Farr.)  Upon  your  return  from  Burmah 
to  what  station  did  you  go  ? — To  Cawnpore  and 
Oude.    I  was  separated  from  the  regiment. 

3867.  You  have  not  had  much  experience  in  what 
are  called  hill  stations  ? — None  whatever. 

3868.  How  high  did  you  go  up  the  valley  of  the 
Ganges  ? — To  Futtyghur. 

3869.  When  you  stated  that  you  were  of  opinion 
that  the  troops  should  not  be  stationed  far  away  from 
the  site  of  the  population,  did  you  refer  particularly 
to  the  population  of  the  large  cities  of  India  ? — Yes. 

3870.  Such  as  Calcutta  and  Delhi  ? — Yes  ;  and  on 
the  principal  lines  of  communication  where  people 
are  passing  backwards  and  forwards. 

3871.  You  know  nothing,  I  suppose,  of  the  Raj- 
mahal  Hills  ? — No. 

3872.  At  Hazareebaugh  I  find  that  there  are  troops 
stationed,  and  that  there  is  table  land  there  ? — One 
European  regiment  has  latterly  been  stationed  there  ; 
but  for  some  years  before  the  mutiny  it  had  been  un- 
occupied by  European  troops. 

3873.  During  the  last  mutiny  the  danger  did  not 
proceed  from  the  population  of  the  country,  but  rather 
from  the  native  troops  ? — Yes,  at  first. 

3874.  And  for  the  future  we  have  rather,  have  Ave 
not.  to  guard  against  the  movements  of  native  troops 
than  against  the  populations  of  the  cities  ? — That, 
I  think,  is  more  a  question  for  a  politician. 

3875.  (Sir  R.  Martin.)  As  a  matter  of  fact  the 
people  of  the  towns  in  India  were  only  disturbed  by 
the  existence  of  a  military  mutiny  around  them  ? — 
I  think  that  in  the  cities  and  towns  the  Badmashes 
were  quite  prepared  to  murder  and  loot ;  and  as  far  as 
my  observation  went,  few  black  faces  were  at  heart 
friendly  to  us. 

3876.  (Dr.  Farr.)  You  would  not  object  to  troops 
being  placed  in  unhealthy  stations  where  they  would 
be  serviceable  in  case  of  necessity,  for  example,  where 
great  strategical  points  had  to  be  kept  open  ? — I  do 
not  think  that  military  and  political  considerations 
should  be  entirely  set  aside  for  medical  ones. 

3877.  Do  you  not  consider  the  mortality  in  the 
army  a  very  important  point  to  consider,  even  from  a 
military  point  of  view  ? — Yes,  most  important. 

3878.  If  tile  loss  in  the  British  army  in  India  con- 
tinues to  be  as  it  now  is,  150  or  200  men  out  of  1,000, 
is  not  that  a  very  important  matter  for  consideration? 
— Yes  ;  but  I  had  no  idea  that  the  mortality  ever 
reached  that  point.  For  the  14  years  previous  to 
1857  the  mortality  in  the  84th  regiment  averaged 
only  30  per  1,000. 

3879.  I  mean  during  their  term  of  residence  in 
India.  You  would,  I  presume,  be  disposed  to  jjlace 
the  troops  generally  in  stations  where  they  would  be 
likely  to  enjoy  the  best  health  ? — Yes  ;  provided  the 
security  of  the  country  was  not  sacrificed. 

3880.  (Colonel  Durand.)  Have  you  had  an  oppor- 
tunity of  forming  an  opinion  as  to  the  best  age  for 
recruits  to  join  their  regiments  in  India  ? — I  should 
say  that  from  19  to  22  is  the  age  at  which  a  man 
should  go  out  to  India.  More  attention  should  be 
paid  to  the  time  at  which  recruits  embark;  they 
should  land  at  the  very  commencement  of  the  cold 
season,  and  be  marched  off  at  once  to  the  hills  to  join 
depots,  where  they  might  remain  for  a  couple  of  years 
until  their  frames  were  fully  set.  I  think  depots  on 
the  hills  superior  to  depots  in  this  country,  less  expen- 
sive, less  debauchery,  less  sickness,  and  no  desertion. 
Recruits  Avould  grow  into  finer  men,  more  capable  of 
work,  and  who  would  preserve  their  efficiency  longer. 
Many  of  these  lads  contract  at  home  diseases  of  the 
heart  and  lungs,  from  carrying  their  packs,  over  dril- 
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ling,  and  night  duty,  hefore  their  muscles  are  fully 
developed. 

3881.  (Dr.  Farr.)  Do  you  not  think  it  important 
that  the  commanding  officer  should  ascertain  precisely 
the  rate  of  mortality  in  his  regiment  year  by  year  as 
compared  with  other  regiments  ? — The  commanding 
officer  has  a  perfect  knowledge  of  every  casualty  in 
his  regiment. 

3882.  I  mean  that  he  should  have  a  record  of  the 
mortality  constantly  before  him,  in  order  to  see  pre- 
cisely what  the  sanitary  state  of  his  regiment  has 
been  year  by  year  ? — That  is  all  before  him. 

3883.  But  some  difficulty  would  be  found  if  we 
wanted  to  ascertain  the  mortality  of  every  regiment 
to  India  during  the  last  century  in  arriving  at  it 
from  existing  records  ?— We  had  a  record  of  that  in 
my  own  regiment.  I  think  there  would  be  no  difficulty 
from  the  current  century  ;  returns  might  be  called 
from  the  regiments  recently  returned  home  ;  I  kept 
an  account  of  the  number  of  deaths  in  the  regiment, 
and  of  the  number  of  men  who  joined,  and  what 
became  of  every  man  every  year.  .  We  went  out 
1,000  strong,  and  I  think  1,240  joined  us  in  India  ; 
the  regiment  was  there  17  years. 

3884.  You  do  not  know  what  your  losses  were  ? — 
No.  I  can  ascertain  them  :  there  are,  however,  many 
casualties  besides  deaths  in  a  regiment,  such  as  inva- 
lids, discharges  by  purchase,  desertions,  transfers,  &c. 

3885.  (Dr.  Sutherland.)  As  I  understand,  certain 
parts  of  the  station  at  Secunderabad  are  healthy  and 
certain  parts  are  unhealthy.  I  think  you  stated  that 
the  artillery  barracks  at  Secunderabad  were  healthy  ? 
—Yes  5  the  artillery  did  not  suffer  in  the  same  degree 
that  the  infantry  did. 

3886.  Will  you  be  good  enough  to  state  what  is  the 
relative  position  of  those  barracks  as  compared  with 
the  others  ? — They  stand  higher,  on  a  ridge,  and  they 
were  never  overcrowded,  indeed  while  we  were  there 
they  were  never  fully  occupied. 

3887.  Were  they  more  exposed  to  the  Avinds  ? — Y"es. 

3888.  Are  the  facilities  for  drainage  greater  ? — - 
Yes,  they  must  be. 

3889.  Whence  do  they  derive  the  water  supply  for 
the  artillery  ?• — That  I  do  not  know. 

3890.  Not  from  the  same  wells  as  the  infantry  ? — 
No  ;  all  the  water  for  the  infantry  barracks  is  sup- 
plied by  a  large  well  within  the  barrack  Avail. 

3891.  But  the  artillery  do  not  derive  their  supply 
of  water  from  the  same  source  ? — No. 

3892.  Are  the  artillery  barracks,  from  their  con- 
struction, better  adapted  for  ventilation  ? — I  should 
think  not,  not  so  good,  excepting  that  they  are  in  one 
line  and  the  infantry  barracks  are  in  tAvo  squares. 

3893.  Then  the  artillery  barracks  are  better  venti- 
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lated,  are  they  not  ?- 
them. 

3894.  The  artillery  barracks  have  an  advantage  in 
local  position,  in  means  of  drainage,  and  in  means  of 
external  ventilation,  and  they  do  not  derive  their 
water  supply  from  the  same  source  ? — Y"es. 

3895.  (Sir  R.  Martin.)  Referring  to  what  you 
haA'e  stated  about  recruits,  I  suppose  you  would  agree 
in  the  conclusion  arrived  at  by  experience  in  the 
French  army,  that  23  is  the  earliest  age  at  which  a 
soldier  should  be  put  to  full  work  ? — It  is  quite  soon 
enough,  Avhere  a  man  has  to  carry  his  knapsack  and 
do  his  Avork  with  that  Aveight  upon  his  back.  I  may 
state  that  sufficient  attention  is  not  paid  to  Avhat  the 
troops  eat  in  India.  In  many  regiments  toddy  is 
allowed  in  the  barracks  ;  the  men  require  something 
besides  their  bread  and  tea  at  breakfast,  and  in  some 
regiments  the  native  cooks  are  allowed  to  buy  all 
sorts  of  abominations,  in  the  bazaars  :  bad  pork,  bad 
eggs,  and  fowls  which  probably  died  of  disease.  We 
had  a  regimental  arrangement,  and  made  a  contract 
e\-ery  quarter,  for  the  purpose  of  supplying  each  man 
for  his  breakfast  with  8  ounces  of  mutton,  and  for  the 
evening  meal  six  ounces  of  bread  in  addition  to  the 
full  ration  Avhich  was  supplied  by  the  Indian  Govern- 
ment. 

3896.  (Chairman.)  But  is  not  that  a  very  large 
quantity  of  animal  food  for  the  climate  of  India  ? — 
The  meat  in  India  is  rather  inferior  in  quality  to 
Avhat  it  is  at  home.  I  do  not  suppose  that  that  came 
up  to  Avhat  the  officers  Avere  eating. 

3897.  (Col.  Durand.)  I  believe  that  the  proportion 
of  meat  and  bone  is  different  in  India  ?—  They  are 
much  fairer  in  India  about  the  bone  than  they  are  in 
this  country. 

3898.  (Dr.  Farr.)  Did  your  men  go  out  and  take 
much  exercise  in  the  sun  ? — No  ;  they  Avere  aUvays 
confined  to  the  barracks  from  10  till  4  in  the  afternoon, 
the  Avhole  year  round,  and  that  Avas  the  time  Avhen 
Ave  had  a  difficulty  in  finding  employment  for  them  ; 
Ave  were  not  able  to  supply  the  e^xtra  alloAvance  of 
bread  and  meat  in  Rangoon,  because  things  Avere  so 
dear  there,  and  the  men  Avere  unable  to  buy  anything 
for  themselves.  We  could  only  ration  the  soldier  up 
to  As.  A^d.  a  Aveek. 

3899.  "  (Sir  E.  Martin.)  Did  salt  meat  form  any 
part  of  the  ration  issued  to  the  men  in  Burmah  ? — ■ 
It  was  alloAved  to  be  issued  twice  a  Aveek  ;  sometimes 
it  Avas  when  the  commissariat  could  not  get  cattle,  or 
because  they  thought  the  cattle  not  very  good,  Iioav-. 
ever  the  men  preferred  the  inferior  Avashy  meat  to 
the  salt  ration. 

3900.  (Chairman.)  Is  there  any  further  observation 
that  you  Avould  Avish  to  add  to  your  evidence  ? — None. 

ss  withdrew. 


Brig.-  Gen. 
Russell,  C.B. 

18  May  1861. 
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Colonel  Colonel  Sir  Proby  Cautley,  K.C.B.,  IN 

Sir  P.  Cautleij, 

K.C.B.  3901.  (Chairman.*)  How  long  have  you  served  in 

  India  ? — I  was  in  India  34  years,  including  two  years 

18Jfcyl861.  on  furlough. 

3902.  You  were  entirely,  I  believe,  in  the  Bengal 
Presidency  ? — Yes. 

3903.  At  what  stations  were  you  quartered  ? — I 
must  explain  that  I  was  only  six  years  on  regimental 
duty,  and  those  were  my  earlier  years — from  1819  to 
1826.  I  may  say  that  I  left  regimental  duty  after  the 
siege  of  Bhurtpore,  and  I  never  joined  the  artillery 
again,  being  always  employed  on  canal  duties,  and  in 
the  north-west  provinces  ;  therefore,  I  was  entirely 
separated  from  the  army. 

3904.  But  you  have  nevertheless  had  some  ex- 
perience, as  to  the  nature  of  the  different  stations  at 
which  you  have  been  ? — My  early  stations  were 
Dumdum,  Cawnpore,  Sultanpore,  in  Oude,  and  Agra, 
and  in  later  days,  while  serving  in  the  canal  depart- 
ment, I  was  a  good  deal  mixed  up  with  Cawnpore, 
Delhi,  Kurnool,  and  stations  in  that  neighbourhood  ; 
also  at  the  hill  station  of  Mussoorie  and  Landour. 

3905.  Did  you  observe  at  the  stations  with  which 
you  are  acquainted,  in  the  last  few  years  of  your  stay 
in  India,  any  want  of  drainage  as  a  general  defect  ? — 
A  good  deal  ;  but  latterly  great  alterations  were 
being  made  ;  for  instance,  at  Cawnpore  I  carried  the 
Ganges  canal  through  a  part  where  the  bazaar  was 
very  thickly  populated,  and  that  led  me  to  be  con- 
nected with  the  drainage  in  general  of  the  place. 
After  I  had  made  my  clearances  and  a  road  of  about 
300  feet  in  width,  through  the  portion  of  the  bazaar 
to  which  I  have  referred,  and  having  drained  to  the 
right  and  to  the  left,  as  far  as  I  could,  the  Lieutenant 
Governor  ordered  a  survey  of  the  whole  place  to  be 
carried  out  in  connexion  with  my  operations,  and  I 
believe  that  was  done,  but  I  never  heard  the  result. 
I  left  India  before  it  was  completed.  Although  Cawn- 
pore is  situated  on  the  edge  of  the  river,  the  high 
water  of  which  eVen  is  considerably  below  the  surface 
of  the  ground,  the  drainage  is  bad,  and  I  can  only 
trace  it  to  this  reason,  that  the  drainage  of  canton- 
ments was  generally  done  in  detached  bits,  and  not 
upon  a  comprehensive  plan  ;  whereas,  if  the  drainage 
had  been  carried  out  comprehensively,  I  have  no 
doubt  it  would  have  been  effectual. 

3906.  (Sir  R.  Martin.')  You  speak,  I  presume,  in 
reference  to  the  surrounding  levels  ? — Yes.  To  give 
the  Commissioners  an  idea  of  the  state  of  these 
bazaars,  I  may  mention  that  the  natives  build  their 
huts  entirely  of  mud  dug  out  of  holes  as  near  as 
possible  to  the  place  where  they  build.  In  the  Cawn- 
bazaar  I  came  upon  ponds  full  of  black  mud  and  all 
sorts  of  filth,  and  the  whole  place  was  utterly  un- 
ventilated,  which  was  a  very  remarkable  illustration 
of  how  ill  health  was  produced,  not  only  in  the  imme- 
diate neighbourhood,  but  all  round  the  place.  This 
was  converted  into  an  open  road  of  300  feet  wide, 
through  the  centre  of  which  the  canal  ran,  and  to  the 
right  and  the  left  there  were  trees  planted,  as  they  are 
seen  on  the  boulevards  abroad.  That  was  a  very 
great  improvement.  It  was  effected  in  1851  and 
1852. 

3907.  The  practice  of  pond  making  as  a  receptacle 
for  the  refuse  matter  is  common  to  every  town  bazaar 
in  India,  is  it  not  ? — Yes  ;  always.  They  dig  the 
mud  for  their  huts  close  by,  and  do  not  fill  in  the  hole 
again. 

3908.  (Chairman.)  And  then  the  hole  serves  to 
throw  all  the  filth  of  the  town  into  ? — Yes. 

3909.  And  there  it  remains  exposed  to  the  sun  ? — 
Yes  ;  and  as  a  bazaar  becomes  thicker  and  more 
populated,  those  places  become  more  confined  and  un- 
ventilated. 

3910.  I  presume  that  the  neighbourhood  of  a 
bazaar  frequently  becomes  a  serious  nuisance  to  a 
station  ? — 1  have  no  doubt  of  it ;  a  very  serious 
nuisance ;  but  these  things  are  very  much  more 
attended  to  now  as  to  laying  out  bazaars,  than  they 
used  to  be.     Old  Cawnpore  is  a  mass  of  different 
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bazaars,  established  by  different  magistrates  and 
civilians,  who  made  gunjes  and  bazaars,  and  that 
has  led  to  the  collection  of  an  enormous  mass  of 
buildings. 

3911.  To  what  distance  do  you  suppose  the  bad 
effects  of  such  a  place  as  you  have  described  would 
extend  themselves,  or  how  far  round  every  station 
should  all  such  nuisances  be  removed  ?  —  Taking 
Cawnpore  as  an  instance,  I  should  certainly  remove 
them  all  to  the  limit  of  the  boundary  of  the  canton- 
ment, and  if  there  was  anything  within  a  quarter  of 
a  mile  beyond,  that  was  very  bad,  I  should  have  that 
removed  also. 

3912.  (Col.  Durand.)  You  would,  I  presume, 
attach  great  importance  to  systematic  draining  in  the 
first  instance  ? — Yes,  to  a  comprehensive  system  of 
draining.  If  that  were  done,  it  appears  to  me  that  in 
places  like  Cawnpore,  Delhi,  and  Kurnool,  there 
would  be  comparatively  no  disease. 

3913.  (Sir  R.  Martin.)  Has  there  been  in  any 
place  with  which  you  are  acquainted  a  system  of 
contour  lines  established,  with  the  view  of  fixing  the 
relative  levels  of  the  different  localities  ? — No  ;  but 
in  the  survey  of  Cawnpore  it  was  directed  that  those 
contour  lines  should  be  laid  down  on  permanent  maps, 
so  that  there  should  be  no  mistake  about  them. 

3914.  With  bench  marks  ? — That  would  be  a  very 
good  plan  ;  but  we  merely  put  them  ou  paper. 

3915.  (Dr.  Farr.)  Did  the  nuisances  to  which  you 
have  referred  at  all  affect  the  barracks  at  Cawnpore  ? 
— The  military  station  is  very  much  detached  at 
Cawnpore  ;  there  is  a  line  of  six  miles  of  cantonment 
along  the  edge  of  the  river,  and  at  detached  points 
are  the  barracks.  I  have  no  doubt  that  the  nuisances 
to  which  I  have  referred  did  affect  health. 

3916.  It  appears  by  the  returns  that  the  mortality 
at  Cawnpore  is  frightful,  and  that  it  is  caused  chiefly 
by  fever,  dysentery,  diarrhoea,  and  cholera  ? — Yes. 

3917.  The  mortality  appears  to  be  91  in  1,000, 
while  at  Trichinopoly  it  is  only  20  in  1000  ;  and 
there  are  260  attacks  of  sickness  for  every  100  men. 
Do  you  ascribe  a  good  deal  of  that  to  the  very  bad 
sanitary  condition  of  the  station  ? — I  was  not  aware 
before  of  that  extraordinary  mortality  ;  but  hearing 
it  now,  I  should  say  that  it  was  on  account  of  the  state 
of  the  station,  the  want  of  drainage,  and  the  filth  in 
the  bazaar. 

3918.  (Col.  Greathed.)  Was  not  the  refuse  from 
the  bazaar  carried  through  the  infantry  station  into 
the  river  ? — It  was,  and  this  is  a  very  good  exempli- 
fication of  the  way  in  which  drainage  is  carried  out 
in  those  places.  The  station  at  Cawnpore  stands  on 
the  edge  of  the  river,  and  there  are  a  number  of 
natural  ravines  running  into  this  river,  the  natural 
drainage  of  the  place  ;  these  are  taken  possession  of 
by  the  engineers  or  other  officers,  and  worked  upon 
as  well  as  they  can  ;  they  are  tortuous  and  very 
crooked,  and  they  get  stuffed  up  with  filth,  and  then 
the  only  thing  that  is  done  to  remedy  the  evil  is 
every  now  and  then  to  clean  them  ;  but  they  never 
give  perfect  drainage.  One  of  those  drains  ran  near 
the  church  through  the  infantry  lines. 

3919.  (Sir  R.  Martin.)  I  presume  that  there  was 
a  good  deal  of  percolation  of  the  refuse  matter  ? — 
No,  I  do  not  think  there  was  any  percolation,  for  it 
is  rather  an  impervious  soil  there. 

3920.  Then  it  was  more  retention  ? — Yes. 

3921.  (Dr.  Farr.)  Cawnpore  is  now  occupied  by 
a  considerable  force,  and  I  suppose  ^  is  likely  to  be  so 
occupied  ? — It  is  very  much  altered  now  ;  they  have 
thrown  the  whole  of  the  cantonment,  I  believe,  on 
the  right  of  Ihe  canal. 

3922.  (Col.  Greathed.)  Where  the  dragoon  lines 
were  ? — Yes. 

3923.  (Dr.  Farr.)  You  have  no  doubt  that  by 
proper  drainage  arrangements  the  station  at  Cawn- 
pore might  be  made  much  more  healthy  than  it  was 
when  you  were  there  ? — I  think  so. 

3924.  Would  it  be  necessary  to  incur  very  con- 
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siderable  expense  ? — No,  I  should  say  it  might  be 
done  at  no  considerable  expense. 

3925.  It  might  be  easily  drained  at  a  moderate 
cost  ? — Yes. 

3926.  There  is  a  chance,  you  think,  that  this 
heavy  mortality  among  the  troops  would  be  con- 
siderably reduced  by  a  moderate  expenditure  on 
drainage  ? — Undoubtedly  the  health  of  the  station 
would  be  improved  by  that  drainage. 

3927.  And  that  of  the  native  population  also  ? — 
Yes,  undoubtedly. 

3928.  {Col.  Greathed.)  Do  you  consider  that 
Cawnpore  is  a  fair  illustration  of  the  general  defects 
of  drainage  in  India  ? — Yes,  a  very  good  illustra- 
tion. 

3"29.  {Sir  R.  Martin.)  Perhaps  an  extreme  one  ? 
—Yes. 

3930.  The  station  itself  is  not  considered  a  healthy 
one,  I  believe,  without  regard  to  its  sanitary  defects  ? 
— It  is  considered  a  very  disagreeable  station,  be- 
cause in  hot  weather  there  is  a  great  deal  of  dust. 
I  am  not  aware  that  the  officers  and  others  who 
reside  there  consider  it  to  be  an  unhealthy  sta- 
tion. 

3931.  So  that  under  proper  sanitary  regulations  it 
might  be  brought  to  about  the  average  condition  of 
healthiness  for  European  troops  ? — Yes  ;  it  lies  in  a 
position  which  offers  every  facility  for  doing  that,  I 
should  think. 

3932.  {Chairman.)  Are  there  any  other  stations 
with  the  drainage  of  which  you  have  made  yourself 
acquainted  ? — There  is  Meerut  ;  but  I  will  first  men- 
tion a  place  which  is  not  actually  a  military  station, 
but  which  was  drained  upon  a  comprehensive  plan  ; 
I  allude  to  a  place  called  Shamli,  in  the  northern 
Doab  ;  it  is  a  large  town  and  very  much  inundated, 
and  in  the  rainy  season  was  very  unhealthy.  It  is 
upon  the  edge  of  a  little  twisting  tortuous  nullah, 
which  was  the  only  escape  for  the  water,  and  the 
road  fund  committees  used  to  be  constantly  clearing 
out  this  little  nullah,  and  trying  to  remedy  its  defects, 
without,  however,  coming  to  any  result.  This  went 
on  for  some  time,  until  at  last  it  was  proposed  to  treat 
this  little  twisting  nullah  with  utter  disrespect,  and 
make  a  straight  line  of  ditch  from  it  into  the  Kirsunni 
River,  and  the  effect  of  it  was  marvellous  ;  there  was 
never  any  collection  of  water  afterwards  near  the 
town  of  Shamli.  About  a  year  before  I  left  India 
the  Canal  Department  was  called  upon  to  look  at 
Meerut,  that  was  in  1853,  and  Colonel  Baird  Smith 
recommended  the  same  process  there,  and  instead  of 
sticking  to  a  little  nullah  for  the  purpose  of  drainage 
he  suggested  a  wide  open  ditch  to  be  made  into  the 
deep  bed  of  a  river  not  far  off.  I  never  heard  the 
results  of  that,  but  I  believe  it  was  successful. 

3933.  {Dr.  Farr.)  You  would  use  open  drains  in 
all  cases  ? — Yes. 

3934.  Do  you  think  it  would  be  necessary  to  use 
pipes,  or  such  means  as  are  employed  in  Loudon  ? — I 
should  say  that  it  was  better  to  leave  them  open. 

3935.  {Chairman.)  I  suppose  they  would  be  more 
easily  repaired  ? — Yes,  you  can  better  see  the 
defects. 

3936.  If  there  is  any  obstruction  you  can  see 
where  it  is  ? — Yes,  and  get  it  cleared  out  directly, 
and  it  is  done  cheaply. 

3937.  {Sir  R.  Martin.)  Hand  labour  in  India 
being  so  easily  procured  and  so  cheap  ? — Yes  ;  I  may 
mention  Delhi  again  as  another  instance.  The  town 
of  Delhi  was  also  taken  up  under  Major  Wilberforce 
Greathed,  who  was  with  me  at  that  time,  and  he  was 
very  successful  in  draining  the  interior  of  the  city, 
which  was  very  badly  drained  before,  by  a  system  of 
under  drains  running  into  the  Jumna,  and  I  believe 
they  got  rid  of  the  water  entirely. 

3938.  {Dr.  Farr.)  From  Calcutta  upwards  I  be- 
lieve all  the  towns  are  at  present  insufficiently 
drained,  and  you  believe  that  at  a  moderate  expense 
they  might  be  effectually  drained  ? — Yes,  I  think  so. 
I  think  that  that  is  the  complaint  which  is  very 
generally  made,  want  of  drainage. 


3939.  They  have  no  such  simple  drains  as  those  Colonel 
you  have  mentioned,  and  which  might  be  made  at  a  Cautley, 
moderate  expense  ? — I  am  not  aware  of  any.    It  is  ' 
obvious,  I  think,  why  this  state  of  things  exists,  and    jg  May  1861. 

it  is  simply  for  this  reason,  that  these  matters  are  

done  bit  by  bit.    When  a  cantonment  is  first  marked 

out  the  first  thing  ought  to  be  to  attend  to  the  drain- 
age, and  it  is  now,  I  believe,  attended  to,  but  formerly 
it  was  not  attended  to,  partly  from  one  circumstance, 
and  partly  from  another.  Cantonments  were  hastily 
taken  up. 

3940.  On  sanitary  grounds  in  such  a  climate  as 
India  you  consider  drainage  of  the  first  importance  ? 
—Yes. 

3941.  Are  the  hill  stations  drained,  or  are  there 
any  local  circumstances  in  the  hill  stations  with  which 
you  are  acquainted  that  would  explain  the  difference 
in  the  mortality  there  ? — There  are  certain  points  ;  I 
speak  particularly  of  Landour  which  I  know  very 
well ;  the  position  is  very  elevated,  and  there  is  very 
little  flat  ground  there,  but  there  are  deep  ravines, 
and  all  the  refuse  and  dirt  is  thrown  down  these 
ravines  and  allowed  to  remain,  and  so  very  bad  is  it 
at  times  that  a  person  is  obliged  to  avoid  walking  in 
the  neighbourhood. 

3942.  Ordinary  precautions  are  not  taken  in  those 
hill  stations,  because  they  are  elevated,  and  therefore 
easily  cleansed  ? — From  what  I  have  observed  I 
should  say  that  that  is  the  case,  and  that  that  matter 
might  *be  better  attended  to; 

3943.  {Chairman.)  What  do  you  think  could  be 
done  at  a  station  like  Landour,  there  is  no  water 
there  to  carry  away  any  infinities  ? — No  ;  but  they 
might  be  taken  to  a  greater  distance.  The  men  and 
women  might  be  prevented  from  doing  certain  things 
within  a  certain  distance  of  the  place,  and  I  think  if 
there  were  any  method  of  preventing  that  sort  of 
thing  being  done  at  the  very  doors  as  it  were  of  the 
cantonment,  it  would  be  a  very  great  advantage  ;  but 
those  ravines  and  hollow  places  all  about  the  hill 
stations  make  it  very  difficult  to  prevent  it  from 
occurring. 

3944.  {Dr.  Farr.)  It  would  seem  that  any  station 
by  such  habits  of  neglect  might  be  made  unhealthy  ? 
- — I  should  think  so. 

3945.  {Sir  R.  Martin.)  And  the  more  crowded 
with  occupants  the  place  is  the  more  unhealthy  it 
becomes,  owing  to  such  neglect  ? — Naturally. 

3946.  {Dr.  Farr.)  Therefore  we  should  not  be 
surprised  to  find  diarrhcea  and  other  diseases  caused 
by  the  filthy  condition  of  those  stations  ? — In  those 
hill  stations,  particularly  at  Mussoorie  and  Landour, 
diarrhcea  is  attributed  to  the  water  ;  that  is  invariably 

the  case,  and  I  have  known  people  going  up  there  t 
take  their  own  water  for  drinking  purposes. 

3947.  Do  you  know  anything  chemically  of  the 
composition  of  the  water  in  the  wells  of  India  gene- 
rally ?_No. 

3948.  {Chairman.)  Is  j>roper  care  taken  to  pre- 
serve the  water  that  is  used  from  accidental  impuri- 
ties ? — I  believe  so. 

3949.  Have  you  at  all  considered  the  question  of 
providing  gardens  for  the  soldiers  ? — Not  directly. 
I  have  never  been  in  any  stations  where  gardens  were 
established,  but  I  have  always  understood,  in  fact,  I 
recollect  talking  to  Sir  Henry  Lawrence  not  long 
before  I  left  India  about  those  very  gardens,  and  he 
seemed  to  think  that  the  men  did  not  take  to  them 
willingly. 

3950.  {Dr.  Farr.)  Not  the  single  men  ?— No.  I 
suppose  the  married  men  had  little  detached  gardens. 

3951.  {Chairman.)  To  Avhat  do  you  ascribe  the 
indifference  of  the  men  ;  is  it  because  they  do  not 
stay  long  enough  at  one  station  to  feel  any  interest  in 
them  ? — It  has  always  struck  me  that  they  consider 
it  to  be  work  rather  than  amusement,  and,  certainly, 
taking  100  men,  a  very  small  percentage  of  those 
men,  as  you  usually  find  them,  would  be  found  willing 
to  work  in  a  garden.  It  depends  very  much  upon 
the  commanding  officer  both  as  to  the  amusements 
found  for  the  men  and  the  gardens. 
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Colonel  3952.  {Col.  Greathed.)  I  believe  there  is  no  diffi- 

Sir  P.  Cautley,  cultv  in  inducing  Scotchmen  to  work  in  the  gardens ? 

18  May  1861        3953.  (Chairman.)  Do  you  think  that  more  might 

 '    be  done  than  has  been  done  in  the  way  of  providing 

employment  for  the  men,  such  as  establishing  work- 
shops for  them  in  various  trades  under  cover  ? — The 
difficulty  always  appears  to  me  to  be  how  to  supply 
them  with  tools.  I  know  very  well,  from  the  diffi- 
culties I  have  met  with  myself,  the  very  great 
difficulty  that  there  is  in  pi'ocuring  tools,  and  I  do 
not  understand  exactly  how  the  men,  if  you  had 
workshops  for  them,  would  be  supplied  with  tools. 

3954.  Do  you'  not  think  that  the  tools  might  be  . 
kept  at  a  station,  and  that  they  need  not  be  taken 
about  from  station  to  station  ? — Do  you  mean  that 
they  might  be  supplied  by  the  Government  ? 

3955.  Yes,  and  remain  the  property  of  the  Govern- 
ment?— Yes  ;  I  consider  that  the  workshops,  and  the 
employment  of  the  men  in  their  different  trades, 
would  be  a  most  admirable  way  of  giving  them  occu- 
pation. General  Tremenheere  told  me  the  other  day 
that  every  barrack  in  the  Punjab  had  a  workshop 
and  a  reading  room,  one  at  each  end  of  the  barrack  ; 
I  do  not  know  what  results  have  come  from  that. 

3956.  Therefore  the  experiment  is  being  tried 
now? — I  understand  that  it  is  ;  I  never  heard  of  it 
before,  but  I  think  it  appears  evident  that  anything 
in  the  way  of  occupation  must  be  beneficial  to  the 
men. 

3957.  (Sir  R.  Martin.)  You  think  that  the  men 
should  be  encouraged  by  their  officers  to  do  what- 
ever they  can  do  without  injury  to  their  health  or 
discipline  ? — Yes,  I  think  so.  At  Mussoorie,  where 
I  built  some  houses,  I  found  that  I  got  very  good 
men  to  work  from  the  Landour  barracks  ;  for  ex- 
ample, slating,  which  is  a  thing  not  practised  there 
generally,  and  not  well  understood  by  the  natives,  was 
done  by  a  European,  whom  I  employed  for  some  time. 

3958.  Did  he  do  the  work  to  his  own  profit  ? — 
Yes  ;  he  was  paid  by  me  so  much  a  day  ;  I  do  not 
recollect  how  much  ;  but  I  paid  him  so  much  a  day, 
and  the  men  from  the  barracks  found  a  good  deal  of 
employment  in  that  way. 

3959.  (Dr.  Gibso?i.)  Was  he  a  soldier  ? — Yes  ; 
and  they  do  other  work,  such  as  watch-making  and 
mending  saddles.  I  have  had  saddles  repaired  in 
that  way  by  a  man  in  the  regiment. 

3960.  (Chairman.)  You  do  not  think  that  there  is 
any  indisposition  among  at  least  a  considerable  pro- 
portion of  the  men  to  occupy  themselves  in  that  way 
provided  it  is  made  worth  their  while  ? — I  should 
think  there  is  none.  As  exhibiting  the  views  of 
soldiers  themselves  on  the  point,  I  beg  to  hand  in 
some  letters  forwarded  by  General  Tremenheere,  as 
samples  of  evidence  which,  in  his  opinion,  could  be 
obtained  to  any  extent,  of  the  advantages  of  occupying 
the  soldier's  spare  time  in  industrial  pursuits. 

Referring  again  to  Delhi,  I  spoke  only  of  the  town 
before  ;  there  is  a  cantonment  close  by  the  line  of  a 
nullah,  which  runs  from  a  very  extensive  jheel,  and  the 
unhealthiness  of  the  place  arose  I  fancy  from  this  Nud- 
juffgurh  jheel.  I  was  present  there  in  the  earlier 
days  of  that  cantonment  being  established  ;  I  was 
there  indeed  before  it  was  built  ;  I  was  under  the 
officer  who  constructed  the  cantonment,  and  I  believe 
that  had  proper  attention  been  paid  to  the  opinions 
of  the  natives  themselves,  the  cantonment  would  most 
likely  not  have  been  placed  where  it  was,  for  the 
character  of  the  position  taken  up  with  reference  to 
the  Nudjuffgurh  jheel,  although  it  had  been  partially 
drained,  was  notorious  amongst  the  natives. 

3961.  (Dr.  Farr.)  Was  that  the  reason  why  so 
few  troops  were  stationed  at  Delhi  before  the  mutiny 
broke  out,  that  is,  because  of  its  being  unhealthy  ? — 
It  was  a  station  that  was  never  liked  by  the  people  ;  it 
was  very  hot,  and  on  the  slope  of  a  quartz  rock;  a  series 
of  quartz  and  sandstone  strata.  Every  care  was  taken, 
and  it  was  one  of  the  prettiest  cantonments  that  1  ever 
saw  as  to  its  design  and  buildings,  and  great  expense 


was  gone  to  in  sinking  wells  through  rock  to  procure 
good  water. 

3962.  But  it  was  defective  in  drainage  ? — It  Avas 
owing  to  the  proximity  of  the  Nudjuffgurh  jheel,  and 
this  nullah  which  ran  through  at  the  bottom  of  the 
slope  upon  which  the  cantonment  was  placed — this 
nullah  was  always  objectionable. 

3963.  Could  it  be  by  engineering  means  purified  ? 
. — No,  I  do  not  think  it  could. 

3964.  It  would  appear  then  that  it  is  impossible  to 
make  that  station  healthy  without  an  immense  ex- 
penditure ? — I  think  that  the  neighbourhood  of  the 
Nudjuffgurh  jheel  is  against  the  position  of  the  canton- 
ment, and  it  is  singular  because  the  interior  of  Delhi 
itself  was  one  of  the  most  healthy  places  in  all  the 
Bengal  presidency.  There  Avere  two  lines  at  NtiAvab- 
gunj  and  DurioAvgunj,  one  on  one  side  and  the  other 
on  the  other  side  of  the  king's  palace,  in  the  centre 
of  the  city,  which  Avere  the  most  healthy  cantonments 
we  had.    I  am  now  talking  of  the  native  troops. 

3965.  You  Avould  naturally  expect  that  a  city 
situated  as  Delhi  is  would  be  as  healthy  as  any  part 
of  India  if  such  nuisances  did  not  exist  in  the  im- 
mediate proximity  of  the  station  ? — Yes. 

3966.  Did  you  observe  at  any  time  that  the 
drainage  Avorks  caused  ill  health  among  the  men  that 
you  employed  either  Europeans  or  natives  ? — No. 

3967.  Do  you  think  that  the  canals  are  causes  of 
insalubrity  Avhen  in  proximity  to  the  stations  ? — I 
think  it  is  rather  the  abuse  than  the  use  of  irrigation 
which  causes  insalubrity,  but  the  abuse  is  so  difficult 
to  remedy  that  you  can  hardly  accept  that  as  an 
excuse  perhaps  ;  for  instance,  in  irrigation  a  native 
Avhen  he  irrigates  from  a  Avell  divides  the  Avhole  of 
his  field  off  into  little  squares,  or  kyaris.  into  each  of 
Avhich  he  pours  the  water  from  the  well  separately, 
and  therefore  the  Avhole  becomes  perfectly  and  nicely 
irrigated,  but  immediately  he  gets  a  floAAr  of  Avater  from 
a  canal  he  takes  aAvay  all  his  kyaris,  and  lets  the 
water  flow  over  the  Avhole  field  Avhich,  not  being 
levelled,  is  left  one  half  of  it  dry,  and  the  other  so 
much  overfloAved  that  I  have  knoAvn  very  serious 
reports  made  by  the  civil  authorities,  avIio  Avere  not 
acquainted  Avith  the  irrigation  of  the  district,  against 
canal  irrigation  from  that  circumstance,  Avhereas  it 
Avas  not  from  the  fault  of  the  canal,  but  the  fault  of 
the  people  A\rho  used  the  Avater. 

3968.  (Col.  Durand.)  The  natiA'e  when  he  has  an 
easy  command  'of  a  large  quantity  of  water  does 
not  husband  it  as  he  does  when  the  supply  of  water 
comes  from  a  Avell  ;  he  is  then  more  careful  of  it  ? — 
Yes,  precisely. 

S969.  (Dr.  Farr.)  The  water  so  Avasted  becomes 
a  cause  of  disease,  such  as  ague  and  intermittent 
fevers  ? — Yes,  and  I  believe  that  where  Avater  is  in 
large  quantities,  and  where  it  is  alloAved  to  stagnate, 
or  Avhere  there  is  a  considerable  difference  in  the 
le\'el  of  the  ground,  some  parts  being  dry  and  some 
parts  being  Avet,  that  that  is  the  source  of  malaria. 
That  is  exactly  the  position  in  which  all  the  rice 
cultivation  is  in  Italy  and  in  countries  where  irriga- 
tion has  been  long  practised  ;  it  is  so  Avell  knoAAm  that 
rice  is  not  allowed  to  be  cultivated  Avithin  certain 
distances  of  large  cities — Milan  is  an  instance. 

3970.  Long  experience  has  shoAvn  that  irrigation 
under  those  circumstances  is  the  cause  of  ill  health  ? 
— Yes. 

3971.  Do  you  think  that  such  engineering  arrange- 
ments might  be  made  as  would  get  rid  of  the  in- 
jurious effects  of  irrigation  ? — Yes.  There  was  a 
medical  committee,  of  Avhich  Dr.  Dempster  was  a 
member,  which  enquired  into  all  the  evils  arising 
from  the  malaria  and  canal  navigation  in  the  north- 
Avest  proATinces,  and  he  stated  in  his  report  that  he 
found  whenever  there  was  a  soil  of  a  very  tenacious 
character,  and  where  the  water  used  in  great  abun- 
dance was  alloAved  to  stagnate  there,  ill  health  pre- 
vailed, and  the  particular  disease  upon  which  he 
formed  his  opinion  Avas  spleen. 

3972.  (Sir  i?.  Martin.)  Spleen  being  the  result  of 
intermittent  fever  ? — Yes.    He  found  that  Avherever 
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there  was  a  tenacious  soil,  and  water  was  used  in 
large  quantities,  spleen  existed  to  a  great  extent, 
and  when  the  soil  was  not  tenacious,  and  the  water 
ran  off,  there  was  less  fever. 

3973.  (Dr.  Farr.)  Do  you  think  it  is  important 
that  sanitary  considerations  should  be  in  some  way  con- 
nected with  engineering  in  planning  works  of  irriga- 
tion so  as  to  secure  such  arrangements  being  carried 
on  as  would  prevent  insalubrity  being  produced  ? — 
No,  I  do  not  think  that  an  officer  for  sanitary  purposes 
should  accompany  the  engineers.  I  think  that  the 
causes  of  insalubrity  are  so  well  known  to  any  officer 
who  had  common  intelligence  that  he  would  prevent 
it  as  far  as  he  could.  The  rules  which  the  committee 
to  which  I  have  referred  laid  down  were  rather 
stringent  ones,  namely,  that  there  should  be  no  canal 
irrigation  within  five  miles  of  large  military  canton- 
ments, and  that  there  should  be  no  canal  irrigation 
within  one  or  two  miles  of  large  towns  and  200  yards 
round  villages.  The  consequence  of  that  would  have 
been,  or  it  may  be  that  an  enormous  quantity  of  land, 
and  most  valuable  land  belonging  to  the  people  would 
be  thrown  out  of  irrigation.  I  mean  the  land  im- 
mediately around  their  houses,  and  round  their  homes, 
which  is  to  them  very  valuable. 

3974.  (  Col.  Durand.)  It  often  happens,  1  believe, 
that  some  of  the  most  valuable  cultivation  in  the 
villages  is  to  be  found  in  the  positions  that  you 
describe  ? — Yes  ;  at  the  same  time  the  water  would 
be  used  elsewhere,  and  therefore  the  Government  or 
the  canal  would  not  lose  anything. 

3975.  (Dr.  Farr.)  Engineers  have  not  always 
attended  to  these  considerations  in  carrying  out  large 
works  have  they  ? — No,  because  it  has  not,  I  believe, 
been  sufficiently  understood. 

3976.  If  a  person,  specially  considering  the  popula- 
tion in  a  sanitary  point  of  view,  were  consulted, 
would  he  not  be  more  likely  to  fix  his  attention  upon 
these  points  than  an  engineer  ? — In  this  case  it  was 
done  by  the  committee. 

3977.  To  ensure  rules  being  carried  out  would  you 
not  recommend  that  a  committee  or  somebody  should 
sit  permanently  for  this  purpose  ? — I  do  not  see  the 
use  of  it. 

3978.  The  mere  laying  down  of  rules  does  not 
imply  that  they  will  be  carried  out  ? — But  they 
ought  to  be. 

3979.  (Sir  R.  Martin.)  But  in  the  case  to  which 
you  have  alluded  the  Committee  was  appointed  after 
the  work  had  been  completed  ? — No,  it  was  before 
they  began  this  canal,  and  when  the  other  canals  had 
been  in  operation  for  30  years. 

3980.  But  did  not  the  stringent  recommendations 
which  you  have  mentioned  result  from  the  observa- 
tion of  Mr.  Dempster  that  spleen  was  found  to  pre- 
vail among  the  villagers  in  exact  ratio  to  the  proxi- 
mity of  the  canal  to  their  residences  ? — Exactly. 

3981.  And  that  at  a  distance  of  six  miles  from  the 
'canal  there  was  no  spleen  to  be  discovered  ? — Yes, 
entirely  so. 

3982.  The  existence  of  spleen  among  the  people 
was  accepted  by  the  Committee  as  a  proof  that  ague 
had  prevailed  largely  beforehand  ? — Yes,  I  believe 
so. 

3983.  (Col.  Durand.)  Would  not  the  application 
of  rules  of  that  description  lead  to  an  entire  revolu- 
tion in  the  system  of  irrigation  in  India  ? — So  en- 
tirely that  I  do  not  believe  those  rules  have  been 
carried  out.    I  believe  that  they  have  been  modified. 

3984.  They  have  been  partially  applied  to  military 
cantonments  ? — Yes,  but  no  rice  cultivation  is  allowed 
within  five  miles  of  any  military  cantonment,  and 
that  has  been  as  stringently  adhered  to  as  to  other 
cultivation  ;  for  instance,  whoever  knows  anything 
about  the  two  crops,  the  rain  crop  and  the  cold  wea- 
ther crop,  knows  very  well  that  the  rain  crop  floods 
the  country  and  it  gives  the  rice  under  irrigation  in  all 
directions,  and  of  course  that  may  lead  to  ill  effects  ; 
the  other  demands  only  three  or  four  waterings  ;  they 
deliver  the  water  only  three  or  four  times,  and  therefore 
there  is  not  all  that  flooding  that  there  is  in  the  other 


case.    It  is  therefore  perhaps  very  hard  to  prevent  Colonel 
irrigation  entirely  five  miles  round  a  place  for,  at  SirP.Cauiley 
one  season  of  the  year  there  is  comparatively  very 
little  irrigation,  and  at  the  other  a  good  deal.    I  do    is  May  1861. 

not  know  what  has  been  done  since  I  left  India.  Col.  

Baird  Smith  drew  up  a  code  of  regulations,  and  no 
man  could  be  better  adapted  for  it  than  he  was,  be- 
cause in  Italy  and  America  and  Madras  he  had  been 
studying  the  subject. 

3985.  (Dr.  Farr.)  Canals  are  chiefly  used  in  India 
for  the  purpose  of  irrigation,  are  they  not  ? — That  is 
their  object  ;  irrigation  is  the  primary  object,  but  as 
there  is  water  running  in  the  canals,  of  course  boats 
go  on  the  water,  but  in  a  heavy  drought  the  boats 
would  be  left  in  the  mud  if  the  water  was  wanted 
for  the  fields. 

3986.  The  object  that  is  aimed  at  is  to  irrigate  the 
country  without  mating  the  population  unhealthy? 
—Yes. 

3987.  Can  that  be  done  by  preventing  the  stagna- 
tion of  the  water  on  the  ground  which  is  irrigated  ? 
— Then  you  come  to  drainage  again,  and  that  is  what 
is  wanted,  proper  levels  and  proper  drainage. 

3988.  In  short,  a  combination  of  land  drainage 
with  irrigation  ? — Yes.  There  is  one  point  to  which 
I  may  allude,  which  is,  that  in  a  country  like  the 
Doab,  which  is  very  dry,  I  may  say  perfectly  dry 

.in  the  hot  weather,  for  the  ground  is  as  brown  as 
gravel,  I  imagine  that  if  you  introduce  into  that 
country  water  in  the  shape  of  irrigation  you  will 
entirely  by  degrees  change  the  climate,  and  if  that  is 
the  case  it  follows  that  the  habits  of  the  people  must 
be  gradually  changed  to  meet  the  change  of  climate, 
that  is  to  say,  the  people  cannot  sleep  out  at  night  in 
the  one  case  when  they  might  with  impunity  do  so  in 
the  other.  It  always  struck  me  in  that  way,  so 
much  so  that  in  1850  I  commenced  a  series  of  obser- 
vations on  the  wet  and  dry  bulb  thermometer  all  the 
way  down  the  Ganges  canal ;  the  observations  were 
made,  and  registers  were  kept  ;  ultimately  they  will 
come  into  very  great  use  ;  the  canal  was  opened  just 
before  I  left  India,  so  that  the  hygrometrical  effects 
will  be  shown  very  distinctly  if  the  observations  are 
combined. 

3989.  Would  you  insist  upon  land  drainage  in 
combination  with  irrigation  as  indispensable  ? — Cer- 
tainly. 

3990.  With  that  precaution  do  you  see  any  injury 
that  is  likely  to  accrue  from  bringing  the  irrigation 
near  to  cities  ? — The  people  must  be  taught  to  cleanse 
their  cities,  and  to  economize  the  water,  which  they 
will  not  do,  and  besides  the  fields  ought  also  to  be 
levelled,  for  the  water  .gets  into  the  hollows  while 
other  parts  are  left  dry. 

3991.  You  might  insist  upon  such  places  being 
levelled  at  least  in  the  neighbourhood  of  great  mili- 
tary stations,  and  drained  ? — Certainly. 

3992.  (Chairman.)  But  surely  the  interest  and 
'good  sense  of  the  cultivator  himself  would  soon 
teach  him  that  such  a  negligent  mode  of  dealing  with 
the  water  that  he  obtains  from  the  canals  does  not 
answer  his  purpose  ? — So  you  would  suppose,  but 
they  will  go  on  in  the  same  way  until  something  else 
is  forced  upon  them. 

3993.  Have  you  at  all  considered  the  question  of 
the  hill  stations  ?• — It  is  a  subject  of  very  great  in- 
terest, and  1  have  naturally  thought  about  it  a  good 
deal  in  a  sanitary  point  of  view. 

3994.  I  mean  with  regard  to  the  possibility  of 
stationing  a  considerable  proportion  of  the  European 
troops  employed  in  India  in  the  hills  ? — I  think  that 
there  is  a  great  political  question  mixed  up  with  that. 
English  troops  are  sent  out  to  India  to  be  usefully 
employed,  and  if  they  are  all  put  out  of  the  way  by 
being  stationed  in  the  hills  it  does  not  appear  to  me 
that  they  would  be  of*  much  use  in  India.  If  you 
send  troops  to  a  very  healthy,  although  distant  place, 
like  Chenee  or  Kunawur,  in  case  of  anything  occurring 
in  the  plains,  what  would  be  the  use  of  those  troops  ? 

3995.  (Dr.  Farr.)  Do  you  understand  by  hill 
stations  what  Dr.  Bird  spoke  about  the  other  day  ? — 
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When  I  speak  of  hill  stations  I  mean  distinctly  the 
Himalayas,  not  the  plateaus  of  central  India,  places 
easily  accessible  and  easily  escaped  from. 

3996.  Do  such  plateaus  exist  in  Bengal  in  the 
neighbourhood  of  the  great  military  stations  ? — No, 
not°that  I  am  aware  of.  I  believe  they  have  been 
trying  to  find  out  places  without  any  effect ;  there  is 
Hazareebaugh,  a  place  in  the  Ramgurh  hills,  which  I 
never  was  at,  but  it  is  said  to  be  healthy. 

3997.  {Col.  Greathcd.)  "What  is  the  height  of 
that,  do  you  know  ? — 1,750  feet. 

3998.  {Dr.  Farr.)  Is  the  topography  of  those  hills 
well  understood.  I  mean  those  in  Bhogulpore,  the 
southern  part  of  it  ? — I  do  not  know. 

3999.  Have  we  a  very  complete  topographical 
knowledge  of  the  hill  stations  of  India,  such  as  you 
have  mentioned  ? — We  have  a  great  deal  ;  there  are 
most  admirable  topographical  maps,  but  I  am  not 
quite  sure  about  the  parts  you  are  alluding  to,  whether 
there  is  or  is  not. 

4000.  It  is  very  desirable  to  obtain  such  infor- 
mation about  all  those  plateaus,  on  which  troops 
might  be  stationed  ? — Yes,  it  is  ?  and  the  question  is 
how  to  set  about  that  enquiry,  which  seems  to  me  to 
be  a  very  interesting  one. 

4001.  At  present  a  large  part  of  the  Indian  force 
is  on  the  hill  stations  in  the  upper  provinces,  at 
Peshawur,  and  at  Rawul  Pindi  ? — Yes,  a  great  pro- 
portion of  the  English  troops  are,  and  have  been  for 
a  long  time,  on  the  other  side  of  the  Sutlej,  in 
the  Punjab. 

4002.  {Col.  Durand.)  Are  not  some  of  those 
stations  in  the  Punjab  very  nearly  at  the  altitude  to 
which  Dr.  Bird  adverted,  when  he  spoke  of  the 
plateaus  ? — In  the  'neighbourhood  of  Cuttack,  they 
have  lately  been  looking  out  for  elevated  sites  for 
troops,  but  they  are  in  the  centre  of  the  densest 
possible  jungle  ;  the  hills  themselves  are  covered  with 
jungle,  and  where  there  are  places  like  that,  they 
cannot  by  possibility  be  healthy  for  troops.  It  appears 
to  be  a  subject  worthy  of  inquiry ;  but  then  the  ques- 
tion is,  how  that  inquiry  is  to  be  instituted.  I  do  not 
think  that  it  should  be  carried  out  by  sending  up 
Europeans ;  it  must  be  done  by  sending  natives  in  the 
first  instance.  • 

4003.  {Dr.  Farr.)  Do  you  mean  by  employing 
natives  to  clear  the  ground  ? — If  there  is  any  possi- 
bility of  making  a  place  useful,  I  think  the  plan  I 
should  adopt  would  be  to  send  up  natives  one  season 
to  clear  the  ground  and  dig  it  up,  and  plant  it,  and 
fence  it  in,  and  then  either  leave  it  altogether,  or 
leave  one  or  two  natives  there  ;  and  then  in  the  next 
year  I  would  send  another  party,  and  in  the  third 
year  another,  and  by  those  means  you  would  be  able 
to  judge  of  the  effects  of  the  place. 

4004.  {Col.  Durand.)  In  fact,  you  would  follow 


the  same  course  that  the  natives  do  in  clearing  por- 
tions of  the  forests  for  cultivation? — Yes,  run  away 
from  it;  in  fact,  that  is  done  in  America  and  elsewhere. 

4005.  {Chairman.)  There  is  always  a  danger,  is 
there  not,  of  a  new  station  being  hastily  condemned 
as  very  unhealthy  on  account  of  the  unhealthiness 
produced  by  a  new  clearing,  but  which  would  dis- 
appear in  a  few  years  ? — Yes  ;  I  do  not  think  that 
it  is  quite  fair  to  condemn  a  station  as  was  done  in 
Harris's  Valley,  in  the  Gallicondah  Eange  in  Madras  ; 
that  was  condemned  because  the  ill  health  was  fright- 
ful. I  believe  that  only  two  men  escaped  fever,  but 
the  experiment  was  only  made  for  one  season. 

4006.  The  mischief  was  done  by  occupying  the 
station  too  soon  ? — Yes,  I  should  say  so. 

4007.  {Dr.  Farr.)  By  taking  precautions  you 
could  clear  the  jungle  from  those  stations  which 
appear  to  be  otherwise  in  a  satisfactory  sanitary  con- 
dition ? — I  see  no  better  way  of  doing  it  ;  you  must 
sacrilice  some  life,  or  run  the  risk  of  losing  life, 
and  it  is  better  to  do  that  with  the  natives  of  the 
country  than  with  the  people  who  are  not  of  the 
country. 

4008.  The  natives  would  be  less  likely  to  die  ? — 
Yes. 

4009.  The  mortality  among  the  native  troops,  I 
believe,  is  not  higher  than  the  mortality  among  the 
British  troops  at  home  ? — I  cannot  answer  that  ques- 
tion. 

4010.  {Chairman.)  Is  there  anything  that  you 
wish  to  add  to  your  evidence  ? — There  is  one  thing 
that  I  should  like  to  mention.  I  was  talking  to 
Dr.  Acton  a  short  time  ago,  with  reference  to  a 
subject  which  has  been  adverted  to  here  before,  that 
of  keeping  a  running  stream  of  water,  (such  as  we 
have  in  London  called  fountains),  attached  to  the 
urinals  in  barracks — not  only  to  keep  the  urinals 
clean,  but  especially  for  the  cleanliness  of  the  men 
themselves,  to  enable  them  to  wash  themselves  when 
suffering  from  the  disease  which  has  been  so  frightful. 
I  have  received  a  letter  from  Bangalore,  in  which 
syphilis  is  put  at  20  per  cent.  Dr.  Acton  impressed 
upon  me  how  necessary  it  is  that  this  water  supply 
should  be  provided,  and  I  think  there  would  be  no 
difficulty  in  doing  so.  In  Upper  India  water  is  raised 
for  the  purpose  of  filling  reservoirs  by  a  Persian  wheel, 
a  rough  species  of  machinery  which  they  have  there, 
or  by  beesties,  and  I  see  no  reason  why  at  every  urinal 
there  should  not  be  an  elevated  reservoir,  filled,  either 
by  machinery  or  by  bheesties,  from  which  there  should 
be  discharged  say  a  cubic  foot,  or  two  cubic  feet  of 
water  an  hour,  that  is  all  that  would  be  necessary. 
A  very  small  jet  should  be  thrown  out  constantly,  so 
that  the  men  would  have  water  to  wash  themselves 
with.  I  think  that  that  is  a  very  desirable  thing  if  it 
can  be  done. 


The  witness  withdrew. 


ADDENDA. 


No.  1. 


A  Statement  of  Opinions  and  Remarks  on  Trades 
in  the  Army. 

In  1835,  during  General  Sir  John  Wilson's  command  in 
the  island  of  Ceylon,  150  men  were  selected,  of  different 
trades,  from  the  58th,  61st  and  97th  regiments  to  proceed 
to  Newera  Ellia,  in  charge  of  an  engineer  officer  and  sapper 
Serjeant,  for  the  purpose  of  building  barracks  and  other 
public  buildings,  to  form  a  station  for  sick  officers  and 
soldiers,  it  being  a  healthy  part  of  the  island,  aboift  8,000 
feet  above  the  level  of  the  sea. 

This  they  accomplished  in  three  years,  and  gave  great 
satisfaction. 

The  2nd  Ceylon*  rifle  regiment  made  all  the  roads  under 
the  command  of  Captain  Thomas. 


Some  of  the  above-mentioned  men  saved  money  and 
obtained  their  discharge,  after  completing  21  years,  and 
settled  there ;  some  were  employed  by  Government ;  some 
set  up  business  for  themselves ;  some  held  situations  over 
coffee  plantations,  &c. 

If  trade  is  introduced  into  the  army  it  will  have  a 
wonderful  effect,  providing  they  give  soldiers  a  moderate 
allowance  for  their  work,  without  compulsion,  even  if  their 
j)ay  was  made  up  to  2s.  6d.  per  day. 

Men  would  then  enter  the  service  with  a  good  feeling, 
and  consider  it  a  boon  rather  than  a  yoke ;  and  a  better 
class  of  men  would  be  obtained  than  heretofore. 

There  are  more  tradesmen  generally  speaking  amongst 
the  English  soldiers  than  the  Irish ;  the  latter  are  fond  of 
the  soldier's  life  without  trade,  and  are  more  satisfied  in 
their  situation  than  the  English. 

The  cause  of  that  is  the  English  are  better  off  than  the 
Irish  before  enlisting. 

A  soldier  would  volunteer  to  do  any  kind  of  work  rather 
than  go  to  parade  in  the  evening,  such  as  serjeant-niajor's 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


239 


or  adjutant's  drill ;  it  is  of  no  use  to  the  men ;  it  only  makes 
them'  careless  and  disaffected,  particularly  the  English 
soldiers. 

They  go  to  a  general's  parade  or  commanding  officer's 
parade  with  pleasure,  without  a  murmur. 

If  the  Government  introduce  trade  in  the  army,  they 
will  always  have  sufficient  men  to  do  all  public  works,  par- 
ticularly on  foreign  sendee.  It  would  occupy  the  men's 
minds  and  time;  and  provide  something  to  look  for  on 
their  return  home  from  station. 

There  is  every  encouragement  held  out  for  the  soldier 
since  the  Ten  Years  Act  came  in  force,  and  saving  banks 
were  established  in  every  regiment. 

The  only  encouragement  for  trade  in  the  army  at  present 
is  such  as  tailors,  shoemakers,  saddlers,  blacksmiths  and 
wheelwrights  (for  the  artillery).  On  the  present  system, 
if  you  refer  to  the  "  Hue  and  Cry  "  or  "  Police  Gazette," 
you  will  find  that  half  the  deserters  from  the  army  are 
tradesmen. 

The  reason  is  when  a  tradesman  enters  the  service  and 
looks  about  him,  he  does  not  see  any  prospect ;  he  there- 
fore deserts  the  first  opportunity ;  his  trade  protects  him  ; 
and  I  have  known  the  men  to  give  such  means  to  desert ; 
and  few  are  ever  apprehended  (not  so  with  the  agri- 
culturists). 

I  was  recruiting  in  Yorkshire  in  1842  and  1843.  I  was 
acquainted  with  many  young  tradesmen ;  and  the  only 
objection  they  had  for  not  enlisting  was,  that  a  soldier's  pay 
was  not  enough,  not  thinking  at  the  same  time  every 
soldier  costs  the  public  5s.  per  day.  Their  aim  was  for  the 
sappers  and  miners. 

On  no  consideration  should  a  soldier  be  allowed  to  work 
at  his  trade  until  he  is  acquainted  with  a  soldier's  duty ; 
that  would  urge  him  to  learn  his  drill  quickly  to  accomplish 
his  object.  Tradesmen  would  be  the  means  of  teaching  those 
who  enter  with  no  trade.  I  have  known  many  leave  the 
service  good  tradesmen ;  one  man  in  particular  that  left  the 
service,  after  serving  21  years,  was  a  good  carpenter  and 
shoemaker. 

Why  should  not  trades  be'encouraged  in  the  British  army, 
as  well  as  the  Russian  army?  Part  of  their  earnings  is 
put  by  till  they  are  discharged. 

I  have  spoke  to  many  old  soldiers  on  the  subject,  and 
they  all  highly  appreciate  the  idea. 

Any  more  information  in  my  power  I  shall  be  most  happy 
to  give,  as  I  feel  very  much  interested  in  the  proposition. 

(Signed)       John  Parkhurst, 

Late  61st  regiment, 
21  years'  service. 


No.  2. 

(Extract.) 

Hanwell,  May  21,  1861. 
I  have  obtained  the  opinion  of  some  of  the  pensioners  of 
this  establishment,  and  find  them  all  agree  with  me,  that 
to  introduce  into  the  army  ■  more  work  and  less  serjeant- 
major's  drill  (which  I  know,  from  my  own  experience, 
soldiers  very  much  dislike),  it  would  be  a  great  benefit  as 
well  as  saving,  provided  it  was  not  comjiulsory,  as  that,  in 
my  opinion,  often  damps  the  energies. 

I  feel  sure  that  such  a  change  would  be  the  means  of 
raising  the  army,  both  socially  and  morally,  and  induce 
many  young  mechanics  to  join,  that  now  look  upon  the 
army  with  disgust,  on  account  of  the  smallness  of  the  pay. 

Although  I  am  not  at  present  in  the  army,  or  receiving 
any  benefit  therefrom,  I  should  very  much  like  to  see 
something  done  to  improve  the  present  condition  of  it. 

(Signed)       Charles  Lovelock, 

Formerly  61st  Foot, 
13  years'  service, 
During  which  he  learned  three  trades, — tailoring,  shoe- 
making,  and  cabinet-making. 


Colonel 
Sir  P.  Cautley, 
K.C.B. 

18  May  1861. 


No.  3. 


(Extract.) 

Durham,  May  31,  1861. 
I  believe  the  employment  of  soldiers  in  various  trades 
will  be  another  step  in  the  right  direction,  and  confer  a 
great  blessing  on  thousands.  It  will,  more  than  anything 
else  that  I  know,  prevent  so  much  desertion ;  for  the 
greater  number,  by  far,  who  desert  our  service  are  all 
tradesmen  of  some  sort  or  other  ;  and  another  thing  in  its 
favour  is  the  benefits  it  would  confer  on  the  regiments 
serving  in  India.  How  much  better  a  man  is,  in  a  country 
like  India,  who  has  anything  to  amuse  him  or  occupy  his 
mind,  anything  that  would  keep  him  off  his  bed,  providing 
it  does  not  expose  him  to  the  sun,  than  one  who  lies  dream- 
ing away  his  time  on  his  cot !  However,  it  is  to  be  hoped 
they  will  do  away  with  some  of  the  evening  drills,  and  give 
the  men  a  moderate  allowance  for  their  work,  and  then  there 
is  no  fear  that  the  thing  would  answer  well.  It  is  to  be 
hoped  that  the  quartermasters  will  not  be  allowed  to  have 
any  control  over  anything  of  the  sort.  I  should  say  some 
other  competent  person  ;  and  this  is  the  opinion  of  all  the 
old  non-commissioned  officers  here,  who  I  have  spoke  to 
about  it.  And  may  the  blessing  of  the  Almighty  attend 
those  gentlemen  who  do  not  think  it  a  disgrace  to  interest 
themselves  for  the  benefit  of  the  poor  soldier. 

(Signed)       M.  Bowen, 
A  serjeant,  21  years  in  the 
61st  regiment. 


Saturday,  1st  June  1861. 


PRESENT  : 


The  Right.  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


Sir  Proby  Cautley,  K.C.B. 

Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.6.A.M.D. 


Colonel  Greathed,  C.B. 

William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 

John  Sutherland,  Esq.,  M.D. 


Colonel  George  Campbell,  52nd  Regiment,  examined. 


4011.  (Chairman.)  Will  you  be  good  enough  to 
state  how  long  you  have  served  in  India  ? — Nearly 
five  years. 

4012.  In  the  Bengal  Presidency  ? — Yes. 

4013.  At  what  stations  have  you  been  ? — Umballa, 
Subathoo,  Meerut,  Lucknow,  Sealkote,  and  Jullun- 
dur,  and  I  was  a  year  and  eight  months  under 
canvas. 

4014.  How  long  ago  is  it  since  you  left  India  ? — I 
left  India  in  August  1858. 

4015.  As  a  rule,  should  you  say  that  the  barracks 
in  India  are  equal  to  the  barracks  in  this  country  ? — « 
Those  that  are  built  upon  Sir  Charles  Napier's  prin- 
ciple I  consider  quite  as  good  as  those  in  this  country, 
but  others  are  not  as  good. 

4016.  Those  which  have  been  built  upon  Sir 
Charles  Napier's  principle  we  may  take  to  have  been 
built  within  the  last  ten  years  ? — Certainly. 

4017.  At  Umballa  are  the  barracks  old  or  new  ? — 
They  are  old  barracks. 


4018.  What  are  they  at  Subathoo  ?— The  barracks 
there  have  been  rebuilt  since  I  left  the  station. 

4019.  Are  they  old  or  new  barracks  at  Meerut  ? — 
They  are  old  barracks. 

4020.  At  Lucknow  what  barracks  are  there  ? — 
There  were  none  when  I  was  there,  except  a 
temporary  building  ;  if  there  are  any  they  are  new 
ones. 

4021.  What  is  the  description  of  the  barracks  at 
Jullundur  ? — They  are  old  barracks. 

4022.  Taking  the  old  class  of  barracks  are  they, 
generally  speaking,  deficient  in  ventilation  ? — Yes  ; 
certainly  in  upper  ventilation. 

4023.  Are  there  any  openings  in  the  roof  or  Avails  ? 
. — None  that  I  consider  to  be  of  any  use  ;  not  sufficient 
generally  speaking. 

4024.  In  the  new  barracks  have  you  found  any 
cause  of  complaint  as  to  the  Avant  of  ventilation,  or 
is  that  provided  for  ? — I  have  heard  no  complaints 
about  that,  and  I  think  they  are  generally  approved. 

Gg  4 


Color,  cl 
G.  Campbell. 

1  June  1861. 


240 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Colonel  4025.  Have  you  in  either  the  old  or  the  new  bar- 

racks  found  much  closeness  in  the  atmosphere  in  the 
l  June  1861.   morning  ?— Frequently. 

  4026.  That  would  be  in  the  early  morning  after 

the  men  had  been  sleeping  there  for  some  hours  ? — 
Yes  ;  or  if  you  went  in  at  night  at  any  time. 

4027.  Are  urine  tubs  used  as  they  are  used  in  the 
barracks  at  heme  ? — I  always  used  them. 

4028.  You  do  not  consider  them  objectionable  ? — 
No,  I  think  that  they  are  very  necessary.  I  do  not 
think  that  they  should  ever  be  in  the  barrack  room 
where  the  men  sleep,  but  just  outside  the  barrack 
room,  where  the  men  can  go  and  make  water,  instead 
of  doing  it  against  a  wall. 

4029.  How  often  are  the  barracks  and  ceilings 
cleansed  ? — The  barracks  are  thoroughly  cleaned  once 
a  year  ;  and  then  I  think  generally  that  the  residents 
clean  them  once  a  week — the  walls. 

4030.  Have  you  ever  experienced  any  difficulty  in 
getting  repairs  executed  ? — Yes  ;  delays  and  difficul- 
ties arise  on  account  of  the  expense. 

4031.  What  is  the  usual  course  of  proceeding  when 
repairs  are  required  to  be  done  ? — By  making  a 
requisition  upon  the  executive  engineer  ;  he  has  leave 
and  authority  to  execute  repairs  up  to  a  certain 
amount,  but  beyond  that  he  has  to  get  his  estimates 
approved,  and  it  is  in  the  routine  that  the  delays  and 
inconveniences  occur. 

4032.  Are  the  stations  generally  well  drained,  or 
is  there  often  much  water  lying  on  the  surface  ?— I 
consider  that  to  be  a  most  important  consideration, 
but  I  think  it  is  generally  attended  to  as  much  as 
possible.  I  may  have  seen  cases  where  the  water 
has  been  lying  occasionally  on  the  surface  when  it 
ought  not  to  have  been,  but  I  think,  generally 
speaking,  that  that  is  well  attended  to. 

4033.  Are  the  floors  of  barracks  and  hospitals 
always  as  dry  as  they  ought  to  be  ? — That  depends 
upon  their  condition.  If  they  are  in  good  repair 
and  perfectly  smooth,  they  are  always  dry  ;  but  as 
they  are  always  made  of  a  sort  of  plaster,  if  they  are 
broken,  the  substance  of  the  floors  absorbs  the  wet, 
and  it  remains  ;  but  if  the  plaster  is  good,  and  not 
broken,  they  are  always  dry. 

4034.  Is  sufficient  provision  made  at  the  stations 
for  cleanliness  in  the  way  of  ablution  rooms  and 
baths  ? — In  the  new  barracks  there  are  baths  and 
ablution  rooms,  and  they  are  very  good  in  the  new 
barracks.  In  the  ablution  rooms  there  are  iron  basins 
fixed  in  masonry  with  a  tap,  and  a  hole  at  the  bottom 
of  the  basin  to  let  the  water  out,  and  that  I  consider 
to  be  the  only  way  by  which  you  can  insure  a  fresh 
supply  of  water  to  every  man,  and  prevent  them 
using  what  may  be  called  second-hand  water. 

4035.  Has  any  attempt  been  made  to  supply  the 
old  barracks  with  ablution  rooms  on  the  modern  prin- 
ciple ? — They  have  been  supplied  with  ablution 
rooms,  but  they  have  only  earthen  basins,  and  no 
taps. 

4036.  Are  there  any  baths  ? — In  some   stations  • 
there  are  baths,  and  in  others  there  are  not.  I  should 
think  that  by  this  time  in  most  of  the  stations  there 
must  be  baths. 

4037.  Ought  there  not  to  be  in  all  stations  baths 
and  ablution  rooms  ? — I  think  so,  certainly.  I  always 
used  baths  and  tubs  on  the  march.  I  had  a  tent 
fitted  up  with  large  tubs,  and  the  men  used  them 
on  the  march. 

4038.  (Sir  R.  Martin.)  So  important  do  you  con- 
sider attention  to  the  personal  cleanliness  and  health 
of  the  soldier  ? — Yes  ;  and  not  only  to  the  health  of 
the  soldier,  but  to  his  comfort. 

4039.  {Chairman.)  Is  any  nuisance  experienced  in 
the  barrack  rooms  and  hospitals  from  privies,  stables, 
or  picketing  grounds  ? — I  think  it  is  impossible  to 
avoid  a  smell  when  the  privies  are  being  emptied  in 
the  morning  ;  it  is  usually  done  at  daybreak,  or  very 
early  in  the  morning,  and  of  course  there  must  be 
a  great  smell  then,  but  I  cannot  see  any  remedy 
for  it. 

4040.  What  is  the  general  condition  of  the  bazaars 


with  regard  to  drainage,  cleanliness,  and  other 
arrangements  connected  with  the  preservation  of 
health  ? — I  think  that  they  are  generally  well  attended 
to.  The  station  bazaars  depend  upon  the  zeal  and 
care  of  the  cantonment  magistrate,  but  the  regimental 
bazaars  are  completely  under  the  commanding  officer, 
and  it  is  his  fault  if  they  are  not  properly  attended 
to ;  but  I  think  that  attention  is  paid  to  those 
matters  generally  ;  I  believe  that  every  care  is 
taken. 

4041.  Are  these  bazaars  ever  the  cause  of  any 
nuisance  to  the  barracks  ? — That  depends  upon  the 
sort  of  nuisance  that  is  meant ;  if  you  consider  music 
at  night  a  nuisance,  they  certainly  are,  and  it  was 
particularly  so  at  Jullundur — tom-toms  were  playing 
all  night. 

4042.  The  question  means  nuisances  in  a  sanitary 
point  of  view  ? — There  is  some  annoyance  caused  at 
night  in  all  cases,  but  the  station  to  which  I  have 
alluded  was  a  peculiar  one. 

4043.  Do  you  think  there  is  any  reason  to  complain 
of  any  nuisance  arising  either  from  the  slaughtering 
of  cattle,  or  from  offal  lying  about,  or  from  the 
horses  and  other  animals  belonging  to  camp  fol- 
lowers ? — No. 

4044.  {Colonel  Greathcd.)  Did  you  ever  find  the 
52nd  Regiment  suffer  from  being  in  very  bad  bar- 
racks ? — Yes. 

4045.  Where  was  that  ? — At  Lucknow  especially, 
and  I  believe  that  they  are  now  in  barracks  which 
are  hardly  fit  to  live  in. 

4046.  {Chairman.)  They  were  in  a  temporary 
barrack,  were  they  not  ?_Yes,  but  they  are  iioav  in 
barracks  at  Jhansi,  which  I  am  told  are  hardly  fit  to 
put  them  in. 

4047.  {Colonel  Greathed.)  To  what  do  you 
attribute  the  sickness  from  Avhieh  they  suffered  at 
Lucknow  ? — I  think  it  was  more  the  effect  of  an 
accident  than  anything  else — no  doubt  thev  were 
overcrowded — that  was  one  reason  ;  but  the  regi- 
ment there  was  put  into  what  had  been  a'  huge 
stable  ;  the  executive  engineer  was  directed  to  put 
it  in  order  for  the  reception  of  the  regiment,  and 
when  I  went  to  examine  it  before  the  reginient  went 
in  it  appeared  to  be  in  perfectly  good  order — the 
floors  were  smoothed  over,  the  walls  had  been  white- 
washed, and  they  looked  clean,  but  just  as  the  rain 
commenced  the  cholera  broke  out  in  a  most  extra- 
ordinary manner  ;  after  the  regiment  had  got  out 
I  had  the  floors  examined,  and  then  I  found  that 
there  was  a  quantity  of  manure  several  feet  deep 
immediately  underneath  the  plastered  floor,  and  the 
exhalations  from  that  I  have  not  the  least  doubt 
caused  the  cholera. 

4048.  (Sir  P.  Cautley.)  Whereabout  was  that 
barrack  situated  ? — It  Avas  the  King's  stables,  situated 
on  the  outskirts  of  the  toAvn. 

4049.  {Dr.  Farr.)  In  what  year  Avas  that  ? — In 
the  year  1856. 

4050.  (Sir  P.  Cautley.)  Was  it  not  surrounded 
by  a  very  close  bazaar  ? — Yes  ;  but  there  Avas  no 
cholera  among  the  natives  ;  nobody  suffered  but  the 
men  in  that  barrack  and  two  men  who  had  been 
employed  in  the  barrack  at  work.  I  made  every 
inquiry  that  I  could,  and  I  never  could  find  out  that 
there  had  been  a  single  case  of  cholera  among  the 
natives. 

4051.  (Sir  R.  Martin.)  Was  the  air  offensive  in 
the  barrack  at  the  time  you  speak  of  ? — No  ;  and 
although  I  took  every  precaution,  and  cautioned  the 
men  in  every  way,  and  requested  them  to  let  me 
knoAV  if  there  Avas  anything  offensiATe,  they  never 
said  a  word,  but  afterwards -I  found  out  Avhat  I  have 
mentioned,  and  then  upon  questioning  the  men  again 
they  acknOAvledged  that  at  night  they  had  frequently 
been  obliged  to  leave  their  beds  from  the  very  great 
stench  that  arose  in  the  night  ;  and  when  the  ground 
was  opened  before  me,  one  of  the  men  who  Avas 
standing  by  my  side  AA-ould  have  fallen  doAvn  from 
the  power  of  the  stench  had  he  not  been  supported 
by  another. 


» 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OP  THE  ARMY  IN  INDIA.  2il 


4052.  (Chairman.)  And  it  had  not  been  noticed 
until  you  called  attention  to  it  ? — No  ;  but  at  the 
same  time  I  believe  it  was  accidental.  I  do  not  think 
that  the  engineer  Avas  aware  of  what  was  under  the 
floor  ;  it  was  nicely  covered  over,  and  no  one  knew 
it.    I  believe  it  was  a  pure  accident. 

4058.  (Dr.  Farr.)  The  32nd  Regiment,  I  believe, 
was  Avith  you  ? — No,  they  relieA'ed  me. 

4054.  Did  they  not  suffer  equally  with  you  ? — 
They  were  there  during  the  year  of  the  mutiny. 

4055.  But  I  mean  in  the  year  1856  ? — No,  they 
were  not  there  in  1856. 

4056.  It  appears  by  a  return  before  me  that  out  of 
a  strength  of  189,  59  men  died  in  the  32nd  Foot  ? — ■ 
That  could  not  have  been  in  the  year  1856.  I  did 
not  march  out  until  Christmas  Day  1856,  and  they 
came  in  the  day  after. 

4057.  The  return  also  states,  as  to  the  52nd  Regi- 
ment, that  out  of  a  strength  of  628  they  lost  71  men 
during  the  same  year  ? — Yes. 

4058.  You  think  that  the  return  is  erroneous  with 
regard  to  the  32nd  Regiment  ? — Yes  ;  they  were  not 
in  LucknoAV  on  Christmas  Day  of  that  year. 

4059.  In  the  stations  at  Avhich  you  haAre  served 
has  there  been  anything  to  complain  of  either  as  to 
the  quantity  or  quality  of  the  Avater  supplied  ? — At 
Lucknow  it  was  bad  ;  it  certainly  Avas  not  good  ;  but 
1  consider  Lucknow  an  exceptional  case,  and  I  do  not 
think  you  can  judge  by'that ;  at  the  stations  generally 
the  water  Avas  good. 

4060.  (Sir  P.  Cautley.)  Did  they  take  it  from  the 
rivers  or  from  the  Avells  ? — At  LucknoAV  from  wells  ; 
its  badness  Avas  accounted  for  by  the  circumstance  of 
their  having  buried  a  nnmber  of  elephants  near  the 
Avells,  and  those  in  time  had  contaminated  the  soil 
and  spoiled  the  water  to  a  certain  extent. 

4061.  (Chairman.)  Most  of  the  stations  are  supplied 
by  Avells  are  they  not  ? — They  are. 

4062.  (Sir  P.  Cautley.)  You  haA-e  been  alluding 
to  ablution  rooms  and  the  water  being  used  in  iron 
basins;  Iioav  has  that  water  been  supplied  at  the  places 
Avith  Avhich  you  are  acquainted  ? — It  Avas  supplied  in 
this  way  ;  there  Avas  a  tank,  and  the  water  was  filled 
by  the  use  of  bullocks  Avith  a  Avheel  ;  they  raised  up 
a  certain  quantity  every  morning  ;  the  bullocks  Avere 
at  work  for  an  hour  or  two  hours,  and  they  filled  all 
the  baths  and  supplied  the  Avater  for  the  ablution 
rooms. 

4063.  (Dr.  Gibson.)  Was  the  supply  of  Avater 
generally  abundant  ? — Yes.  I  have  knoAvn  it  rather 
scarce  at  Umballa,  but  that  is  the  only  station  at 
which  I  ever  kneAv  it  to  be  scarce. 

4064.  (Chairman.)  Is  there  anythiug  which  it 
occurs  to  you  to  suggest  on  the  subject  of  the  soldiers' 
rations  ?  A  good  deal  of  eA'idence  has  been  given  as 
to  the  facts,  but  is  there  any  improvement  that  you 
could  suggest,  or  is  there  anything  to  complain  of? — 
With  regard  to  the  commissariat,  I  think  that  there 
should  be  a  trained  commissariat. 

4065.  How  is  the  commissariat  at  present  consti- 
tuted ?  —  It  is  composed  of  officers  selected  from 
regiments  ;  some  of  them  are  exceedingly  good,  and 
others  are  exceedingly  bad,  as  far  as  my  experience 
has  gone. 

4066.  But  none  of  them  are  specially  instructed  in 
their  duties  ? — No  ;  there  is  no  special  corps. 

4067.  (Colonel  Greathed.)  But  they  are  specially 
instructed,  are  they  not  ? — I  suppose  they  are. 

4068.  (Sir  P.  Martin.')  They  now  undergo  a  year's 
probation,  are  you  aAvare  of  that  ? — I  think  it  is  very 
necessary  that  they  should  do  so,  for  I  think  that 
there  is  a  great  obstacle  in  the  Avay  of  procuring  good 
rations,  in  fact  the  system  of  bribery  which  exists  so 
generally  among  the  natives  has  made  it  almost  im- 
possible, and  the  officers  are  open  to  that  temptation, 
or  they  were  ;  I  cannot  say  Avhat  it  is  iioav. 

4069.  (Sir P.  Cautley.)  Do  you  think  that  military 
officers  Avould  be  more  open  to  it  than  civilians  Avould 
be  ? — No.  I  do  not  think  so. 

4070.  Then  the  advantage  of  a  change  from  military 
officers  to  civilians  Avould  be  a  very  doubtful  one  ? — 
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furnished  the  Government  with  bricks  at  eight  rupees  '  

a  thousand,  and  he  had  furnished  private  individuals 
Avith  those  same  bricks  at  five  rupees  a  thousand,  and 
the  three  rupees  or  six  shillings  constituting  the 
difference  must  have  gone  someAvhere. 

4071.  (Colonel  Greathed.)  With  regard  to  the 
rations,  do  you  not  think  that  the  order  which  Avas 
issued  by  Lord  Dalhousie  in  November  1854  enables 
officers  commanding  regiments  to  secure  for  their  men 
supplies  of  the  best  possible  bread  and  meat  ? — Cer- 
tainly, if  acted  upon. 

4072.  It  depends,  does  it  not,  entirely  upon  the 
commanding  officer  of  the  regiment? — Not  entirely  ; 
it  depends  upon  the  superior  authorities.  I  Avas 
thwarted  for  months. 

4073.  But  your  regimental  committees  are  final, 
are  they  not  ? — No.  I  Avas  tliAvarted  for  months  by 
the  brigadier  ;  it  Avas  months  before  the  question  was 
decided  in  my  favour,  as  I  had  rejected  the  bread,  and 
positively  refused  it.  I  Avas  ordered  to  give  it  to  the 
men  because  the  station  committee  overruled  my 
regimental  committee,  and  I  could  only  complain  to  the 
Commander-in-Chief,  and  so  I  was  positively  thwarted 
for  months.  The  reports  of  my  committees  Avere  so 
doubted  that  a  medical  committee  was  formed  in  the 
station  to  analyse  the  bread  and  to  test  it.  I  Avas  so 
positive  that  it  Avas  not  pure  bread  that  this  com- 
mittee was  formed,  and  they  gave  it  in  my  favour, 
and  pronounced  that  the  bread  was  not  pure. 

4074.  At  what  station  was  that  ? — At  Umballa. 

4075.  (Chairman.)  Do  you  think  that  there  is 
sufficient  facility  for  officers  to  protect  their  men 
against  being  supplied  Avith  bad  provisions  ? — It  is  a 
very  difficult  question  to  answer,  but  I  never  failed  in 
having  good  bread  as  long  as  it  Avas  under  my  own 
eye,  but  the  contractors  will  bring  you  morning  after 
morning  bread  that  is  tainted,  and  your  only  resource 
is  to  buy  flour  for  the  men,  and  have  cakes  made  of 
it,  or  anything  that  you  can  ;  of  course  they  do  not 
like  it  so  Avell  as  even  the  inferior  bread,  and  it  ends 
in  your  being  obliged  to  take  the  inferior  bread,  for 
the  perseverance  of  the  natives  is  so  great. 

4076.  (Sir  R.  Martin.)  Have  you  seen  the  un- 
leavened cakes  of  the  country,  the  chupaties  used  by 
Europeans  ? — Only  in  that  case  Avhen  they  could  not 
get  anything  else.  When  the  bread  Avas  throAvn  back 
upon  the  bakers  flour  was  purchased  and  given  to  the 
soldiers,  and  they  made  Avhat  they  could  of  it. 

4077.  (Sir  P.  Cautley.)  But  they  prefer  bread  to 
the  chupaties  ? — Yes. 

4078.  (Colonel  Greathed.)  In  the  case  to  which 
you  have  referred  the  order  was  plainly  disobeyed  by 
the  officer  commanding  the  station  ? — Plainly  dis- 
obeyed. 

4079.  And  that  was  the  only  reason  Avhy  you  did 
not  get  good  rations  ? — That  Avas  the  only  reason  at 
that  station. 

4080.  ( Sir  P.  Martin.)  Your  general  estimate  of 
the  commissariat  department  in  India  Avould  be  good, 
Avould  it  not  ? — In  some  places  good  and  in  others  bad  ; 
it  depends  upon  the  officers.  I  could  name  one  or 
two  Avho  never  had  a  bad  loaf  and  others  Avho  never 
could  get  a  good  one. 

40S1.  In  general  the  troops  Avere  well  served  in 
1857  and  1858,  were  they  not  ? — Yes,  Avonderfully 
Avell,  considering  the  circumstances  at  that  time.  I 
Avas  fortunately  connected  with  a  very  excellent 
commissariat  officer,  better  I  never  kneAv. 

4082.  (Sir  P.  Cautley.)  Are  there  not  great  diffi- 
culties in  making  bread  when  the  troops  are  on  the 
march  ? — None  whatever  ;  it  is  the  most  simple 
thing  possible,  and  I  always  had  better  bread  on  the 
march  than  in  cantonments,  because  I  had  it  under 
my  own  eye.  I  had  no  commissariat  officer  ;  and  if 
I  did  not  like  it,  I  could  deal  with  it  myself,  and  I 
got  tAvo  loaves  more  out  of  every  18.  In  my  first 
march  up  the  country,  the  terms  of  the  contract  were 
that  there  should  be  16  loaves  supplied  for  a  rupee  • 
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Colonel       that  was  on  my  first  march,  and  I  did  not  then  know 
Campbell.        ruies  0f  the  service.    I  found  that  the  flour  was 
rune  1861     inferior  to  what  the  contract  set  forth,  and  I  posi- 

 '    tively  refused  to  take  it,  and  threatened  the  baker  to 

send  him  off.  He  then  gave  me  18  loaves  instead  of 
16.  I  was  then  ignorant  of  the  ways  of  the  country, 
and  I  thought  it  was  better  for  the  soldier  to  have 
a  little  more  bread  for  his  money,  and  I  accepted 
it,  but  I  was  afterwards  blamed ;  the  great 
difficulty  is  the  bribery  that  takes  place  in  all  these 
things. 

4083.  {Chairman.)  Whenever  you  employ  native 
agents  of  an  inferior  class,  you  are  almost  certain  to 
meet  with  bribery  ? — It  does  not  matter  whether 
they  are  of  an  inferior  class  or  not.  I  was  told  of  a 
case  by  a  very  distinguished  officer,  who  belonged 
to  the  32nd  regiment,  that  a  native  came  into  his 
room  one  day  to  get  a  contract  for  the  supply  of  the 
canteen  when  bottled  beer  was  allowed,  and  he  threw 
1,000  rupees  on  to  his  bed;  and  it  is  very  difficult 
for  a  needy  man  to  resist  that ;  but  that  is  the  thing 
to  be  guarded  against  I  think ;  and  with  regard  to  the 
repairs  of  barracks  it  is  the  same  thing  ;  when  the 
Government  pay  eight  rupees  a  thousand  for  bricks, 
and  private  individuals  can  get  them  for  five,  of 
course  much  more  might  be  done  for  the  money. 

4084.  Have  you  ever  known  a  case  in  any  country 
where  the  Government  did  not  pay  more  for  the  same 
articles  than  other  people  ? — No  ;  and  I  only  mention 
this  instance  because  it  appeared  to  be  brought 
forward  so  clearly. 

4085.  Are  you  satisfied  with  the  practice  of  allow- 
ing men  to  draw  a  spirit  ration  ? — There  is  no  such 
thing  as  a  spirit  ration  in  India.  You  allow  them  to 
have  a  certain  quantity  of  spirits,  but  it  is  not  issued 
as  a  ration. 

4086.  But  the  soldier  is  allowed,  is  he  not,  to  draw  . 
it  from  the  canteen,  although  he  is  not  allowed  to 
exceed  a  certain  quantity  ? — Yes. 

4087.  (Sir  R.  Martin.)  In  effect,  it  comes,  does  it 
not,  to  much  the  same  thing  as  the  issue  of  a  spirit 
ration  ? — No,  it  does  not,  because  if  the  spirit  were 
issued  as  a  ration  the  soldier  must  either  take  it  or 
throw  it  away.  My  own  canteen  regulations  were 
that  every  man  might  receive  two  drams  in  the  day, 
but  not  both  together  ;  and  if  he  chose  to  drink  beer, 
he  could  get  one  dram  of  spirits,  that  is  to  say,  if  he 
took  only  a  certain  quantity  of  beer  ;  if  he  exceeded 
that  quantity  he  got  no  rum. 

4088.  Do  not  nineteen-twentieths  of  the  men  take 
the  rum  from  the  canteen  ? — No. 

4089.  Is  not  that  the  practice  among  the  old 
soldiers  ? — No  ;  and  it  is  a  curious  thing  that  when 
my  regiment  landed  in  India,  the  confirmed 
drunkards  of  the  regiment  gave  up  their  intemperate 
habits. 

4090.  (Chairman?)  Was  that  because  they  had  a 
sufficient  knowledge  of  the  danger  of  persisting  in 
them  ? — I  cannot  account  for  it,  but  they  did  relinquish 
those  habits. 

4091.  (Col.  Greatheal.)  Do  you  think  it  is  pos- 
sible to  do  away  with  the  practice  of  serving 
spirits  out  in  the  canteens  ? — No,  and  I  would  not 
advise  it.  I  should  discourage  it,  and  recommend 
the  men  to  take  beer  instead  ;  but  there  are  .  certain 
men  who  cannot  drink  beer  ;  it  does  not  agree  with 
them.  I  myself  sometimes  could  not  drink  a  glass 
of  beer  when  I  could  take  a  little  rum  and  water. 

4092.  (Sir  R.  Martin.)  Would  not  the  men  regard 
the  withdrawal  of  the  spirit  as  an  interference  with 
their  rights  ? — Yes,  I  think  so  ;  and  I  do  not  think 
that  it  would  do  any  good,  but  rather  be  mischievous. 
There  is  one  point  that  I  wish  to  mention  as  to  the 
beer.  I  think  it  is  a  great  pity  that  bottled  beer 
should  not  be  allowed  to  be  obtained  by  the  men.  I 
do  not  know  whether  the  order  has  ever  been 
rescinded. 

4093.  (Col.  Greathed.)  There  used  to  be  no  objec- 
tion to  the  men  purchasing  it  at  the  canteen  ? — No, 
but  an  order  came  out  positively  prohibiting  bottled 
beer  being  sold  in  the  canteen,  and  that  was  to  insure 


the  consumption  of  the  beer  which  was  sent  out  on 
requisition  from  England.  Of  course  it  was  neces- 
sary to  do  that,  as  it  would  have  been  a  great  loss  to 
the  Government  if  that  beer  had  not  been  consumed  ; 
but  it  was  a  great  deprivation  to  the  soldier  in  the 
hot  weather,  as  any  drink  which  effervesces  is  much 
more  refreshing. 

4094.  Do  you  think  there  would  be  any  difficulty 
in  the  Government  themselves  supplying  bottled 
beer  ? — I  do  not  see  why  there  should  be. 

4095.  (  Chairman.)  \\  as  the  bottled  beer  sold  below 
the  cost  price  ? — It  was  never  furnished  by  the 
Government  ;  it  was  provided  by  private  arrange- 
ment, but  the  price  of  the  beer  was  lowered  in  conse- 
quence of  the  surplus  profits  upon  the  rum,  so 
that  the  beer  was  issued  below  cost  price  to  the 
soldier,  and  at  the  expense  of  those  who  drank  the 
rum. 

4096.  (Colonel  Greathed.)  That  was  only  a  regi- 
mental arrangement  ? — Yes  ;  but  I  think  it  was 
generally  acted  upon. 

4097.  (Dr.  Gibson.)  Was  the  draught  beer  sold  at 
a  low  price  ? — The  price  was  very  moderate  ;  but  in 
warm  weather  it  naturally  gets  stale  and  flat,  and  is 
not  so  palatable  as  the  bottled  beer. 

4098.  (Sir  P.  Cautley.)  Did  you  ever  see  any  of 
the  beer  made  on  the  hills  ? — Yes,  1  have  seen  it. 

4099.  Down  in  the  plains;  at  Umballa,  for  in- 
stance ? — There  was  some  beer  made  at  Meerut  by 
the  quartermaster  of  a  native  cavalry  regiment. 

4100.  Did  the  men  take  to  that  as  freely  as  to  the 
English  beer  ? — No,  I  cannot  say  that  they  liked  it  so 
much  as  they  did  the  English  beer. 

4101.  (^Chairman.)  They  have  never  succeeded,  I 
believe,  in  making  beer  altogether  in  a  satisfactory 
manner  ? — I  should  always  prefer  the  English  beer 
myself.  I  have  heard  that  there  is  a  very  good  beer 
made,  and  this  quartermaster  to  whom  I  have  re- 
ferred, of  the  9th  Native  Light  Cavalry  Regiment  at 
Meerut,  made  beer  and  sold  it  to  great  advantage  ; 
but  his  officers  neither  approved  of  the  experiment, 
nor  of  the  sale  of  it  ;  they  did  not  like  the  idea  of  it, 
and  the  quartermaster  was  obliged  to  give  it  up. 
That  was  the  only  instance  of  its  being  made  in  the 
plains  that  I  ever  heard  of. 

4102.  Did  the  officers  object  to  it  as  a  matter  of 
discipline  ? — They  did  not  like  the  idea  of  a  brother 
officer  selling  beer  ;  it  was  a  matter  of  pride. 

4103.  Various  opinions  have  been  expressed  as  to 
the  amount  of  intemperance  among  European  troops 
in  India  ;  will  you  be  kind  enough  to  inform  the 
Commission  what  your  experience  has  been  in  that 
respect  ? — It  is  rather  an  invidious  question,  but  I 
can  only  speak  with  regard  to  my  own  regiment,  and 
they  were  far  better  conducted  in  India  than  I  ever 
knew  them  anywhere  else.  I  consider  their  conduct 
to  have,  been  admirable;  and,  taking  them  as  a  body 
of  men,  extraordinary.  I  do  not  recollect  ever 
having  a  single  man  suffering  from  delirium 
tremens. 

4104.  Do  you  think  that  there  is  any  considerable 
proportion  of'  the  men  in  your  regiment  who,  without 
going  the  length  of  actual  intoxication,  injured  their 
health  by  habitual  drinking  ? — Not  one  ;  it  was  im- 
possible for  a  man  to  be  in  the  slightest  degree  under 
the  influence  of  liquor  without  being  detected  and 
brought  to  punishment  for  it. 

4105.  (Sir  R.  Martin.)  The  case  which  you  have 
mentioned  must  have  been  exceptional  ? — It  may  have 
been,  but  I  can  only  speak  as  to  my  own  regiment. 

4106.  (Dr.  Farr.)  Did  you  make  auy  special 
arrangements  ? — Discipline  was  very  strict.  The 
non-commissioned  officers  did  their  duty  well,  and  we 
had  an  excellent  regimental  police. 

4107.  (Sir  R.  Martin.)  Were  the  men  recruited 
with  any  peculiar  care  ? — No. 

4108.  (  Chairman.)  You  stated  that  the  men  became 
more  sober  on  arriving  in  Iudia  than  they  had  been 
before  ? — The  regiment  became  more  sober  from  the 
day  it  landed  in  India  than  it  ever  had  been  before, 
decidedly,  and  even  the  confirmed  drunkards,  the 
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few  men  who  passed  their  time  principally  in  the 
military  prisons,  gave  np  the  habit. 

4109.  Should  you  say  that  in  the  whole  of  your 
military  experience  there  had  been  any  considerable 
improvement  in  the  habits  of  the  soldier  in  that 
respect  ? — Certainly. 

4110.  (Sir  R.  Martin.)  As  compared  with  what 
they  had  been  when  you  first  entered  the  service  ? — 
Yes. 

4111.  (Chairman.)  To  what  should  you  ascribe 
that  improvement  ? — To  many  things.  I  think  that 
the  good  conduct  warrant  had  a  very  good  effect,  and 
I  think  that  the  discipline  of  the  army  has  been  im- 
proved very  much  ;  that  is  another  thing ;  and  I  also 
think  that  more  encouragement  has  been  given  to  the 
soldier  to  amuse  himself  within  his  barracks,  to  take 
care  of  his  money  and  save  it  ;  and  in  a  hundred 
ways  I  consider  his  condition  has  been  improved. 

4112.  (Sir  R.  Martin.)  Do  you  think  that  the 
abolition  of  corporal  punishments  to  the  present 
extent  has  had  much  to  do  with  that  improvement  ? 
— No,  I  do  not  think  so. 

4113.  (Chairman.)  What  are  the  usual  means  of 
recreation  which  are  provided  for  the  troops  ? — None 
are  provided  by  the  Government,  except  a  fives  court. 
As  far  as  I  was  concerned,  I  invariably  did  every- 
thing that  I  could. 

4114.  Is  that  a  matter  which  rests  entirely  with 
the  commanding  ofiicer  ? — I  think  it  does  almost 
entirely.  If  the  commanding  officer  is  inclined  to 
assist  the  men,  he  may  do  a  good  deal. 

4115.  But  if  the  commanding  officer  were  indifferent 
to  it,  would  there  be  any  regimental  school  ? — A 
school  there  must  be,  but  I  refer  to  recreation,  and 
such  things  as  newspapers,  pamphlets,  chess  boards, 
draught  boards,  skittle  alleys,  quoits,  and  every 
conceivable  thing  of  that  kind. 

4116.  (Sir  P.  Cautlejj.)  But  skittle  alleys  are 
built  by  the  Government,  are  they  not  ? — No,  I  put 
them  up  from  the  canteen  fund  ;  temporary  ones. 

4117.  (Col.  Greathed.)  You  bought  them,  did  you 
not? — Yes. 

4118.  (Chairman.)  Are  books  and  newspapers 
much  appreciated  by  the  men  ? — I  think  they  parti- 
cularly like  reading  pamphlets,  weekly  publications, 
and  newspapers  ;  but  I  think  the  libraries  generally 
are  indifferent ;  they  do  not  change  the  books  often 
enough.  A  man  going  out  to  India,  and  being 
perhaps  for  three  months  on  board  ship,  has  books 
furnished  to  him  ;  and  when  he  arrives  at  his  regi- 
ment, he  finds  exactly  the  same  books  there,  and 
there  they  remain  perhaps  two  or  three  years. 

4119.  You  think  that  they  would  be  more  valued 
if  there  was  a  larger  supply  of  books  ? — Yes,  and  a 
constant  influx  of  new  works,  no  matter  how  cheap 
.or  how  trivial  they  might  be. 

4120.  It  has  been  stated  in  evidence  that  the  men 
do  not  take  much  to  gardens  when  they  are  provided; 
has  that  been  your  experience  or  not  ?- — Yes,  and  I 
can  account  for  it.  They  would  I  think  take  to 
them,  but,  as  far  as  my  own  regiment  was  concerned, 
we  were  so  constantly  moved  about,  that  the  moment 
one  garden  was  got  into  order  we  went  away,  and 
therefore  it  was  a  continual  labour,  and  no  advantages 
resulting ;  and  in  the  same  way  with  trades  work. 
On  first  arriving  in  the  country  the  officers  very 
liberally  subscribed  about  \50l.  to  set  up  a  trades 
union  in  the  regiment,  and  we  established  it  per- 
fectly. We  got  turning  lathes,  printing  presses,  and 
everything  of  that  kind  from  England,  and  we  had 
not  been  in  the  station  five  months  before  we  were 
ordered  out  of  it. 

4121.  And  you  were  unable,  I  suppose,  to  carry 
those  things  with  you  ? — We  were  always  moving 
afterwards,  and  they  were  all  lost  at  last ;  we  could 
not  carry  them  about  with  us. 

4122.  If  there  were  permanent  Avorkshops  esta- 
blished at  the  different  stations,  do  you  think  that  they 
would  be  kept  up  ? — Yes,  I  think  that  they  would 
answer  unexceptionably  well.  I  think  that  there 
should  be  a  spacious  building  or  room  for  the  pur- 


pose, which  might  be  used  in  the  evenings  as  a  room 
to  i*ead  in,  or  to  take  refreshments  in,  and  to  be  well 
lighted.  I  think  that  the  men  find  a  great  want  in 
that  respect,  that  the  barrack  rooms  are  badly 
lighted.  It  is  impossible  to  light  every  room  well  I 
believe,  but  I  think  that  one  room  might  be  set  apart 
in  each  barrack  to  be  well  lighted,  and  that  perhaps 
might  be  appropriated  to  other  purposes  in  the  day 
time. 

4123.  (Col.  Greathed.)  Do  you  think  that  that 
is  a  universal  fault  in  India,  deficiency  of  light  ? — 
Yes. 

4124.  (Dr.  Gibson.)  The  oil  is  not  sufficiently 
good  in  quality  ? — No,  but  the  lamps,  or  the  species 
of  light  that  they  have  is  bad  ;  and  I  got  some  of 
those  American  reflecting  lamps,  and  when  placed 
against  the  walls  they  gave  a  very  good  light,  using 
the  oil  of  the  country  ;  but  these  things  are  very 
inconvenient  to  carry  out  for  a  regiment,  although 
they  cost  very  little  in  the  first  instance. 

4125.  (Sir  R.  Martin.)  A  deficiency  of  light  is 
very  much  felt,  is  it  not,  during  the  long  nights  of 
the  cold  season  ? — Yes,  every  evening  after  dusk  ; 
of  course  a  trades  establishment  would  require  a  good 
deal  of  light. 

4126.  (Chairman.)  If  regiments  are  frequently 
being  moved  from  station  to  station  there  would  be  a 
difficulty,  would  there  not  ? — No  ;  not  if  they  found 
tools  ready  for  them  at  every  station,  and  a  place  to 
work  in,  and  materials  to  work  with.  If  a  regiment 
has  to  find  its  own  tools  and  to  take  them  about  with 
them,  and  also  to  cany  about  materials,  they  might 
get  damaged,  and  the  expense  would  become  too 
great  to  bear. 

4127.  (Col.  Greathed.)  How  would  you  set  to 
work  to  establish  a  trades  union  at  a  station  ? — It 
would  merely  require  the  building,  the  tools,  and  the 
materials.  I  think  the  system  to  be  pursued  should 
be  left  to  regiments,  and  the  men  allowed  to  select 
their  own  chiefs  or  foremen.    I  did  so. 

4128.  In  going  from  one  station  to  another  you 
Avould  have,  I  suppose,  to  take  over  the  materials  and 
tools  from  the  regiment  that  you  succeeded  ? — Yes. 

4129.  How  would  you  manage  that  ? — I  would  put 
that  in  the  engineer's  department. 

4130.  (Dr.  Farr.)  What  trades  do  you  think  could 
be  carried  on  in  the  way  you  suggest  ? — Such  as 
cabinet-making,  and  shoe-making  especially,  which  is 
a  very  useful  trade  to  the  soldier,  and  a  printing 
press  is  a  very  useful  thing  to  have  in  the  regiment. 
I  used  to  print  all  my  own  returns,  and,  in  fact,  at 
Lucknow  I  printed  particular  papers  for  the  civil 
authorities  there,  for  they  had  no  printing  press  ; 
also  a  turning  lathe  ;  that  affords  great  amusement 
to  the  men  ;  and  a  variety  of  other  things. 

4131.  (Sir  Proby  Cautley.)  Do  you  mean  that  the 
things  made  in  these  shops  should  be  sold  ? — Yes,  I 
think  so,  and  a  value  should  be  put  upon  them  by  a 
committee,  according  to  the  labour  bestowed  upon 
them. 

4132.  And  then  T  suppose  that  the  money  should 
be  put  into  a  fund  ? — Yes,  for  the  purpose  of  pur- 
chasing new  material. 

4133.  (Col.  Greathed.)  How  would  you  set  the 
thing  going;  how  would  you  buy  the  tools  and  mate- 
rials in  the  first  instance  ? — They  must  be  found,  I 
think,  by  the  Government  in  the  first  instance. 

4134.  To  be  repaid  for  afterwards?  —  Yes.  At 
Meerut  we  supplied  the  81st  regiment  with  100  pairs 
of  boots,  which  they  could  not  otherwise  have 
obtained. 

4135.  (Chairman.)  At  the  stations  with  which 
you  are  acquainted  are  there  any  covered  places  set 
apart  where  the  men  can  occupy  themselves  during 
the  heat  of  the  day  or  in  the  time  of  the  rains  ? — No ; 
and  1  think  that  is  a  very  great  want. 

4136.  They  have  no  place  except  the  barrack 
room  to  be  in  ? — No,  or  the  verandah,  or  they  may 
get  under  the  shade  of  the  barrack  late  in  the  after- 
noon, but  I  think  they  should  have  covered  places  ; 
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Colonel  I  would  have  one  to  each  large  barrack  for  each 
G.  Campbell,    company,  and  a  skittle  alley. 

1  Junc~l8Gl        4137.  You  would  require  nothing  beyond  a  shed  ? 
_       '    — Nothing  but  a  thatched  shed. 

4138.  (Sir  Proby  Cautley.)  I  do  not  quite  under- 
stand how  the  money  to  be  obtained  from  the  sale  of 
things  made  is  to  be  disposed  of  ultimately  ;  is  it  to 
be  put  into  a  saving  fund,  and  then  to  be  divided 
among  the  men  ? — In  my  own  case  I  put  it  into  the 
hands  of  the  paymasters  ;  I  gave  over  to  them  the 
accounts,  and  they  were  sent  to  me  by  the  president 
of  the  committee. 

4139.  Is  there  any  advantage  or  encouragement 
held  out  to  the  men  individually  to  do  the  work,  and 
do  they  know  that  they  will  obtain  in  the  end  a 
]irofit  in  money  ? — Yes,  certainly  ;  they  were  paid 
according  to  the  work  they  did,  and  we  had  an  esta- 
blished set  of  charges  for  everything  that  was  done. 

4140.  So  that  a  pecuniary  advantage  was  held  out 
to  each  man  ? — Yes  ;  and  that  you  must  do  at  any 
rate  to  start  with,  for  you  will  not  get  them  to  work 
for  nothing. 

4141.  I  believe  workshops  were  established  in  the 
Punjab,  I  was  so  informed  by  General  Tremenhere  ? 
— I  never  saw  them. 

4142.  {Col.  Greathed.)  How  long  do  you  think 
that  a  regiment  should  be  stationed  in  barracks  to 
enable  the  men  to  get  a  profit  out  of  their  gardens  ? — 
I  think  if  they  are  there  for  two  years  they  will 
do  so. 

4143.  Not  less  ? — I  do  not  think  so. 

4144.  (  Chairman.)  In  a  time  of  peace  does  it  often 
happen  that  regiments  are  moved  from  station  to 
station,  or  oftener  than  once  in  two  years  ? — I  was 
never  stationed  at  any  place  for  more  than  nine 
months. 

4145.  Can  you  state  what  the  object  is  of  these 
repeated  removals  ? — No  ;  I  believe  it  was  accidental 
in  my  own  case,  but  I  fancy  that  they  do  leave  regi- 
ments for  two  years  or  a  year  and  a  half  in  a  station. 

4146.  Do  you  think  that  the  present  dress  and 
accoutrements  of  the  troops  are  what  they  ought  to 
be  ? — I  hardly  know  what  their  dress  is  at  present ; 
it  certainly  was  not  what  it  ought  to  be  when  I  was 
in  the  country,  but  I  believe  they  have  improved  it 
very  much,  and  that  attention  has  been  paid  to  that 
matter. 

4147.  The  Avicker  helmets  had  not  been  introduced 
when  you  were  in  India  ? — No  ;  I  never  saw  them. 

4148.  Do  you  think  that  the  soldiers  have  anything 
to  complain  of  generally  speaking  in  India  in  regard 
to  their  duties,  or  on  account  of  being  many  con- 
secutive hours  on  guard  ? — No  ;  the  soldier  is  much 
better  otf  there  than  he  is  at  home  as  far  as  duty 
goes. 

4149.  You  do  not  think  that  the  ordinary  service 
required  from  a  soldier  has  anything  in  it  injurious 
to  health  ? — Not  in  the  least. 

4150.  Have  you  been  quartered  at  any  of  the  hill 
stations  ?  — .  Yes  ;  I  was  at  Subathoo  for  a  few 
months. 

4151.  Had  you  an  opportunity  there  of  observing 
the  effect  produced  upon  the  health  of  the  men  ? — 
No,  I  cannot  say  that  I  had  ;  but  if  I  were  to  give 
an  opinion  upon  that  subject,  I  should  say  that  a 
regiment  ought  rather  to  go  to  a  hill  station  in  the 
first  place  rather  than  afterwards.  I  would  put  the 
soldier  in  the  highest  place  first,  and  bring  him  down 
gradually  into  the  plains.  I  think  that  men  who 
have  suffered  in  the  plains  are  very  apt  to  get 
dysentery  and  diarrhoea  if  they  go  to  the  hills  after- 
wards. 

4152.  You  think  that  the  hill  stations  are  better 
for  preserving  health  than  for  restoring  it  ? — Yes; 
but  I  think  that  it  is  very  beneficial  to  send  certain 
invalids  to  the  hills  ;  as  a  sanitarium  it  is  very  well, 
but  for  a  regiment  generally  I  think  it  would  be 
better  that  they  should  go  there  in  the  first  instance 
rather  than  after  having  been  in  the  country  some 
time.  There  was  an  important  question  under  dis- 
cussion, as  to  the  water  at  the  hill  stations  when  I 


was  there,  and  I  wrote  to  the  quartermaster  general 
upon  the  subject,  and  recommended  that  tanks  should 
be  formed  in  the  same  way  as  in  the  West  Indies,  for 
the  purpose  of  catching  the  rain-water.  I  think  that 
that  would  be  an  admirable  thing. 

4153.  (Sir  Proby  Cautley.)  Do  you  mean  from  the 
roofs  of  the  buildings  ? — Yes.  When  I  was  there 
the  water  was  brought  by  mules  from  the  bottom  of 
the  hill  up  to  the  top  ;  every  drop  of  the  water  that 
was  used  in  the  barracks  at  Subathoo,  and  I  believe 
it  is  the  same  in  most  other  places. 

4154.  That  depends  upon  the  time  of  the  year,  does 
it  not,  and  they  may  have  wells  ? — Yes,  they  may  have 
wells  ;  but  then  the  water  that  trickles  down  those 
hills,  of  course,  must  be  impregnated  with  decayed 
vegetable  matter,  and  if  it  was  caught  before  that  in 
a  clean  iron  tank  it  would  be  always  pure,  as  it  is  in 
the  West  Indies. 

4155.  What  diseases  arose  from  the  use  of  the  bad 
water  ? — Diarrhoea  and  dysentery. 

4156.  And  the  same  effect  takes  place  at  Mussourie, 
Sindore,  and  Simla  ? — Yes  ;  and  I  believe  at  all  those 
stations  that  we  at  present  have. 

4157.  (Chairman.)  Have  you  at  all  considered  the 
question,  how  far  it  would  be  possible  in  the  Bengal 
Presidency  to  remove  any  considerable  number  of  the 
troops  from  the  plains  to  the  hills  ? — There  was  a 
committee  sent  from  Sealkote,  when  I  first  went 
there  to  examine  some  ground  just  within  the  terri- 
tories of  Cashmere.  I  think  about  30  miles  from 
Sealkote,  Dr.  Graham,  who  was  murdered  at  Sealkote, 
told  me  that  they  found  there  a  large  plain,  16  miles 
in  circumference,  possessing  the  most  beautiful 
climate,  the  most  park-like  land,  and  the  most  beauti- 
ful verdure,  with  plenty  of  water,  and  I  believe  that 
you  might  put  any  number  of  troops  almost  there. 

4158.  At  what  height  above  the  sea  was  that  ? — 
About  the  same  altitude  as  Subathoo  ;  quite 
sufficiently  high  to  give  a  temperate  climate. 

4159.  That  applies  to  the  extreme  north-west  ? — 
Yes  ;  I  do  not  think  that  you  could  find  other  portions 
applicable  for  any  considerable  number  of  troops,  for 
there  is  not  sufficient  space. 

4160.  (Sir  R.  Martin.)  From  the  want  of  table 
land  ? — Yes ;  the  barracks  must  be  built  on  a  spur  of 
land. 

4161.  In  the  case  of  all  regiments  stationed  upon 
the  hills  I  suppose  you  would  bring  them  down  into 
the  plains  for  exercise  in  the  very  cold  season  ? — 
Yes. 

4162.  Both  for  the  purpose  of  exercise,  and  in 
order  that  the  natives  might  see  a  European  force  ? 
— Yes.  I  think  that  that  Avould  be  advantageous  in 
every  way. 

4163.  (Chairman.)  Do  you  think  it  would  be  safe 
to  leave  the  great  cities  of  the  Ganges  entirely  without 
European  garrisons  ? — No.  I  do  not  think  that  it 
would  be  altogether  safe  certainly  ;  of  course  rail- 
ways may  make  a  great  difference.  I  believe  that 
that  there  are  a  good  many  stations  in  the  plains 
which  might  be  done  away  with.  I  have  never  con- 
sidered the  question  particularly,  but  I  have  no  doubt 
there  are  a  great  many. 

4164.  Can  you  name  any  of  them  ? — I  hardly  know 
those  which  are  really  occupied  at  the  present  time. 
I  judge  entirely  from  the  number  of  troops  that  there 
are  in  India  at  the  different  stations. 

4165.  Do  you  think  that  there  might  be  a  con- 
siderable reduction  in  the  number  of  the  troops 
stationed  in  the  plains  without  Avithdrawing  garrisons 
from  really  important  posts  ? — Yes,  I  do  think  so. 

4166.  (Sir Proby  Cautley.)  You  would  be  inclined 
to  keep  the  troops  in  large  bodies  rather  than 
scattered  about  the  country  ? — Yes  ;  to  a  certain 
extent  ;  not  in  bodies  too  large. 

4167.  (Chairman.)  Do  you  think  that  frequent 
changes  from  station  to  station  are  advantageous,  or 
to  the  contrary,  to  the  health  and  efficiency  of  the 
men  ? — I  do  not  see  how  they  can  be  at  all.  If  a 
regiment  has  suffered  very  much  in  any  particular 
station  I  think  it  is  as  well  to  move  it,  because  of  the 
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impression  that  it  makes  on  the  minds  of  the  men, 
and  the  bad  effects  of  that  impression. 

4168.  A  march  itself  is  laborious  is  it  not? — No. 

4169.  It  is  useful  training,  is  it  not,  in  a  time  of 
peace,  as  a  preparation  for  a  campaign  ? — It  is  useful, 
no  doubt  ;  but  I  think  that  they  might  remove  a 
regiment  for  a  shorter  distance  ;  for  example,  I  have 
been  three  months  on  a  march  without  ever  getting 
into  a  barrack  at  all. 

4170.  Three  months  continuously  ? — Yes. 

4171.  (Dr.  Gibson.)  Does  the  health  of  the  men 
suffer  or  improve  upon  a  march  ? — It  does  not  in  the 
least  suffer  ;  it  is  very  good.  They  do  not  carry  any 
knapsacks. 

4172.  (Sir  Probij  Cautley.)  In  a  time  of  peace  it 
is  only  in  exceptional  cases  when  troops  are  removed 
from  one  end  of  India  to  the  other  ;  the  planAvhich  the 
Government  adopts  is  rather  to  move  a  regiment  from 
a  station  to  the  next  nearest  station,  and  so  gradually 
up  and  down  the  country  ? — My  own  regiment  only 
the  other  day  moved  from  Sealkote  to  Jhansi,  passing 
I  dare  say,  half  a  dozen  other  stations. 

4173.  (Dr.  Farr.)  And  that  was  since  the  mutiny  ? 
— Yes,  only  two  mouths  ago. 

4174.  (Sir  R.  Martin.)  Do  you  approve  of  the 
men  not  carrying  their  knapsacks  in  India  ? — Yes  ; 
I  do  not  think  they  could  do  it. 

4175.  But  they  are  carried  along  with  the  regi- 
ment, are  they  not  ? — Yes. 

4176.  (Chairman.)  At  what  age  should  you  say 
that  a  soldier  ought  to  begin  duty  in  India,  Iioav 
young  might  he  be  ? — Twenty. 

4177.  Not  earlier  than  that  ? — I  think  not. 

4178.  For  how  many  years  ought  a  man  remain 
efficient  in  the  climate  of  India  ? — That  depends  so 
much  upon  the  man.  Some  men  are  better  after  20 
years'  service  there  than  they  were  when  they  first 
went  out,  and  others  knock  up  in  a  year  ;  the 
strongest  looking  men  may  be  the  first  to  go  ;  it  is 
impossible  to  say. 

4179.  Are  you  able  to  say  that  there  is  any  con- 
siderable number  of  men  who  are  unfit  for  service  in 
the  climate  of  India,  but  who  Avould  be  still  capable 
of  giving  good  service  in  a  temperate  climate  ? — Yes. 

4180.  Would  there  be  any  difficulty  in  making 
arrangements  for  transferring  such  men  from  one 
regiment  to  another,  or  from  India  home  again,  or  to 
some  temperate  station  ? — The  only  effective  method 
that  I  can  see  would  be  to  relieve  regiments  more 
quickly,  and  for  my  own  part  I  should  recommend 
that  there  should  be  no  depots.  Suppose  that  the 
establishment  of  a  regiment  was  1,000,  I  would  send 
it  out,  say  1,500  or  1,200,  but  I  would  not  send  a 
single  relief.  I  would  keep  them  for  a  shorter 
period  abroad,  and  let  them  bring  home  whatever 
number  was  left. 

4181.  (Dr.  Farr.)  How  long  would  you  keep 
them  in  India  ? — For  seven  years. ' 

4182.  (Sir  R.  Martin.')  You  consider  the  depot 
system  objectionable  ? — I  think  it  is  bad  in  every 
way. 

4183.  (Chairman.)  What  is  your  objection  to 
it  ? — My  objections  really  extend  to  every  point.  I 
can  see  no  advantage  in  a  depot.  If  you  get  recruits 
for  a  regiment  who  have  been  at  a  depot,  say  for 
three  years,  they  are  just  as  unfit  to  do  duty  in  the 
ranks  as  if  they  had  joined  the  regiment  only  yester- 
day, and  then  they  require  to  be  drilled  over  again  ; 
and  then  these  men  sent  out  every  year  have  to 
march  perhaps  1,000  miles  all  through  the  country, 
they  do  a  great  deal  of  mischief,  and  they  are  no 
good  for  a  year  or  two,  and  it  causes  enormous 
expense. 

4184.  (Sir  R.  Martin.)  The  men  being  too  young 
and  undisciplined  ? — Yes  ;  and  their  want  of  disci- 
pline is  only  increased  by  the  way  in  which  they  are 
sent  through  the  country  under  officers  who  know 
nothing  about  them  and  quite  at  haphazard  ;  whereas 
if  you  sent  a  regiment  out,  say  1,200  strong,  in  the 
course  of  seven  or  eight  years  they  would  probably 
come  home  700,  and  they  would  be  a  good  nucleus 


for  the  purpose  of  reforming  the  regiment,  and  I  Colonel 
would  rather  have  those  700  than  have  800  or  900    G-  Campbell. 
with  200  recruits.  j  ju~^8Gi 

4185.  (Chairman.)  Perhaps  you  think  that  there   

would  be  some  advantage  in  the  public  being  able 

then  to  see  what  the  effects  of  the  mortality  had 
been  ? — Yes,  I  think  it  would  afford  a  very  good 
test. 

4186.  It  would  then  become  a  point  of  honour 
with  the  commanding  officer  to  bring  back  his  regi- 
ment as  complete  and  as  unthinned  as  possible  ? — ■ 
Yes. 

4187.  (Col.  Greathed.)  You  think  that  for  the 
first  seven  or  eight  years  a  regiment  remains  pretty 
effective  in  India  ? — Yes  ;  I  do  not  see  why  it 
should  not. 

4188.  (Dr.  Farr.)  Would  you  approve  of  a  trans- 
fer of  the  men  from  regiment  to  regiment,  supposing 
you  were  about  to  bring  a  regiment  home  ? — No  ;  I 
would  bring  every  man  away,  and  keep  the  regiment 
within  itself.  I  condemn  volunteering  entirely  ;  I 
think  it  is  a  bad  system. 

4189.  (Chairman.)  You  think  that  the  more  the 
unity  of  a  regiment  can  be  preserved  the  better  ?— 
Exactly  ;  and  if  a  man  is  sent  abroad  for  seven  years 
only  he  naturally  looks  to  coming  home,  and  he  would 
not  wish  to  remain,  for  his  interest  still  lies  at  home  ; 
whereas  if  a  man  is  sent  out  to  India  for  15  years  all 
hope  is  gone,  and  in  fact  he  may  be  there  for  18 
years. 

4190.  (Sir  R.  Martin.)  In  one  case  he  would  have 
an  object  in  life,  and  in  the  other  that  object  would 
be  wanting  to  him  ? — Yes  ;  and  again  you  would 
then  have  fewer  married  men. 

4191.  (Dr.  Farr.)  What  is  the  term  of  service 
now? — There  are  few  regiments  that  escape  under  16 
years. 

4192.  Is  it  likely  to  be  less  now  than  it  has  hitherto 
been  ? — I  cannot  say. 

4193.  But  men  are  only  enlisted  now  for  a  certain 
number  of  years  ? — It  is  only  for  10  years. 

4194.  So  that  they  must  be  sent  home  in  separate 
detachments  if  they  remain  in  India  so  long  as  they 
have  hitherto  remained  ? — Yes  ;  but  I  believe  that 
question  is  now  under  consideration. 

4195.  How  do  you  think  your  system  would  work 
if  men  were  engaged  for  a  term  of  10  years  ? — I 
think  it  would  Avork  much  the  same  as  it  does  noAV. 
I  think  that  the  men  Avould  be  more  likely  to  remain 
in  the  regiment  after  10  years'  service  if  they  thought 
they  Avere  coming  home.  I  think  they  would  take  on 
again. 

4196.  But  must  not  some  alteration  be  made  in  the 
terms  of  the  engagement  if  you  keep  them  in  India 
only  for  seven  years  ? — You  cannot  keep  them  now. 
If  a  man  has  nine  years'  service  when  he  embarks 
you  cannot  compel  him  to  stay  beyond  his  10  years. 

4197.  But  you  could  not  take  out,  say  1,200  men, 
and  keep  them  in  India  for  seven  years,  unless  you 
altered  the  terms  of  the  engagement  ? — No,  not  as  to 
the  Avhole  of  them,  certainly  ;  but  I  think  the  chances 
are  that  you  Avould  bring  back  at  least  700  of  them. 

4198.  You  Avould  not  interfere  with  the  terms  of 
the  enlistment  as  at  present  ? — I  condemn  the  10 
years'  enlistment  act  altogether.  I  do  not  see  what 
good  it  has  done. 

4199.  Would  you,  then,  engage  men  to  serve  for  an 
unlimited  time  ? — No  ;  but  I  should  say  for  a  further 
period  than  that. 

4200.  (Col.  Greathed.)  I  believe  the  question  of 
enlistment  for  16  years  is  iioav  under  consideration  ? 
— Yes.  I  Avould  give  a  man  a  pension  after  16  years' 
service,  to  a  certain  extent  ;  but  that,  I  belieAre,  has 
all  been  brought  before  the  Recruiting  Commission. 

4201.  (Sir  R.  Martin.)  Is  not  the  climate  of  Eng- 
land very  much  disliked  by  old  soldiers  who  have 
served  several  years  in  the  East  Indies? — Yes,  and 
the  duties  also,  and  carrying  the  knapsack. 

4202.  ( Chairman.)  You  Avould  propose,  I  think, 
that  men  who  preferred  to  stay  in  India  should  be 
allowed,  as  now,  to  volunteer  into  another  regiment  ? 

H  h  3 
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Colonel  — No  ;  I  am  rather  against  volunteering.    I  think 
G.  Campbell.   t]iat  veiy  few  0f  them  would  volunteer  ;  at  least,  that 
l  June  1861    *s  my  °Pmi°n-    Perhaps  it  would  be  as  well  to  permit 
 those  who  wished  it  to  do  so. 

4203.  Do  you  think  there  would  be  any  advantage 
in  increasing  the  number  of  men  in  the  Indian  army 
who  were  permitted  to  marry  ? — I  should  certainly 
not  allow  them  to  marry  coloured  people  not  natives. 

4204.  I  believe  at  present  12  per  cent,  is  the  limit  ? 
—Yes.  I  do  not  think  that  there  is  any  objection  to 
men  taking  out  their  wives.  It  is,  of  course,  a  great 
expense,  and  it  is  attended  with  a  great  deal  of  trouble 
to  them. 

4205.  It  has  been  stated  to  the  Commissioners  that 
it  is  advisable  to  increase  the  proportion  from  12  to 
25  per  cent.  Do  you  agree  in  that  ? — Certainly 
not. 

4206.  I  suppose  that  whatever  is  done  by  the 
Government,  and  whatever  expense  is  incurred,  it  is 
never  possible  to  make  the  position  of  the  soldier's 
wife  very  comfortable  ? — It  is  quite  impossible,  be- 
cause, if  the  men  are  ordered  on  service,  they  must 
leave  their  wives  behind  them.  You  may  have  to 
leave  100  women  behind,  Avith  many  children,  and  no 
one  hardly  to  look  after  them. 

4207.  I  need  hardly  ask  whether  great  abuses  do 
not  follow  from  that  state  of  things  ? — Of  course  it  is 
so,  and  they  are  put  themselves  to  great  discomfort. 

4208.  (Dr.  Farr.)  These  objections  particularly 
apply,  do  they  not,  to  a  regiment  moving  about  as 
yours  did,  and  being  constantly  on  the  march  ? — Yes. 
A  regiment  is  always  liable  to  be  called  on  service  in 
a  country  like  India ;  and  it  happened  to  me  twice  in 
the  course  of  five  years  that  I  had  to  separate  the  men 
from  the  women  ;  and  once,  in  a  time  of  peace,  when 
I  went  to  Lucknow,  there  was  no  accommodation  at 
LucknoAv  for  the  women,  and  they  were  obliged  to  be 
all  left  at  Meerut.  ■ 

4209.  There  is,  however,  accommodation  generally 
provided  for  married  soldiers  ? — Yes,  at  the  regular 
stations. 

4210.  Is  the  accommodation  comfortable  ? — Yes. 

4211.  Are  the  married  soldiers  as  well  behaved  as 
the  others  ? — They  are  very  well  behaved. 

4212.  Do  you  not  think  that  permission  to  marry 
to  a  great  extent  would  have  a  tendency  to  diminish 
some  of  the  vices  of  the  soldier  ? — No.  I  have  no 
complaint  to  make  at  all  about  the  vices  of  the  soldier 
in  India.  I  do  not  think  it  is  possible  for  you  to  get 
1,000  men  to  behave  better,  or  as  well,  as  the  soldiers 
I  had  under  my  command  in  India. 

4213.  Is  not  venereal  disease  common  in  the  Indian 
army  ? — No  ;  you  have  great  power  to  check  it.  It 
is.  not  so  common  as  in  England.  You  know  the 
native  women  who  frequent  the  bazaars,  and  you 
bring  them  to  the  hospital  when  necessary. 

4214.  Under  what  arrangement  is  that  done  ? — 
They  are  all  known — there  is  a  list  kept  of  them. 

4215.  That  I  suppose  is  attended  to  by  the  Com- 
manding officer  ? — A  list  was  always  sent  to  me  by 
my  bazaar  master  every  month  of  the  women  of  that 
kind  to  be  found  in  the  bazaar,  and,  if  I  found  three 
or  four  of  the  men  going  into  hospital  suffering  from 
disease,  I  then  had  them  all  examined  by  the  surgeon. 

4216.  If  you  found  them  infected  what  was  done  ? 
— I  sent  them  off,  or  had  them  cured. 

4217.  In  that  way  you  diminished  the  amount  of 
disease  ? — Yes  ;  and  you  may  very  easily  do  that. 
I  do  not  suppose  that  in  a  place  like  Calcutta  you 
could  do  it  ;  but  generally  in  the  stations  in  India 
you  have  it  completely  in  your  own  hands. 

4218.  (Col.  Greathed.)  What,  in  your  opinion,  is 
the  best  way  of  lodging  the  married  people — in  sepa- 
rate huts,  or  in  barracks  lor  the  married  people  ? — I 
think  the  best  way  is  in  separate  huts  ;  but  I  should 
say  that  a  house  that  would  hold  two  or  three 
families  would  be  preferable,  because  then  they  could 
arrange  better  with  regard  to  their  servants,  one 
servant  might  do  the  work  of  one  or  two  families  if 


they  Avere  in  the  same  building,  which  could  not  be 
done  if  they  were  in  separate  buildings. 

4219.  They  attach  great  value,  do  they  not,  to 
privacy  ?  —Certainly,  I  think  so. 

4220.  (Chairman!)  Is  there  any  other  suggestion 
that  you  Avould  wish  to  offer  to  the  Committee  ? — 
No.  There  is  one  point,  however,  about  Avhich  you 
have  not  asked  me;  namely,  the  cooking. 

4221.  Do  you  think  that  the  cooking  arrangements 
for  the  soldiers,  both  European  and  native,  as  at  pre- 
sent carried  on,  are  satisfactory  ? — Yes. 

4222.  Do  you  think  that  there  is  any  room  for 
improvement  as  far  as  you  are  aware  ? — None. 

4223.  (Sir  R.  Martin.)  Have  you  observed  that 
the  men  in  your  regiment  have  constantly  been  in 
Avant  of  fruit  and  vegetables  ? — Sometimes  they  have 
been  in.  want  of  them  at  particular  seasons  of  the 
year,  Avhen  there  may  have  been  a  difficulty  in  get- 
ting good  potatoes,  and  then  you  must  furnish  them 
Avith  rice.  I  do  not  think  that  that  could  be  reme- 
died. There  has  ahvays  been  plenty  of  everything 
that  was  in  season. 

4224.  (Dr.  Gibson.)  Do  you  think  that  the  at- 
tendance on  the  sick  by  the  native  attendants  is 
satisfactory  ? — Yes,  they  are  very  Avell  attended  to  ; 
I  think  that  a  great  deal  depends  upon  the  regiment 
itself,  and,  that  if  the  men  treat  the  natives  well  the 
natives  Avill  behave  well  to  them.  I  have  known  an 
instance,  in  which  a  regiment  has  been  deserted  by 
every  native  that  was  attached  to  it. 

4225.  In  severe  cases  of  disease  is  the  patient  left 
in  the  hands  of  a  native  attendant,  cr  does  the  man's 
comrade  look  after  him  ? — If  a  man  is  in  danger  he 
has  his  comrade  to  sit  up  with  him  ;  otherwise  it  is 
all  done  by  natives. 

4226.  But  if  a  man  is  seriously  ill  and  requires 
assistance  he  calls  to  his  comrade  ? — Yes. 

4227.  It  is  not  considered  safe,  is  it,  to  leave  him 
to  the  care  of  a  native  ? — I  do  not  think  that  that  is 
so  ;  probably  a  man  would  not  like  to  trust  to  a 
native  to  Avatch  him  during  the  night  if  he  was 
dangerously  ill — but  I  think  that  the  natives  are  very 
good  in  that  Avay. 

4228.  (Dr.  Farr.)  To  what  do  you  ascribe  the 
mortality  which  occurred  in  your  regiment  at  Suba- 
thoo  ? — I  ascribe  it  to  the  circumstance  that  we 
marched  in  the  rains  and  the  ground  was  ankle  deep 
in  water  ;  the  men  were  actually  obliged  to  sleep,  as 
you  may  say,  in  the  Avater,  it  was  a  four  days'  march, 
and  I  do  not  think  that  they  recoA'ered  from  it  for 
four  or  five  months,  it  engendered  fever  and  ague, 
and  the  men  were  carried  off,  I  think,  upon  an  aver- 
age of  about  12  or  13  a  month. 

4229.  From  Avhat  station  did  the  men  march  ? — 
From  Umballa. 

4230.  Both  of  the  places  being  hill  stations  ? — No. 
Umballa  is  on  the  plains ;  but  the  barracks  Avere  in  a 
very  shaky  state,  at  Umballa,  and  the  Commander-in- 
Chief  Avas  anxious  to  get  the  regiment  out  of  them. 
I  fancy  that  he  Avas  rather  afraid,  from  the  example 
Avhich  had  been  giAren  by  the  50th  regiment  in  the 
Punjab  ;  there  Avere  some  cracks  in  the  Avails  of  the 
barracks,  and  we  had  in  consequence  to  march  aAvay 
at  that  season. 

4231.  Were  the  men  attacked  by  disease  at  Um- 
balla before  they  left  ? — No  ;  they  were  healthy 
there,  and  for  a  Aveek  or  two  after  Ave  got  to  Subn- 
thoo,  and  then  disease  showed  itself. 

4232.  Were  they  placed  in  bad  barracks  at  Suba- 
thoo  ? — The  barrack  Avas  not  good,  still  it  was  not 
very  bad. 

4233.  You  attribute  the  disease  a  good  deal  to  the 
march  they  had  to  undergo  in  the  rains  ? — Yes, 
entirely. 

4234.  In  Avhat  season  of  the  year  Avas  it  ? — In  the 
month  of  August. 

4235.  Hoav  long  did  they  remain  at  Subathoo  ? — 
We  remained  there  for  three  or  four  months. 

4236.  And  during  that  time  they  experienced  a 
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heavy  mortality  ? — Yes  ;  and  they  did  not  entirely 
get  over  it  for  some  months  afterwards. 

4237.  (Sir  Proby  Cautley.)  August  is  a  particularly 
unhealthy  month  in  the  north-west  provinces  ? — Yes. 

4238.  (Dr.  Farr.)  Were  there  any  other  detach- 
ments of  troops  or  any  other  regiments  at  Subathoo 
at  the  same  time  ? — Yes  ;  I  think  there  was  a  draft. 


4239.  Did  they  suffer  from  disease  to  the  same 
extent  as  your  regiment  ? — No  ;  they  did  not. 

4240.  Did  you  get  provisions  and  everything  that 
was  required  for  the  comfort  of  the  men  at  the  station 
at  Subathoo  ? — Yes. 

4241.  There  was  no  complaint  of  any  deficiency  of 
that  kind  ? — Nothing  of  the  sort. 


Colonel 
G.  Campbell. 

1  Juno  1861. 


The  witness  withdrew. 


Walter  Elliot,  Esq. 


late  Commissioner  in  the  Northern  Circars,  and  Member  of  Council,  Madras,         W.  Elliot, Esq. 

examined.   


4242.  (Chairman.)  You  have  served,  I  believe, 
nearly  40  years  in  India  ? — For  39  years. 

4243.  Entirely  in  the  Madras  presidency  ? — No  ; 
also  in  Bombay. 

•  4244.  Have  you  turned  your  attention  at  all  to  the 
question  which  this  Commission  is  appointed  to  in- 
vestigate, namely,  the  sanitary  arrangements  for  the 
army  in  India  ? — Only  as  far  as  regards  the  health  of 
troops  employed  in  unhealthy  parts  of  the  country. 
I  happened  to  be  employed  for  some  years  in  a  part 
of  the  country  where  the  hill  districts  required  to  be 
frequently  visited  by  troops,  partly  for  the  suppression 
of  refractory  zemindars,  and  partly  for  the  purpose  of 
putting  down  human  sacrifices  among  the  natives. 

4245.  In  what  part  of  India  was  that  ? — In  the 
Northern  Circars,  and  there  a  detachment  was  sent  out 
every  year,  with  the  agent  for  the  suppression  of 
Meriah  sacrifices,  and  frequently  strong  detachments 
were  employed  to  coerce  refractory  zemindars,  and 
the  greater  part  of  those  men  who  went  up  with  the 
agent  suffered  severely  from  fever,  and  the  parties 
always  came  back  quite  disorganized. 

4246.  Was  that  among  the  hills  ? — Yes. 

4247.  Are  the  hills  in  that  part  of  the  country 
covered  with  jungle  ? — Yes  ;  a  low  jungle.  In  con- 
sequence of  the  sufferings  of  the  troops,  being  com- 
missioner there,  I  on  several  occasions  addressed  the 
Government,  proposing  that  some  means  should  be 
taken  to  ascertain  the  circumstances  under  which 
malaria  was  generated,  in  order  that  the  troops  might 
be  saved  from  its  effects.  I  thought  that  a  careful 
examination  of  the  phenomena  of  fever  might  lead  to 
such  precautions  being  taken,  as  would  prevent  the 
men  suffering  to  so  great  an  extent  as  they  had 
done,  and  perhaps  enable  them  to  avoid  it  altogether. 

4248.  What  was  the  nature  of  the  precautions  that 
you  recommended  ? — We  recommended  several  times 
certain  precautions  as  far  as  our  experience  enabled 
us  to  suggest  them  ;  for  instance,  closing  their  tents 
at  night,  using  curtains  to  prevent  the  malaria  coming 
directly  in  contact  with  the  lungs,  lighting  fires,  and 
a  number  of  such  practical  suggestions  as  had  been 
found  useful  from  time  to  time.  What  I  further  sug- 
gested to  the  Government  was  that  a  series  of  experi- 
ments should  be  undertaken  to  test  the  quality  of  the 
air,  the  soil,  the  water,  and  the  general  conditions,  in 
fact,  of  those  places  which  were  suj>posed  to  be  un- 
healthy, in  order  that  we  might  have  some  guide  to 
indicate  at  what  places  the  troops  should  halt,  and  at 
what  places  they  should  not. 

4249.  That  experiments  should  be  made  as  to  the 
healthiness  of  the  various  stations  ? — Not  the  stations 
so  much  as  suspicious  localities,  in  order  that  we  might 
ascertain  the  cause  why  certain  places  were  so  un- 
healthy ;  but  it  is  a  very  difficult  subject  to  deal  with, 
for  men  may  encamp  in  a  place  that  is  unhealthy,  and 
inhale  the  poisonous  malaria,  and  the  disease  may  not 
appear  for  a  fortnight  or  three  weeks  afterwards  ; 
therefore,  if  medical  officers  had  some  knowledge  of 
local  phenomena,  such  as  might  be  obtained  by  experi- 
ment, and  by  examining  into  the  conditions  of  par- 
ticular places  which  we  know  are  more  or  less  liable 
to  fever,  I  think  precautions  might  be  taken  to  pre- 
vent detachments  of  troops  from  being  halted  and 
sleeping  in  such  places,  or  if  that  could  not  be  avoided, 
to  neutralize  the  miasmatic  influences. 

4250.  (Sir  R.  Martin:)   The  experiments  being 
made  chiefly  on  the  qualities  of  the  air  and  of  the 


water  ? — Yes  ;  it  is  also  supposed  that  the  geological 
formation  has  a  great  deal  to  do  with  fever  and  also 
elevation  ;  in  fact,  I  think  that  the  conditions  might 
be  so  easily  submitted  to  examination  that  one  thing 
would  suggest  another,  and  that  a  very  considerable 
amount  of  knowledge  would  be  gained  that  might 
prove  of  the  greatest  value.  We  know  that  a  certain 
extent  of  country  generally  is  liable  to  fever,  but  we 
do  not  know  the  particular  spots,  or  the  conditions, 
or  the  seasons,  for  it  varies  with  the  seasons  and  the 
elevation  ;  in  fact  we  know  but  little  more  than  that 
a  certain  tract  is  unhealthy. 

4251.  The  ranges  of  hills  to  which  you  refer  in 
the  Northern  Circars  are  not  of  any  very  great  eleva- 
tion ? — No  ;  they  are  from  2,000  to  3,000,  and  perhaps 
an  elevation  of  4,000  feet  is  the  highest. 

4252.  (Chairman.)  Is  there  any  military  station  at 
present  in  the  neighbourhood  ? — Not  in  the  hills,  but 
lately,  in  consequence  of  suggestions  of  my  own,  a 
high  tract  was  examined  with  the  idea  of  forming  a 
sanitarium  at  a  place  to  the  west  of  Vizagapatam 
called  Gali-Parwatam,  but  the  height  there  is  not 
above  4,200  feet. 

4253.  (Sir  Proby  Cautley.)  That  appears  to  have 
been  a  failure  ? — I  have  not  heard  the  result  of 
the  experiment,  but  I  am  afraid  that  perfect  immu- 
nity from  malaria  cannot  be  attained,  under  an  eleva- 
tion of  5,000  feet. 

4254.  That  place  appears  to  have  been  tried  for 
one  season  only,  and  the  conclusion  then  come  to  was 
that  it  was  a  failure  ? — I  do  not  think  that  was  a 
sufficient  trial. 

4255.  (Sir  R.  Martin.)  You  apprehend,  I  presume, 
that  at  4,000  feet,  you  do  not  get  above  the  fever 
range  ? — I  think  not,  I  think  that  an  elevation  of 
5,000  feet  is  hardly  safe. 

4256.  (Chairman.)  Do  you  think  that  atrial  for 
one  year  is  sufficient  to  test  the  merits  of  a  station,  for 
example,  is  there  not  always  a  certain  amount  of 
unhealthiness  attendant  upon  the  process  of  clearing 
away  the  jungle,  and  exposing  the  soil  in  the  first 
instance  to  the  action  of  the  sun  ? — Yes  ;  I  think,  how- 
ever, that  in  those  hills  the  place  selected  was  free  from 
jungle,  but  I  do  not  know  under  what  conditions  the 
men  are  inarched  up  to  the  hills,  for  if  they  happened 
to  sleep  in  any  place  near  the  base  of  the  hills, 
which  is  always  very  feverish  they  might  carry  up 
the  malaria  with  them  from  there.  Then  upon  the 
plateau  of  those  hills  we  know  that  there  are  a 
number  of  villages  and  a  good  deal  of  cultivation  and 
open  pasture  land  and  a  plentiful  supply  of  water, 
and  all  these  circumstances  would  induce  me  to 
suppose  that  they  were  not  so  unhealthy  as  they  were 
supposed  to  be  ;  I  do  not  think  that  the  experiment 
can  have  been  fairly  carried  out,  but  still  there  is  this 
general  objection  to  it,  that  the  elevation  is  hardly 
high  enough  for  perfect  safety. 

4257.  Do  you  not  think  that  some  advantage  in 
point  of  health  is  gained  by  going  up  to  a  height  of 
even  4,000  feet  ? — If  you  can  avoid  fever,  most  deci- 
dedly. We  have  reason  to  believe  that  the  miasmata 
causing  fever  are  for  the  most  part  only  generated  in 
the  night,  and  if  you  could  adopt  precautions  against 
nocturnal  exposure  in  a  place  Avhich  was  otherwise 
not  perfectly  free  from  danger,  I  think  the  preserva- 
tion of  health  might  be  ensured. 

4258.  The  greatest  prevalence  of  fever  is  about  the 
foot  of  the  hills,  is  it  not  ? — Yes  ;  that  is  a  dangerous 

H  h  4 


248 


MINUTES  OF  EVIDENCE  TAKEN  BEFOEE  THE  COMMISSIONERS  APPOINTED 


W.  Elliot,  Esq.  place,  and  there  is  another  circumstance  which  I  may 
  mention  ;  I  have  known  instances  in  perfectly  healthy 

l  June  1861.  p}aces  where  the  malaria  has  been  blown  up  ravines 
by  currents  of  air,  and  persons  have  become  affected 
by  fever  in  situations  that  were  otherwise  perfectly 
healthy.  I  recollect  several  instances  of  that  kind 
which  were  caused,  no  doubt,  by  the  malaria  being 
wafted  up  by  currents  of  air  over  sites  far  above 
fever  range,  and  those  who  slept  within  their  influence 
were  attacked,  and  died  ;  I  recollect  the  case  of  a 
whole  family  being  swept  off  under  such  circumstances. 
I  knew  the  place  perfectly  well;  I  had  slept  there  in 
tents,  over  and  over  again,  and  we  all  knew  that  it 
was  perfectly  free  from  malaria.  In  that  instance 
it  can  only  be  accounted  for,  I  believe,  by  the  cause 
I  have  stated  ;  you  see  a  mist  rolling  up  the-  valley 
with  the  breeze  from  the  low  country,  and  the  malaria 
is  taken  up  in  that  way. 

4259.  Even  if  you  find  a  station  that  is  healthy  in 
itself  I  presume  it  is  an  important  consideration 
whether  that  station  is  accessible  only  by  passing 
through  a  tract  of  country  in  which  fever  prevails  ? 
— Yes  ;  and  it  is  almost  invariably  the  case,  that 
you  cannot  get  to  those  high  ranges  without  passing 
through  such  a  tract  of  country. 

4260.  (Sir  R.  Martin.)  What  is  called  the  Terrai 
in  the  north  ? — Yes  ;  we  do  not  use  the  word,  but  the 
case  is  exactly  the  same  in  the  south. 

4261.  (Chairman.)  At  Ootacamund  is  there  not  an 
extensive  belt  of  unhealthy  jungle  to  pass  through  ? 
— Yes  ;  all  round  the  base  of  the  hills  there  is  an 
extensive  belt,  and  it  is  a  curious  fact  that  the 
approach  from  Mysore  by  Segoor,  which  was  ex- 
ceedingly unhealthy,  has  become  much  less  so  of  late 
years,  I  think,  in  consequence  of  the  jungle  being  cut 
away  for  firewood.  To  look  at  it  you  would  not  suppose 
that  it  was  at  all  a  dangerous  place  ;  it  is  not  a  dense 
jungle,  and  there  is  a  gravely  soil  and  good  water  ; 
and  yet  at  first  many  of  the  early  travellers  who 
were  detained  there  at  night  died  of  fever. 

4262.  But  since  the  wood  has  been  thinned,  it  is 
much  less  dangerous  ? — Yes  ;  it  is  much  less  un- 
healthy, and  even  with  regard  to  Segoor  the  last  time 
that  I  went  up,  which  was  about  two  years  ago,  there 
was  a  little  village  at  the  base  of  the  pass  where  the 
people  did  not  seem  to  suffer,  whereas,  before  that, 
the  natives  suffered' as  much  as  the  Europeans. 

4263.  You  refer  this  favourable  result  to  the  clear- 
ing of  the  woods  and  the  progress  of  agriculture  ? — 
Yes.  I  can  attribute  it  to  no  other  cause  ;  but  I  may 
mention  another  circumstance  which  may  have  had 
some  influence,  namely,  that  the  land  about  the  base 
of  the  mountain  appears  to  have  been  highly  culti- 
vated at  some  former  period,  and  to  have  been  after- 
wards deserted.  Whenever  such  has  been  the  case  I 
have  observed,  not  only  in  this,  but  in  many  other 
instances,  that  those  places  become  subject  to  malaria. 
Perhaps  the  improved  salubrity  at  Segoor  may  be 
owing,  in  some  measure,  to  the  renewal  of  cultivation. 

4264.  (Sir  Proby  Cautley.)  Would  it  be  a  good 
plan,  in  order  to  test  the  value  of  a  site  upon  the  hills, 
to  send  up  Europeans  first,  or  natives  ;  or  what  plan 
Avould  you  adopt  ? — I  think  that  the  conditions  which 
would  be  unfavourable  to  the  one  might  not  affect  the 
other.  I  recollect  catching  a  very  severe  fever  once 
when  out  with  a  shooting  party.  I  and  a  friend  of 
mine  were  attacked  almost  at  the  same  time,  and 
yet  not  one  of  the  servants  suffered.  Not  that  natives 
are  exempt.  In  other  cases  I  have  seen  tracts  of 
country  where  the  natives  suffered  most  severely,  and 
that  annually  ;  every  year,  as  the  season  comes  round, 
they  are  laid  up,  and  you  see  the  effects  of  it  unmis- 
takably upon  them  in  their  enlarged  spdeens,  emaciated 
limbs,  and  pallid  complexions. 

4265.  Would  you  send  up  Europeans  or  natives  in 
order  to  test  the  value  of  a  site  at  a  considerable 
elevation  ? — If  you  want  a  site  for  Europeans,  unkess 
you  send  them  up,  you  would  get  no  certain  results. 
The  plan  that  I  always  advocated  as  the  best  means 
of  obtaining  a  satisfactory  solution  of  the  existence  of 
miasma  was  that  of  having  a  scientific  commission, 


appointing  one  or  two  men  of  scientific  acquirements 
to  test  the  conditions  under  which  fevers  arise,  in 
order  to  arrive  at  some  certain  results. 

4266.  You  mean  men  selected  on  account  of  their 
particular  knowledge  of  those  subjects  ? — Yes  ;  they 
should  possess  a  knowledge  of  meteorology,  chemical 
analysis,  geology,  as  well  as  of  the  general  principles 
of  disease,  and  I  think  that  you  might  obtain  a  very 
valuable  amount  of  information  by  such  means.  At 
present  the  regiments  that  are  sent  out  into  those 
districts  are  utterly  disorganized  ;  you  not  only  lose 
your  men  by  death,  but  you  have  to  pension  so  many 
of  them  who  are  never  fit  for  service  again,  that  it 
becomes  a  very  expensive  matter,  looking  at  it  merely 
in  a  financial  point  of  view. 

4267.  Would  you  adopt  the  same  plan  in  selecting 
large  stations  ? — Certainly.  I  think  that  Ave  are 
lamentably  ignorant  of  the  whole  subject  of  the  origin 
and  causes  of  fever  in  India,  and  as  they  are 
I  think  all  dependent  upon  natural  phenomena,  I 
cannot  understand  why  we  might  not  obtain  a  full 
history  of  the  causes  of  disease  and  their  influence, 
and  act  accordingly.  There  is  another  case  that  I  may 
mention ;  it  has  been  found  that  the  Shevaroy  hills 
Am  perfectly  healthy  and  continue  so  for  long  periods, 
for  a  period,  perhaps,  of  15  or  20  years,  and  then  all 
at  once  there  comes  a  sickly  season,  and  all  the  Euro- 
peans on  the  hills  are  seriously  affected  by  it,  and 
many  of  them  are  swept  off ;  that  has  happened  twice 
in  my  own  recollection. 

4268.  (Sir  R.  Martini)  The  same  thing  has  been 
observed  in  stations  on  the  plains,  both  in  the  East 
and  the  West  Indies  ;  are  you  aware  of  that  ? — No, 
nor  did  I  know  of  it  in  the  plains  of  India,  nor 
have  I  met  an  instance  of  it  except  in  this  one  locality  ; 
it  never  happened  on  the  Neilgherries. 

4269.  (Chairman.)  Assuming  that  healthy  stations 
can  be  found  on  the  hills,  which  are  not  unsuitable  on 
account  of  the  dangerous  nature  of  the  country  to  be 
traversed  before  reaching  them,  do  you  think  that 
there  is  any  great  difficulty  as  to  the  administration 
of  the  police  of  the  country  in  keeping  a  considerable 
proportion  of  European  troops  in  the  hills  instead  of 
in  the  plains.  I  put  the  question  with  reference  to 
the  Madras  Presidency  especially  ? — I  should  say  not 
the  slighest  difficulty. 

4270.  If,  for  instance,  the  hills  in  the  neighbour- 
hood of  Ootacamund  were  selected  as  a  site  for  a 
considerable  European  station  there  would  be  railway 
communication  both  to  the  east  and  to  the  west,  would 
there  not  ? — Yes. 

4271.  When  the  lines  at  present  projected  are 
carried  out  ? — Yes,  by  the  end,  I  think,  of  next  year. 

4272.  Do  you  think  it  would  be  possible  to  place  a 
considerable  proportion  of  the  European  force  to  be 
maintained  in  the  Madras  Presidency  there,  leaving 
only  comparatively  small  garrisons  at  the  present 
stations  ? — Yes,  and  there  are  means  of  supporting  a 
great  many  men  there. 

4273.  You  think  it  is  possible,  and  that  the  security 
of  the  country  would  not  be  imperiled  by  the  with- 
drawal of  troops  from  localities  where  outbreaks  were 
most  likely  to  arise  ? — I  think  that  it  would  be  quite 
safe,  and  we  have  of  late  years  acted  largely  upon  that 
principle  by  withdrawing  the  whole  of  the  military 
force  from  all  the  provinces  except  at  three  or  four 
principal  stations,  and  leaving  the  country  entirely 
to  the  civil  police,  and  with  the  best  effects. 

4274.  That  applies  to  the  Madras  Presidency, 
which  I  think  we  may  assume  is  by  far  the  quietest 
part  of  India  ? — Yes,  I  think  that  the  people  are 
quieter  generally,  but  still  there  are  a  number  of 
turbulent  tribes  under  Zemindars  and  petty  princes. 

4275.  (Sir  R.  Martin.)  There  is,  I  believe,  a  large 
proportion  of  the  Mahommedan  population  in  that 
presidency  ? — Yes. 

4276.  And  those  are  everywhere  the  most  turbu- 
lent, are  they  not  ? — Yes  ;  I  believe  that  there  is 
about  one-sixteenth  of  the  population.  There  are  also 
a  number  of  predatory  tribes,  and  they  are  always  apt 
to  be  turbulent  ;  they  are  quite  a  different  race  of 
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men  from  the  ordinary  Hindus,  bold,  independent, 
and  very  ready  to  defend  their  rights  ;  they  take  pos- 
session of  the  fastnesses,  and  I  think  we  have  always 
had  more  trouble  with  them,  and  more  expeditions 
which  have  been  very  trying  to  the  troops  in  Madras, 
than  in  any  other  part  of  India,  They  are  compre- 
hended under  the  general  name  of  Poligars  in  the 
south,  and  of  Hill  Zemindars  in  the  north.  The 
Polioars  were  engaged  in  a  serious  rebellion  during 
the  early  part  of  this  century,  and  proved  themselves 
no  mean  opponents.  They  have  also  given  much 
trouble  on  more  recent  occasions,  in  Mysore,  the 
western  coast,  and  the  ceded  districts.  The  insur- 
rections of  the  Hill  Zemindars  in  1834-6,  and  again  in 
1843-6,  were  very  serious,  and  cost  us  many  officers 
and  men. 

4277.  Those  were  chiefly  native  troops  ? — Yes, 
almost  all,  and  it  was  these  circumstances  which  made 
me  so  anxious  to  have  some  inquiries  conducted  into 
the  causes  producing  fever,  and  which  I  am  confident^ 
from  what  I  have  seen,  and  what  I  have  noticed  of 
the  peculiarities  attending  feverish  localities,  would 
be  attended  with  useful  results. 

4278.  It  has  also  been  stated  that  the  natives  would 
not-believe  in  the  existence  of  a  military  force  if  it 
were  placed  remotely  from  the  great  cities  ;  do  you 
think  that  that  is  likely  to  be  correct  ? — No,  I  do  not 
think  so  ;  I  think,  and  indeed  I  know,  that  in  the 
south  of  India  the  people  are  quite  intelligent  enough 
to  understand  our  power,  and  sufficiently  aware  of 
its  existence. 

4279.  If  the  troops  were  brought  down  every  cold 
season  for  exercise,  would  not  that  be  sufficient  for 
the  purpose  of  enabling  them  to  be  seen  by  the 
natives  ? — Quite  so  if  it  were  necessary,  but  I 
doubt  whether  it  would  be  at  all  necessary  ;  many  of 
them  never  see  a  soldier  from  one  end  of  the  year  to 
the  other.  The  agricultural  population  is  most  sub- 
missive and  quiet,  and,  in  fact,  the  parts  where  the 
people  have  not  a  just  idea  of  our  power  are  those 
of  the  unhealthy  tracts,  to  which  the  troops  cannot 
go,  and  it  is  this  ignorance  of  our  military  power  in 
those  hill  districts  that  encourages  them  to  resistance  ; 
they  never  see  any  indication  of  it  until  they,  have 
provoked  its  exhibition. 

4280.  (  Chairman.)  Is  your  acquaintance  with  the 
Bombay  Presidency  sufficient  to  enable  you  to  in- 
form the  Commission  whether  you  think  that  any 
similar  concentration  of  troops  at  some  two  or  three  of 
the  great  hill  stations  could  be  effected  without  public 
disadvantage  ?  — Yes,  I  think  it  could  be  ;  a  large 
part  of  the  Deccan  country  is  precisely  the  same,  and 
the  people  too,  as  in  the  Madras  Presidency  ;  and 
you  would  have  in  the  Mahableshwur  hills  an  excel- 
lent sanitarium,  except  that  I  believe  the  troops  could 
not  remain  there  during  the  rains.  But  in  the  hot 
weather  it  is  an  excellent  place,  and  free  from 
all  objection  as  far  as  I  know.  There  are  several 
hill  forts  also  in  the  Deccan,  and  in  the  north  there 
is  Mount  Aboo. 

4281.  In  those  hill  ranges  is  there  sufficient  open 
country  to  enable  the  troops  to  move  about  freely  ? — 
On  the  Mahableshwur  hills  there  is. 

4282.  It  has  sometimes  been  stated  as  an  objection 
to  hill  stations,  and  probably  with  justice,  that  where 
they  are  established  on  mountains  of  a  precipitous 
character,  and  where  there  is  very  little  open  ground 
about  a  station,  it  is  hardly  possible  for  the  men  to 
go  through  any  exercise,  as  they  are  confined  either 
to  their  station  or  to  one  or  two  roads  along  which 
they  can  alone  move  ? — Yes  ;  that  objection  applies 
to  some  of  the  stations,  but  not  to  the  Neilgherries  nor 
to  the  Mahableshwur  range.  I  think  that  there  is 
ample  space  there.  On  the  former  the  plateau  is  at 
least  50  miles  in  length  by  30  in  breadth. 

4283.  (Sir  R.  Martin.)  You  have  stated,  I  think, 
that  you  have  thought  it  would  be  advisable  that  the 
troops  should  be  brought  for  exercise  into  the  plains, 
for  the  cold  season  ? — Yes  ;  but  not  on  account  of 
the  effect  that  their  appearance  would  produce  upon 
the  people,  but  for  the  good  of  the  men  with  a  view 


to  acclimatize  them,  and  to  familiarize  them  with  the  W.  Elliot,  Esq. 

circumstances  they  would  encounter  in  the  event  of   

a  sudden  call  on  service.  1  June  1861. 

4284.  (Chairman.)  Should  you  think  it  expedient 
that  the  hill  stations  should  be  used  for  the  purpose 
of  sending  troops  thither  fresh  from  England,  or  would 
you  reserve  them  for  invalids  ? — I  think  they  might 
be  used  with  advantage  for  both  purposes.  I  think 
that  the  young  recruits  probably  would  be  better 
acclimated  by  passing  a  season  there  before  they 
went  to  the  plains  ;  I  think  that  the  sick  ought  to  be 
sent  there  in  a  great  majority  of  cases,  but  I  believe 
that  men  suffering  from  liver  complaint  and  dysentery 
should  not  be  sent  to  the  hills  ;  I  know  that  in  the 
Neilgherries  it  was  always  prejudicial  to  send  patients 
suffering  from  liver  complaint  there,  but  for  most  of 
the  diseases  of  India  it  would  be  a  very  favourable 
change. 

4285.  Is  there  any  other  suggestion  that  you  wish 
to  make  to  the  Commission  relative  to  the  question 
which  they  have  to  consider  ? — The  main  suggestion 
I  had  to  press  is  that  of  endeavouring  to  ascertain 
the  causes  of  fever,  and  partly  also  of  cholera,  by 
an  intelligent  course  of  experiment  and  investigation, 
with  the  view  of  guarding  against  attacks  of  such 
maladies,  and  of  instructing  medical  officers  in  charge 
of  regiments  how  to  prevent  them  by  the  adoption  of 
prophylactic  measures,  and  by  avoidiug  positions 
where  the  troops  might  suffer  from  noxious  influences. 

4286.  (Sir  R.  Martin.)  Have  you  been  in  the 
country  of  Travancore  ? — Not  in  Travancore. 

4287.  There  are  entensive  ranges  in  the  Travan- 
core country  which  are  said  to  give. great  promise  on 
account  of  their  salubrity  ? — Yes,  as  far  as  the 
elevation  goes  they  are  very  favourable,  but  I  am 
afraid  that  there  is  a  want  of  space  or  table  land  upon 
them.  There  is  one  place,  called  Kudarei-muk'hu, 
which  I  knoAV  is  a  very  desirable  spot,  immediately 
to  the  east  of  Maugalore,  and  it  has  been  used  by 
the  civil  officers  there,  for  some  time,  and  found  to 
be  a  very  desirable  place  of  residence,  quite  as  agree- 
able as  the  Neilgherries.  General  Cullen  also  found  a 
delightful  spot  on  a  lofty  mountain  of  Travancore, 
called  Agastiswara-malei.  I  have  no  doubt  that 
along  the  whole  of  that  range  spots  would  be  found 
that  might  be  very  advantageously  employed  for  sani- 
taria. Wherever  you  see  the  green  tops  of  the  hills 
rising  above  the  jungle  where  there  is  short  turf  and 
grass  you  are  almost  sure  of  salubrity. 

4288.  (Chairman.)  Is  there  anything  else  that 
you  wish  to  suggest  to  the  Commission  ? — I  would 
only  again  press  that  one  point,  as  to  testing  the 
phenomena  of  fever  by  experiments. 

[The  witness  states  that  he  had  noted  a  few  points 
connected  with  the  subject  on  which  he  expected 
to  be  examined,  for  his  own  satisfaction,  which 
are  at  the  service  of  the  Commissioners,  and 
submits  the  following  Memorandum.] 
We  frequently  observe  the  health  of  troops  in  India 
to  be  suddenly  and  unexpectedly  attacked  by  epidemic 
disease  without  apparent  cause  when  on  service,  or  on 
their  march  from  station  to  station,  or  even  in  canton- 
ment. 

Such  visitations  are  attributed  in  general  terms  to 
atmospheric  influence  and  to  malaria,  but  no  one  has 
ever  attempted  to  prove  the  truth  of  these  assertions, 
or,  admitting  them  to  be  correct,  has  ever  tested  the 
precise  conditions  under  which  the  noxious  influences 
are  developed. 

In  the  case  of  fever,  in  its  worst  form  of  jungle 
fever,  and  whether  remittent,  intermittent,  or  con- 
tinuous, we  say  that  it  is  produced  by  malaria  ;  but 
whence  the  malaria  itself  is  derived  no  one  cares  to 
inquire.  All  that  is  known  on  the  subject  may  be 
summed  up  in  few  words,  viz. — •  that  feverish  miasma 
exists  in  connection  I.,  with  particular  seasons,  II., 
with  particular  localities,  and,  HI.,  with  other  circum- 
stances of  an  occasional  or  accidental  character. 

I.  With  regard  to  season,  malaria  is  rife  in  certain 
districts  at  the  close  of  the  S.W.  monsoon,  whilst  in 
others  that  season  is  the  most  healthy  period  of  the 
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W.  Elliot,  Esq.  year,  and  disease  makes  its  appearance  at  the  close  of 

  the  cold  season,  and  continues  during  the  hot  months. 

1°  June  1861.    ^'he  western  Ghauts  between  the  southern  Mahratta 
— — —     country  and  Goa  and  Canara  furnish  examples  of  the 
former.  In  the  tracts  about  the  base  of  the  Neilgherries 
and  in  those  between  the  northern  Circars  and  the 
Nizam's  country,  the  latter  is  found  to  be  the  case. 

II.  Again  certain  localities  are  affected  with 
malaria  while  others  are  free,  owing,  to  the  geological 
formation.  Dr.  Kirk,  of  the  Bombay  establishment, 
attributed  the  sickness  prevalent  in  parts  of  the  can- 
tonment of  Sukkur  to  the  presence  of  magnesian 
limestone  rocks,  which  had  been  subject  to  the  in- 
fluence of  volcanic  action  now  extinct ;  and  Sir 
Charles  Napier,  in  submitting  Dr.  Kirk's  report  to  the 
Government  of  Bombay,  confirmed  these  views  by 
numerous  examples  which  had  occurred  within  his 
own  experience,  while  serving  with  the  army  in 
Spain  and  Italy.  Dr.  Heyne,  of  the  Madras  estab- 
lishment, recognized  a  connection  between  the  ex- 
istence of  fever  miasma,  and  a  kind  of  granite  very 
frequent  in  Southern  India,  distinguished  as  syenitic 
granite,  which  contains  a  large  proportion  of  horne- 
blende.  He  found  that  whenever  this  constituent  oc- 
curred in  a  state  of  disintegration  from  the  action  of 
oxide  of  iron,  there  fevers  of  the  worst  type  prevailed. 
I  observed  an  instance  of  a  similar  kind  myself  in  a 
village  near  Badami,  in  the  Southern  Mahratta 
country,  which  Avas  supplied  with  water  from  a  small 
stream  flowing  through  a  bed  of  tufaceous  limestone. 
The  inhabitants  suffered  so  much  from  intermittent 
fever  in  consequence,  that  I  persuaded  them  to  remove 
to  a  new  site,  and  they  were  afterwards  quite  free 
from  the  disease.  The  village  was  originally  situated 
at  the  junction  of  this  stream  with  a  larger  one  less 
easy  of  access,  and  beyond  the  limestone  beds.  One 
family  which  had  always  drawn  its  supply  from  the 
larger  stream  had  never  suffered. 

2.  Another  circumstance  which  seems  favourable 
to  the  generation  of  malaria  is  the  neighbourhood  of 
rivers.  In  1843-4,  a  large  body  of  workmen  em- 
ployed on  the  repair  of  the  Walbhapur  anicut,  across 
the  Tunga  Chadra  river,  in  Bellary,  were  obliged  to 
leave  the  work  from  this  cause.  Captain  Shaw,  the 
engineer  officer  in  charge  and  many  of  the  coolies, 
died,  and  all  suffered  more  or  less  from  attacks  of 
fever.  This  occurred  in  the  month  of  February.  The 
officers  and  men  employed  in  the  construction  of  the 
Dowlaiswaram  anicut  across  the  Kistna  were  well 
acquainted  with  this  fact,  and  always  adopted  pre- 
cautionary measures  in  the  early  part  of  the  year. 

III.  Malaria  is  sometimes  carried  by  currents  of 
air  from  places  in  which  it  is  generated  to  others  who 
are  otherwise  free  from  danger.  Thus  it  is  known  to 
have  been  wafted  by  the  wind  blowing  up  the  vallies 
and  ravines  on  the  sides  of  the  Neilgherries  to  the 
summits  of  the  mountains,  and  there  to  have  mani- 
fested itself  in  its  most  virulent  form.  Several 
members  of  the  family  of  a  planter  were  destroyed  by 
this  cause  near  Kateri  on  the  Neilgherries. 

2.  In  all  places  subject  to  malaria  the  intensity  of  its 
influence  is  in  an  inverse  ratio  to  its  height  above  the 
ground.  I  have  seen  it  stated  that  the  officers  com- 
manding the  guard  at  the  Salt  station,  near  Saugor, 
have  enjoyed  immunity  from  the  fever  for  which  that 
station  is  notorious  by  the  addition  of  a  fourth  story 
to  the  building  provided  for  their  residence. 

3.  Another  peculiarity  of  malaria  is,  that  it  does 
not  appear  to  pass  through  gauze  or  muslin,  or  other 
media  causing  it  to  be  minutely  subdivided.  Colonel 
Blake,  now  commanding  the  Pegu  police  corps,  tested 
this  characteristic  with  great  success  when  engaged 
during  several  weeks  in  the  pursuit  of  a  hill  Zemindar, 
the  Jagirdar  of  Lingamparti,  who,  after  committing 
an  atrocious  murder,  fled  to  the  jungles  of  Rampa, 
the  most  deadly  tract  of  Telingana.  By  a  careful 
observance  of  the  usual  precautions,  and  especially  by 
closing  himself  within  thick  cotton  curtains  whenever 
he  slept,  Captain  Blake  was  enabled  to  follow  up  and 
capture  the  fugitive  without  having  suffered  any 


detriment  from  the  dangerous  country  through  which 
the  pursuit  lay. 

4.  Places  may  be  comparatively  free  from  malaria 
for  years,  and  then  be  suddenly  deluged  by  it  in 
its  most  virulent  form.  Places  in  southern  India, 
where  the  elevation  reaches  to  3,000  or  4,000  feet, 
are  very  liable  to  such  alternations.  The  Shevaroy 
hills  afford  notable  examples  of  such  intermissions, 
which  have  occurred  at  intervals  of  15  to  20  years. 

5.  I  have  met  with  many  instances  in  which  ma- 
laria has  been  generated  in  districts  and  towns  which 
had  once  been  populous,  but  had  become  more  or  less 
deserted.  The  city  of  Goa  is  in  this  state.  Numbers 
of  the  wealthiest  Hindoo  merchants  and  bankers  emi- 
grated to  Bombay  about  150  years  ago,  rather  than 
embrace  Christianity  under  the  pressure  of  the  Inqui- 
sition. Whole  streets  were  deserted  and  became 
infected  with  malaria.  To  escape  the  danger,  those 
of  the  remaining  families  who  could  afford  to  do  so, 
removed  to  Panjim,  an  island  now  forming  the  most 
populous  suburb  of  the  city.  The  decay  of  the 
muslin  manufacture  at  Dacca  was  followed  by  marked 
increase  of  fever  in  the  localities  abandoned  by  the 
weavers,  and  places  which  have  been  long  under  cul- 
tivation are  generally  liable  to  miasma  when  they 
have  been  for  some  time  deserted. 

The  natural  history  of  cholera  is  even  less  under- 
stood than  that  of  fever.  We  know  that  it  has  over- 
spread the  whole  continent  of  India  in  an  epidemic 
form,  at  long  and  distant  intervals.  The  Jesuit 
missionaries,  in  the  Lettres  Curieuses  et  Edifiantes, 
have  described  its  ravages  in  Tanjore  and  Madura, 
where  it  was  known  as  the  mort  de  chien  in  the 
beginning  of  the  18th  century.  It  made  its  appear- 
ance again  with  General  Pearce's  force  on  the  march 
from  Bengal  to  Masulipatam  in  1767-8  ;  and  the 
records  of  the  Northern  Circars  are  filled  with  details 
of  its  desolating  effects  at  that  time.  It  made  its 
appearance  again  in  the  armies  of  India  employed  in 
carrying  out  the  combined  operations  conducted  by 
the  Marquis  of  Hastings  in  1816  ;  and  every  one  is 
acquainted  with  its  last  great  work  of  devastation, 
which  was  not  confined  to  Asia,  but  overwhelmed 
the  whole  of  Europe. 

But  besides  these  extensive  visitations,  it  is  con- 
tinually making  its  appearance  in  more  limited 
spheres.  Not  a  year  passes  without  instances  of 
detachments  or  stations  being  attacked.  Its  visits 
are  capricious  and  unaccountable.  During  the  pe- 
riodical reliefs  it  sometimes  happens  that  every  corps 
suffers  from  the  disease,  at  others  only  a  few.  No 
one  can  explain  why  it  comes  or  why  it  departs. 
Every  precaution  that  has  been  suggested,  every 
remedy  that  has  been  tried,  has  proved  worthless. 
All  we  know  is,  that  we  know  nothing.  Attempts 
have  been  made  to  prove  that  certain  localities  are 
exempt  from  its  influence,  but  these  rest  on  negative 
evidence  only,  and  that  of  a  very  unsatisfactory 
character.  I  have  myself  observed  one  remarkable 
instance  of  the  converse  of  exemption  in  a  district 
of  which  I  had  charge.  For  several  years  every 
detachment  or  body  of  troops  which  marched  through 
the  town  of  Moti-Bednur,  situated  half  way  between 
Harihar  and  Savanur,  was  attacked  by  cholera,  though 
exempt  at  all  the  other  stages,  whether  coming  from 
the  north  or  the  south.  There  is  not  even  a  theory, 
as  in  fever,  by  which  an  explanation  of  its  origin  has 
been  attempted.  Men  talk  vaguely  of  atmospheric 
influences,  especially  in  connection  with  electricity. 
I  remember  reading  a  letter  in  a  newspaper  from  an 
officer  employed  on  the  survey  in  Trichinopoly,  no- 
ticing some  remarkable  disturbances  of  the  magnetic 
needles  of  his  compasses  during  a  severe  visitation  of 
cholera.  But  these  indications  and  surmises  have 
never  been  followed  up. 

In  the  case  of  malaria,  the  indications  of  which  are 
found  in  a  more  constant  and  permanent  form,  the 
conditions  under  which  it  originates,  and  to  which 
its  continuance  is  due,  are  obviously  capable  of 
being  tested  by  experiment. 
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In  cholera  the  course  of  investigation  is  less  clearly 
pointed  out,  but  it  may  be  predicated  that  a  careful 
examination  of  meteorological  phenomena,  at  times 
and  places  when  the  disease  prevails,  can  hardly  fail 
to  yield  valuable  results. 

The  only  argument  that  cau  be  urged  against  the 
inauguration  of  a  scientific  investigation  into  the 
causes  of  these  maladies  is  that  of  expense. 

But  when  we  consider  the  heavy  outlay  to  which 
the  Government  has  been  put  by  the  disorganization 
of  corps,  by  the  provision  made  for  families  of  soldiers 
perishing  on  service,  and  by  invaliding  the  survivors, 
the  objection  sinks  into  insignificance. 

The  course  I  desire  to  recommend  is  simply  that  of 
instituting  a  careful  series  of  observations,  conducted 
by  properly  qualified  persons,  on  the  natural  pheno- 
mena of  the  air,  the  earth,  and  the  water,  at  the  times 
when,  and  the  places  where,  the  danger  is  known  to 
exist. 

Their  attention  should  in  the  first  instance  be  di- 
rected to  observations  of  the  temperature  at  different 
hours  of  the  day  and  night;  to  indications  of  the 
ozonometer ;  to  the  course  and  effects  of  the  wind  and 
of  currents  of  air ;  to  the  chemical  analysis  of  the 
atmosphere  at  different  heights  and  at  all  hours  ;  to 


the  examination  of  the  strata  under  all  circumstances,  W.  Elliot,  Etq. 

whether  permanent,  or  in  course  of  formation  or   

decay  ;  to  the  analysis  of  soils ;  to  the  influence  of  e  ' 

particular  descriptions  of  vegetation  and  of  vegetable 
and  animal  matter  in  a  state  of  decay  ;  to  the  analysis 
of  the  water  in  wells,  tanks,  and  streams  ;  to  obser- 
vations on  the  electrical  state  of  the  atmosphere,  at 
all  hours,  both  on  the  surface  of  the  earth  and  at  the 
greatest  heights  above  it  to  which  they  can  be  car- 
ried ;  to  the  evidence  of  the  inhabitants,  and  to  the 
careful  sifting  of  their  statements  of  their  own  expe- 
rience, &c. 

All  these  offer  ready  and  obvious  subjects  of  in- 
quiry. Persons  conversant  with  such  matters  will 
find  many  more,  and  the  course  of  the  experiments 
themselves  will  suggest  farther  points  to  which  the 
attention  of  those  engaged  in  them  will  naturally  be 
directed. 

It  is  needless  to  add,  that  the  success  of  such  in- 
vestigations depends  entirely  on  the  zeal  and  love  for 
science  of  the  persons  to  whom  they  are  entrusted. 
If  left  to  the  perfunctory  execution  of  men  nominated 
by  order,  without  enlisting  their  sympathies  and  in- 
terest  in  the  cause,  the  attempts  will  end  in  disap- 
pointment and  useless  expense. 


Saturday,  8th  June  1861. 
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Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 


Colonel  Durand,  C.B. 

William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 
John  Sutherland,  Esq.,  M.D. 


Robert  Montgomery  Martin,  Esq.,  examined. 


4289.  {Chairman.)  The  Commissioners  have  to 
thank  you  for  having  sent  them  the  model  map  of 
India  which  is  in  the  room.  It  was  made  by  you  I 
believe  ? — Yes  ;  I  prepared  it  some  time  ago  to 
illustrate  a  history  that  I  have  recently  finished  on 
India,  in  which  I  have  endeavoured  to  describe  the 
events  which  have  occurred  in  that  country  from  the 
period  of  the  invasion  by  Alexander  to  the  close  of  the 
late  mutiny.  It  is,  of  course,  only  an  approximation 
to  the  truth,  "and  cannot  be  asserted  to  be  accurate, 
but  it  gives  a  better  delineation  of  the  country  than 
I  could  obtain  from  any  map. 

This  topographical  model  of  India  represents  an 
irregular  pentagon,  with  an  extreme  extent  from  north 
to  south  of  1,500  miles,  and  from  east  to  west  of  1,800 
miles  ;  a  superficial  area  of  1,500,000  square  miles,  and 
a  well-defined  boundary  of  9,000  English  miles.  The 
natural  frontiers  extend  northward  along  the  Hima- 
layan chain  and  its  prolongations,  termed  the  Hindoo- 
Koosh,  for  a  distance  of  1,800  miles.  This  gigantic 
barrier,  whose  altitude  varies  from  16,000  to  27,000 
feet  (three  to  five  miles),  separates  India  from  China, 
Thibet,  and  Independent  Tartary,  and  has  only  one 
pass  (Bamian)  accessible  for  wheeled  carriages.  On 
the  west  the  Hindoo-Koosh  is  connected  by  the  low 
Khyber  ranges  with  the  lofty  Suffied  Koh  and  its 
conjoint,  the  Suliman  Mountains,  which  rise  10,000 
feet  like  a  mural  front  above  the  Indus  Valley,  and 
have  a  southerly  course  of  400  miles. 

The  Suliman  are  connected  by  a  transverse  chain 
with  the  Bolan  Mountains,  which  proceed  nearly  due 
south  for  250  miles,  and  become  blended  with  the 
Keertar,  Jutteell,  and  Lukkee  hills,  which  terminate 
in  the  promontory  of  Cape  Monze,  a  few  miles  to  the 
north-west  of  the  mouth  of  the  Indus. 

This  western  boundary  of  900  miles  supports  the 
plateaux  which  constitute  a  large  part  of  Affghanis- 
tan  and  Beloochistan,  to  which  there  are  four  princi- 
pal ascents — the  Khyber,  Gomul,  Bolan,  and  Gundava 
Passes — readily  defensible  against  an  invading  army. 
The  eastern  boundary,  as  represented  in  this  model,  is 


formed  by  an  irregular  series  of  mountains,  hills,  and 
highlands,  which  extend  from  the  commencement  of  the 
Brahmapootra  along  the  wild  and  unexplored  regions 
of  Naga,  Muneepoor,  and  Tipperah,  through  Chitta- 
gong  and  Arracan  to  Cape  Negrais,  at  the  extremity 
of  the  Youmadoung  range,  and  near  to  the  mouth  of 
the  Irrawaddy.  To  the  southward  and  eastward  of 
Pegu  and  Martaban  the  Tenasserim  ridge  commences', 
about  100  miles  distant  from  the  coast,  and  prolongs 
the  mountain  boundary  to  the  Straits  of  Malacca, 
along  the  narrow  strip  of  British  territory  which  fronts 
the  Bay  of  Bengal.  The  length  of  this  eastern  frontier 
is  about  1,500  miles,  and  it  forms  a  barrier  against 
aggression  from  the  Burmese,  the  Siamese,  or  the 
Malays,  with  whose  dominions  it  is  conterminous. 

On  the  south  the  shores  of  the  above-described 
territory  are  washed  by  the  waters  of  the  Bay  of  Ben- 
gal, the  Indian  Ocean,  and  the  Arabian  Sea  for  4,500 
miles,  making,  as  before  stated,  with  the  land  boundary 
of  4,500  miles,  a  periphery  of  9,000  British  miles. 

I  visited  India  several  times,  and  resided  in  Bengal 
about  a  year.  I  was  in  Bombay  twice,  and  visited  the 
Decean  once.  I  also  traversed  the  interior  of  Ceylon 
and  the  mountain  regions  there,  and  I  have  given  con- 
siderable attention  to  the  climate  of  our  different  pos- 
sessions in  Asia,  Australia,  Africa,  the  West  Indies, 
North  America,  China,  and  Europe,  when  visiting 
those  countries  preparatory  to  compiling  my  "  History 
of  the  British  Colonies,"  so  that  I  may,  perhaps,  be 
able  to  answer  any  questions  that  the  Commissioners 
may  please  to  put  to  me  as  to  climate  and  the  health 
of  troops. 

4290.  Beginning  with  Southern  India,  in  the  first 
place,  have  you  examined  the  hill  country  on  the 
Neilgherries  about  Ootacamund,  and  the  range  of 
hills  surrounding  it  ?  —  I  was  not  at  Ootacamund. 
The  delineations  on  that  model  are  principally  derived 
from  the  Ordnance  Trigonometrical  .Survey,  and  from 
various  private  maps  showing  the  slopes  of  the  country 
and  the  elevations,  and  I  believe  they  are  pretty 
accurate.  The  scale,  horizontally,  is  one  inch  to  about 
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B.M.  Martint  15  miles,  and  vertically,  is,  as  nearly  as  possible, 
Esrl-         one  inch  to  3,000  feet  :  by  comparing  the  loftier 

g  ranges  of  the   Himalayas  with    other  subordinate 

'  une  18G1'  elevations,  an  idea  may  be  formed  of  the  relative 
heights  of  the  different  divisions.  I  have  brought, 
for  the  use  of  the  Commissioners,  a  list  of  the  moun- 
tain ranges,  with  their  heights,  and  the  circumstances 
connected  with  them  ;  the  different  mountain  passes  ; 
the  rivers  (which  are  coloured  according  to  the  fluvial 
area),  and  of  the  table  lands  which  form  a  con- 
spicuous feature  in  India.  It  may  be  of  some  use  to 
the  Commissioners  for  reference. 

4291.  Have  you  paid  any  attention  to  the  climate 
of  the  various  parts  of  India  ? — Yes  ;  and  I  have 
brought  with  me  a  record  of  facts  and  observations  on 
the  subject,  which  I  beg  to  hand  in,  as  it  may 
also  be  of  some  use  to  the  Commissioners.  But  I 
may  add  that  the  climate  is  materially  influenced 
by  other  circumstances  as  well  as  latitude  or  as 
altitude.  The  climate  will  be  influenced,  not  only 
in  India,  but  in  other  countries,  by  the  aspect  of  the 
place  being  either  east  or  west,  and  its  position  either 
north  or  south  ;  and  also  by  its  exposure  to  trade 
winds  and  monsoons.  Perhaps  I  could  not  better 
illustrate  the  difference  of  climate  owing  to  position 
than  by  referring  to  Newfoundland  and  Vancouver's 
Island,  both  in  the  same  latitude,  but  one  being  on  the 
eastern  side  of  the  continent  and  the  other  on  the 
western  side,  and  yet  in  Newfoundland,  it  is  with 
difficulty  that  oats  can  be  grown — wheat  cannot  be 
grown, — and  for  a  portion  of  the  year  it  is  extremely 
cold  ;  whereas  in  Vancouver's  Island,  exposed  to  a 
western  aspect,  there  is  a  climate  like  that  of  England. 
So  with  regard  to  India  ;  the  eastern  and  western 
sides  have  different  climates.  But  there  is  another 
feature  which  influences  climate  in  reference  to  the 
health  of  man,  and  that  is,  its  geological  charac- 
teristics. At  Hong  Kong,  in  China,  I  found  no  marsh 
and  scarcely  any  vegetation,  and  yet  a  rapid  destruc- 
tion of  life  ;  a  European  regiment  was  entirely 
destroyed  there  in  three  years  ;  its  efficiency  was 
much  impaired  in  one  year.  On  inquiring  into  the 
cause  I  could  find  no  other  but  the  existence  of  a 
mass  of  decaying  granite  :  and  I  infer  that  in  the 
mineral  as  well  as  in  the  vegetable  and  animal  king- 
doms, disintegration  or  decay  involves  the  emanation 
of  gases  destructive  to  life,  particularly  when  it  is 
associated  with  ferruginous  hornblend.  Upon  examin- 
ing the  bodies  of  Europeans  who  died  in  Hong  Kong, 
it  was  ascertained  that  the  intestinal  canal  was 
coated  with  a  mucous  slime,  corresponding  very  much 
with  the  decaying  granite  of  the  place.  The  same 
took  place  at  Koolungsoo,  in  Amoy,  which  I  visited, 
where  rotten  granite  was  the  predominating  feature  ; 
but  when  our  troops  were  removed  to  Chusan,  which 
has  a  clay  slate  formation,  the  mortality  among  the 
European  soldiers  did  not  exceed  three  per  cent.  I 
find  that  Dr.  Heyne,  of  the  Madras  Artillery,  describes 
the  insalubrity  of  a  large  part  of  southern  and  western 
India  as  the  result  of  the  troops  being  placed  on 
granite  with  ironstone  predominating  ;  but  when 
they  were  removed  to  the  clay  slate  formation  the 
fever  abated,  and  did  not  appear  at  the  stations  where 
that  formation  was  manifest.  Sir  George  Arthur 
described  the  same  results  arising  from  the  geological 
characteristics  with  reference  to  the  troops  in  Bombay ; 
and  there  is  no  doubt  that  the  investigation  of  the 
geology  of  a  country  will  be  of  material  importance 
with  reference  to  its  salubrity.  1  have  brought  with 
me  a  collection  of  materials  on  the  geology  of  various 
districts  of  India,  and  also  showing  where  the  different 
formations  predominate,  which  may  on  future  occasions 
indicate — because,  of  course,  no  one  can  say  that  the 
entire  geology  of  India  is  known, — the  leading  forma- 
tions and  the  geological  features.  I  have  also 
added  a  table  showing  the  density  of  population  in 
different  parts  of  India  in  proportion  to  the  area  on 
which  the  inhabitants  dwell. 

4292.  (Sir  B.  Martin.)  Are  you  aware  that  an 
analysis  has  been  made  by  Professor  Baamann,  of 
London,  of  the  various  red  ferruginous  soils  that  you 


have  mentioned  in  Hong  Kong,  and  on  the  west 
coast  of  Africa,  and  various  parts  of  India  ? — No,  but 
on  returning  fr,om  China,  where  I  was  in  an  official 
position,  I  brought  with  me  some  of  the  decaying 
granite,  and  submitted  it  to  the  late  Chevalier  Bunsen, 
who  immediately  recognized  it  as  being  similar  to  the 
granite  which  is  found  at  Auvergne  in  the  south  of 
France,  and  which  Lyell  describes  in  the  1st  Volume 
of  his  Principles  of  Geology.  He  refers  also  to 
Dolomieiu  who  describes  it  as  "  la  maladie  du 
f/ranit,"  and  states  that  disease  arises  from  a  residence 
upon  it,  which  he  ascribes  to  the  evaporation  of 
certain  gases,  the  nature  of  which  could  not  be  dis- 
tinctly ascertained  ;  he  speaks  of  sulphureted  hydro- 
gen, and  probably  of  carbureted  hydrogen,  but  I 
noticed  in  China  that  when  drunkards  fell  down  and 
were  lying  on  the  ground  in  a  state  of  intoxication 
death  was  almost  inevitable,  as  if  this  gas,  from  its 
ponderosity  did  not  rise  a  great  height  above  the 
surface,  and  was  imbibed  more  rapidly  into  the  system 
from  the  recumbent  position  of  the  sufferer. 

4293.  You  are  aware  perhaps  that  the  same 
character  of  soil  is  to  be  found  in  large  districts  in 
the  southern  slave  states  of  America,  where  the  water 
is  red  from  the  ferruginous  composition  of  the  soil, 
and  that  there  fever  produced  by  malaria  is  never 
absent  ? — I  was  not  aware  of  that,  but,  in  endeavour- 
ing to  trace  the  causes  of  sickness  and  health  anions: 
the  troops  in  the  West  Indies  at  former  periods  I 
found  that  at  different  periods  one  island  or  position 
was  healthy  and  remained  so  for  five  or  six  years, 
when  suddenly,  without  any  apparent  cause,  fever 
would  break  out  and  decimate  the  troops,  and  after  a 
certain  course,  cease  again,  without  any  apparent 
cause.  It  may  be  supposed  that  the  geological  strata 
being  acted  upon  as  in  Hong  Kong  by  extreme  moisture, 
followed  by  extreme  heat,  some  state  of  decomposition 
is  produced,  from  which  injurious  gases  are  evolved, 
or — and  which  I  think  has  not  been  sufficiently  con- 
sidered— an  absence  or  an  excess  of  electricity  in  the 
atmosphere  producing  a  disturbing  cause  which  origi- 
nates disease  at  one  time  and  not  at  another. 

4294.  And  to  those  disturbing  influences  has  been 
in  a  great  measure  referred  the  insalubrity  of  the 
districts  Avhere  the  soil  has  been  of  a  ferruginous 
character  ? — Dr.  Heyne,  in  speaking  of  the  health  of 
the  troops  on  the  Malabar  coast  in  the  regions  west  of 
Seringapatam,  alludes  to  the  circumstance  that  fever 
predominates  in  that  district. 

4295.  And  when  you  cross  into  districts  where  the 
cotton  soil  prevails,  the  country  is  comparatively- 
salubrious  ? — Yes  ;  I  have  understood  that  the  lime- 
stone formation  in  the  neighbourhood  of  the  Indus  has 
been  productive  of  fevers.  It  is  difficult  to  say  why, 
because  limestone  is  an  absorbent  of  moisture,  and  is 
generally  pretty  dry. 

4296.  (Sir  P.  Cautley.)  Dr.  Maclellan,  who  was 
in  the  Himalayas  for  some  time,  mentioned  the  lime- 
stone formation  about  Almorah  as  bearing  very  much 
upon  goitre  ? — As  a  general  rule  I  have  observed,  in 
various  places,  that  elevation,  to  a  certain  degree, 
irrespective  of  geological  formation,  is  conducive  to 
health.  Lord  Combermere  mentioned  to  me  the  other 
day  that  a  large  body  of  invalids  were  reviewed  by 
him  at  Cawnpore,  to  be  embarked  for  Europe  ;  but  the 
men  appeared  to  be  so  emaciated,  that  he  thought  they 
would  not  reach  Calcutta  ;  and  he  therefore  took  upon 
himself  to  transfer  them  to  Mussourie,  which  is 
upwards  of  6,000  feet  above  the  level  of  the  sea  ;  and 
the  result  was  that  at  the  end  of  12  months  those  men 
were  returned  to  their  regiments  in  a  state  of  perfect 
health,  and  with  the  loss  upon  the  whole  of  not  five 
per  cent. 

4297.  (Sir  R.  Martin.)  But  the  mountain  ranges 
of  India,  generally  speaking,  have  not  been  found  to 
be  so  beneficial,  by  any  means,  for  the  cure  of  disease 
as  for  its  prevention  ? — Perhaps  not  ;  but  in  locating 
troops  ready  for  action,  as  Lord  Wellesley  used  to  say, 
ready  like  bloodhounds  to  be  let  slip,  it  is  advisable  to 
place  them  above  the  rain  gauge  limit,  which  varies 
in  different  parts  of  India  from  3,000  to  4,000  feet. 
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Therefore  in  the  formation  of  stations  for  troops,  it 
appears  advisable  to  establish  them  beyond  that  limit, 
instead  of  having  them  located  in  spots  which  are 
saturated  for  six  months  with  moisture.  When  I 
went  out  to  Jamaica  to  examine  that  island  previous 
to  writing  the  History  of  the  West  Indies  subsequent 
to  the  abolition  of  slavery,  I  found  that  about  2,000 
feet  above  Kingstown  there  Avas  a  perpetual  mist 
during  the  rainy  season.  I  went  to  5,000  feet  ele- 
vation, and  there  had  a  dry  delicious  atmosphere. 
During  the  forenoon,  until  about  12  or  1  o'clock, 
I  saw  nothing  of  the-  town  of  Kingston  or  of  the 
harbour  ;  but  about  12  o'clock  the  clouds  rolled 
up  like  the  curtain  of  a  theatre,  exhibiting  below 
the  whole  scenery  and  surface  of  the  earth,  which 
remained  clear  until  the  end  of  the  day  ;  whereas, 
I  believe,  at  Stoneyhill  barracks  and  other  places 
they  were  for  six  months  in  the  year  in  moisture. 
But  the  Newcastle  barracks  are  now  in  a  state  of 
perfect  salubrity,  by  reason  of  being  placed  above 
the  rain-gauge  limit.  This  limit  will  vary  probably 
in  different  parts  of  India;  the  clouds  which  strike  on 
the  Western  Ghauts,  roll  up  unbroken  by  any  land 
from  the  south  pole,  and  pour  a  torrent  of  water  upon 
those  ghauts ;  the  clouds  thus  checked  cross  the 
peninsula  with  a  diminution  of  their  accumulated 
moisture,  and  finally  strike  and  fall  in  snow  upon 
the  Himalayas,  But  the  consequence  of  their  first 
bursting  on  the  Western  Ghauts  is  that  at  Maha- 
bleshwur  there  are  upwards  of  200  inches  of  rain  ; 
but  in  Coorg  and  on  the  higher  portions  of  the 
Western  Ghauts  there  is  but  a  moderate  quantity  of 
moisture. 

4298.  At  the  rear  of  the  ghauts  ? — Yes  ;  you  have 
a  clear  sky,  with  a  dry  salubrious  atmosphere.  Having 
served  some  years  ago  in  the  Royal  Navy  in  the 
capacity  of  a  medical  officer,  I  am  entirely  satisfied 
that  moisture  is  one  of  the  most  inimical  conditions 
with  regard  to  the  health  of  man. 

4299.  Whether  conjoined  to  heat  or  with  cold  ? — 
Yes  ;  the  intensity  of  both  is  affected  thereby.  I 
have  ridden  through  a  burning  forest  in  Australia, 
with  the  trees  around  in  one  red  flame,  with  the 
thermometer  at  110°,  and  have  tired  out  two  horses 
without  feeling  much  oppression  ;  and  I  have  lain  on 
a  couch  in  Calcutta,  with  the  thermometer  at  86°, 
scarcely  able  to  think  or  to  move  ;  the  difference 
being,  of  course,  very  great  in  the  pressure  of  the 
atmosphere.  I  experienced  the  same  at  Aden,  where 
there  is  an  intensely  dry  heat  in  that  extinct  crater 
of  a  volcano,  which  certainly  is  not  immediately 
destructive  of  life  ;  on  the  contrary,  the  colonel  of  the 
European  regiment,  when  I  was  there  for  ten  days' 
examination  of  the  place,  informed  me  that  the  health 
of  his  men  was  excellent ;  that  liver  disease  occasion- 
ally appeared,  but  that  in  several  cases  the  men  were 
affected  with  insanity,  as  if  the  continued  dry  heat 
sooner  or  later  influenced  the  brain. 

4300.  By  producing  a  determination  of  blood  to  the 
head  ? — Yes. 

4.301.  The  long  continued  endurance  of  dry  heat, 
which  does  not  imply  a  malarious  influence  in  many 
stations,  becomes  injurious  by  its  continuance  ?  — 
Yes. 

4302.  {Chairman.)  Speaking  generally,  and  taking 
India  from  south  to  north,  what  are  the  soils  which 
you  would  point  out  as  being  inimical  to  health  ? — I 
could  not  off-hand  indicate  them  ;  but,  generally 
speaking,  the  combination  of  granite  and  iron  is  not 
favourable  to  health.  The  clay  slate  and  sandstone 
formations  are  comparatively  salubrious. 

4303.  Probably  we  shall  find  some  information 
upon  that  point  in  the  papers  you  have  put  in  ? — Yes. 
I  found  in  the  interior  of  Ceylon,  at  Badulla,  to  the 
south-east  of  Kandy,  a  delicious  climate,  on  a  table- 
land, from  40  to  50  miles  in  extent.  The  radiation  of 
heat  was  not  great,  for  exercise  might  be  taken  in  the 
open  air  during  the  day  without  needing  protection 
from  the  sun's  rays.  The  interior  of  Ceylon  appears 
to  me  to  be  a  valuable  place  for  the  restoration  or 


preservation  of  health,  and  not  only  on  account  of  its  It.  M.  Martinf 

height,  but  from  the  insularity  of  the  position,  and  Esq. 

from  bein<r  exposed  to  all  the  breezes  blowing  from    „  T      "  „, 
.i       t                    -i       •  j.     v    ■        t      •  i ' i     8  June  1861. 
the  south.    In  a  strategical  point  oi  view,  I  might     

say  that  the  concentration  of  a  body  of  troops  at  that 

extremity  of  this  wonderful  empire,  ready  at  any  time 

for  action,  and  to  be  diverged  in  any  direction,  would 

appear  to  me  to  be  very  advantageous  ;  whereas  when 

they  are  located  at  Mussourie  and  Simla,  and  other 

places  along  that  range  of  mountains,  they  are  placed  at 

such  a  distance  from  any  point  in  the  centre  of  India  as 

to  be  not  immediately  available  ;  while  there  the 

Power  which  commands  the  sea  commands  the  whole 

of  the  coast,  and  at  any  moment  would  have  the 

means  of  sending  a  body  of  troops  in  any  direction  in 

a  perfect  state  of  efficiency. 

4304.  That  is  to  say,  to  any  part  of  the  sea  coast  ? 
— Or  from  thence  by  railways  or  river  navigation 
into  the  interior  ;  but  I  remember  neither  in  Java, 
nor  in  Jamaica,  nor  in  Ceylon — three  of  the  most 
beautiful  islands  that  I  have  visited — to  have  seen 
anything  so  perfect  for  a  military  reserve  as  the 
interior  of  Ceylon. 

4305.  (Sir  JR.  Martin.)  As  uniting  in  those  upper 
regions  the  purity  of  a  mountain  range  with  the 
atmosphere  of  the  ocean  ? — Yes,  on  an  extensive  area, 
a  tableJand  of  about  50  miles  in  extent,  with  an 
average  height  of  from  3,000  to  4,000  feet  above  the 
sea. 

4306.  And  well  calculated  for  agricultural  pur- 
suits ? — Yes. 

4307.  (  Chairman.)  Of  what  station  are  you  speak- 
ing ? — I  am  speaking  of  Badulla  and  its  neighbour- 
hood, which  certainly  combine  many  advantages 
which  I  could  not  well  point  to  in  any  other  place, 
both  for  salubrity  and  readiness  of  access. 

4308.  (Dr.  Gibson.)  Do  you  think  Badulla  prefer- 
able to  Newera  Ellia? — Badulla  is  on  an  extensive 
plain,  and  extremely  healthy,  while  Newera  Ellia,  I 
imagine,  has  a  good  deal  of  moisture. 

4309.  (Sir  i?.  Martin.)  Cold  and  moisture  ? — I 
think  so.  It  is  many  years  since  I  was  there,  but 
I  should  say  that  it  was  not  so  valuable  as  a  military 
site  as  Badulla,  which  was  healthy,  on  an  open  plain, 
and  with  fine  country  round.  It  appears  to  me,  from 
what  I  have  seen  of  encampments  in  different  coun- 
tries, that  troops  require  a  considerable  area  for  exer- 
cise and  enjoyment  ;  enmti  is  less  likely  then  to  arise 
among  soldiers  than  when  they  are  confined  to  a 
limited  plot  ;  the  mind  is  more  tranquil  when  there 
is  a  large  open  space  for  action,  exercise,  and  enjoy- 
ment, and  plenty  of  wholesome  air  around  them  ;  but 
placed  on  a  ridge  or  pinnacle,  with  no  means  of  taking 
healthful  exercise,  or  engaging  in  active  employment, 
the  mind  reacts  upon  the  body,  and  has  to  some  degree 
the  effect  of  undermining  the  physical  stamina. 

4310.  That  circumstance,  together  with  extreme 
humidity,  has  been  overlooked,  has  it  not,  in  some  of 
the  selections  which  have  been  made  in  the  northern 
hill  ranges,  and  where  troops  have  been  placed  on 
spurs,  forming  the  front  range  of  the  hills,  and  bear- 
ing, therefore,  the  brunt  of  the  south-west  monsoon  ? 
- — Just  so. 

4311.  But  wherever  extensive  table-lands  may  be 
found  throughout  India  they  would  possess  many  of 
the  advantages  which  you  have  spoken  of  as  belong- 
ing to  the  same  kind  of  soil  and  situation  in  Ceylon  ? 
— Yes,  in  some  degree  ;  take,  for  example,  the  table 
land  near  Nagpore  ;  it  is  in  a  central  position,  nearly 
equidistant  from  Calcutta,  Madras,  Bombay,  and 
Delhi.  It  has  an  elevation,  I  think,  of  about  1,200 
feet,  and  is  salubrious  ;  rain  tails  every  month  in  the 
year,  and  during  the  winter  there  is  a  hoar  frost  on 
the  ground,  where  thin  ice  is  formed  ;  the  nights  are 
never  hot,  which  is  a  great  advantage;  it  is  contiguous 
to  a  large  river,  and  from  what  we  know  of  the 
position  of  the  troops  there,  and  other  circumstances,  ' 
it  seems  to  be  one  of  the  healthiest  positions  in  India. 
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B»M.  Martin.      4312.  {Col.  Durand.)  Are  you  speaking  of  Nag- 
Esq.        pore  itself? — Yes  ;  of  Nagpore  and  the  district  round 

  it.    It  is  rather  an  open  district,  and  there  is  not 

8  June  I8fil .  vegetation  or  trees.   The  site  of  the  town  itself 

is  not  salubrious. 

4313.  (Sir  R.  Martin.)  That  description  applies 
also  to  the  station  of  Mhow,  does  it  not,  and  to 
various  other  localities  in  India,  Poona,  for  example  ? 
— To  Poona  particularly,  hut  Mhow  and  those  sta- 
tions more  on  the  plateaux  in  the  north-west  certainly 
have  a  degree  of  heat,  whether  from  terrestrial  radi- 
ation or  from  being  circumscribed  by  a  great  barrier, 
or  from  some  other  cause,  which  latitude  does  not 
justify.  I  think  it  not  impossible  that  this  increase 
of  temperature  is  referable  to  the  degree  of  terrestrial 
heat,  which  varies  in  several  parts  of  the  globe,  and 
which  I  particularly  noticed  in  Australia  ;  it  is  pro- 
bably owing  to  the  crust  of  the  earth,  or  to  the 
structure  of  that  crust  being  thinner  and  ditferent 
from  what  it  is  in  other  places.  We  know  that  in 
several  parts  of  Australia  the  thermometer  indicates  a 
degree  of  heat  in  the  soil  above  that  which  is  found  in 
any  other  portion  of  the  earth,  as  if  Australia  were  a 
more  recent  formation  or  evulsion  in  the  process  by 
which  earth  has  been  raised  out  of  the  sea. 

4314.  The  temperature  of  the  ditferent  soils  has 
been  referred  also  generally  to  the  geological  charac- 
teristics of  those  soils  ? — I  have  not  examined  that 
matter,  but  it  appears  to  me  that  where  there  is  a  sub- 
terrestrial  or  a  submarine  volcanic  action  that  the 
temperature  of  the  soil  is  influenced  by  the  crust  of 
the  earth  more  than  by  the  geological  formation  ; 
in  some  parts  of  Australia  the  crust  of  the  earth 
appears  to  be  thin  with  numerous  small  extinct  vol- 
canic cones  scattered  over  it,  and  yet  with  no  large 
active  volcanos — there  is  only  one  existing  that  we 
know  of  at  Newcastle,  in  New  South  Wales,  but  in 
other  parts  of  Australia  there  are  small  cones  which 
indicate  that  there  has  been  some  extreme  volcanic 
action  near  the  surface  of  the  earth. 

4315.  (Chairman.)  You  cite  as  two  of  the  principal 
causes  of  unhealthiness  in  stations  the  dampness  of 
the  climate,  owing  to  an  injudicious  selection  having 
been  made  of  position  on  the.  exposed  sides  of  hills, 
and  also  an  improper  choice  of  sites  as  to  the  geological 
formation  of  the  ground  ? — I  do  ;  I  have  seen  in 
different  parts  of  the  globe  in  our  colonies,  and  in  other 
places,  that  attention  has  not  been  paid  to  the  selection 
of  suitable  stations  for  the  construction  not  only  of 
barracks  but  of  hospitals.  Inuring  the  last  Avar  in  the 
West  Indies  hospitals  were  constructed  upon  sites 
which  proved  perfect  pest  houses  ;  the  sentries  were 
sometimes  obliged  to  be  relieved  several  times  in  the 
night,  for  they  were  struck  down  by  that  poison 
which  is  termed  malaria,  which  suddenly  affected 
them,  but  now  I  trust  that  a  better  system  will  be 
established  in  the  selection  of  suitable  sites.  In  1 830 
I  wrote  a  small  book  upon  the  effects  of  climate  on 
man,  and  I  presented  it  to  Lord  William  Bentinck, 
urging  upon  his  Lordship  a  more  efficient  drainage  of 
Calcutta,  not  only  for  the  purpose  of  checking  the 
spread  of  cholera,  but  also,  if  possible,  to  prevent  its 
extension  to  Europe  ;  and  I  remember  a  number  of 
medical  gentlemen  in  India  who  ridiculed  the  idea  of 
supposing  that  cholera  could  ever  reach  a  temperate 
country  like  Europe  ;  they  said  that  it  was  indigenous 
to  a  warm  climate,  and  that  although  the  nidus  might 
be  in  Calcutta  it  would  not  be  extended  to  a  cold 
region.  There  is  a  tendency  in  diseases  which 
spring  from  terrestrial  poisons  to  spread  themselves 
along  rivers,  coasts,  or  great  tracks  by  some  unknown 
agency,  and  nothing  can  be  more  essential  in  the 
formation  of  camps  or  the  establishment  of  hospitals 
than  as  far  as  possible  to  place  them  out  of  the  reach 
of  such  contingencies.  There  is  a  point  which  has 
been  several  times  adverted  to,  as  regards  our  military 
occupations  in  China.  Chusan,  which,  as  I  men- 
tioned before,  is  upon  a  clay  slate  formation,  the 
granite  ceasing  about  300  miles  north  of  Amoy,  was 
at  first  deemed  the  grave  of  our  European  troops,  and 


I  made  a  special  examination  into  the  question  at 
Chusan,  and  found  that  it  was  not  owing  either  to 
the  unhealthiness  of  the  climate  nor  to  anyprejudicial 
characteristics,  but  that  the  troops  under  Sir  Charles 
Burrell  were  encamped  on  or  near  paddy  ground,  and 
that  they  were  fed  with  putrid  meat  and  rotten  biscuit, 
which  had  been  prepared  at  Calcutta.  The  meat 
was  so  putrid  that  the  men  put  into  their  camp 
kettles  any  green  herb  that  they  could  find,  and 
drank  the  water  out  of  the  rice  fields.  They  were 
sent  every  day  in  full  marchktg  order  a  distance 
of  about  two  miles  to  get  these  provisions,  and  bring 
them  back  in  the  heat  of  the  sun,  and  the  result  was 
that  the  Cameronian  regiment  was  nearly  destroyed ; 
dysentery  set  in  and  deaths  rapidly  ensued  among 
the  men,  but  no  officers  died,  because  they  had  good 
provisions,  and  were  exempt  from  the  causes  which 
operated  so  unfavourably  upon  the  men. 

4316.  (Sir  R.  Martin.)  The  officers  were  not 
quartered  in  the  rice  grounds  that  you  mentioned, 
but  they  were  quartered  in  a  town  ? — Yes. 

4317.  (Chairman.)  Is  there  any  other  circum- 
stance that  you  Avish  to  mention  as  affecting  the 
healthiness  of  sites  for  troops  ?— Generally  speaking, 
as  far  as  my  observation  has  gone,  I  have  found  that 
an  elevation  contiguous  to  the  sea  has  a  great  advan- 
tage ;  there  is  a  purifying  influence  near  the  sea 
shore  from  the  frequent  change  of  currents  of  air,  and 
that  is  an  important  advantage. 

4318.  But  would  there  not  be  in  such  a  position 
the  dampness  of  which  you  have  complained  ? — It  is 
not  a  dampness  which  is  inimical  to  the  human  con- 
stitution if  there  be  abundance  of  food  ;  the  races 
throughout  the  globe  who  live  near  the  sea,  having 
plenty  of  food,  attain  as  high  a  degree  of  longevity 
and  strength  as  any  other  portion  of  mankind.  There 
is  a  position  near  the  entrance  of  the  Indus  which 
probably  hereafter  may  be  of  great  importance  to  us 
strategically  as  well  as  commercially.  Kurrachee 
appears  to  me  to  be  Ioav,  and,  for  a  military  station, 
liable  to  frequent  recurrences  of  cholera  or  other 
diseases ;  but  there  is  some  comparatively  high 
ground  near  the  entrance  of  the  Indus  Avhich  is  open 
to  the  sea  breeze,  and  is  free  from  the  hot  air  that 
frequently  comes  down  the  valley  of  the  Indus  ;  it 
appears  to  me  to  be  a  very  eligible  position. 

4319.  Do  you  mean  immediately  above  Kurrachee, 
Avhere  Fort  Munora  is  ? — Yes. 

4320.  Within  what  distance  of  Kurrachee  is  it  ?  

Munora  Point,  where  the  fort  is  situated,  is  at  the 
mouth  of  the  harbour,  about  3  or  4  miles  from 
Kurrachee.  I  think  that  it  is  a  valuable  position, 
and  well  Avorthy  of  further  investigation  ;  it  com- 
mands the  harbour.  I  do  not  know  that  I  ever  saw 
a  more  insalubrious  position  than  Fort  William  at 
Calcutta — it  is  below  the  level  of  the  river.  I  am, 
indeed,  surprised  that  the  troops  are  efficient  there 
for  six  months  in  the  year.  There  is  a  magnificent 
hill  country  in  Upper  Assam  suited  for  a  military 
station — if  it  be  the  design  of  Her  Majesty's  Govern- 
ment to  locate  large  bodies  of  European  troops  in 
entrenched  positions,  and  not  in  driblets  ;  that,  as  a 
commanding  strategical  position,  Avould  become  a 
point  of  great  importance  for  the  maintenance  of  our 
power. 

4321.  How  far  from  Calcutta  is  the  high  land  in 
Assam  of  which  you  haAre  spoken — considerably  more 
than  a  day's  journey  ? — Not  by  railway  ;  and  there 
is  also  a  navigable  river.  Sir  James  Hogg  told  me 
that  he  had  traversed  a  part  of  that  country. 

4322.  (Sir  P.  Cautley.)  Do  you  mean  near  Sudya  ? 
— No  ;  higher  than  that.  It  is  that  block  of  table 
land  round  which  the  Brahmapootra  Avinds. 

4323.  (Dr.  Farr.)  Will  you  be  good  enough  to 
point  out. on  the  large  map  the  position  of  some  of 
the  principal  military  stations  which  I  Avill  mention. 
Fort  William,  Dinapore,  CaAvnpore,  Meerut,  Agra, 
Umballa,  Subathoo,  Loodiana,  Simla,  Darjeeling,  Se- 
cunderabad,  Poona,  and  Trichinopoly  ? — Yes. 
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4324.  Will  you  be  kind  enough  now  to  mention  the 
principal  mountain  ranges  and  table  lauds  of  India  011 
which  you  think  British  troops  might  be  stationed, 
beginning  with  Bengal  ? — Beginning  with  Bengal, 
some  part  of  the  Rajmahal  hills  about  Bhogulpore 
seem  to  be  very  healthy  and  favourable  for  the  loca- 
tion of  troops.  That  position  commands  to  a  certain 
extent  that  valley,  and  there  is  the  densest  population 
there  of  any  part  of  India  ;  probably  the  valley  of  the 
Ganges  contains  altogether  not  less  than  40,000,000 
of  inhabitants,  and  this  high  portion  of  the  country, 
this  elevated  land,  seems  to  be  very  eligible,  and  in 
a  commanding  position. 

4325.  Do  you  think  that  there  will  be  a  railway 
carried  up  to  that  part  ? — Yes. 

4326.  Do  you  think  that,  the  Delta  of  the  Ganges 
being  unhealthy,  some  of  the  troops  stationed  there 
ought  to  be  placed  upon  a  higher  range  of  hills  ? 
— Yes.  Sooner  or  later,  I  think,  that  Calcutta  will 
be  the  mere  mercantile  capital  of  India  ;  that  it  will 
be  like  Liverpool  in  England,  and  the  seat  of  govern- 
ment, sooner  or  later,  must  be  placed  higher  up,  and 
in  a  more  central  place  in  India;  therefore,  placing  a 
large  number  of  troops  here  does  not  seem  so  advi- 
sable as  concentrating  them  more  towards  the  centre 
of  India. 

4327.  Will  you  be  good  enough  to  describe  briefly  the 
physical  geography  of  the  Rajmahal  range  of  hills,  its 
meteorological  characteristics,  and  other  circumstances 
connected  with  the  locality  which  it  is  important  to 
take  into  account  before  placing  troops  there  ? — The 
physical  geography  is  very  much  indicated  on  the 
map  by  the  commanding  elevations. 

4328.  What  is  the  elevation  of  those  hills  to  which 
I  have  pointed  ? — The  elevation  ranges  from  2,000 
to  3,000  and  4,000  feet,  and  in  some  places  as  much 
as  5,000  feet. 

4329.  But  this  range  of  hills  near  the  Ganges  ? — 
They  range  from  1,500  to  2,000,  and  in  some  places 
3,000  feet. 

4330.  Are  there  table  lands  on  which  troops  might 
be  stationed  ?— We  are  not  sufficiently  acquainted 
with  that  country  to  say  whether  there  is  much  table 
land. 

4331.  Is  the  country  fruitful? — Very  much  so  ; 
but  there  are  forests  of  great  extent  there. 

4332.  (Sir  P.  Cautley.)  Is  there  not  a  great  want 
of  water  there  ? — Yes,  there  is  a  deliciency  of  water  ; 
but  in  the  paper  that  I  have  already  handed  in  you 
will  find  a  description  of  the  different  ranges  given, 
and  in  many  instances  their  geology,  and  also  the 
numerous  rivers  that  flow  into  the  sea,  with  their 
various  tributaries. 

4333.  In  a  meteorological  sense,  is  there  anything 
peculiar  in  that  central  range  of  hills  ;  is  there  much 
rain-fall  ? — Towards  the  centre  of  India  there  is  less 
rain  than  would  be  supposed.  The  line  of  tropical 
India  is  south  of  the  valley  of  the  Nerbudda,  and 
continued  in  that  direction,  the  remaining  portion, 
nearly  equal  in  extent,  is  north  of  the  tropic  of 
Cancer  ;  but  I  think  that  the  hottest  portion  of  our 
globe  is  in  the  neighbourhood  of  the  tropic.  I 
certainly  have  always  felt,  when  coming  towards  the 
equator,  that  I  got  into  a  cooler  region  than  when 
near  the  tropic  of  Cancer. 

4334.  (Chairman.)  When  you  say  that  it  is  ex- 
tremely hot  do  you  mean  that  there  is  greater  heat 
during  the  hot  season  ? — Yes. 

4335.  But  is  that  so  if  you  take  the  average  heat 
during  the  whole  year  round  ?— No,  it  is  not.  At 
Singapore,  for  example,  there  is  an  average  tempe- 
rature throughout  the  year  of  from  73°  to  88°, 
scarcely  varying  ;  but  of  course,  in  passing  further 
north  or  south  from  the  equator  there  is  a  great 
alternation  of  temperature. 

4336.  (Dr.  Farr.)  What  is  the  rain-fall  in  that 
region  to  which  you  have  been  referring — is  it  con- 
siderable ? — It  is  so  described  in  the  paper  I  have 


handed  in.  The  greatest  fall  of  rain  generlly  takes  e.  M.  Martin, 
place  where  the  clouds  burst  on  the  Western  Ghauts.  Esq. 

The  clouds  also  come  up  the  Bay  of  Bengal  with   

tremendous  force,  and  burst  on   the  Youmadoung    8  June  I861- 
range.  Every  monsoon  is  generally  in  that  direction, 
and  so   the   quantity  of  rains  that  falls  there  is 
enormous. 

4337.  What  is  the  distribution  of  rain  throughout 
the  year  at  those  points  ?  —  It  falls  at  particular 
seasons,  but  the  period  of  the  monsoon  varies  ;  for 
instance,  the  period  when  the  monsoon  first  breaks 
in  one  place  is  different  from  that  at  which  it  breaks 
in  another.  It  bursts  first  with  great  violence,  and 
then  it  becomes  mitigated  for  a  time  ;  hence  there 
are  in  India  what  are  called  little  rains,  which  are 
the  precursors  of  the  larger  ones.  The  limit  of 
perpetual  snow  varies  much. 

4338.  Do  you  know  anything  about  the  salubrity 
of  these  ranges  of  hills  with  respect  to  the  health  of 
Europeans  ? — The  health  of  European  troops  in  some 
parts  of  the  Deccan  is  nearly  the  same  as  that  of 
European  troops  in  any  other  country.  At  Poona, 
which  has  an  elevation,  I  believe,  of  only  about 
1,400  or  1,500  feet,  the  troops  appeared  to  be  in  as 
good  health  as  I  had  seen  in  any  part  of  the  world. 

4339.  The  circumstances  are  different  at  these 
points.  In  the  one  case  there  are  sea  breezes 
blowing  over  a  high  mountain  range,  and  in  the 
other  there  is  a  range  of  hills  near  the  malarious 
valley  of  the  Ganges  ? — Yes,  but  the  sea  breeze  pene- 
trates to  a  very  great  extent,  even  to  that  distance 
from  the  ocean. 

4340.  Then  I  suppose,  as  you  go  up  to  Delhi, 
higher  up  the  Ganges,  the  circumstances  are  different, 
as  the  land  gradually  rises  ? — Yes,  there  is  a  healthy 
region  in  Bundelcund.  Generally  speaking,  the 
finest  portion  of  the  population  of  India  are  those 
who  occupy  Malwah,  and  that  comparatively  high 
table  land  :  the  Rajpoots,  a  people  who  from  a  very 
early  period  have  been  the  most  powerful  race  in 
India,  probably  came  into  India  among  the  early 
emigrants  from  Scythia,  and  have  maintained  their 
puissance  and  their  vigour,  except  where  the  use  of 
opium  has  diminished  it.  The  deeds  of  heroism 
which  those  men  have  performed,  and  their  en- 
durance in  courage  and  constancy,  are  unsurpassed 
in  ..the  annals  of  any  country  on  the  globe.  They 
are  living  in  a  climate,  warm,  it  is  true,  but  in  a 
region  about  2,000  feet  above  the  sea.  There 
is  another  point  to  which  I  will  refer.  I  do  not 
entertain  the  idea  that  the  children  of  European 
soldiers,  or  their  parents,  in  India,  may  not  be  able  to 
preserve  the  stamina  necessary  to  carry  out  the  policy 
of  the  dominant  race.  I  think  it  is  a  mistake  to 
suppose  that  because  children  born  in  the  heat  of 
Bengal  or  in  Bombay,  and  who  have  no  physical 
stamina,  and  do  not  live  unless  they  are  sent  to 
Europe,  that  therefore  children  born  in  a  different 
climate  would  not  thrive ;  because  the  stamina  and 
power  of  the  Rajpoot  race,  from  whatever  period 
they  came  into  India,  has  remained  undiminished. 
They  possess  great  physical  strength,  stately  forms, 
and  in  mental  power  possess  all  the  attributes  of 
highly  civilized  men. 

4341.  You  are  of  opinion  that  they  have  not  at  all 
degenerated  ? — I  think  they  have  not.  They  appear 
to  me  in  their  origin  to  have  come  from  a  colder 
region,  and  they  have  maintained  their  pristine  power 
and  vigour. 

4342.  As  a  general  rule,  the  salubrity  of  the  valley 
of  the  Ganges  increases  as  you  •  gradually  ascend  ? 
—Yes. 

4343.  The  unhealthiest  places  being  the  deltas  of 
the  rivers  ? — Yes  ;  and  any  one  who  has  been  there 
must  have  seen  the  distinguishing  characteristics  of 
two  races.  The  Mahommedan,  who  is  a  superior 
physical  being,  and  is,  generally  speaking,  superior 
intellectually,  yet  from  residing  for  some  time  there 
becomes  weak,  timid,  and  comparatively  abject,  which 
are  the  characteristics  of  the  Bengalee  ;  but  take  the 
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Ii.  M.  Martin,   Mahommedan  or  Hindoo  of  Upper  India,  whose  food 
Esq.         js  nearly  alike,  and  you  have  a  different  class  of  men 
8  JuneTsGl     altogether, — men  possessing  great  power  and  force  of 
'      character,  unlike  the  feeble  race  who  live  in  a  low, 
swampy,  moist  region. 

4344.  (Sir  P.  Cautley.)  But  that  would  rather 
operate,  would  it  not,  against  your  recommendation 
as  to  Ceylon  ? — I  am  speaking  here  of  a  low  swampy 
region  and  of  extensive  delta,  not  of  the  plateaux  of 
Ceylon. 

4345.  I  allude  to  the  superior  strength  and  vigour 
of  the  people  in  the  north  of  India  ;  they  are  very 
different  from  those  in  other  parts  ? — So  are  the 
Kandian  race  in  the  upper  portion  of  Ceylon.  There 
is  a  wild  race  there  which  has  never  been  tamed,  and 
who  have  a  degree  of  ferocity  and  strength  which  is 
very  remarkable  ;  and  even  the  Kandian  race  fought 
us  in  1803  and  subsequently  with  great  determination, 
almost  equal  to  the  New  Zealanders  at  the  present 
time  ;  they  are  a  race  who  seldom  come  down  to  the 
lowlands.  Humboldt  in  his  personal  narrative  speaks 
of  the  difference  of  the  people  of  the  ticrrces  calientes 
from  the  people  who  inhabit  a  higher  region,  the 
latter  differing  in  physical  power  and  vigour  from 
those  in  the  lowlands  ;  and  he  says,  that  although 
a  few  days  labour  in  the  lowlands  would  procure  them 
food  for  a  year,  they  will  not  remain  a  single  night 
in  the  lowlands,  but  go  back  to  their  mountain  region 
to  enjoy  the  salubrity  it. affords. 

4346.  (Dr.  Farr.)  What  is  the  food  of  the  people 
in  Upper  India  ? — The  food  of  the  people  of  Upper 
India  is  principally  wheat  and  legumes  of  different 
kinds  ;  the  food  of  the  people  in  the  lower  region  is 
generally  rice  ;  but  I  cannot  ascribe  the  difference  to 
rice  alone,  for  I  found,  particularly  in  China,  a  race 
of  people  living  almost  entirely  upon  rice,  with  the 
addition  of  a  small  quantity  of  animal  food,  who 
possessed  great  strength.  The  coolies  at  Ningpo  will 
raise  a  weight  that  a  London  porter  could  with  diffi- 
culty lift,  but  their  food  is  rice,  using  some  animal 
food  with  it.  The  Chinese  eat  a  meal  twice  every 
day,  consisting  of  some  animal  food  mixed  with  a 
large  quantity  of  rice. 

4347.  They  do  not  live  exclusively  on  rice  ? — No. 
But  the  better  class  of  Hindoos,  the  Baboos  of  Cal- 
cutta, eat  animal  food  ;  they  consume  kid,  and  eggs, 
and  fish,  and  milk. 

4348.  (Sir  R.  Martin.)  And  always  butter  made 
from  buffalo's  milk  ?— Yes,  ghee  ;  but  they  are  a 
timid,  unwarlike,  and  astute  race.  We  know  that 
they  are  subtle  to  a  degree,  but  without  physical 
power  or  stamina. 

4349.  (Dr.  Farr.)'  Going  up  into  the  upper  regions 
of  India  you  still  meet  with  a  warlike  race,  do  you 
not  ? — Yes  ;  but  certainly  the  finest  race,  as  possess- 
ing all  the  higher  characteristics  which  distinguish 
man,  are  the  Rajpoot  race,  a  people  who  at  a  former 
period  subdued  a  great  portion  of  this  more  central 
region,  and  were  the  chief  antagonists  of  the  Mogul 
and  Mahommedan  power.  The  Mahommedans  were 
able  to  maintain  their  dominion  of  India  for  several 
centuries,  by  means  of  fresh  hordes  who  were  brought 
in  from  the  adjacent  colder  regions.  Their  troops 
were  continually  recruited  by  large  bodies  of  new 
forces  ;  and  it  was  by  these  superior  races  that  they 
maintained  their  dominion. 

4350.  They  fixed  on  Delhi  as  their  capital,  and 
not  on  the  delta  of  the  Ganges  ? — Aurungzebe  occu- 
pied this  region. 

4351.  I  mean  that  the  Mahommedans  did  not  come 
down  and  place  their  forces  on  the  delta  of  the 
Ganges  r — Certainly  not ;  they  maintained  their  seat 
of  power  in  the  upper  region. 

4352.  (Sir  R.  Martin.)  You-  are  probably  aware 
that  Montesquieu  and  other  European  philosophers 
state,  that  the  superior  physical  qualities  of  the  in- 
habitants of  the  higher  regions  are  the  necessary 
result  of  physical  geography ;  and  that  the  political 
and  military  revolutions  in  India  have  resulted  from 
the  physical  geography  of  the  country  ;  that  the  high 


grounds  were  occupied  by  the  conquerors,  and  the 
plains  by  slaves  and  cowards  ? — There  is  scarcely  a 
subject  that  has  caused  me  greater  perplexity 
than  in  endeavouring  to  account  for  that  sub- 
jugating power,  because  if  we  look  to  the  Swiss 
and  to  the  Dutch,  the  one  race  living  in  a  mountain 
region  and  the  other  in  a  region  scooped  out  of  the 
ocean,  we  see  the  qualities  of  mind  very  remarkably 
brought  out  in  both  ;  and  in  the  struggle  between 
the  Germanic  and  the  Belgic  races  the  Dutch  have 
evinced  a  persistent  energy  which  sets  at  nought  a 
theory  of  mere  physical  geography.  There  must, 
therefore,  be  a  veiy  powerful  force  in  what  is  termed 
Race  ;  and  if  the  qualities  of  race  be  preserved  by  the 
nature  of  the  locality  in  which  they  are  situated,  then 
you  have  it  transmitted  from  one  generation  to  another 
with  an  intensity  such  as  I  have  endeavoured  to 
describe  as  being  manifested  in  the  Eajpoot  race. 

4353.  Malte  Brun  has  stated,  that  it  is  necessary 
to  add  another  fact  to  the  observation  of  Montesquieu, 
namely,  that  in  Hindostan  and  throughout  the 
Himalayas  there  is  no  temperate  region  ;  that  it  is  all 
extreme  heat  ? — There  is  no  region,  except  at  consi- 
derable elevation,  that  can  be  called  temperate  ;  where 
the  grape  can  be  grown  for  the  production  of  wine 
you  may  describe  it  as  a  temperate  region,  and  you 
certainly  cannot  ascribe  that  characteristic  to  any  part 
of  India  ;  for  although  the  grape  is  grown  in  the 
northern  districts  it  is  a  fleshy  fruit,  and  unsuitable 
for  the  sustenance  of  man  in  the  shape  of  wine. 

4354.  (Chairman.)  You  do  not  apply  that  obser- 
vation to  Cabul  ? — No,  but  I  do  not  consider  that  a 
temperate  climate. 

4355.  (Dr.  Farr.)  Will  you  point  out  the  Valley 
of  Chenee  on  the  map  ? — Yes  ;  supposing  every  300 
feet  of  altitude  represents  a  degree  of  latitude,  and  a 
country  rising  to  a  certain  altitude,  you  have  a  corre- 
sponding variation  of  climate,  but  that  is  very  dis- 
tinct from  a  temperate  region  at  a  certain  distance 
north  or  south  of  the  equator  which  produces  fruits 
and  products  necessary  for  the  sustenance  of  man. 

4356.  (Sir  P.  Cautley.)  In  Kunawur,  where  grapes 
grow  in  great  abundance,  there  is  no  monsoon  ? — In 
the  loftier  altitudes  of  the  Himalayan  range  you  get 
into  a  region  so  arid  that  leather  actually  crumbles  in 
the  fingers  like  tinder,  and  a  slain  animal  could  be 
reduced  to  dust  in  twenty-four  hours. 

4357.  From  the  evaporation  being  so  rapid  ?— 
Yes. 

4358.  (Dr.  Farr.)  You  have  spoken  of  the  rain 
gauge  limit,  can  you  point  out  the  position  where  you 
think  that  would  be  on  the  Himalayan  range  or  on 
the  Ghauts  ? — I  do  not  know  how  far,  on  the  Hima- 
layas, it  extends,  but  on  the  Ghauts  the  elevation 
is  between  3,000  and  4,000  feet,  and  the  rain 
begins  to  diminish  at  3,000,  except  at  Mahablesh- 
wur,  where  I  think  it  is  at  nearly  4,000  feet  ;  the 
rain-fall  there  is  excessive,  but  on  the  more  southern 
Ghauts,  at  5,000  feet,  you  are  nearly  exempt  from 
rain. 

4359.  At  Poona,  how  is  it? — There,  there  is  an 
uncertain  fall  of  rain. 

4360.  You  do  not  consider,  I  suppose,  that  the 
rain,  in  itself,  washes  men  away,  or  that  it  is  very 
injurious  to  health  ? — I  think  that  the  quantity  of 
rain  that  falls  is  to  be  tested  by  the  degree  of  evapo- 
ration, and  that  it  is  an  imperfect  criterion  of  climate 
to  speak  of  a  certain  number  of  inches  of  rain  if  you 
do  not  take  into  consideration  the  evaporation  which 
takes  place.  I  will  give  an  illustration  of  that. 
The  Isle,  of  Man  lies  in  a  channel  exposed  to  the  breeze 
that  comes  in  from  the  north  between  Scotland  and 
Ireland  ;  the  quantity  of  rain  that  falls  is  very  large, 
but  the  evaporation  is  so  great  there  that  it  has  no 
effect  cn  the  people  or  the  climate  :  the  island  being 
about  eight  miles  broad  a  large  cloud  may  cover  the 
whole  of  that  island,  and  eliminate  the  entire  moisture 
as  it  passes  over  it  ;  and  so  in  other  counties.  The 
cloud  draws  up  the  moisture  from  the  earth,  and  as  it 
were  distils  the  rain. 
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4361.  A  cloud  is  the  mere  condensation  of  the 
moisture  evaporated  from  the  sea  and  earth  ? — By 
whatever  means  it  is  formed  a  cloud  has  its  collection 
of  moisture,  and  the  quantity  of  rain  falling  in  different 
countries  is  to  be  viewed  in  reference  to  the  evapo- 
ration which  takes  place. 

4362.  In  those  higher  regions  there  is  that  evapo- 
ration, that  being  in  proportion  generally  to  the 
atmospheric  pressure  ? — If  there  be  a  free  action  of 
the  wind. 

4363.  But  independently  of  that,  the  evaporation 
would  be  greater  up  there  than  down  in  the  delta, 
would  it  not  ? — Unless  there  be  a  free  circula- 
tion of  air  when  the  atmosphere  is  saturated  with 
moisture  it  does  not  escape.  Where  there  is  a  perfect 
current  of  air  blowing,  then  the  evaporation  is  rapid, 
and  the  quantity  of  rain  falling  is  then  comparatively 
of  less  importance. 

4364.  A  large  quantity  of  rain  is  only  unhealthy 
as  it  sets  organic  matter  in  fermentation,  which  then 
gives  out  the  poison  of  malaria  ;  but  a  great  deal  of 
rain  does  not  imply  that  a  country  is  unhealthy  ? — 
Generally  speaking,  in  Africa  I  found  that  it  was  so. 
I  was  in  Delagoa  Bay,  on  the  east  cost  of  Africa. 
We  went  into  that  bay  with  three  vessels  of  war  in 
1823,  and  we  lost  the  greater  part  of  the  crews  from 
fever.  We  had  not  sufficient  men  left  to  get  up  the 
anchor  of  one  vessel.  We  went  back  the  next  year 
at  the  dry  season,  and  the  men  were  employed  night 
and  day.  I  accompanied  them  up  the  rivers  in  every 
direction,  and  we  did  not  lose  a  single  man  ;  but  we 
were  not  there  when  the  solar  rays  had  acted  upon 
the  intense  moisture,  and  the  malarious  influences 
which  dank  vegetation  gives  rise  to. 

4365.  What  would  be  the  point  at  which  you  think 
it  likely  the  rain  gauge  limit  would  be  fixed,  so  that 
we  might  ascertain  whether,  if  the  troops  were  sta- 
tioned at  different  places  on  those  hills,  they  would 
be  beyond  the  influence  of  the  rain  gauge  limit  or 
within  it — take,  for  instance,  Darjeeling  ? — That  is  a 
region  of  much  moisture. 

4366.  Have  you  any  idea  of  the  point  at  which  the 
rain  gauge  limit  would  be  there  ? — I  have  not.  I 
have  given  in  a  return  showing  the  fall  of  rain  at 
Darjeeling,  which  is  upwards  of  100  inches  in  the 
year. 

4367.  Is  there  any  information  of  that  sort  to  be 
found  in  the  Indian  publications  ? — The  materials 
collected  in  that  return  have  been  obtained  from  all 
the  accessible  documents  that  I  could  find  at  the 
India  House.  The  difficulty  at  Darjeeling  is  in 
getting  a  sufficient  quantity  of  flat  ground  at  a 
proper  range  above  the  sea  to  form  an  encampment 
upon.  Darjeeling  is  near  the  very  focus  of  the  fall  of 
rain  in  the  south-west  monsoon.  It  is  true  you  are 
better  off  certainly  in  the  rainy  season  upon  the  high 
ground  than  upon  the  low  ground  ;  but  it  is  only  to 
a  comparative  extent  better  than  the  lower  region. 

4368.  (Sir  R.  Martin.)  But  very  improved  locali- 
ties, including  table  lands,  are  now  being  found  in 
the  Darjeeling  range,  which  are  said  to  be  of  great 
promise  ? — At  what  height  are  they  ? 

4369.  Between  5,000  and  7,000  feet?— Those  would, 
I  think,  be  beyond  the  rain  limit. 

4370.  (Dr.  Farr.)  So  soon  as  the  monsoon  winds 
have  passed  over  the  high  mountain  ranges  they 
become  dry,  do  they  not,  as  nearly  all  their  moisture 
is  precipitated  ? — The  Coorg  region,  which  is  from 
4,000  to  5,000  feet  high,  possesses  a  climate  above  the 
rain  gauge,  and  possesses  a  bold,  healthy  mountain 
race,  a  people  with  energy  and  force  of  character. 

4371.  (Sir  P.  Cuutlcy.)  There  is  great  difference 
in  the  rainfall  between  that  place  and  at  Delhi.  The 
rainfall  at  Delhi  is,  I  suppose  25  inches,  or  say  30, 
whereas  the  rainfall  there  is  about  120  inches  ? — I 
think  that  at  Delhi  it  must  be  between  50  and  60. 

4372.  (Dr.  Farr.)  At  Delhi  the  temperature  is  not 
low,  and  therefore  the  vapour  in  the  atmosphere  is  not 
precipitated  ? — No,  and  as  I  stated  at  the  beginning, 
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the  aspect  has  a  great  deal  to  do  with  the  climate —  R-  M.Jtfartin, 
the  exposure  ;  for  instance,  on  the  Himalayas  on  one 
side  cultivation  ceases  at  11,000  feet,  and  on  the  other 
side  at  14,000  feet. 

4373.  What  is  the  elevation  of  Cashmere  ?— I 
think  it  is  between  5,000  and  6,000  feet  above  the 
sea  in  the  centre  of  the  valley. 

4374.  The  winds  will  have  passed  over  the  Hima- 
layan range  before  they  reach  Cashmere,  and  con- 
sequently in  Cashmere  the  atmosphere  will  be  com- 
paratively dry  ? — I  doubt  that  from  its  being  so 
sheltered  round  by  a  great  wall  of  mountains. 
Although  Cashmere  was  the  favourite  residence  of 
the  moguls, — their  summer  residence, — I  think  it  was 
not  a  salubrious  one. 

4375.  What  is  the  climate  of  Cashmere  as  far  as 
you  have  learned  ? — It  is  characterised  by  moisture 
and  heat. 

4376.  In  the  winter  what  is  the  temperature  ? — 
It  is  cold. 

4377.  But  on  the  whole  Cashmere  is  a  healthy 
country,  is  it  not,  and  the  race  fine  and  vigorous  ? — 
No,  I  do  not  think  it  is  so. 

4378.  The  people  on  some  of  these  high  mountain 
ranges  are  very  unhealthy  and  feeble,  are  they  not  ? — 
On  a  portion  of  the  Himalayas  the  people  are  feeble, 
partly  from  the  extreme  tenuity  of  the  air,  and  pro- 
bably from  being  very  imperfectly  fed  ;  but  the  people 
at  Coorg,  for  instance,  are  a  fine  race,  handsome,  brave, 
and  enduring  ;  and  so  is  that  peculiar  race  which  is 
found  on  the  Neilgherries,  the  Todawars,  who  are 
probably  more  like  New  Zealanders,  or  the  people  in 
the  interior  of  Madagascar.  The  people  who  inhabit 
the  table-land  of  Madagascar  are  a  light-coloured 
race,  with  long  silky  hair  ;  they  are  very  handsome, 
have  a  martial  step,  and  the  look  of  an  ancient 
Roman. 

4379.  In  the  Deccan  generally  the  people  are 
more  vigorous  than  in  the  valley  of  the  Ganges  ? — 
Yes. 

4380.  Can  you  point  out  on  the  map  what  is  called 
the  Terrai  ? — It  lies  along  the  Lower  Himalayas, 
where  there  would  be  great  moisture  ;  it  is  covered 
with  forests  and  dank  vegetation,  yielding  at  all 
times  a  pestiferous  gas. 

4381.  (Sir  It.  Martin.)  It  is  covered  with  long 
grass,  is  it  not  ? — Yes,  and  underwood. 

4382.  (Dr.  Farr.)  What  is  the  breadth  of  the 
Terrai  ? — It  varies  from  20  to  30  or  40  miles,  accord- 
ing to  the  retreating  spurs  of  the  Himalayas. 

4383.  Does  the  Terrai  run  all  down  the  range  ? — 
Yes,  it  extends  more  or  less  all  along. 

4384.  And  at  the  foot  of  all  the  great  hills  in  India 
something  like  the  Terrai  always  is  to  be  found  ? — Yes. 
Along  the  Malabar  coast  there  is  an  unhealthy  region, 
owing  to  the  vast  quantity  of  water  that  pours  down 
from  the  ghauts  over  the  dank  vegetation  which  is  to 
be  found  in  deep  valleys,  where  the  rays  of  the  sun 
very  seldom  penetrate. 

4385.  Those  points  are  all  unhealthy,  are  they  not? 
— Yes,  to  a  certain  extent ;  but  there  is  a  circum- 
stance that  occurs  to  me,  which  complicates  the  ques- 
tion of  salubrity  and  insalubrity.  There  is  a  small 
island  on  the  coast  of  Africa  called  Zanzibar,  and  it 
appeared  to  me,  when  I  visited  it,  more  like  a  terres- 
trial Eden  than  anything  I  had  ever  seen.  It  is  as 
flat  as  this  room,  and  well  cultivated  by  the  Arabs 
from  Muscat,  by  means  of  a  large  immigration  of 
slaves.  It  was  covered,  when  I  was  there,  with  sugar 
cane,  rice,  mango-topes,  and  spices  of  various  kinds. 
Many  of  the  seamen  of  the  squadron  to  which  I  was 
attached,  attracted  by  the  beauty  of  the  place  deserted. 
We  could  never  send  a  watering  party  on  shore 
without  their  doing  so  ;  and  we  offered  a  reward  of 
10  dollars  for  each  man  who  was  recovered  ;  but  if 
a  seaman  slept  one  night  upon  that  island  he  generally 
died  within  a  week. 

4386.  What  kind  of  water  did  they  procure  in  the 
island  ? — The  water  which  the  inhabitants  drank. 
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all  died  within  a  week.  But  in  that  island  there  was 
no  apparent  cause  for  disease  ;  it  was  well  cultivated, 
and  yet  it  was  so  fatal. 

43S8.  {Sir  JR.  Martin.)  Was  rice  cultivated 
largely  ? — I  cannot  say  very  extensively  ;  sugar  cane 
was.  I  believe  it  is  now  more  healthy,  and  that  we 
are  able  to  maintain  a  consul  there,  and  there  are 
some  French  there  ;  but  it  was  fatal,  as  I  have 
described,  to  Europeans,  so  that  the  subject  of  salu- 
brity is  one  of  considerable  difficulty. 

4389.  (Sir  P.  Cautley.)  It  does  not  follow,  does 
it,  that  rice  cultivation  is  injurious  to  health  ? — I  did 
not  perceive  it  so  in  China.  I  went  up  several  of  the 
rivers  there,  and  I  did  not  find  that  it  was  so. 

4390.  In  Tanjore,  and  in  other  places,  where  irri- 
gation is  going  on,  there  ajjpears  to  be  no  great 
unhealthiness  arising  from  rice  cultivation  ? — No. 
In  rice  cultivation  there  is  a  continual  product  of 
vegetable  life  carried  on,  and  there  is  no  decomposing 
or  decaying  vegetable  matter.  The  crop  is  reaped, 
and  the  ground  is  cultivated  again  almost  imme- 
diately. 

4391.  In  Upper  India  and  in  Italy  it  is  well  known 
that  malaria  does  arise  from  rice  cultivation  ? — In 
examining  the  early  history  of  Italy,  there  is  great 
difficulty  in  explaining  why  a  large  portion  of  the 
country  became  depopulated,  whether  it  was  from  the 
absence  of  people,  or  the  want  of  cultivation  ;  but 
the  diminution  of  population  and  the  unhealthiness 
of  parts  of  Italy  do  not  appear  to  be  owing  either  to 
rice  cultivation  or  to  anything  that  I  can  trace.  I 
did  examine  into  that  question,  as  to  the  ancient 
population  of  Italy,  but  was  not  able  to  arrive  at  any 
satisfactory  conclusion. 

4392.  As  a  general  fact  in  the  northern  part  of 
India,  and  in  Italy,  the  rice  is  considered  an  injurious 
cultivation,  whereas  in  Tanjore  and  the  Madras 
districts,  and  in  parts  of  China,  it  is  not  found  to 
cause  unhealthiness  ? — At  the  time  when  I  was  in 
China  I  went  among  the  rice  grounds,  but  did  not 
hear  they  were  peculiarly  insalubrious. 

4393.  Therefore  it  would  appear  that  the  unhealthi- 
ness must  arise  from  some  other  cause  ?  —  There 
is  a  cultivation  of  dry  rice  as  well  as  wet  rice,  and  I 
imagine  that  the  rice  of  Italy  has  been  dry  rice.  In 
China,  in  some  districts,  it  is  reaped  in  the  water  in 
boats. 

4394.  (Dr.  Farr.)  Do  you  know  anything  of  the 
region  of  the  Irrawaddy  ? — I  have  not  been  there. 

4395.  What  was  the  information  upon  which  you 
constructed  this  map  ? — From  various  sources.  Sir 
Arthur  Cotton  examined  it,  and  he  told  me  that  I  had 
well  delineated  the  country.  He  said  that  I  had  quite 
caught  the  features  of  that  region. 

4396.  But  had  you  any  authority  for  it  ? — I  had 
maps  of  different  kinds,  but  I  do  not  venture  to  say 
that  this  is  an  accurate  delineation  ;  it  can  only  be 
considered  as  an  approximation  to  it.  I  had  the  maps 
of  the  trigonometrical  survey,  and  also  many  revenue 
surveys  ;  I  have  not  made  merely  imaginary  parallel 
lines  of  ranges,  but  I  have  had  various  maps  before 
me  that  I  collected  at  the  India  House  of  different 
regions,  some  of  them  in  manuscript.  Mr.  Walker, 
Geographer  to  the  East  India  Company,  furnished  me 
with  several  materials,  and  perhaps  I  may  state  to  the 
Commission  that  after  this  was  completed  (I  had  pre- 
viously made  a  lesser  one),  I  wished  a  Committee  to  sit 
upon  it ;  and  I  proposed  Mr.  Walker  and  Mr.  Edward 
Thornton  to  examine  into  it,  that  I  might  endeavour 
to  correct  the  defects.    Mr.  Thornton,  who  certainly 


has  paid  great  attention  to  the  topography  of  India, 
and  Mr.  Walker,  who  has  been  for  many  years  hydro- 
grapher,  could  not  lind  out  anything  but  this,  that 
they  considered  the  approximation  of  the  Sooliman 
range  to  the  Indus  was  too  near  ^  but  then  I  had  great 
difficulty  in  endeavouring  to  delineate  the  altitude  of 
this  range  with  reference  to  the  country  and  the  valley 
of  the  Indus.  There  appears  to  be  a  very  valuable 
position  near  the  Takti  Sooliman  for  a  military 
station,  well  worthy  of  being  investigated. 

4397.  ( Chairman.)  But  the  Takti  Sooliman  is 
beyond  the  British  boundary? — I  did  not  consider 
that. 

4398.  (Dr.  Farr.)  Can  you  point  out  the  position 
of  Cabool  on  your  map  ? —  It  lies  in  that  valley, 
opposite  the  Hindoo  Coosh. 

4397.  (Dr.  Sutherland.)  Are  evening  fogs  common 
in  India  ? — They  are,  in  all  the  low,  damp  countries. 

4400.  Are  there  certain  regions  of  India  that  are 
free  from  evening  fogs,  and  others  where  they  always 
prevail  ? — I  found  no  evening  fogs  at  Poona,  the  soil 
there  being  very  dry,  and  the  region  elevated  ;  but  in 
Bengal,  in  the  whole  of  Lower  Bengal,  the  fog  at 
night,  the  moisture  precipitated  is  considerable,  and 
the  Hindoo,  in  going  out  at  evening,  throws  the  end 
of  his  muslin  robe  across  his  mouth,  and  breathes 
warm  air  through  the  muslin  to  avoid  the  injurious 
effects  of  that  fog. 

4401.  To  what  height  from  the  ground  does  it 
extend  ? — I  had  a  pinnace  on  the  Ganges  cruising 
about  for  the  purpose  of  investigating  the  country 
before  writing  my  history,  and  I  always  found  near 
the  river  a  very  dense  fog  at  night ;  so  much  so,  that 
I  closed  my  pinnace  to  avoid  breathing  the  noxious 
air  ;  but  I  found  little,  if  any,  on  the  western  side  of 
India.  The  monsoon  blows  with  greater  intensity 
there  than  it  does  in  a  comparatively  inland  position. 

4402.  Have  these  fogs  in  your  opinion  any  effect 
upon  health  ? — They  certainly  affect  the  natives  of 
India  ;  and  a  peculiar  disease  called  beri-beri, 
is  very  much  caused  by  damp  ;  I  examined 
anatomically  several  persons  who  had  died  of  the 
disease,  and  I  found  an  enlargement  of  the  spleen,  it 
being  gorged  with  blood  ;  the  native  soldiers  were 
particularly  subject  to  it,  when  placed  in  damp  posi- 
tions, or  in  foggy  regions.  I  found  it  the  case  in 
the  low  grounds  of  the  coast  of  Ceylon. 

4403.  You  would  therefore,  I  presume,  consider  it 
necessary  to  avoid  the  localities  where  these  fogs 
prevail,  or  at  all  events  that  the  troops  should  sleep 
above  the  level  of  the  fogs  ? — Quite  so  ;  all  the 
lower  stories,  barracks,  or  hospitals  that  I  have  ex- 
amined in  tropical  parts  of  the  world  were  unhealthy. 
A  pestiferous  gas  arises  from  the  earth  in  the  tropics 
where  there  is  vegetation  and  moisture  which  is 
inimical  to  health  and  life  ;  this  gas  does  not  rise  to 
any  great  extent,  but  slowly  comingles  with  the 
surrounding  atmosphere. 

4404.  Have  you  ever  observed  the  lower  story  in 
a  fog  while  the  upper  story  was  more  or  less  out  of 
it  ? — Yes,  and  it  is  observable  that  the  Hindoos  en- 
deavour, as  much  as  possible,  to  sleep  in  an  upper 
story,  or  if  they  do  sleep  in  the  lower  story  they 
wrap  something  entirely  round  the  head,  to  prevent 
their  breathing  anything  but  the  warm  air  ;  that 
having  a  peculiar  power  of  neutralizing  the  poison  in 
a  miasmatic  atmosphere. 

4405.  (Sir  It.  Martin.)  The  occupation  of  the 
lower  floors  in  barracks  and  hospitals  is  most  ob- 
jectionable upon  the  plains,  and  in  alluvial  countries, 
but  not  at  all  so  on  the  mountain  ranges  ? — Not  at 
all  ;  I  slept  at  Badulla  and  other  places  on  the  ground 
floor,  and  was  perfectly  healthy. 

4406.  (Chairman.)  Is  there  anything  else  that  it 
occurs  to  you  to  state  ? — No. 


The  witness  withdrew. 
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4407.  {Chairman.)  I  believe  you  have  resided 
about  20  years  in  India  ? — Yes. 

4408.  Have  you  not  published  a  report  upon  the 
hill  stations  and  climates  of  India  ? — I  have  written 
some  papers  on  the  subject  of  hill  climates.  I  resided 
for  nearly  five  years  at  various  hill  stations,  viz., 
during  three  seasons  in  the  Himalayas,  one  season  in  the 
Neilgherries,  and  one  at  Newera  Ellia,  the  sanitarium 
of  Ceylon. 

4409.  And  those  reports  have  been  published  ?— 
Yes. 

4410.  By  the  Indian  Government  ? — No,  I  supplied 
to  the  Indian  Government  extra  copies  which  were 
sent  home,  but  the  reports  were  published  in  this 
journal,  "  The  Indian  Annals  of  Medical  Science," 
which  I  have  here  ;  it  Avas  established  about  eight 
years  ago,  and  was  supported  very  liberally  by  the 
Government,  who  took  a  certain  number  of  copies. 
One  of  my  reports  related  chiefly  to  the  prevailing 
diseases  in  the  Simla  group  of  hills  ;  the  other 
was  connected  with  the  topography  and  health  history 
of  Murree  ;  but  I  printed  various  other  reports  which 
were  received  from  other  medical  officers — some 
official,  others  which  had  been  sent  to  me  privately, 
and  in  the  last  number  of  the  journal  there  is  a  very 
interesting  account  of  Darjeeling  by  a  medical  officer 
who  had  been  in  charge  of  the  station  for  three  years. 

4411.  {Sir  R.  Martin.)  And  which  you  desire  to 
put  in  evidence  ? — Yes  ;  it  is  very  brief,  and  I  think 
it  will  be  interesting  to  the  Commissioners  to  see  it  ; 
it  is  an  exceedingly  satisfactory  account,  and  I  know 
it  to  be  perfectly  trustworthy. 

4412.  {Chairman.)  You  say  that  you  have  some 
acquaintance  with  the  Neilgherries,  you  resided  at 
Ootacamund,  I  presume  ? — Chiefly  at  Kotergherry 
and  at  Cunoor. 

4413.  Did  you  see  anything  in  the  climate  or  in  the 
circumstances  of  the  country  in  the  Neilgherry  hills 
which  induced  you  to  think  that  it  would  be  inexpe- 
dient to  quarter  there  a  large  body  of  European 
troops  ? — Nothing. 

4414.  It  is  accessible  on  all  sides  by  railways,  is  it 
not  ?  — Yes,  it  is  very  accessible,  and  it,  has  the 
advantage  of  being  very  near  the  sea  ;  it  is  an  inter- 
tropical hill  station,  and  is,  I  think,  more  salubrious 
than  some  of  the  Himalayan  sanitaria. 

4415.  There  is  ample  room  for  a  station  ? — There  is 
ample  table  land  there  ;  the  residents  can  drive  about 
in  carriages,  which  they  cannot  do  at  most  other 
hill  stations,  and  the  cost  of  provisions,  which  is  in 
general  high  at  the  Himalayan  stations,  would  not  be 
so  considerable  there  :  the  railway  will  have  the  effect 
of  equalizing  prices  everywhere  in  India. 

4416.  But  there  is  a  good  deal  of  cultivation  on  the 
hills  themselves,  is  there  not  ? — Yes  ;  on  the  Neil- 
gherries there  is  a  great  deal  of  cultivation,  and  a 
great  deal  of  pasture  land. 

4417.  So  that  a  considerable  part  of  the  supply  of 
provisions  for  the  troops  would  not  require  to  be 
brought  from  the  plains  ? — No  ;  I  should  think  that 
a  good  deal  might  be  got  there,  but  the  indigenous 
native  population  is  very  sparse,  and,  therefore,  the 
market  is  not  a  large  one  :  almost  everything  comes 
from  the  plains  ;  the  cultivation  is  probably  not  much 
in  excess  of  what  the  local  demands  of  the  native 
population  generally  are. 

4418.  If  a  large  station  were  established  there  the 
native  population  would  probably  not  long  remain  so 
scanty  as  it  is  ? — The  emigrant  native  population 
would  no  doubt  increase,  but  the  indigenous  native 
population  are  absolutely  dying  out  ;  and  the  hill 
climate  is  not  popular  with  the  native  servants  ;  they 
feel  the  cold,  and  suffer  from  it  in  consequence  of  their 
apathy  and  disregard  of  warm  clothing. 

4419.  How  is  that  climate  with  regard  to  rain  ? — 
There  is  for  invalids  a  great  advantage  in  the  Neil- 
gherries in  this  respect,  that  you  can  move  from  one 
side  to  the  other,  and  thus  escape  the  rains  altogether. 

4420.  {Dr.  Gibson.)  Why  is  the  original  popula- 
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referred  ? — I  think  it  is  probably  from  their  social  

institutions  and  habits.  They  breed  in  and  in,  and 
five  or  six  brothers  will  have  but  one  wife  among 
them.  They  are  a  very  peculiar  race,  and  very  Jewish 
in  countenance. 

4421.  It  is  not  from  disease  that  they  are  becoming 
extinct  ? — No  ;  they  are  a  very  fair,  and  handsome 
race,  but  they  are  very  indolent  and  prejudiced,  and 
will  undertake  no  labour  in  the  fields  ;  they  sell  the 
produce  of  their  cattle  for  grain  to  the  emigrant  native 
races  who  cultivate  the  land  there. 

4422.  {Sir  R.  Martin.)  Peculiarity  of  race  and 
distinction  of  caste  tend  to  diminish  the  population  ? 
— Yes. 

4423.  {Dr.  Farr.)  Were  there  many  Europeans  in 
the  Neilgherries  when  you  were  there  ? — There  was 
besides  ladies  and  children  a  very  large  number  of 
officers  there  on  sick  leave,  so  large  that  there  were 
two  medical  officers  in  charge  of  them. 

4424.  Were  they  invalids  ? — Some  officers  came 
upon  private  leave,  but  the  majority  of  them  Avere 
there  on  sick  leave. 

4425.  The  climate  there  has  a  very  salutary  effect 
upon  invalids,  has  it  not  ? — Yes  ;  more  so,  I  think, 
than  in  any  other  hill  station  I  have  been  at. 

4426.  What  class  of  cases  is  most  benefited  there  ? — 
Chiefly  persons  suffering  from  debility  and  dyspepsia, 
and  the  sequela?  of  fevers,  in  fact  almost  all  cases  except 
organic  affections  of  the  heart  and  brain  ;  the  altitude 
of  the  place  seems  to  affect  these  injuriously.  The 
altitude  of  Ootacamund  is  nearly  8,000  feet ;  Koter- 
gherry is  7,000,  and  Cunoor  only  6,000. 

4427.  Did  you  observe  that  ill  effects  from  the 
altitude  were  produced  on  the  health  of  some  persons 
subject  to  head  affections  ? — I  had  no  such  cases 
under  my  own  care  :  medical  officers  generally  avoid 
sending  up  such  cases  to  the  hills. 

4428.  Are  such  cases  produced  by  solar  effects  or 
from  congestion  ? — I  think  from  the  rarefied  air. 

4429.  {Sir  R.  Martin.)  Diminished  atmospheric 
pressure  ? — Yes,  and  the  mountain  air  is  very  stimu- 
lating. 

4430.  {Dr.  Farr.)  Is  there  any  class  of  diseases 
generated  in  those  regions  ? — None  that  I  am  aware 
of. 

4431.  Not  diarrhoea  ? — No  ;  1  looked  over  the 
annual  reports  for  10  years  back,  and  could  find  no 
note  of  that  diarrhoea  which  prevails  in  some  of  the 
Himalayan  ranges. 

4432.  Had  they  any  cholera  at  that  height  ? — I 
believe  they  had  scarcely  any;  occasionally  there  were 
sporadic  cases,  which  had  occurred  among  natives 
coming  up  from  the  plains  ;  there  were  two  such  cases 
at  Kotergberry  Avhen  I  was  there.  I  believe  there 
has  been  one  epidemic  of  cholera  at  Cunoor  Avhich  is 
the  lowest  station  of  the  Neilgherry  group. 

4433.  Hoav  do  they  obtain  the  Avater  that  they  use? 
— They  have  abundant  sptrings  and  rivulets. 

4434.  They  do  not  jirocure  it  from  stagnant  wells  ? 
—No. 

4435.  Is  the  water  not  likely  to  be  rendered  impure 
in  any  way  by  a  mixture  of  offensive  matter  ? — No  ; 
they  have  a  large  lake  at  Ootacamund,  Avhich  is 
formed  by  the  drainage  from  the  high  mountains 
around.  I  have  heard  no  complaints  of  the  water 
there. 

4436.  Do  they  get  fruit  and  vegetables  and  every- 
thing of  that  kind  that  is  necessary  ? — Yes,  the 
vegetables  are  good  and  abundant. 

4437.  Is  scurvy  not  likely  to  occur  ? — No,  the 
vegetables  are  as  good  as  can  be  procured  in  England. 

4438.  Do  you  think  that  European  labourers  Avould 
enjoy  their  health  at  those  elevations  ? — I  think  they 
would  ;  it  might  be  Avell  to  cease  labour  at  noon,  or 
from  about  eleven  till  tAvo  o'clock,  when  the  direct 
rays  of  the  sun  are  powerful,  but  they  are  not  more 
powerful  than  they  often  are  in  the  streets  of  London 
pn  a  summer  day. 
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A.  Grant,  Esq.      4439.  Do  you  think  that  English  labourers  could 

  be  employed  in  any  other  culture  at  those  eleva- 

8   unelSGl.    tjong  ? — j  think  they  might  be  employed  without 
injury  to  health  in  various  field  operations. 

4440.  Going  there  with  their  wives,  do  you  think 
that  they  might  have  families  who  would  survive  to 
occupy  that  part  of  the  country  ? — I  think  certainly 
they  might. 

4441.  And  to  cultivate  the  land  ? — Certainly. 
Whether  the  race  can  be  perpetuated  in  the  hills 
without  degenerating  is  a  moot  point ;  but  assuredly 
children  can  be  reared  there  in  as  perfect  health  as 
they  Avould  be  in  England,  but  being  without  the 
associations  of  home  they  would  neither  be  English- 
men nor  Scotchmen,  nor  Irishmen,  but  they  would  be 
physically  as  strong  and  healthy. 

4442.  (Sir  P.  Cautley.)  You  are  probably  aware 
that  English  dogs  taken  into  that  country  always 
degenerate,  even  in  the  Himalayas  ? — I  was  not  aware 
of  that,  nor  do  I  know  whether,  if  the  breed  is  kept 
pure,  they  degenerate  in  the  hills. 

4443.  It  certainly  is  a  remarkable  fact,  that  in  all 
parts  of  India  the  dog  degenerates  from  the  original 
stock  ? — In  the  plains  I  know  that  he  becomes  long 
backed  and  long  nosed. 

4444.  And  it  is  the  same  in  the  Himalayas  ? — I 
have  seen  only  one  pack  of  hounds  in  the  hills  ;  it 
was  in  high  health  and  condition,  and  kept  for  hunting 
elk  at  Newera  Ellia  in  Ceylon. 

4445.  (Sir  R.  Martin.)  Are  you  acquainted  with 
the  results  of  the  extensive  employment  of  the  74th 
regiment  out  of  doors  in  the  Neilgherry  mountains  ? 
— No  ;  I  am  not. 

4446.  They  were  found  to  be  in  an  extraordinary 
state  of  health,  men,  women,  and  children  ? — At 
Newera  Ellia,  in  Ceylon,  there  were  three  very  enter- 
prising gentlemen,  the  Messrs.  Baker,  who  came  out 
with  a  view  to  colonize  there  ;  they  took  a  quantity 
of  machinery  out  with  them,  and  also  English 
labourers  ;  they  established  a  brewery,  and  erected 
saw  mills,  and  spent  a  very  large  sum  of  money  in 
making  clearances  ;  but  the  soil  turned  out  so  very 
unfertile  that  the  speculation  was  a  losing  one  :  there 
was,  however,  no  difficulty  in  respect  of  the  ability  of 
their  English  labourers  to  work  in  the  open  air. 

4447.  (Chairman?)  But  that  was  at  an  elevation 
of  6,000  or  7,000  feet  above  the  sea,  was  it  not  ? — 
Yes.  Their  greatest  success  was  iu  their  brewery, 
but  as  both  the  malt  and  the  hops  were  imported  from 
England,  the  profit  was  very  inconsiderable. 

4448.  (Dr.  Farr.)  The  higher  regions  of  Ceylon 
are  healthy,  are  they  not  ? — Very  healthy.  During 
the  time  I  was  there,  from  April  until  the  end  of 
September,  the  rain-fall  was  excessive  ;  but  notwith- 
standing the  great  cold  and  damp,  there  was  no 
diarrhasa  among  the  troops  in  the  depot,  on  the  con- 
trary, the  complaint  among  the  men  was  habitual  and 
excessive  constipation,  often  causing  haemorrhoids  to 
a  very  painful  extent.  I  mention  this  fact  pro- 
minently, because  the  hill  stations  generally,  from 
their  dampness  and  coldness,  have  had  a  bad  notoriety 
for  bowel  complaints  :  here  however  there  was  a 
remarkable  illustration  of  the  absence  of  diarrhcea  or 
dysentery  under  conditions  of  gi'eat  elevation  and 
dampness. 

4449.  Would  you  fix  upon  Ceylon  as  a  sort  of 
sanitarium  for  India  ? — Certainly  not.  I  do  not  like 
Newera  Ellia  as  a  station  for  troops;  taking  it  altogether 
it  is  far  inferior  to  the  Neilgherries,  and  provisions 
are.  very  expensive. 

4450.  (Sir  R.  Martin?)  The  climate  is  cold  and 
moist  ? — Yes. 

4451.  (Dr.  Farr.)  Did  the  European  population 
employed  in  culture  enjoy  tolerably  good  health ;  I 
mean  in  Ceylon  generally  ? — In  the  hills  they  did  ; 
there  are  some  settled  there  who  cultivate  the  ground 
chiefly  growing  potatoes,  and  dealing  in  dairy  pro- 
duce. 

4452.  Is  not  that  the  case  in  the  plains  ? — They 
could  not  do  anything  in  that  way  in  the  plains. 

4453.  (Sir  P.  Cautley.)  I  believe  Poiut-de-Galle 


is  one  of  the  most  healthy  places  in  the  world 
for  troops,  is  it  not  ? — Yes,  it  is  ;  I  was  a  month  at 
Point-de-Galle  ;  and  had  charge  of  the  garrison  there 
for  a  medical  officer  who  was  absent  on  leave  for  a 
short  time  :  it  was  very  remarkable  that  although 
there  was  constant  communication  by  ships  with 
Madras  and  Calcutta,  where  cholera  is  endemic,  there 
should  not  have  been  known  to  be  a  case  of  cholera 
at  Galle  up  to  1852.  I  believe  that  since  then  there 
have  been  some  cases,  but  the  place  has  certainly 
been  very  exempt  from  cholera. 

4454.  ( Chairman.)  Passing  northward  from  the 
Neilgherry  hills,  is  there  any  hill  station  in  the 
neighbourhood  of  Bombay,  with  which  you  are  ac- 
quainted ? — No.  I  have  not  visited  any  of  the  hill 
stations  in  Bombay.  I  may  mention  that  the  prin- 
cipal object  of  my  appearance  here  to-day  was  simply 
to  say  that  I  had  paid  some  attention  to  the  means  of 
decreasing  the  mortality  among  European  troops  in 
India  ;  and  I  might  just  briefly  state  the  direction 
in  which  I  have  thought  a  great  economy  of  human 
life  might  be  best  effected.  During  my  20  years' 
service  in  India,  I  have  seen  the  great  anxiety  of  the 
Government  to  do  all  that  could  be  done  in  the  way 
of  effecting  economy  of  European  life,  and  certainly 
within  the  last  20  years  there  has  been  a  marked 
decrease  in  the  mortality,  for  although  that  period  has 
been  one  of  almost  constant  warfare  with  exposure  to 
all  the  risks  of  new  stations  and  temporary  barracks 
yet  from  the  calculations  that  were  made  up  to  the 
end  of  1854  the  decrease  in  the  mortality  of  European 
troops  in  12  years  is  calculated  to  be  20  in  1,000. 

4455.  (Dr.  Farr.)  The  decrease  was  20  in  1,000  ? 
—Yes,  over  what  it  had  been  shown  to  be  by  an 
examination  of  previous  returns. 

4456.  In  Bengal  ? — Yes.  Now  it  has  always 
appeared  to  me  that  much  of  this  decrease  has  arisen 
from  one  very  admirable  arrangement  that  was  made 
by  the  Government,  viz.,  that  the  European  troops 
should  always  arrive  in  India,  or  in  Calcutta  at  all 
events,  in  the  beginning  of  the  cold  weather,  and  not 
as  before,  in  the  hot  season,  when  as  soon  as  they 
arrived  I  saw  them  sent  up  the  Ganges  in  country 
boats,  in  which  they  were  exposed  to  fearful  mortality 
and  risks.  Next  to  this  measure  was  their  mode  of 
transit  by  steamer  up  the  Ganges,  whereby  the 
dangers  of  the  journey  have  been  immensely  dimi- 
nished. After  these  I  would  cite  the  improvements  in 
barracks,  and  certain  sanitary  arrangements  connected 
therewith,  of  which  the  Commissioners  are  no  doubt 
well  aware.  Also  in  the  diet  of  the  soldier  I  think 
there  has  been  a  great  improvement,  especially  in  giving 
it  more  variety,  and  in  adding  one  pound  of  vege- 
tables, which  has  contributed  much  to  the  preservation 
of  health  ;  for  example,  scurvy  is  much  less  common 
now  than  it  used  to  be  in  the  European  army. 

4457.  When  was  the  addition  of  vegetables 
ordered  ? — I  cannot  give  the  date,  but  I  will  supply 
it.  I  may  now  state  that  the  direction  in  which  I 
think  further  effort  should  be  made  to  decrease  the 
mortality  would  be  to  diminish  the  number  of  Euro- 
pean troops  as  much  as  possible  at  the  recognized  un- 
healthy stations,  now  occupied  in  Bengal,  and  the 
upper  provinces.  In  the  valley  and  delta  of  the 
Ganges  climatic  influences  are  so  inimical  to  Euro- 
pean life  that  I  do  not  think  that  the  most  advanced 
sanitation  as  regards  barracks,  drainage,  food,  and 
water  supply,  will  largely  affect  the  high  rate  of 
mortality  which  seems  to  be  the  penalty  we  must 
pay  for  our  foreign  occupation.  To  hold  the  sultry 
and  malarious  plains  of  Bengal  with  European 
troops,  and  with  a  death  rate  that  will  approach 
the  English  standard  appears  to  me  to  be  hopeless. 
If,  therefore,  it  be  politically  necessary  to  have  large 
bodies  of  troops  in  the  plains,  I  recommend  that  they 
should  be  massed  at  those  stations  which  are  recog- 
nized to  be  healthy,  such  as  Sealkote,  Jullundur, 
Meerut,  Rawul  Pindi,  Hazareebaugh,  Bangalore, 
Poona,  Moulmein,  and  a  few  others.  But  upon 
every  regiment  coming  out  to  India  I  think  it  should 
have  a  regimental  convalescent  depot  upon  the  hills. 
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This  would  be  its  mountain  home — its  one  fixed  abode 
amid  all  changes  of  stations  and  chances  of  war,  to 
which  the  sick  and  ailing,  the  feeble  women  and  the 
more  feeble  children  would  from  time  to  time  be  sent 
off  when  communication  has  been  opened  up  by  rail- 
ways. In  every  regiment  in  the  plains  there  are 
apart  from  the  sick,  perhaps  200  or  300  men  in  ill 
health  and  weakly,  to  whom  such  a  change  would  do 
much  good.  They  are  not  absolutely  ill,  but  they  are 
out  of  health,  pale,  anoemic,  and  often  in  hospital. 
Such  men  being  rarely  equal  to  duty  are  almost 
useless  in  the  regiment.  In  them  disease  is  insidious 
and  most  fatal,  being  little  amenable  to  treatment, 
and  they  are  the  first  to  be  carried  off  when  an 
epidemic  sweeps  over  a  station.  The  bracing  moun- 
tain air  would  soon  set  them  up,  and  many  valuable 
lives  would  thus  be  saved.  Then,  as  respects  the 
officers,  there  are  always  several  in  every  regiment 
in  a  condition  of  depressed  vitality,  although  not  so  ill 
as  to  be  driven  away  on  sick  leave,  which  would  be 
cut  from  their  period  of  service.  These  officers  should 
be  selected  to  do  duty  with  the  regimental  sanitary 
reserve,  and  one  of  the  field  officers  should  always  com- 
mand. Here  should  be  deposited  all  the  heavy  records  of 
the  regiment;  here  should  be  the  principal  regimental 
school,  the  workshops,  and  gardens.  I  am  sure  that 
by  this  means  the  invaliding  and  the  furloughs  to 
Europe  would  be  much  limited,  and  there  would  be 
a  great  saving  of  life  without  any  increase  of  expense 
upon  the  existing  system  of  convalescent  depots  and 
hill  cantonments.  With  such  prospects  in  view  in 
the  event  of  failing  health  that  all  are  liable  to  the 
Indian  command  might  become  popular,  which  I  am 
sorry  to  say  it  is  not  at  present  either  with  officers 
or  men. 

4458.  (Chairman.)  You  propose,  in  short,  that  the 
hill  stations  should  be  used,  not  as  quarters  for 
healthy  troops,  but  as  sanitaria  for  the  unhealthy 
men  of  each  regiment  ? — Yes,  for  the  ailing  and 
weakly  men  of  each  regiment.  The  objections  to 
convalescent  depots  for  the  army  generally  are  well 
known.  The  officers  are  strangers  to  the  men,  and 
discipline  is  with  difficulty  maintained.  This  does 
not  apply  to  hill  cantonments,  to  which  complete 
regiments  are  sent,  but  in  these  corps  many  of  the 
men  are  strong  and  well,  and  do  not  appreciate  the 
change;  they  prefer  large  and  favourite  stations,  such 
as  Meerut  and  TJmballa.  When  regiments  are  ordered 
on  service,  it  would  be  a  great  advantage  to  lie  able 
to  send  to  regimental  hill  depots  all  the  weakly  men, 
with  the  women  and  children,  instead  of  leaving 
them  in  large  barracks  in  the  plains,  where  discipline 
is  scarcely  possible,  and  disease  is  certain,  often  to  a 
lamentable  extent,  as  has  been  lately  the  case  at 
Chinsurah  and  at  Dumdum.  The  recruits  who  suffer 
very  much  from  ill-health  might  also  be  drilled  at  these 
establishments  before  proceeding  to  join  their  regi- 
ments ;  for  it  is  a  very  common  sight  in  India  to 
see  a  batch  of  recruits  drilled  into  their  graves  by  an 
injudicious  commanding  officer  or  over  zealous 
adjutant. 

4459.  (Sir  R.  3Iartin.)  The  drilling  of  young 
soldiers  on  the  plains  is  productive  of  much  disease, 
is  it  not  ? — Yes.  Growing  lads  are  most  susceptible 
of  disease  when  weakened  by  fatigue.  They  ought 
either  to  be  drilled  in  England  or  on  the  hills,  where 
all  the  reserve  depots  of  Indian  regiments  might  be 
stationed. 

4460.  (Sir  P.  Cautley.)  They  complain  greatly  of 
evening  drill  in  India,  do  they  not  ? — Yes.  I  believe 
that  that  arises  a  good  deal  from  the  drill  being 
undergone  after  taking  a  heavy  meal. 

4461.  (  Sir  R.  Martin.*)  With  respect  to  a  regiment 
on  the  plains,  it  appears  that  every  man  on  the 
muster-roll  is  twice  in  hospital,  or  more,  per  annum, 
so  that  in  the  course  of  a  certain  short  time  the  whole 
of  the  men  would  require  to  be  sent  to  the  nearest 
mountain  range  on  account  of  ill-health  ? — Yes,  that 
might  be  the  case  at  unhealthy  stations,  but  it  is  not 
probable,  as  many  of  the  admissions  into  hospital  are 
for  trivial  ailments.    The  statistics  of  the  hill  can- 
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tonments  do  not  afford  a  just  criterion  of  the  sanitary  4-  Grant,  Esq. 
condition  of  the  hills,  as  regiments  have  been  almost 
invariably  sent  there  in  a  most  unhealthy  condition, 
generally  from  Peshawnr,  where  the  men  have  suffered 
from  malarious  disease. 

4462.  And  they  have  been  much  reduced  by 
Peshawur  fevers?  —  Yes;  but  at  Rawul  Pindi, 
Meerut,  and  Jullundur  there  is  a  very  low  death  rate, 
at  Rawul  Pindi  especially. 

4463.  But  that  is  in  an  elevated  position  ? — Yes  ; 
2,000  feet  above  the  sea  level,  but  still  we  view  it  as 
being  on  the  plains  of  the  Punjab,  so  with  Bangalore 
in  the  Madras  Presidency. 

4464.  (Chairman.)  What  stations  would  you  refer 
to  as  being  notoriously  unhealthy  ? — Almost  all  those 
in  Lower  Bengal,  Dum-Dum,  Chinsurah,  Fort  William, 
Berhampore,  Dinapore.  Fort  William  has  now  the 
most  spacious  barracks  in  the  world,  but  the  mor- 
tality there  is  still  about  69  in  1,000.  Cawnpore  is 
notoriously  bad,  Allahabad  is  worse  still  ;  and  I  think 
that  at  such  stations  if  two  companies  of  infantry  and 
a  company  of  artillery  were  quartered  in  a  defensible 
position,  they  might  afford  a  protection  even  more 
effective  than  that  of  a  whole  regiment  in  a  scattered 
cantonment  as  at  present. 

4465.  Your  proposal  amounts  to  denuding  Lower 
Bengal  altogether  of  European  troops  ? — I  would 
have  reserves  in  the  hills  for  a  third  or  a  half  of  the 
whole  force. 

4466.  (Dr.  Farr.)  You  would  use  the  hill  stations 
not  to  preserve  the  health  of  the  men,  but  to  restore 
invalids  to  health  ? — Yes,  to  restore  men  in  failing 
health  ;  I  think  that  the  Government  cannot  well 
afford  to  keep  in  the  hills  men  who  are  fit  for  duty  ; 
I  think  that  the  best  way  of  preserving  the  health 
of  regiments  is  to  send  away  all  men  who  require  a 
change,  while  those  who  are  in  good  health  should 
remain  to  perform  the  duties  in  the  plains. 

4467.  (Sir  R.  Martin.)  But  the  duties  that  are 
performed  by  European  soldiers  in  India  in  times  of 
peace  are  of  a  most  trivial  kind,  are  they  not  ? — No  ; 
at  some  of  the  stations  in  India  the  duty  is  pretty 
heavy  in  times  of  peace  ;  I  have  seen  men  only  two 
nights  in  bed  at  times. 

4468.  (Dr.  Gibson.)  And  in  the  plains  three  or 
four  nights  ? — Yes  ;  if  there  has  been  sickness  in  a 
regiment  of  course  that  throws  the  duty  more  heavily 
upon  the  men  who  remain  Avell. 

4469.  (Sir  P.  Cautley.)  Have  the  Europeans 
themselves  any  objection  to  the  hill  stations  ? — I  have 
never  heard  any  objection  urged,  except  that  they  are 
more  isolated  from  other  companions  than  at  large 
stations  in  the  plains,  and  that  they  cannot  get  little 
things  which  they  want  cheaply,  such  as  bacon  and 
eggs,  fowls,  ducks — small  luxuries  in  their  opinion. 

4470.  Do  they  not  complain  a  good  deal  of  the  con- 
finement in  the  hills  ? — I  am  not  aware  that  they 
have  complained  of  that ;  but  they  complain  of  what 
they  feel  everywhere,  the  weary  idleness  of  their 
lives,  that  there  has  been  so  little  done  in  the  way  of 
giving  them  occupation  ;  I  have  often  thought  that 
the  Indian  Government  might  hold  out  some  en- 
couragement for  the  occupation  of  the  troops,  and 
to  men  who  desire  to  settle  in  the  hills,  by  giving  to 
them  contracts  for  the  supply  of  shoes,  clothing,  and 
harness,  also  for  brewing  beer  or  ale.  The  cost 
might  be  greater  than  under  existing  arrangements, 
but  Government  would  benefit  in  other  ways. 

4471.  You  would  recommend  workshops  to  be 
established,  and  that  tools  should  be  supplied  by  the 
Government? — Yes;  and  that  gardens  should  be 
provided.  I  think  that  a  great  deal  might  be  done 
in  that  way  with  very  little  outlay,  and  it  would  be 
popular  with  the  men. 

4472.  (Dr.  Gibson?)  What  would  you  do  with  the 
men  who  had  actually  suffered  from  illness,  and  had 
contracted  organic  disease  ? — With  regard  to  those 
Avho  had  severe  organic  disease  I  think  that  they  should 
be  sent  by  the  long  sea  route  to  England,  for  by  that 
change  they  have  the  best  prospect  of  recovery.  I  fear 
that  officers  and  men  are   often  sent  away  when 
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A.  Grant,  Esq.  beyond  the  reviving  power  of  any  air.     Even  in 

  chronic  dysentery  it  is  doubtful  whether  removal  of 

8  June  1861.    a  soidier  be  ever  beneficial,  because  the  cure  depends 

 upon  the  healing  of  ulcers,  which  careful  nursing  does 

more  for  than  any  medical  treatment. 

4473.  But  what  would  you  recommend  with  regard 
to  men  suffering  from  only  a  moderate  amount  of 
organic  disease  ? — I  would  send  them  to  the  regi- 
mental sanitary  depots  in  the  hills,  the  mountain 
climate  being  beneficial  whenever  there  is  but  a 
moderate  amount  of  organic  disease.  For  the  sick  of 
the  army  the  only  changes  I  recommend  are  the  hills 
and  the  long  sea  voyage  by  the  Cape. 

4474.  (Dr.  Farr.)  They  very  often  die  from  chronic 
dysentery,  do  they  not? — It  is  by  far  the  most  fatal 
disease  in  India,  in  fact  five-sixths  of  the  mortality 
in  the  army  arises  from  abdominal  affections, — 
diarrhoea,  dysentery,  cholera,  and  hepatitis. 

4475.  To  what  do  you  chiefly  ascribe  dysentery  in 
India? — I  think  there  is  no  doubt  that  it  arises  from 
the  malarious  influence  of  a  tropical  climate. 

4476.  Do  you  mean  the  temperature  ?  — From  a 
high  moist  temperature,  which  aggravates  the  forms 
of  the  disease. 

4477.  Still  that  disease  is  not  prevalent  in  some  of 
the  hottest  parts  of  India,  such  as  Trichinopoly  ?— 
It  is  true  that  you  may  have  great  heat  without  malaria. 

4478.  And  without  dysentery  ?— Yes. 

4479.  Do  you  think  that  the  water  has  anything  to 
do  with  its  production  ? — I  think  that  bad  water  is  one 
of  the  exciting  causes,  but  it  is  only  one  of  many,  as 
exposure  to  the  vicissitudes  of  the  climate,  intem- 
perance and  bad  food. 

4480.  Do  you  suppose  that  dysentery  is  caused  by  a 
poison  of  some  kind  ? — Yes  ;  that  to  which  we  give 
the  name  of  malaria  ;  the  dysentery  which  accom- 
panies or  follows  malarious  fevers  is  of  the  most 
fatal  description. 

4481.  Is  that  more  likely  to  exist  in  the  air  or  in 
the  water  ?— I  think  that  it  is  more  likely  to  exist  in 
the  air  than  in  the  water,  for,  you  see  people  in  the 
very  best  circumstances,  living  in  comfortable  homes, 
and  eating  the  best  food,  and  drinking  the  best  water, 
and  yet  they  get  dysentery  and  die. 

4482.  But  less  frequently  than  others  ? — Yes. 

4483.  And  among  the  officers  less  frequently  than 
among  the  men  ? — Decidedly  so  ;  for  the  officers  are 
less  exposed,  and  are  never  crowded  together  like 
the  men  ;  and  in  my  experience  the  most  influential 
cause  of  dysentery  and  cholera  is  over  crowding  in 
barracks.  In  jails  also  1  have  observed  the  most  appall- 
ing mortality  from  bad  air,  but  I  have  not  been  able, 
with  the  same  clearness,  to  trace  extensive  diseases 
to  impure  water  supply,  either  in  India  or  in  China, 
where  I  long  served,  and  which  I  think  the  worst 
country  in  the  world  for  dysentery. 

4484.  Does  dysentery  often  originate  in  the  hill 
stations  to  which  you  have  referred,  or  diarrhoea? — At 
Simla,  Kussowlie,  Subathoo,  Dugshai,  and  the  whole 
of  that  group  of  stations,  there  has  been  a  great  deal 
of  diarrhoea,  but  it  has  been  very  much  diminished 
of  late  by  sanitary  arrangements,  connected  with 
improved  conservancy  of  the  stations.  When  I  was 
at  Simla  the  conservancy  was  as  bad  as  it  could  be  ; 
the  ravines  were  full  of  dead  animals  and  the  whole 
ordure  of  the  population,  consisting  of  many  thou- 
sands. When  the  Govenor-General  and  Commander- 
in-chief  and  the  whole  head  quarters'  staff  and 
establishments    came  up  to  Simla,   of  course  that 

■  increased  the  population  very  largely,  yet  there  were 
no  adequate  arrangements  in  the  station  for  the 
people. 

4485.  And  the  same  thing,  I  suppose,  occurred  as 
always  does  occur,  when  you  place  a  large  body  of 
men  in  a  locality  without  making  the  necessary 
arrangements  to  keep  it  in  good  order  ? — Yes. 

4486.  (Sir  P.  Cautley.)  But  there  are  great  facili- 
ties in  those  hill  stations  from  the  precipitous  nature 
of  the  ravines,  for  throwing  the  ordure  into  them,  in 
spite  of  any  conservancy  ? — Yes,  there  requires  to  be 
a  conservancy  and  preventive  police  ;  there  were  no 


public  places  for  the  people  to  go  to  except  to  those 
ravines,  and  the  effluvium  was  as  strong  there  as  it 
would  be  on  going  into  a  sewer,  for  in  that  rarlfied 
atmosphere  evaporation  is  very  rapid. 

4487.  The  water  would  be  likely  to  be  polluted  by 
these  impurities  ? — Yes  ;  the  water  is  very  scanty 
there  during  the  dry  season  ;  in  a  paper  that  I  wrote 
upon  hill  diarrhoea,  I  attributed  it  chiefly  to  the 
want  of  proper  conservancy. 

4488.  (Dr.  Gibson.)  Was  it  observed  when  the 
troops  went  to  those  stations  that  they  were  attacked 
subsequently  by  diarrhoea  ? — There  is  no  sanitary 
history  of  Simla  on  record,  so  I  could  only  trace  the 
history  of  the  disease  by  referring  to  old  residents, 
and  they  used  to  say  that  it  gradually  increased  as 
the  population  had  increased,  but  I  have  no  other 
authority  for  saying  this. 

4489.  What  conclusion  have  you  come  to  upon 
that  subject  yourself  ? — I  came  to  the  conclusion  that 
the  chief  cause  was  the  want  of  sanitary  precautions. 

4490.  Not  that  it  was  the  inevitable  result  of  living 
at  those  elevations? — No. 

4491.  Nor  the  temperature? — No. 

4492.  Nor  the  damp  atmosphere  ? — No  ;  in  the 
early  occupation  of  the  hills  the  authorities  seemed 
to  think  that  because  the  climate  was  cold,  the  men 
might  be  crowded  together,  and  all  sanitary  arrange- 
ments neglected  with  impunity — they  were  thus 
crowded  at  Kussowlie  with  fatal  results.  Landour 
is  exempt  from  hill  diarrhoea,  so  is  Nynee  Till  and 
Darjeeling  ;  at  Dugshai,  within  20  miles  of  Simla,  it 
does  not  prevail  to  a  large  extent,  indeed  the  regiments 
there  have  had  a  much  lower  death  rate  than  at  any 
other  station. 

4493.  With  regard  to  the  food  and  vegetables,  and 
other  things  necessary  for  preserving  health,  do  the 
men  get  everything  of  that  kind  ?— There  is  no  want 
of  that  now,  they  have  got  soldier's  gardens.  The 
first  movement  in  that  direction  was  made  by  Colonel 
MacMurdo  when  I  was  at  Simla  in  1850  and  1851. 

4494.  Do  the  soldiers  cultivate  the  gardens  them- 
selves, or  are  the  vegetables  supplied  by  the  natives  ? 
— It  is  10  years  since  I  was  at  Simla,  so  I  cannot 
speak  positively  on  that  point,  but  I  have  heard  that 
they  do  cultivate  them. 

4495.  Did  you  observe  that  scurvy  was  at  all 
prevailing  ? — I  observed  none  among  the  native 
population,  nor  among  the  resident  officers. 

4496.  Did  it  prevail  among  the  men  ? — It  had 
prevailed  among  the  men  who  came  up  with  the 
disease  on  them ;  one  of  the  regiments  the  29th  Foot, 
came  with  a  scorbutic  taint,  and  it  suffered  very  much 
from  dysentery  and  scurvy  at  Kussowlie. 

4497.  Is  it  generally  found  that  invalids  are  at- 
tacked by  those  complaints  in  the  hill  regions  ? — I 
am  not  aware  of  that,  either  from  personal  observa- 
tion or  from  perusal  of  numerous  reports  from  hill 
sanitaria  ;  but  it  is  well  known  that  whenever  men 
have  been  long  confined  in  hospital,  they  are  liable 
to  fall  into  an  ancemic  or  scorbutic  state,  and  this 
would  be  likely  to  occur  at  convalescent  depots 
among  the  chronic  sick. 

4498.  (Sir  B.  Martin.)  With  regard  to  several 
regiments  sent  to  the  Himalayan  hill  stations 
with  unfavourable  results  as  to  diarrhoea,  you  have, 
in  your  report,  mentioned  that  they  had  previously 
been  in  a  very  bad  sanitary  condition  ? — Yes  ;  ex- 
tremely bad. 

4499.  That  is  from  diseases  previously  contracted 
on  the  plains  ? — Exactly. 

4500.  Would  not  that  go  to  establish  that  the 
mountain  ranges  will  be  always  found  best  for  the 
preservation  of  European  health  rather  than  for  the 
cure  of  tropical  disease  ? — I  have  no  doubt  that  they 
would  be  better  for  the  preservation  of  health  on 
the  principal  that  prevention  is  better  than  cure  ; 
indeed.  I  am  confident  that  on  the  slopes  of  the  Hima- 
layas the  British  army  might  be  maintained  in  as 
high  health  as  it  is  in  England  ;  and  judging  by  the 
history  of  the  march  of  the  regiments  to  the  relief  of 
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Delhi,  the  sudden  transition  from  the  hills  to  the 
burning  plains  in  May  can  be  well  borne. 

4501.  But,  from  your  experience  of  mountain 
climates,  which  has  been  considerable,  you  rely  more 
upon  them  for  the  preservation  of  health  than  for  the 
cure  of  disease  ? — I  consider  them  of  great  im- 
portance in  the  cure  of  disease.  That  is  my  own  ex- 
perience, and  I  would  beg  to  refer  to  the  report  on 
Darjeeling,  just  handed  in,  where  it  is  stated  that  in 
the  convent  there  with  an  average  of  28  children 
and  11  adults,  there  had  been  no  deaths  during  13 
years,  although  many  of  the  inmates  had  come  from 
the  plains  with  advanced  organic  disease.  Compare 
this  with  the  mortality  among  children  in  Bengal, 
which  is  83  in  1,000  per  annum  ! 

4502.  There  are  large  extensive  table  lands  being 
discovered,  are  there  not  ? — I  am  not  aware  of  any 
in  the  neighbourhood  of  Darjeeling  ;  more  towards 
the  eastward  there  are  in  the  Cossya  hills. 

4503.  Does  not  the  dislike  which  you  mentioned, 
as  existing  on  the  part  of  European  soldiers  to 
certain  of  the  hill  stations,  arise  from  the  'circum- 
stance, that  they  are  placed  on  the  spurs  and  ridges 
of  mountains,  where  there  is  not  sufficient  table  land 
to  give  them  occupation  or  amusements  ? — I  am  not 
aware  that  that  has  been  urged,  but  I  can  well  believe 
that  it  is  so.  If  they  could  be  placed  on  table  lands 
in  the  interior  they  would  not  be  exposed  to  malarious 
emanations  from  the  valleys,  but  the  difficulty  is  to 
find  table  lands  at  high  elevations. 

4504.  (Sir  P.  Cautley.)  They  are  not  so  easily 
approachable  ? — No.  Supplies  become  very  dear, 
and  when  you  go  so  far  into  the  interior  as  Chini, 
in  Kunawur,  the  troops  could  only  remain  there  from 
April  to  September. 

4505.  (Sir  R.  Martin.)  Are  not  table  lands  being 
found  now  in  various  parts  of  India? — Hopes  are 
entertained  that  among  the  Rajmahal  hills  some 
elevated  plateaus  suitable  for  sanitaria  may  be  found. 
On  an  isolated  hill — Parisnauth — 2,500  feet  high, 
and  of  easy  access  from  Calcutta,  a  convalescent 
depot  is  now  being  established.  The  civil  surgeon 
of  Balasore  has  lately  reported  favourably  of  a  hill 
range  40  miles  from  that  station,  but  it  is  encircled 
by  a  dangerous  belt  of  jungle. 

4506.  That  is  the  terrai  on  the  lower  grounds  ? 
—Yes. 

4507.  The  time  that  would  be  required  to  pass 
through  it  would  expose  the  men  to  malaria  ? — Yes  ; 
and  the  expense  of  clearing  it,  in  order  to  make  it 
safe,  would  be  very  great.  I  believe  there  are 
many  of  those  places  not  yet  discovered,  where  you 
cannot  have  the  height  that  you  have  in  the  Hima- 
layas, but  w.here  you  will  have  a  healthy  medium 
climate  like  that  of  Bangalore,  in  the  Madras  pre- 
sidency, Belgaum  in  the  Bombay  presidency,  and 
Rawul  Pindi  in  the  Punjab. 

4508.  (Sir  P.  Cautley.)  What  do  you  think  is  the 
best  way  of  testing  the  salubrity  on  those  hills  of 
which  you  have  been  talking,  the  hills  near  Balasore 
particularly  ? — We  have  no  means  of  testing  them, 
unless  by  sending  people  there. 

4509.  What  people  would  you  send  there,  Euro- 
peans or  natives  ? — It  would  be  a  risk  for  both,  and 
we  are  scarcely  justified  in  sending  natives  when  we 
would  not  send  Europeans. 

4510.  (Sir  R.  Martin.)  Would  it  not  be  as  well 
to  send  native  workmen  to  those  places  first,  to  test 
them,  and  then  to  send  Europeans  afterwards  ? — 
It  would  be  a  very  good  test  to  employ  the  natives  of 
the  district,  who  are  less  susceptible  of  disease  than 
strangers,  but  it  is  to  be  remembered  that  we  have 
often  found  that  stations  which  upon  first  turning  up 
the  soil  have  proved  unhealthy,  become  very  healthy 
afterwards.  There  is  now,  for  example,  Pegu,  the 
most  healthy  division  for  European  troops  in  India. 
When  I  was  last  at  Rangoon  the  European  regiment 
then  had  only  20  men  in  hospital. 

4511.  (Chairman.)  But  it  is  surrounded  by  marshy 
country,  is  it  not  ? — Yes  ;  in  the  immediate  neigh- 
bourhood there  is  rice  cultivation ;  but  the  barracks 
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space  all  round.   

4512.  (Col.  Durand.)  What  is  the  soil;  is  it  on  8  June  1861. 
laterite  ? — Yes,  I  believe  so. 

4513.  (Dr.  Farr.)    What  is  the   elevation  ?— I 
suppose  about  100  feet. 

4514.  Above  the  river  ? — Yes. 

4515.  Was  the  place  well  drained  ? — Yes,  it  was 
excellently  drained,  and  everything  has  been  done 
that  the  present  knowledge  of  sanitary  matters  could 
suggest. 

4516.  Do  you  know  what  the  mortality  has  been  ?  — 
I  cannot  give  you  the  latest  returns. 

4517.  Do  you  know  anything  of  the  Lawrence  insti- 
tution?— I  have  known  nothing  of  it  for  several  years 
past.  I  only  knew  it  in  the  first  years  of  its  esta- 
blishment, when  the  health  of  the  children  was 
excellent. 

4518.  They  have  been  visited  by  epidemic  cholera 
since  which  has  been  very  fatal  ? — Yes;  I  believe  so. 
The  hill  ranges  may  be  occasionally  visited  by  cholera. 
At  Murree,  another  hill  station,  it  has  lately  been,  but 
it  is  not  endemic  cholera,  nor  sporadic  that  prevails 
there  as  in  the  plains.  In  the  hills  it  appears  as  an 
epidemic,  just  in  the  same  way  as  it  sweeps  over 
Europe  every  five  or  seven  years. 

4519.  It  is  not  so  fatal  there,  is  it,  as  on  the  plains? — 
The  disease  there  is  quite  as  fatal  as  in  the  plains. 

4520.  Does  it  attack  so  many  people  ? — At  Murree, 
out  of  254  men  there  were  42  attacked,  and  31  died. 

4521.  But  it  does  not  so  frequently  ascend  to  those 
high  stations  and  attack  them  as  it  does  the  stations 
on  the  plains  ? — No  ;  it  very  rarely  attacks  them,  it  is 
quite  exceptional.  No  case  has  occurred  at  Dar- 
jeeling or  Nynee  Tiil.  Altitude  seems,  certainly,  to 
have  great  effect  as  a  preventative  against  the 
attacks  of  cholera. 

4522.  The  same  thing  was  observed  in  London.  In 
London  you  are  probably  aware  that  the  mortality 
was  chiefly  affected  by  the  water  ? — Yes. 

4523.  Did  you  observe  anything  of  that  sort  in 
India  ?— -No  ;  but  bad  water  is  a  common  exciting 
cause  there. 

4524.  Little  attention  appears  to  have  been  paid  to 
the  chemical  analysis  of  the  water  in  India  ? — Not 
much  attention. 

4525.  (Dr.  Gibson.)  Have  you  served  with  Euro- 
pean troops  in  India? — Yes;  and  I  served  for  four  years 
in  China  with  Queen's  troops,  in  the  first  war. 

4526.  Have  you  served  with  native  troops  ? — Yes; 
a  short  time  only.  I  have  been  on  staff  employment 
during  most  of  my  Indian  career,  and  in  the  course 
of  duty  it  has  been  my  fate  to  see  more  of  India  and 
China  than  almost  any  other  medical  officer. 

4527.  Have  you  been  superintending  surgeon? — 
No  ;  but  as  personal  surgeon  to  the  Governor- 
General  for  nearly  eight  years,  I  had  unusual  oppor- 
tunities of  seeing  the  country  and  gaining  experience 
in  it. 

4528.  The  diseases  of  the  European  and  of  the 
native  troops  differ  in  character,  do  they  not  ?  — 
Yes  ;  they  are  much  more  simple  with  the  natives; 
and  in  general  more  amenable  to  treatment,  save  as 
respect  cholera,  which  is  equally  fatal  in  natives  and 
Europeans.  But  on  service  out  of  their  country 
natives  suffer  as  much  as  Europeans — it  was  so  in 
China  and  Burmah. 

4529.  It  requires  a  good  deal  of  experience,  does 
it  not,  to  enable  a  medical  officer,  going  out  with  troops 
to  India,  to  become  familiar  with  the  diseases  of  the 
country,  and  to  treat  them  properly  ? — Assuredly  it 
does.  I  know  of  no  more  responsible  medical  charge 
than  that  of  a  British  regiment,  and  this  responsi- 
bility is  often  painfully  felt  on  first  arriving  in  the 
country,  when  epidemics  of  cholera,  of  sun-stroke,  of 
fever  or  dysentery  are  most  liable  to  break  out. 

4530.  It  is  very  desirable,  is  it  not,  that  he  should 
have  the  advice  and  assistance  of  experienced  medical 
officers  who  have  served  with  European  troops  ? — 
Certainly.  I  believe  that  much  of  the  health  con- 
dition of  a  regiment  depends  upon  the  selection  of 
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A.  Grant,  Esq.  an  experienced  surgeon  and  judicious  commanding 
8  JuneTsci     0^cer-    I  once  served  with  a  British  regiment  in 

 "    which  intemperance  prevailed  to  a  lamentable  extent 

in  consequence  of  lax  discipline.  At  a  morning 
parade  there  was  read  a  despatch  from  the  Duke  of 
Wellington,  in  which  his  Grace  stated  that  he  had 
examined  the  returns  of  crime  and  punishment  in  the 
regiment  for  the  four  months  it  was  stationed  in  Ben- 
gal, and  he  believed  that  in  the  whole  records  of  the 
British  army  there  was  nothing  to  equal  it,  yet  in  the 
evening  of  this  day  27  men  were  flogged  for  being 
drunk  on  duty  in  an  enemy's  country.  After  a  change 
of  commanding  officers  all  this  crime  and  punishment 
nearly  ceased,  and  in  the  health  of  the  regiment  there 
was  a  corresponding  improvement.  It  requires  great 
moral  courage  in  the  surgeon  to  lay  bare  such  a 
cause  of  disease. 

4531.  However  good  the  professional  knowledge  of 
the  medical  officers  may  be,  they  require  instruction, 
on  their  first  arrival  in  India,  in  the  treatment  of  the 
diseases  of  soldiers,  do  they  not  ? — I  think  that  that 
is  very  advisable  ;  for  without  previous  experience 
no  one  can  have  confidence  that  he  is  doing  right. 

4532.  And  he  should  have  the  benefit  of  the  advice 
of  experienced  medical  officers  ? — Assuredly. 

4533.  Do  you  think  that  a  deputy-inspector  should 
be  a  man  who  had  had  much  experience  of  the  diseases 
of  India  ? — Yes,  most  assuredly.  I  think  that  no 
one  should  be  appointed  deputy-inspector  in  India 
unless  he  had  had  several  years  experience  in  the 
service.  I  have  known  some  who  came  out  knowing 
nothing  of  the  country  or  of  the  local  regulations,  and 
who  thus  found  themselves  placed  in  a  very  painful 
position. 

4534.  Do  you  not  think  that  that  experience  should 
have  been  recently  acquired  ? — It  had  better  be 
recent,  but  much  depends  on  the  officer  selected — his 
professional  abilities  and  his  capacity  to  observe. 

4535.  It  is  of  the  utmost  importance  to  the  safety 
of  European  troops  in  India,  is  it  not,  that  the  in- 
specting officer  should  possess  such  a  knowledge  as 
to  be  able  to  instruct  the  medical  officers  on  their 
arrival  in  India  how  to  make  the  necessary  sanitary 
provision  for  the  troops  ? — Yes  ;  such  knowledge  of 
local  sanitation  is  most  valuable  and  necessary,  but 
deputy  inspectors  should  give  this  instruction  not  so 
much  in  the  manner  of  an  order  as  of  friendly  pro- 
fessional advice. 

4536.  {Col.  Durand.)  With  regard  to  the  value 
of  experience,  both  in  commanding  officers  and 
in  medical  officers  which  to  some  extent  may  be 
said  to  bear  upon  the  internal  discipline  and  habits 
of  a  regiment,  what  is  your  opinion  with  regard  to 
frequent  reliefs  of  troops  ? — I  think  that  ten  years' 
service  is  a  very  fair  time  for  a  regiment  to  be  abroad, 
and  that  is  about  the  present  rule. 

4537.  In  India  would  you  advocate  frequent  changes 
from  station  to  station  ? — Certainly.    If  a  regiment  is 

$  at  an  unhealthy  station  it  is  absolutely  necessary  ; 

but  if  at  a  healthy  station  I  can  see  no  necessity 
for  frequent  changes,  for  it  puts  the  officers  to  great 
expense,  and  the  men  also.  No  regiment  should 
remain  at  an  unhealthy  station  beyond  two  years, 
for  by  that  time  the  men  are  saturated  with  malaria, 
their  health  condition  deteriorates  rapidly,  and  their 
diseases  are  little  amenable  to  treatment.  This 
happens  even  with  natives  ;  thus  at  Barrackpore, 
after  the  second  year,  the  mortality  increases  so 
much  that  by  order  of  the  Government  every  sepoy 
regiment  is  relieved  after  two  years'  duty  there. 

4538.  (Sir  P.  Cautley.)  Therefore  you  would  re- 
commend that  troops  should  remain  at  healthy  stations 
only  ? — Yes,  for  any  length  of  time.  If  it  be  politically 
necessary  to  have  large  bodies  of  men  in  the  plains, 
I  think  they  should  be  grouped  in  the  healthy  stations, 
where  they  could  remain  for  several  years  without 
material  deterioration  of  health. 

4539.  (Dr.  Farr.)  Do  you  think  that  the  present 
rate  of  mortality  in  the  Indian  army  may  be  much 
reduced  ? — I  think  that  it  may  be  brought  down. 

4540.  What  is  the  present  rate  of  mortality  in 


India  ? — In  Bengal  I  believe  it  is  69  in  1,000,  and  in 
the  whole  of  India  62  or  63. 

4541.  The  mortality  of  men  at  the  same  age  in 
the  healthiest  districts  of  England  is  seven  in  1,000? 
—Yes. 

4542.  And  generally  in  England  10  and  11  per 
1,000  ?— Yes. 

4543.  Do  you  imagine  that  the  mortality  in  the 
army  in  India  could  ever  be  reduced  to  anything  like 
that  rate  ? — I  think  it  might  be  reduced  to  20  or 
double  the  English  rate. 

4544.  On  what  grounds  do  you  think  it  might  be 
reduced  to  20  ? — I  think  by  limiting  the  European 
force  at  all  unhealthy  stations,  by  occupying  only 
recognized  healthy  stations  in  the  plains,  and  keeping 
about  half  of  the  force,  with  most  of  the  women  and 
children,  in  regimental  depots  on  the  slopes  of  the 
Himalayas  and  the  mountain  ranges  in  the  Madras 
and  Bombay  presidencies. 

4545.  If  you  had  the  power  of  placing  troops  in 
any  part  of  India  that  you  thought  healthy,  do  you 
think  that  you  could  reduce  the  mortality  to  about 
two  per  cent.  ? — Yes.    I  think  so. 

4546.  That  is  the  result  of  your  observations  and 
experience,  which  have  been  extensive,  in  India  ? — 
Yes  ;  of  course  with  good  barracks  and  sanitary 
arrangements. 

4547.  Taking  the  present  barracks  and  the  present 
sites  of  military  stations,  do  you  think  that  the  mor- 
tality could  be  reduced  to  anything  like  that  rate  by 
effecting  all  the  sanitary  improvements  that  you  could 
in  the  present  barracks  ? — I  do  not  think  so. 

4548.  To  what  extent  do  you  think  the  mortality 
could  be  reduced  if  the  troops  should  remain  pre- 
cisely in  the  same  position  that  they  now  occupy, 
using  all  the  possible  expedients  of  which  we  can 
avail  ourselves,  such  as  supplying  them  with  pure 
water,  every  means  of  cleanliness,  and  good  food  ? — I 
think  that  it  might  be  brought  down  to  40  from  62. 

4549.  Then  you  look  to  a  very  great  improvement 
in  health  from  changing  the  stations  of  a  great  body 
of  the  troops  ? — I  do.  . 

4550.  The  diseases  of  India  are  not  very  con- 
trollable, are  they,  under  medical  treatment  ? — Fevers 
are  now  very  successfully  treated.  Dysentery  in  a 
sound  constitution  and  Avhen  early  treated  is  on  the 
whole  controllable  ;  much  depends  on  the  epidemic 
constitution  of  the  season,  and  the  state  of  health  of 
the  patient.  Malarious  dysentery  is  a  most  uncon- 
trollable form,  and  dysentery  in  a  subject  tainted 
with  scurvy  is  almost  invariably  fatal. 

4551.  Do  you  think  that  it  is  a  good  deal  influenced 
by  the  medical  treatment  ? — Yes.  I  have  no  doubt 
of  it,  but  much  more,  as  I  have  said,  by  the  type  of 
the  disease  and  the  diathesis. 

4552.  It  is  much  more  easy,  is  it  not,  to  prevent 
that  disease  and  other  diseases  of  the  same  class  than 
to  cure  them  ? — No  doubt  of  it. 

4553.  You  therefore  would  wish  to  operate  chiefly 
by  prevention  ? — Yes,  there  would  be  much  more 
success  from  prevention  than  from  treatment.  I  have 
no  doubt  of  it. 

4554.  (Dr.  Gibson.')  Do  you  think  that  there  are 
a  sufficient  number  of  stations  in  the  plains  in  which 
to  maintain  a  great  body  of  troops  and  to  reduce  the 
mortality  to  two  per  cent.,  having  stations  established 
on  the  hills  for  the  weak  and  feeble  men  ? — Yes.  I 
think  so,  taking  our  experience  of  such  stations  as 
Ilawul  Pindi,  Sealkote,  Jullundur,  Meerut,  Agra, 
Hazareebaugh,  Bangalore,  Poona,  and  Belgaum,  all 
of  which  may  be  improved  by  proper  sanitary 
arrangements. 

4555.  (Dr.  Farr.)  Independently  of  climate,  the 
sanitary  condition  of  nearly  all  the  stations  is  bad  ? 
■ — There  has  been  a  very  great  deal  done  of  late  years 
towards  improvement  in  that  way. 

4556.  Still  comparing  them  with  what  you  would 
imagine  cities  ought  to  be  to  be  healthy,  you  would 
say,  for  example,  that  the  drainage  was  very  defec- 
tive in  nearly  all  those  stations  on  the  rivers  ? — 
Unfortunately  it  is  so,  but  the  engineering  difficulties 
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are  very  great  ;  in  Calcutta,  for  instance,  almost  in- 
surmountable. An  attempt  on  a  great  scale  is  now 
being  made,  but  it  is  doubtful  if  the  great  sewers 
which  have  been  built  can  be  flushed. 

4557.  And  in  cities  where  they  have  the  power  of 
draining,  the  power  is  not  exercised  and  drainage  is 
neglected  ? — Of  late  years  there  has  been  a  great  deal 
done  in  that  way  wherever  Europeans  are  stationed. 
I  may  refer  for  proofs  of  this  to  the  admirable  papers 
of  my  friend  Dr.  Chevers  recently  published  in  the 
Indian  Annals  of  Medical  Science. 

4558.  With  regard  to  the  water  supply,  there  is  no 
difficulty  found  in  England,  but  nothing  of  that  kind 
is  done  in  India  ? — Nothing  is  done  in  the  same  form 

The  witne 


as  in  England.  In  India  we  depend  mainly  on  tanks  -4-  Grant,  Esq. 
for  our  water  supply.  ~  ci 

4559.  When  the  same  sanitary  principles  are  applied 
to  India  which  are  now  applied  in  England,  you  would 
expect  a  great  reduction  in  the  mortality  from  that 
circumstance  ? — I  have  no  doubt  that  it  will  be  affected 
by  it.  I  believe  in  most  regiments  now  they  do  filter 
the  water,  and  in  many  private  families  they  boil 
and  afterwards  filter  it. 

4560.  Would  you  recommend  that  to  be  done  ? — 
Yes  ;  whenever  by  analysis  or  by  experience  it  was 
proved  to  be  unwholesome. 

4561.  (Chairman.)  Is  there  anything  more  that 
occurs  to  you  ? — No. 

withdrew. 


Saturday,  15th  June  1861. 


PRESENT  : 

The  Right  Honourable  LORD  STANLEY,  M.P.,  in  the  Chair. 


Sir  Proby  Catjtley,  K.C.B. 

Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  M.D.,  C.B.,  D.G.A.M.D. 


Colonel  Durand,  C.B. 

William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 
John  Sutherland,  Esq.,  M.D. 


Dr.  Henry  Letheby,  M.D.,  examined. 


4562.  (Chairman.}  You  are  medical  officer  to  the 
City  of  London  ? — Yes,  I  am  the  officer  of  health  for 
the  City  of  London,  and  also  professor  of  chemistry 
in  the  medical  college  of  the  London  Hospital. 

4563.  I  need  not  ask  you  whether  you  have  turned 
your  attention  to  the  question  of  the  purity  or  im- 
purity of  water  ? — I  have  turned  my  attention  to 
that  question,  and  I  may  say  that  it  has  been  a  pro- 
minent subject  of  investigation  by  me. 

4564.  (Dr.  Farr.)  Have  you  come  to  the  conclu- 
sion that  water  is  a  frequent  cause  of  disease  ? — Yes, 
I  think  I  may  say  that,  not  only  myself,  but  all  the 
officers  of  health  of  the  metropolis  are  of  opinion  that 
bad  water  is  a  frequent  cause  of  disease. 

4565.  And  that  it  aggravates  some  of  the  diseases  ? 
— Yes,  there  is  no  doubt  of  that. 

4566.  (Chairman.)  Do  you  mean  that  impure 
water  itself  produces  disease,  or  merely  that  it  pre- 
disposes to  disease  ? — It  does  both.  I  believe,  in  the 
first  place,  when  there  is  a  natural  tendency  to  disease, 
the  condition  into  which  the  water  Avill  bring  the 
alimentary  canal  will  tend  to  establish  that  disease, 
or  set  on  foot  ;  and  that  decomposing  organic  matter, 
in  certain  conditions  of  decay,  in  the  alimentary  canal 
is  sufficient,  without  any  other  agency  whatever,  to 
cause  disease. 

4567.  (Sir  II.  Martin.)  So  that  next  to  impure 
air  you  would  rank  it  as  one  of  the  most  powerful 
causes  of  disease  ? — I  am  disposed  to  think  it  is 
before  impure  air,  as  being  one  of  the  most  powerful 
causes  of  disease. 

4568.  (Dr.  Farr.)  Dysentery  is  not  now  prevalent 
in  London  ? — It  is  not. 

4569.  It  was  very  prevalent  and  fatal  in  the  16th 
and  17th  centuries  ? — Yes,  and  long  since  then. 
Indeed  it  has  been  more  prevalent  and  fatal  than  it 
now  is  up  to  the  time  that  present  changes  took 
place  in  the  water  supply. 

4570.  Cholera  has  been  an  epidemic  very  prevalent 
in  London  ? — Yes. 

4571.  It  is  supposed  to  have  been  introduced  from 
India,  but  we  have  had  epidemic  cholera  very  pre- 
valent in  London,  have  we  not  ? — Yes.  Eliminating 
all  other  sources  of  disease,  as  regards  elevation,  as 
regards  the  density  of  population,  as  regards  the 
habits  of  the  people  ;  there  still  remains  another 
source,  namely,  the  water  supply,  which  has 
materially  affected  the  proportion  of  cholera  deaths 
in  two  different  visitations.  I  allude  to  the  visitations 
of  1849,  and  1853-4,  and  to  the  water  supply  of  the 
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Lambeth  and  the  Southwark  Companies  on  the  other 
side  of  the  river.  .       15  Jime  i8gi. 

4572.  What  is  the  character  of  the  evidence  upon  

which  that  opinion  is  based  ? — It  is  based  upon  en- 
quiries made  by  the  late  Dr.  Snow,  and  also  upon 

the  personal  investigations  of  others,  as  to  the  com- 
parative mortality  from  cholera  during  the  epidemics 
of  1849  and  1854,  when  in  certain  districts  on  the 
south  side  of  the  Thames,  the  character  of  the  water 
supply,  and  that  only,  was  observed  to  influence  the 
severity  of  the  disease.  In  1849  both  the  water 
companies  (namely  the  Lambeth  and  Southwark) 
derived  their  water  from  the  Thames  close  to  the 
sewers  of  the  metropolis.  The  Lambeth  Company 
received  its  supply  from  the  river  at  Hungerford 
Bridge,  and  the  Southwark  from  the  Thames  at 
Battersea.  In  both  cases  the  water  was  largely  im- 
pregnated with  decomposing  organic  matter  ;  and  the 
districts  supplied  with  it  suffered  great  mortality 
from  cholera.  In  the  low  lying  districts  it  amounted 
to  from  125  to  171  per  10,000  of  the  inhabitants. 
But  in  1854  the  Lambeth  Company  had  changed  its 
source  of  supply  from  Hungerford  Bridge  to  Thames 
Ditton,  a  point  far  up  in  the  river  beyond  the  reach  ' 
of  the  tide  and  the  influx  of  sewage.  Whereas  the 
Southwark  Company  received  its  supply  as  before 
from  the  Thames  at  Battersea.  During  the  visitation 
of  that  year  (1854),  Southwark  suffered  as  usual 
a  mortality  of  171  per  10,000  of  the  population,  but 
the  district  supplied  by  the  Lambeth  Company  lost 
only  from  19  to  28  per  10,000.  And  it  may  be 
mentioned  that  the  two  companies  were  competing 
for  business  in  the  same  district,  and  often  supplied 
the  same  streets,  so  that  neighbouring  houses  were 
furnished  with  water  by  the  different  companies. 
Here,  therefore,  was  an  experiment  on  a  large  scale, 
where  in  the  same  district  about  300,000  persons, 
rich  and  poor,  of  every  condition  and  occupation, 
with  every  circumstance  alike  but  that  of  the  water 
supply,  and  yet  the  mortality  from  cholera  among 
them  was  very  different,  for  wherever  the  South- 
wark water  with  its  sewage  impregnations  went  the 
mortality  was  large,  but  where  the  Lambeth  supply 
of  comparatively  good  water  was  sent  the  mortality 
was  small. 

4573.  The  difference  was  enormous  ? — The  differ- 
ence was  very  marked.  I  think  Mr.  Simon  made  a 
very  careful  investigation  of  the  facts,  and  I  believe 
he  said  it  was  three  and  a  half  times  greater  anion «• 
those  supplied  by  the  Southwark  Company  than  it 
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&r-         was  among  those   supplied   by   the  Lambeth,  the 
Letheby.     district  of  supply  being  the  same.    I  think  that  was 
une~i86l    tne  resu^  °*  n*s  investigation,  but  Dr.  Snow's  tables 
'   '   show  a  greater  difference. 

4574.  According  to  the  registrar-general's  return 
that  same  result  seemed  to  be  produced  week  after 
week  ? — Yes,  it  did. 

4575.  What  was  the  difference  of  water  supplied 
under  those  two  circumstances  ? — The  proportion  of 
organic  matter,  as  well  as  the  condition  of  it,  was  very 
different,  and  the  difference  arose  from  this,  that  in 
the  one  case  they  derived  the  water  from  the  Thames 
above  the  tidal  influence,  and  above  the  point  where 
the  sewage  was  introduced  into  the  river,  and  in  the 
other  case  during  the  cholera  visitation  they  derived 
it  from  within  the  tidal  influence  of  the  river. 

4576.  The  water  Avhich  proved  so  fatal  during  the 
cholera  epidemic  was  mixed  with  a  large  quantity  of 

'  sewage  matter  ? — There  is  no  doubt  of  that. 

4577.  You  are  not  aware  of  any  analysis  Avhich  has 
been  made  in  this  country,  or  in  India  of  the  waters 
of  India  ? — I  have  no  knowledge  of  the  composition 
of  the  waters  of  India  beyond  this  ;  I  have  a  general 
knowledge  that  they  are  derived  from  shallow  wells, 
and  it  is  well  known  that  in  a  warm  climate,  where 
vegetation  is  very  luxuriant,  the  water  derived  from 
those  shallow  wells  must  be  impregnated  with  de- 
composing organic  matter.  I  have  no  positive  know- 
ledge of  that,  but  it  is  the  case  with  the  shallow  wells 
of  London.  I  have  examined  a  great  many  of  the 
shallow  wells  of  London,  and  I  find  that  the  water 
abounds  with  organic  matter. 

4578.  ( Chairman.)  Is  there  not  a  difference 
between  the  quality  of  the  water  taken  from  shallow 
wells  in  London,  where  the  site  has  been  built  upon 
many  centuries,  and  the  water  taken  from  an  equally 
shallow  well  in  the  country,  where  the  soil  has  been 
either  lying  waste,  or  simply  turned  to  agricultural 
purposes  ? — Yes,  that  is  so  ;  but  I  think  where  there 
is  luxuriant  vegetation  and  the  well  is  shallow,  that 
the  decomposing  vegetable  matter  is  very  far  more 
injurious  than  the  decomposing  animal  matter.  "We 
do  not  find  that  the  soil  has  the  power  of  oxidizing 
decomposing  vegetable  matter  to  any  thing  like  the 
degree  that  it  will  oxidize  decomposing  animal  matter. 

4579.  (Dr.  Farr.)  If  the  land  is  high  and  the 
water  in  the  shallow  well  is  not  pure,  the  water  in 
the  lower  land  of  course  will  not  be  pure  ?  —  I 
should  think  not,  although  I  can  scarcely  answer 
that  question  without  a  knowledge  of  special  circum- 
stances. 

4580.  Have  you  analyzed  the  water  of  any  of  our 
marshy  districts  ? — Yes,  I  have. 

4581.  What  is  the  character  of  the  water  ? — It  is 
'  always  charged  with  very  large  quantities  of  decom- 
posing vegetable  matter.    The  water  at  Plumstead, 
and  the  country  about  Woolwich,  I  find  contains  from 
four  to  five  grains  per  gallon  of  vegetable  matter. 

4582.  Do  the  waters  from  shallow  wells  usually 
look  clear  and  fresh  and  rather  inviting  ? — They  do 
because  of  the  presence  of  carbonic  acid,  which  gives 
them  a  sparkling  quality,  and  because  of  their  tem- 
perature and  their  slightly  saline  taste.  The  Broad 
Street  well  which  was  so  hurtful  in  1854  was  much 
frequented  because  of  the  freshness  of  the  water,  but 
when  the  wells  are  situated  in  a  comparatively  thin 
stratum  they  often  have  a  brown  or  a  green  tinge. 

4583.  Is  it  the  fact  that  some  of  the  wells  near 
church  yards  which  are  exceedingly  popular  in  the 
city,  and  which  are  frequented  a  good  deal,  and  to 
which  people  send  for  water,  contain  a  large  quantity 
of  organic  matter  ? — They  do  not  contain  much 
organic  matter,  but  they  contain  a  large  quantity  of 
nitrate  which  has  been  produced  by  the  oxidation  of 
decomposing  organic  matter. 

4584.  Organic  matter  had  existed  in  the  water, 
and  had  been  oxidized  and  converted  into  nitrate  ? — 
Yes. 

4585.  If  it  had  not  existed  in  a  state  of  nitrate  it 
would  be  visible  ? — It  would. 

4586.  Then  it  would  be  noxious  ? — No  doubt  of 


that ;  and  no  one  can  say  when  the  work  of  oxidiza- 
tion may  cease.  Therefore  it  is  that  shallow  wells  in 
a  district  yielding  organic  matter  are  dangerous. 

4587.  (Col.  Durand.)  That  is  where  there  is  an 
excessive  supply  ? — Yes,  when  from  excess  of  organic 
matter,  as  after  a  heavy  rain-fall,  it  passes  into  the 
wells  unchanged  ;  some  of  the  city  wells  contain  as 
much  as  25  grains  of  nitre  per  gallon,  all  of  which  is 
derived  from  our  ancestors. 

4588.  (Sir  li.  Martin.)  Then  you  know  of  no 
instance  of  surface  wells  in  the  area  of  London  which 
contain  pure  water  ?■ — No,  I  know  no  surface  well  at 
all  in  London  containing  pure  water. 

4589.  Not  even  the  Kensington  well  which  is  so 
much  frequented? — No,  there  is  no  shallow  well  at 
all  in  London,  which  contains  pure  water.  Shallow 
wells  round  London  on  the  average  contain  60  grains 
of  saline  matter  to  the  gallon,  and  I  have  known 
them  to  contain  as  much  as  150  grains  of  saline 
matter,  and  yet  the  water  is  drunk.  It  contains  a 
large  quantity  of  nitre  and  decomposing  matter. 

4590.  (Dr.  Farr.)  Are  pumps  used  in  the  city  for 
drinking  purposes  ? — Very  largely. 

4591.  (Chairman.)  Water  which  has  been  made 
unhealthy  by  the  presence  of  organic  matter  gives  no 
warning  either  by  smell  or  taste  ? — Yery  rarely 
indeed,  particularly  in  the  case  of  vegetable  organic 
matter,  although  water  charged  with  much  animal 
organic  matter  will  soon  putrefy  and  become  tainted. 

4592.  (Dr.  Farr.)  Are  there  any  ordinary  means 
of  detecting  the  presence  of  organic  matter  in  water  ? 
— Yes,  I  have  brought  some  distilled  water  with  me, 
and  I  will  test  it  in  comparison  with  the  water  of  the 
house. 

4593.  Is  this  a  mode  of  analysis  which  is  in  common 
use  now  ? — Yes,  for  although  it  does  not  actuallv 
determine  the  quantity  of  organic  matter  it  will  tell 
us  whether  or  not  there  is  a  large  or  small  quantity 
of  organic  matter.    It  is  a  good  comparative  test. 

4594.  Is  organic  matter  dangerous  to  health  ? — 
Decomposing  organic  matter  is  dangerous  to  health, 
but  living  organic  matter  is  not  so  dangerous. 

4595.  Water  comes  in  contact  naturally  with  the 
stomach  in  the  intestinal  tube  ? — Yes. 

4596.  It  is  precisely  those  parts  which  are  affected 
in  dysentery,  cholera,  diarrhoea,  and  other  diseases 
of  that  class  with  which  water  comes  in  contact  ? — 
Yes,  organic  matter,  of  course,  in  one  form  is  a  nutri- 
ment ;  we  live  on  organic  matter,  but  when  organic 
matter  is  undergoing  certain  kinds  of  putrefaction  it 
is  highly  dangerous. 

4597.  What  is  Dr.  Snow's  theory  ? — His  theory 
was  that  the  matters  discharged  from  the  bowels 
during  cholera  were  capable  of  producing  cholera  ; 
they  got  into  the  water,  and  they  gained  access  to  the 
human  body  by  food,  and  by  water  which  had  become 
accidentally  contaminated  by  the  evacuations,  and 
thus  they  were  the  cause  of  the  disease. 

4598.  (Sir  R.  3Iartin.)  That  was  supposed  to 
have  been  traced  by  Dr.  Snow,  near  Golden  Square, 
was  it  not  ? — Yes.  It  was  remarked  by  him  during 
the  outbreak  of  cholera  in  St.  James's  during  the 
autumn  of  1854,  that  the  area  of  the  disease  was 
chiefly  about  a  certain  pump,  the  Broad  Street  pump. 
Thai  of  73  persons  who  died  of  cholera  during  the 
first  two  days  of  the  outbreak,  61  had  been  drinkiug 
the  water  of  the  pump  ;  and  that  the  disease  did 
not  show  itself  in  the  houses  of  the  neighbourhood 
where  the  water  was  not  used.  These  observations 
were  confirmed  by  Dr.  Lankester  and  Mr.  Whitehead, 
and  it  was  afterwards  ascertained  that  a  cesspool 
drained  into  the  well. 

4599.  (Dr.  Farr.)  That  was  the  case  with  the 
Broad  Street  pump  to  which  you  refer  ? — Yes. 

4600.  I  believe  several  hundred  people  died  ? — 
Yes. 

4601.  Nearly  all  of  whom  lived  in  the  neighbour- 
hood of  this  pump  ? — Yes  ;  and  it  was  remarkable 
that  those  of  the  neighbourhood  who  did  not  drink 
the  water  were  not  nearly  so  severely  visited  by  the 
disease.     This  was  observed  not  only  in  private 
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houses,  but  also  in  the  factories  and  in  a  brewery  of 
the  neighbourhood. 

4602.  The  deaths  ceased  when  the  pump  was  shut 
up  ? — Yes  ;  I  think  so. 

4603.  [  believe  people  living  at  Hampstead  used 
to  send  for  water  from  this  pump,  because  they  liked 
it  so  much  ? — Yes,  I  have  heard  so. 

4604.  I  believe  one  fatal  case  of  cholera  at  Hamp- 
stead was  traced  to  that  water  ? — I  think  there  were 
two,  a  lady  and  her  niece. 

4605.  (Chairman.)  You  have  shown  the  manner 
of  testing  the  impurity  of  water  ;  do  you  think  the 
process  you  have  used  is  one  that  can  be  easily  adopted 
by  any  person  with  little  medical  experience  ? — Very 
easily  adopted  ;  the  only  difficulty  is  in  getting  that 
solution  (permanganate  of  potash).  That  now,  how- 
ever, is  made  on  a  very  large  scale  for  disinfecting 
purposes,  and  is  sold  as  Condy's  disinfecting  fluid,  so 
that  I  should  think  it  might  be  got  almost  every- 
where now.  A  year  or  two  ago  it  was  a  very  rare 
chemical  solution,  but  it  is  now  very  common. 

4606.  Would  you  recommend  that  every  medical 
officer  should  be  supplied  with  some  of  that  prepara- 
tion ? — Yes,  I  should  ;  I  know  no  other  simple  means 
of  recognizing  the  presence  of  organic  matter  without 
evaporation . 

4607.,  You  think  that  the  water  should  not  be 
allowed  to  be  used  without  being  tested  in  this  way 
from  time  to  time  ? — I  think  not. 

4608.  (Sir  R.  Martin.)  Would  you  recommend 
it  also  for  disinfecting  purposes  in  barracks  and 
hospitals  ? — Yes,  it  has  a  very  good  effect  that  way, 
although  it  is  rather  expensive  when  used  in  sufficient 
quantity  for  such  a  purpose.  The  water  supplies  of 
London  are  now  very  much  better  than  they  were. 
A  few  years  ago  we  should  have  had  occasion  to  use 
20  or  30  drops  of  that  solution,  whereas  I  have 
shown  you  that  two  drops  are  sufficient. 

4609.  Do  you  believe  in  a  purifying  influence  with 
regard  to  the  presence  of  living  animals  and  vegetables 
in  water,  as  to  the  tank  which  is  so  commonly  in  use 
in  India  ? — Yes,  there  is  no  doubt  they  feed  upon  the 
dead  matter  and  convert  it  into  living  matter,  which 
is  by  no  means  so  injurious  as  the  dead  matter. 

4610.  {Dr.  Farr.)  That  green  scum  gives  off 
oxygen  ? — Yes. 

4611.  That  has  almost  the  same  effect  as  this  dis- 
infectant ? — Yes,  because  oxygen  is  produced  by  all 
green  matter,  vegetable  and  animal. 

4612.  {Sir  R.  Martin.)  In  these  stagnant  tanks  of 
which  I  have  spoken,  the  presence  of  vegetable  and 
animal  matters  supply  the  influences  which  in  rivers 
are  produced  by  currents  ? — Yes,  they  effect  oxidiza- 
tion ;  and  not  only  do  they  oxidize  the  dead  matter, 
but  they  operate  on  it,  and  convert  it  into  living 
matter,  which  is  by  no  means  so  injurious  as  the  dead 
matter. 

4613.  {Dr.  Farr.)  Condy's  fluid  destroys  all  organic 
matter,  whether  it  is  living  matter  or  not  ? — Yes,  that 
is  the  best  test  that  I  am  acquainted  with  for  the 
purpose  of  examining  water  charged  with  organic 
matter.  If  it  is  necessary  to  use  half  a  dozen  drops 
of  that  solution,  it  is  a  sign  that  the  water  contains  a 
good  deal  of  organic  matter. 

4614.  Which  may  under  certain  circumstances 
prove  noxious  ? — Yes. 

4615.  What  other  methods  are  there  of  ascertain- 
ing the  presence  of  organic  matter  ? — Another  simple 
method  is  to  introduce  a  little  nitrate  of  silver  in  the 
water,  and  expose  the  solution  to  the  light ;  if  organic 
matter  be  present  it  will  be  blackened. 

4616.  Another  method  is  by  evaporation  ? — Yes  ; 
and  there  is  another  by  applying  a  solution  of  gold. 
If  a  few  drops  of  chloride  of  gold  be  added  to  the 
water,  and  the  water  be  stood  in  the  light  for  about 
an  hour  and  a  half,  the  organic  matter  becomes 
apparent.  i 

4617.  What  is  the  strict  chemical  mode  of  deter- 
mining the  amount  of  organic  matter  in  water  ? — By 
evaporation  and  ignition. 


4618.  You  determine  by  the  amount  of  loss,  the  Dr. 
amount    of  organic   matter  which  it   contains  ? —  Letheby. 
Yes  ;  taking  care  not  to  confound  the  loss  of  volatile   J5  june  186] 
matters,  nor  organic,  with  those  which  are.   

4619.  Having  the  means  of  determining  the  pre- 
sence of  organic  matters  in  the  water,  have  you  any 
means  of  purifying  the  water  (take  the  Thames  water,, 
for  instance,  as  it  is  now),  and  of  bringing  it 
readily  into  a  state  so  that  it  may  be  used  with 
safety  ? — Yes  ;  in  the  first  place,  if  organic  matter 
is  present  in  the  water  in  a  suspended  foi'm,  it  is  very 
easy  to  get  rid  of  it  by  filtration  through  sand,  or  by 
the  filters  which  are  made  by  Ransome.  A  rough 
filter  may  be  made  by  putting  a  glass  stopper  into 
the  neck  of  a  large  funnel,  and  then  a  handful,  or 
perhaps  a  pint,  of  well- washed  sand.  If  the  water  is 
filtered  through  that  sand,  it  is  deprived  of  all  sus- 
pended organic  matter.  Artificial  stone  is  prepared 
by  Ransome,  by  burning  sand  with  a  soluble  silicate  ; 
it  is  very  porous,  and  filters  water  very  rapidly. 

4620.  ('Sir  R.  Martin.)  With  facility,  do  you 
think  ?— Yes,  but  it  only  removes  mechanical  im- 
purities. It  will  not  filter  it  from  chemically  dissolved 
organic  matter,  which  is  quite  as  dangerous  as  the 
suspended  organic  matter. 

4621.  {Dr.  Farr.)  What  we  see  in  the  Thames  is 
organic  matter  in  suspension  ;  it  is  visible  to  the  eye  ? 
—Yes. 

4622.  That  would  be  removed  by  a  filter  of  this 
kind  ? — Yes.  Then  another  form  of  filter  is  a  hollow 
ball  of  animal  charcoal  ;  it  is  made  by  mixing  the 
ground  animal  charcoal  with  a  little  syrup  or  coal 
tar,  and  burning  it  into  a  globular  form.  If  that  is 
put  into  a  vessel  of  water,  and  the  interior  of  the  ball 
connected  with  a  syphon  or  a  piece  of  flexible  tube 
hanging  over  the  edge  of  the  vessel,  the  water  filters 
very  rapidly  through  it,  and  the  charcoal  arrests  the 
mechanical  impurities,  and  causes  the  oxidation  of 
the  organic  matter.  This  is  effected  by  the  oxygen 
which  is  always  dissolved  in  the  water. 

4623.  {Dr.  Sutherland.)  Are  not  these  stones  apt 
to  become  dirtied  by  use  ? — Yes. 

4624.  How  do  you  propose  to  cleanse  them  ? — To 
cleanse  the  surface  let  the  water  pass  through  in  the 
other  direction,  which  carries  off  the  impurity. 

4625.  Then  there  is  no  difficulty  in  cleaning  them  ? 
— Not  at  all.  They  make  these  charcoal  filters  in 
various  forms.  They  have  been  made  in  the  form  in 
which  you  here  see  them  for  travellers  who  are  likely 
to  use  water  impregnated  with  organic  matter. 

4626.  Who  are  they  made  by  ? — They  are  made 
by  many  people.  There  was  formerly  a  patent  for 
them,  but  the  patent  right  has  expired. 

4627.  {Dr.  Farr.)  Is  it  animal  charcoal? — Yes, 
bone  charcoal. 

4628.  (Sir  R.  Martin.)  Is  that  preferable  to  vege- 
table charcoal  ? — Yes,  vegetable  charcoal  is  not  en- 
dowed with  anything  like  the  oxydising  power  which 
bone  charcoal  has. 

4629.  What  is  the  price  of  the  small  filter  used  by 
travellers  ? — I  do  not  think  they  are  above  Is.  6d.  or 
2«i  each.  They  have  improved  this  still  further  by 
the  introduction  of  peroxide  of  iron  and  magnetic 
oxide  of  iron  into  the  filters. 

4630.  {Chairman.)  You  have  shown  a  form  of 
filter  which  you  say  will  purify  a  considerable  quan- 
tity of  water,  and  remove  from  it  all  unhealthy  taint  ? — 
Yes  ;  I  showed  you,  in  the  first  place,  a  stone  made  by 
Ransome  which  has  the  power  of  effectually  removing 
mechanical  impurities  from  the  water,  but  it  does  not 
touch  the  dissolved  organic  matter.  The  other  has 
the  power  not  only  of  removing  mechanical  impurities, 
but  also  of  oxidizing  the  organic  matter.  I  add  to 
that,  that  they  have  been  improved  lately  by  the 
introduction  of  the  peroxide  of  iron.  They  use  char- 
coal, with  peroxide  of  iron,  which  is  found  to  have 
the  power  of  carrying  it  out  veiy  effectually. 

4631.  Those  can  be  bought  at  a  very  small  cost  in 
any  quantity  ?■ — I  think  so.  I  do  not  know  the  exact 
price,  but  I  know  they  are  very  cheap. 
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Dr.  4632.  ( Dr.  Farr.)  The  filter  which  you  have  shown 

H.  Letheby.    might  be  easily  used  by  an  army  on  the  march  ? — 

  Yes  very  easily  ;  any  number  of  them  might  be  set 
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going  m  a  few  pails  or  water. 

4633.  Would  you  recommend  that  as  one  of  the 
best  means  of  obtaining  pure  water  in  an  alluvial 
plain,  for  instance  ? — Yes,  for  that  is  the  only  means, 
to  my  knowledge,  of  effecting  it,  except  by  distilla- 
tion. 

4634.  Should  you  think  it  necessary  to  pass  all  the 
water  consumed  by  a  regiment  in  a  garrison  through 
filters  of  that  description  ? — Yes,  I  think  it  could  be 
very  easily  done. 

4635.  Would  not  that  be  costly  ? — Not  at  all. 
Suppose  one  of  these  is  capable  of  filtering,  we  will 
say,  a  couple  of  gallons  of  Avater  in  the  day,  I  think 
that  would  be  a  sufficient  supply  for  the  drinking 
purposes  of  half  a  dozen  men. 

4636.  In  India  the  men  probably  require  more  than 
the  usual  supply  ? — I  should  give  each  man  a  gallon 
a  day  for  drinking  purposes,  but  I  do  not  think  there 
is  any  necessity  for  using  this  for  drinking  purposes, 
or  rather  for  cooking  purposes  when  the  water  is 
boiled. 

4637.  Would  not  boiling  the  water  be  another  way 
of  getting  rid  of  the  presence  of  deleterious  matter  in 
water,  and  a  better  way  ? — Yes,  it  would  change  the 
condition  of  the  organic  matter,  and  render  it  for  the 
time  inert. 

4638.  Which  would  not  be  superseded  ? — I  can 
scarcely  say  that,  for  it  must  be  borne  in  mind  that 
the  heat  only  acts  for  a  short  time  ;  putrefaction  again 
sets  in  in  twenty-four  hours  or  so. 

4639.  Could  water  once  filtered  in  this  way  be 
stored  for  use,  and  be  kept  for  a  reasonable  length 
of  time  ? — Yes,  I  think  so. 

4640.  (Col.  Durand.)  Then  do  you  consider  that 
the  boiling  of  the  water  only  suspends  the  action  of 
corruption  ? — That  is  all. 

4641.  (Dr.  Farr.)  It  would  destroy  the  ova  of  the 
guinea  worm  and  other  creatures  of  that  sort,  would 
it  not  ? — I  should  think  so  ;  but  I  have  no  actual 
knowledge  of  that. 

4642.  As  Health  Officer  of  the  city  of  Loudon,  do 
you  think  it  one  of  your  most  important  functions  to 
look  after  the  water  supply  of  the  city  ? — Yes. 

4643.  Should  you  think  a  city  which  derived  all 
its  water  from  wells  in  a  good  sanitai'y  condition  ? — 
No,  I  should  think  not,  unless  the  wells  were  very 
deep  and  below  the  reach  of  surface  impurity. 

4644.  Do  you  consider  that  the  great  improvement 
in  the  health  of  London  is  a  good  deal  owing  to  the 
present  improved  supply  of  water  ? — Very  probably 
so,  in  a  great  measure. 

4645.  If  you  look  over  the  old  bills  of  mortality, 
you  will  see  that  in  the  seventeenth  century  dysentery, 
diarrhoea,  cholera,  and  all  those  diseases  which  are 
now  so  fatal  in  India,  were  almost  as  fatal  in  the  city 
of  London  ? — Yes. 

4646.  To  what  do  you  ascribe  the  prevalence  of 
those  diseases  in  that  century  ? — To  various  cir- 
cumstances. In  the  first  place  the  habits  of  our 
ancestors  were  not  cleanly.  They  were  not  cleanly 
in  their  persons  or  in  their  houses,  and  they  lived  in 
an  atmosphere  of  filth.  Their  houses  were  covered 
with  rushes,  in  which  all  the  dirt  of  years  was  un- 
dergoing decomposition  and  giving  off  its  noxious 
fumes  into  the  air;  and  cesspools  also  were,  at  that 
time,  a  very  peculiar  source  of  impurity.  I  think  too 
that  their  clothing  had  a  great  influence  on  the  pro- 
duction of  disease.  At  that  time  water  was  scarce, 
and  habits  of  cleanliness  were  unknown.  The  pro- 
ducts of  disease  were  widely  scattered,  and  they 
found  a  ready  nidus  for  their  growth.  Besides  which 
the  water,  scanty  as  it  was,  was  bad,  and  I  have  no 
doubt  that  a  good  supply  of  water  has  had  a  very 
great  influence  on  the  health  of  the  city. 

4647.  In  places  where  the  water  is  bad,  and  the 
supply  is  insufficient,  people  are  naturally  dirty  ? — 
Yes,  that  is  so. 

4648.  (Sir  R.  Martin.)  The  appartments  of  the 


houses  in  ancient  times  were  also  very  confined  ? — 
Yes;  a  great  number  of  circumstances  tended  to 
produce  those  diseases,  and  it  is  very  difficult  to  set 
them  down  to  any  one  cause. 

4649.  (Dr.  Farr.)  Those  diseases  reigned  for  cen- 
turies in  London  ? — Yes,  for  centuries. 

4650.  Therefore  you  do  not  feel  that  because  similar 
diseases  have  prevailed  for  a  long  time  in  India,  they 
cannot  be  removed? — I  should  think  they  might  be 
removed  ;  but  I  speak  with  reservation,  because  I  am 
not  acquainted  with  all  the  circumstances  of  an 
Indian  life.  I  only  speak  of  water  as  being  one 
great  cause  of  disease  ;  there  may  be  others  equally 
potent. 

4651.  Is  not  malaria  a  cause  of  disease  ? — Yes. 

4652.  All  the  circumstances  which  are  known  to 
affect  health  would  have  to  be  taken  into  account 
in  any  sanitary  measure  by  which  it  was  sought  to 
decrease  the  mortality  ? — Yes. 

4653.  In  India,  the  mortality  is  five  or  six  per  cent, 
among  men  between  the  ages  of  30  and  40  ;  what  is 
the  corresponding  mortality  of  the  city  of  London  ? — 
It  ranges  from  L2  to  1*6  per  cent,  in  the  several 
districts  of  the  City.  In  the  whole  city  it  is  about 
1*3  per  cent.,  which  is  just  one-fourth  of  the  mortality 
of  the  soldiers  in  India. 

4654.  What  are  the  chief  circumstances  to  which 
you  direct  your  attention  as  health-officer,  in  keeping 
the  city  of  London  in  a  good  state  of  health  ?— To 
every  circumstance  that  tends  to  pollute  the  air,  and 
lower  vitality,  and  engender  disease,  as  for  example, 
to  the  accumulation  of  filth  in  the  houses  of  people  or 
in  the  public  way ;  to  the  drainage  of  the  soil  ;  the 
trapping  of  every  opening  into  the  drains  and  sewers  ; 
the  overcrowding  of  the  houses  ;  the  management  of 
offensive  trades  ;  the  ensuring  a  good  supply  of  good 
water  ;  and  in  point  of  fact,  to  every  circumstance 
that  will  tend  to  keep  down,  or  to  keep  out,  as  it 
were,  the  introduction  of  decomposing  matter  into 
the  human  body,  whether  by  the  air,  the  water,  or 
the  food. 

4655.  With  reference  especially  to  food  ? — Yes. 

4656.  You  ascertain  the  quality  of  food  exposed  to 
sale  ? — We  seize  two  or  three  tons  of  unfit  food  every 
week. 

4657.  Is  overcrowding  another  cause  of  disease? — • 
Yes  ;  everything  that  tends  to  vitiate  the  atmosphere; 
everything  that  tends  to  promote  putrefactive  decom- 
position, and  to  prevent  a  proper  supply  of  pure  air. 
All  those  circumstances  come  under  my  considera- 
tion. 

4658.  Is  the  drainage  of  the  soil  important  ? — Un- 
doubtedly it  is. 

4659.  Particularly  of  an  alluvial  soil? — Yes. 

4660.  You  think  those  equally  important,  and  that 
all  those  elements  should  be  taken  into  account  ? — I 
do,  because  experience  has  proved  to  us  that  the 
drainage  of  the  soil  has  much  to  do  with  the 
healthiness  of  a  district. 

4661.  (Sir  R.  Martin.)  Do  you  regard  the  relative 
elevation  of  the  ground  as  an  important  element? — Yes. 

4662.  Was  not  the  mortality  from  cholera  manifestly 
affected  by  the  relative  elevation  of  the  ground  in  va- 
rious quarters  of  London? — It  was. 

4663.  As  an  element  per  se  separate  and  distinct 
from  air  and  water  ? — That  was  so. 

4664.  (Dr.  Sutherland.)  It  seems  to  follow  from 
Avhat  you  have  said,  that  pure  water  being  at  all  times 
of  very  great  importance  to  health,  it  is,  if  possible, 
of  still  greater  importance  during  epidemic  seasons? — . 
Yes. 

4665.  Then  in  all  districts  where  epidemic  diseases 
are  likely  to  prevail,  or  have  prevailed,  it  would  follow 
that  the  water  should  be  as  pure  as  possible? — Yes. 

4666.  Then  it  would  appear  also  to  follow,  that 
if  there  are  large  districts  of  country  in  which  epi- 
demic diseases  prevail,  such,  for  instance,  as  fever, 
cholera,  diarrhoea,  and  dysentery,  that  the  utmost  care 
should  be  exercised  in  the  selection  of  water  sources? 
— I  think  so. 

4667.  Would  you  think  it  safe  in  a  case  of  that 
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kind  to  select  water  sources  without  previous  chemical 
analysis  ?, — No,  I  think  it  would  be  most  dangerous 
to  do  so. 

4668.  .Has  there  not  been  a  very  great  improve- 
ment in  the  manner  of  collecting  and  distributing 
Avater  in  this  country? — Very  great. 

4669.  Has  it  been  one  of  the  objects  of  that  im- 
provement to  deliver  the  water  to  the  consumer  purer 
than  it  would  otherwise  be  delivered  ? — Yes. 

4670.  Therefore  the  two  things  appear  to  go  to- 
gether, the  selection  of  a  healthy  source,  and  the 
delivering  of  pure  water  ? — Yes. 

4671.  Supposing  in  an  epidemic  country  you  have 
superficial  wells  dug  in  a  soil  containing  a  large 
quantity  of  organic  matter,  and  suppose  the  mode  of 
drawing  that  water  is  by  throwing  buckets  into  the 
well,  drawing  the  water  up,  spilling  part  of  it  upon 
the  surface,  part  of  the  water  being  washed  into  the 
well  again,  and  suppose  that  the  water  so  drawn  up 
is  carried  in  skins,  and  distributed  to  the  consumers, 
what  do  you  think  is  likely  to  be  the  sanitary  result 
of  such  a  proceeding  ? — That  I  could  hardly  speak  to, 
except  from  an  examination  of  the  water,  but  I  should 
say  the  mode  of  distribution  is  very  objectionable,  and 
is  likely  to  give  the  water  organic  impurities,  and 
to  make  it  indeed  worse  than  it  originally  was.  The 
soaking  of  the  water  from  the  soil  back  again  into 
the  well,  and  the  redistribution  of  it  in  skins,  must  be 
a  means  whereby  an  additional  impurity  must  be 
given  to  the  water  independently  of  that  which  was 
in  it  before. 

4672.  So  that  in  a  country  where  epidemic  diseases 
prevail  you  would  object,  in  a  sanitary  point  of  view, 
to  that  mode  of  distribution  ? — Yes,  I  should  object 
to  that. 

4673.  Have  you  any  information  as  to  the  produc- 
tion of  intermittent  fever  by  the  use  of  water  from 
marsh  lands  ? — Yes  ;  the  use  of  water  in  marshy 
districts  is  certainly  among  the  causes  of  the  inter- 
mittent fever  of  those  districts. 

4674.  In  a  country  where  that  intermittent  fever 
prevails  it  would  become  a  matter  of  very  great 
importance  to  see  that  the  water  is  not  impregnated 
with  any  organic  matter,  and  to  separate  that  from 
the  source  ? — Yes,  I  think  there  would  be  no  doubt 
about  that.  If  we  start  with  the  principle  that  pure 
water  is  necessary  to  preserve  health,  we  are  then  in 
a  condition  to  apply  that  to  every  circumstance  con- 
nected with  the  collection  and  distribution  of  water. 
A  supply  originally  bad  must  have  a  special  con- 
trivance to  make  it  good  ;  or  a  supply  originally  good, 

•  if  fouled  by  any  improper  mode  of  collection  or  dis- 
tribution, may  be  the  cause  of  danger.  The  water 
supplied  to  a  neighbourhood  ought  to  be,  as  far  as 
can  be,  the  best.  I  do  not  speak  of  saline  impurities, 
but  I  am  speaking  of  organic  impurities. 

4675.  Supposing  that  it  were  stated  to  you  that  in 
a  district  where  dysentery,  cholera,  and  fever  pre- 
vailed the  water  was  drawn  from  wells  and  con- 
tained seven,  eight,  or  ten  grains  of  organic  matter 
per  gallon,  what  should  you  expect  ? — I  should  expect 
disease,  and  should  be  very  much  surprised  if  there 
was  not  disease. 

4676.  Will  you  be  so  good  as  to  look  at  that  analysis 
of  waters  at  Secunderabad,  and  state  your  opinion. 
The  well  near  the  hospital  contained  2-64  grains  per 
gallon  of  organic  matter.  The  barrack  well  contained 
3.44  gra;ns  per  gallon  of  organic  matter.  The  tank 
contained  eight  grains  per  gallon  of  organic  matter. 
The  well  contained  11*28  grains  per  gallon  of  organic 
matter  ? — The  first  of  these,  the  well  water  near  the 
hospital,  is  not  a  bad  water,  it  only  contains  10^  grains 
of  total  impurities,  of  which  nearly  three  grains,  how- 
ever, are  organic.  The  barrack  Avell  contains  nearly 
Z\  grains  of  organic  matter.  I  look  upon  that  as 
approaching  the  line  of  danger,  when  we  come  up 
to  three  or  four  grains  of  organic  matter  per  gallon. 
The  next,  the  tank,  contains  eight  grains  of  organic 
matter,  and  the  next,  the  well,  11^  grains  of  organic 
matter;  There  is  no  doubt  that  water  of  that  quality 
is  capable  of  producing  a  great  deal  of  disease. 
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4677.  What  do  you  think  of  the  use  of  iron  pipes  Dr. 

for  conducting  and  distributing  water  in  camps  and  Lelheby. 

cantonments  ? — I  think  them  better  than  lead,  for  two   ,  „  T      "  _ 
t           £■    1     1                1          n             -i  -Vi       15  June  1861 
reasons.    In  the  first  place  you  have  the  possibility,  

and,  I  may  add,  the  probability  of  the  water  becoming 

charged  with  lead  ;  and,  in  the  next  place,  there  is 

the  power  in  iron  pipes  of  improving  the  quality  of 

water  by  catalytic  oxydation. 

4678.  Supposing  Ave  are  not  in  a  condition  to  use 
charcoal,  are  there  then  any  means  of  combating  the 
evil  which  Avould  arise  from  organic  matter  ? — There 
are  several  modes  of  destroying  the  organic  matter. 
There  is  a  native  mode  in  India  Avhich,  I  believe,  is 
very  successfully  employed,  the  rubbing  the  A'essel  in 
which  the  water  is  collected  with  the  berry  of  the 
Strychnos  potatorum;  I  think  the  native  name  is 
Tattan  Kottia. 

4679.  (Sir  R.  Martin.')  They  use  red  hot  irons  in 
their  vessels  for  rain  water  ;  do  you  approve  of  that 
also  ? — It  might  be  serviceable  on  account  of  the  heat 
and  the  oxide  of  iron.  Alum  has  the  poAver  of  neutra- 
lising the  effect  of  organic  matter.  A  soldier,  perhaps, 
has  no  means  of  clarifying  Avater,  but  a  pinch  of  alum 
put  into  water  Avill  tend  to  neutralize  the  action  of 
organic  matter.  A  better  means  than  that  even,  is 
to  add  sulphuric  acid  to  the  water,  so  as  barely  to 
acidulate  it,  and  then  you  completely  neutralise  the 
morbific  action  of  organic  matter. 

4680.  ( Chairman.')  Does  the  sulphuric  acid  giA'e 
an  unpleasant  taste  at  ali  ? — Not  at  all;  it  is  not  to  be 
recognized  with  its  taste ;  it  has  the  effect  not  only  of 
destroying  organic  matter,  but  has  a  special  action  on 
the  alimentary  canal. 

4681.  That  is  not  a  costly  article  ? — Not  at  all  ; 
sulphuric  acid  is  to  be  met  Avith  everyAvhere. 

4682.  It  Avould  not  be  difficult  to  transport  the 
quantity  required  for  this  purpose  ? — Not  at  all ;  each 
man  can  be  provided  Avith  alum  or  sulphuric  acid,  and 
he  would  use  it  himself.  He  will  take  care  not  to 
use  it  to  too  great  an  excess,  because,  if  he  does  be 
Avill  make  the  Avater  acid,  which  may  be  disagreeable 
to  him,  but  it  will  not  hurt  him. 

4683.  You  do  not  consider  these  modes  equally 
good  with  the  charcoal  ? — I  do  not ;  they  are  merely 
preventatives  or  palliatives  ;  the  other  destroys  the 
organic  matter. 

4684.  You  recommend  the  modes  you  have  last 
suggested  as  expedients  on  march  ? — Yes. 

4685.  But  the  charcoal  filtering  Avould  be  the  most 
effectual  remedy  at  a  station  ? — Yes. 

4686.  (Dr.  Gibson.)  Does  the  alum  precipitate  the 
organic  matter  ? — It  does  to  a  certain  extent,  but  if 
used  immediately  without  waiting  for  precipitation 
it  neutralizes  the  action  of  organic  matter  ;  it  has  the 
power  of  preventing  it. 

4687.  (Sir  R.  Martin.)  By  its  free  solution? — 
Yes,  and  by  its  combining  with  the  organic  matter 
and  forming  an  inert  compound,  and  -by  its  astringent 
action  on  the  alimentary  canal. 

4688.  (Dr.  Gibson.)  Do  you  think  the  use  of 
sulphuric  acid  is  better  than  alum  ? — I  think  the 
sulphuric  acid  is  very  potent  certainly,  although  it 
does  not  precipitate  anything,  but  it  neutralizes  the 
action  of  the  putrefying  organic  matter.  Those  Avho 
are  visiting  Paris  cannot  use  the  Avater  in  Paris 
unless  they  put  sulphuric  acid  or  alum  in  the  water. 

4689.  (Dr.Farr.)  The  Avater  supply  of  Paris  being 
derived  to  a  large  extent  from  a  dirty  canal  ? — Yes. 

4690.  Has  your  attention  at  all  been  directed  to 
any  other  disinfectants  ? — It  has  been  directed  to 
nearly  all  the  disinfectants. 

4691.  Do  you  think  them  of  any  use  ? — I  do  not 
think  they  are,  for  Avater. 

4692.  I  mean  for  the  seAvers  ? — If  your  object  is 
not  to  disinfect,  but  to  keep  the  seAA'age  from  putre- 
fying, so  that  no  bad  odours  may  be  eA-oh-ed  from  it, 
in  the  course  of  its  discharge  there  are  several  things 
which  will  stop  its  putrefaction,  and  give  you  an 
opportunity  of  transporting  the  material' Avith'out  any 
danger,  but  I  do  not  knoAV  of  any  substance  that  can 
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Dr  be  used  in  reasonable  quantities  Avhich  has  the  power 

H.  Letheby.     completely  of  arresting  putrefaction. 

  4693.  What  do  you  recommend  as  the  most  useful  ? 

15  June  1861.  — Carbolic  acid  of  coal  tar. 

—  4694.  What  is  that  commonly  called  in  commerce  ? 
— It  is  commonly  called  creosote.  The  creosote  of 
commerce  is  taken  from  wood  tar,  but  this  is  the 
creosote  of  coal  tar  ;  creosote  is  the  common  name 
of  it,  and  it  is  a  powerful  antiseptic  ;  it  is  the  chief 
constituent  of  the  dead  oil  or  tar  used  for  preserving 
timber. 

4695.  Is  it  easily  made  ? — It  is  easily  made  from 
gas  tar. 

4696.  And  it  is  inexpensive  ? — Very  inexpensive. 

4697.  Applying  it  to  sewers  or  cesspools,  does  it 
prevent  putrefaction  ? — It  does. 

4698.  And  destroys  the  putrid  matter  ? — No,  it 
stops  putrefaction ;  it  does  not  destroy  the  organic 
matter. 

4699.  That  is  what  is  commonly  meant  by  an 
antiseptic  ? — Yes. 

4700.  Is  that  the  article  known  in  commerce  as 
McDougall's  powder  or  fluid  ? — It  is. 

4701.  Is  that  used  for  stopping  decomposition  ? — 
Yes. 

4702.  Would  you  recommend  it  for  that  purpose  ? 
— Yes,  I  would,  for  we  have  tried  it  very  largely  in 
some  of  the  sewers  of  the  city,  and  with  a  good 
effect. 

4703.  (Sir  R.  Martin.)  Is  it  preferable  to  Condy's 
solution  ? — Condy's  solution  is  more  powerful  as  a 


deodorizer  ;  it  is  a  true  disinfectant,  and  oxydizes  the 
putrid  matter,  whereas  McDougall's  liquid  simply 
prevents  putrefaction. 

4704.  Have  you  any  experience  of  the  qualities  of 
water  from  artesian  wells  ? — Yes. 

4705.  Do  you  know  anything  of  the  artesian  well 
on  the  plain  of  Grenelle  ? — Yes,  I  have  examined  that 
well,  and  the  artesian  well  which  supplies  the  Trafal- 
gar Square  fountains,  and  one  or  two  of  the  deep  wells 
of  London. 

4706.  What  is  your  opinion  of  them  relatively  to 
other  waters  ? — They  are  very  good  waters  ;  almost 
all  of  them  are  soft  waters,  particularly  if  they  come 
from  the  lower  stratum  of  the  chalk,  the  greensand 
which  is  under  the  chalk.  They  all  of  them  contain 
alkaline  and  carbonate  of  soda.  They  are  good 
waters  for  most  purposes,  although  they  are  objec- 
tionable in  those  cases  where  alkali  is  objectionable. 
Such  waters  cannot  be  used  for  brewing  pale  ale, 
although  very  good  porter  can  be  brewed  from  them. 
Then,  again,  the  sugar  bakers  of  London  cannot  use 
these  waters.  Nevertheless  they  are  soft  waters,  and 
good  drinking  water,  for  they  do  not  contain  any 
organic  matter,  or  but  very  little. 

4707.  Should  you  recommend  the  extension  of 
artesian  wells  ? — Yes,  where  they  are  accessible,  but 
no  general  proposition  can  be  made  with  regard  to 
artesian  wells.  An  artesian  well  can  only  be  made 
in  a  locality  where  you  can  get  down  to  a  stratum 
which  is  capable  of  delivering  water  to  a  higher  level. 
You  cannot  have  an  artesian  well  everywhere. 


The  witness  withdrew. 


Dr. 

U.  D.  Thomson, 
F.R.S. 


Dr.  Robert  Dundas  TnoMSON,  Esq.,  M.D.,  F.R.S.,  examined. 


4708.  (  Chairman. )  I  think  you  are  medical  officer 
of  health  and  analyst  of  food  for  Marylebone  ? — 
I  am. 

4709.  You  have  been  a  medical  officer  in  the 
marine  service  of  the  East  India  Company  ? — I  have 
been. 

4710.  You  served  in  India  and  China  about  30 
years  ago  ? — In  1832  and  1833. 

4711.  Your  personal  experience  has  been  on  board 
ship  rather  than  on  shore  ? — Yes. 

4712.  You  have  had  some  opportunities  of  observ- 
ing the  effect  of  locality  upon  disease,  have  you  not  ? 
— I  have. 

47 1 3.  Is  it  within  your  knowledge  that  the  amount 
of  disease  in  the  different  corps  of  the  Indian  army 
varies  very  greatly  ? — Very  much  indeed. 

4714.  Can  you  speak  from  your  personal  know- 
ledge of  the  efficiency  of  removal  from  one  locality  to 
another  as  a  means  of  cure  to  those  already  affected 
in  the  East  ?— Yes,  particularly  in  reference  to  low 
marshy  districts.  I  have  had  a  good  deal  of  expe- 
rience in  China,  and  I  have  known  cases  where 
removal  to  a  considerable  elevation  seemed  to  cut 
short  the  attack  of  the  disease. 

4715.  (Sir  R.  Martin.)  The  progress  of  the  disease 
amongst  the  men  ? — Yes.  I  may  also  mention  that 
it  did  not  appear  to  me  when  the  men  were  immersed 
in  this  marshy  atmosphere,  that  medicine  had  much 
effect  upon  them.  I  have  tried  quinine,  bark,  arsenic, 
and  other  medicine  without  effect. 

4716.  When  they  were  removed  from  the 
poisonous  locality,  the  medicines  speedily  took  effect  ? 
—Yes. 

4717.  (Chairman.)  The  cases  which  you  speak  of 
are  cases  of  ague  and  fever  ? — Yes. 

4718.  Have  you  had  an  opportunity  in  London  of 
observing  the  effects  of  elevation  on  diseases  of  the 
cholera  class  ? — Yes,  I  have  directed  my  attention  a 
good  deal  to  that  subject.  In  consequence  of  its' 
being  brought  to  my  attention  by  the  Board  of  Health 
in  the  year  1854  I  visited  many  of  the  localities  in 
which  cholera  occurred,  and  my  attention  was  parti- 
cularly directed  to  the  subject  of  elevation. 

4719.  If  I  may  judge  by  some  tables  which  I  have 


before  me  you  found  a  very  marked  decrease  in  the 
mortality  the  higher  the  elevation  ? — Yes. 

4720.  Have  you  got  the  table  here  ? — I  have  got 
one  table  here  which  is  compiled  from  the  cases  of 
cholera  in  1849  and  1854.  I  have  taken  it  from 
Dr.  Farr's  report.  Where  the  elevation  was  from 
100  to  350  feet  the  deaths  were  13  per  10,000  ; 
from  80  to  100  feet,  the  deaths  were  15  per  10,000  ; 
from  60  to  80  feet,  26  per  10,000  ;  from  40  to  60  feet, 
31  per  10,000  ;  from  20  to  40  feet,  49  per  10,000  ; 
under  20  feet,  96  per  10,000. 

4721.  That  was  on  the  occasion  of  particular  epi- 
demics ? — The  epidemics  of  1849  and  1854. 

4722.  Do  you  think  that  that  difference  in  the 
mortality  arose  solely  from  difference  in  elevation  ; 
are  not  the  more  elevated  situations  selected  from 
reasons  of  convenience  by  the  more  well-to-do  classes, 
and  by  those  who  have  better  means  of  averting 
disease  than  other  classes  ? — Yes. 

4723.  Therefore  the  character  of  the  houses  aud 
the  character  of  the  inhabitants  has  something  to  do 
with  that  decreased  mortality  ? — Yes,  to  a  slight 
extent.  We  have  some  of  the  lowest  classes  in  the 
city,  that  is,  the  poorest  classes,  at  an  elevatioD  of 
85  feet  and  nearly  100  feet.  It  is  modified  to  a 
certain  extent  by  the  character  of  the  people.  I  niay 
mention  that  in  the  year  1851  the  total  mortality  in 
Marylebone  was  236  per  10,000,  and  in  1861,  223  per 
10,000. 

4724.  That  was  for  the  year  1860,  was  it  not  ? — 
That  was  when  the  census  was  taken  ;  the  mortality 
is  for  the  year  1860. 

4725.  What  do  you  consider  to  be  the  effect  of 
sewage  upon  the  soil  upon  which  the  town  is  built  ? 
— I  believe  that  has  a  good  deal  to  do  with  the  state 
of  health  of  the  town.  At  a  great  elevation  you 
have  much  better  drainage  than  at  a  low  elevation. 
In  low  positions  you  have  the  sewage  soaking  into 
the  surrounding  soil,  and  particularly  on  the  river 
side  you  have  the  sewers  tide-locked.  I  drew  this 
conclusion  from  a  careful  examination  of  the  wells  of 
London,  and  other  towns,  where  I  found  the  wells 
very  much  contaminated  with  matter  in  the  form  of 
ammonia  and  nitric  acid.    That  ammonia  and  nitric 
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acid  are  the  representatives  of  a  decomposing  state 
of  animal  matter  derived  from  the  surface.  These 
tables  show  the  quantity  of  ammonia  in  some  of  the 
wells. 


The  Public  Street  Pumps  in  St.  Makylebone. 


Total 

Organic 

Am- 

— 

 —  

Residue. 

Matter. 

monia. 

1 

Oxford  Street,  by  Park  Lane  - 

80*32 

10*52 

*868 

2 

,}           _r ai k  oireeu  - 

42*64 

4*96 

"214 

3 

it                    North  And  ley  Street 

77  *  68 

8*88 

1  *  130 

4 

4,          Marylebone  Lane  * 

85*12 

6'  48 

*868 

5 

65*84 

5  *44 

*572 

(i 

j,          Harewood  dates  ■ 

5  *44 

*648 

n 
I 

„                    Princes  Street 

66*72 

*338 

8 

H/Tnvl-i^t  Qtvrwit"  _ 

„                      iviiii  Kt  b  oi-ictu 

90*40 

5*36 

"620 

9 

t>                    Berners  Street 

114*48 

7*04 

2 '  230 

10 

Newman  Street 

126' 32 

12*96 

2*046 

11 

Star  Brewery 

85  "44 

6*48 

1*288 

l  a 

Edgewaro  Road,  by  33a rl  Street 

113 '84 

33*20 

*715 

13 

})         ,,           John  Street 

114*00 

19*60 

1  *646 

14 

„           Queen  Street 

i no • Art 

12*96 

1*378 

15 

New  Road,  by  Lisson  Street  - 
„              Stingo  Lane 

93*44 

7*52 

'965 

16 

68*96 

8*48 

■J  7 

Gloucester  Place 

110*24 

16*80 

"701 

18 

York  Place 

53*36 

7  '76 

*  503 

19 

Nottingham  Place 

67  '92 

5*68 

*379 

20 

„        Devonshire  Place 

80  *40 

9*52 

1 "  709 

21 

Portland  Road  ~ 

58*08 

7  '84 

'799 

22 

Lisson  Grove                       -  ■ 

22'  64 

J.  D/-L 

23 

Rryanstone  Scjuare  - 

96*24 

10*08 

24 

W lgiflbre  Street  - 

72*40 

4*24 

"303 

25 

Cavendish  Square  • 

92*48 

7  '68 

'826 

26 

Vere  Street  ■ 

80 "  64 

8*48 

•'771 

27 

Great  Titchfield  Street  - 

133'76 

7-60 

1-702 

28 

Riding-House  Lane  - 

87*12 

11'36 

1-481 

29 

Marylebone  Lane  - 

53*04 

7"20 

•820 

30 

Foley  Place       -  - 

64*32 

7'36 

1'295 

31 

All  Souls'  Church 

63*36 

10*40 

•441 

32 

Upper  Marylebone  Street 
New  Cavendish  Street  - 

105*76 

10*16 

2-294 

33 

56 '64 

6'48 

•357 

34 

Weymouth  Street 

81*92 

7'52 

•572 

35 

Charlotte  Mews  - 

111*84 

8*08 

1-461 

36 

William's  Mews  - 

72*80 

6'56 

1-061 

37 

High  Street  - 

63 '92 

5'92 

1-171 

38 

Allsop's  Mews  - 

126*96 

16*16 

1-598 

39 

New  Street  - 

85*44 

11*60 

1-316 

40 

Taunton  Mows  - 

128'32 

18*72 

1-219 

41 

Park  Road  - 

90*64 

14*48 

•806 

42 

St.  Mary's  Church        -  . 

87*92 

5'28 

•489 

43 

Park  Crescent     -  - 

100'32 

15'92 

1-006 

M 

Castle  Street  East  - 

110*80 

8*96 

2-7S3 

4726.  ( Col.  Durand.)  Is  not  the  level  about  the 
Edgeware  Road  rather  a  high  level  ? — Earl  Street  is 
from  100  to  120  feet. 

4727.  I  mean  relatively  speaking  to  other  parts  of 
London  ? — The  condition  of  wells  would  very  much 
depend  on  the  nature  of  the  sewers,  and  their 
proximity  to  the  sewers. 

4728.  (Dr.  Farr.)  The  sewer  contents  filter  into 
the  wells  ? — Yes,  in  many  cases. 

4729.  (Sir  R.  Martin.)  Your  observations  with 
regard  to  elevation  go  to  establish  as  a  fact  that  the 
source  of  contamination  of  both  air  and  water  are 
enormously  increased  upon  the  lower  level  ? — They 
are  very  much  increased. 

4730.  As  a  result  of  locality  too  ? — Yes.  I  con- 
sidered this  as  one  of  the  most  essential  points  to 
which  I  could  direct  my  attention,  and  I  gave  it  as 
my  opinion  that  the  wells  were  highly  injurious  to 
the  public. 

4731.  Is  it  not  the  fact  that  a  number  of  these 
wells  have  been  shut  up  ? — I  have  not  moved  much 
further  in  the  question,  because  the  large  arterial 
sewers  will  drain  most  of  these  wells.  I  think  the 
sewers  will  be  one  of  the  most  important  things  for 
London  in  that  respect. 

4732.  (Dr.  Farr.)  Is  the  popular  opinion  that  the 
waters  of  these  wells  are  healthy  likely  to  be  in- 
jurious ? — I  should  think  so. 

4733.  Does  the  vestry  of  Marylebone  believe  that 
the  waters  are  at  all  noxious  ? — The  least  educated 
men  believe  that  they  are  not  noxious.  The  quantity 
of  ammonia  is  very  considerable,  and  represents  a  very 
large  quantity  indeed  of  organic  matter  in  the  first 
stage  of  decomposition.  The  original  matter  is 
organic  matter. 

4734.  (Dr.  Sutherland.)  You  do  not  produce  these 
tables  with  the  view  of  showing  the  water  which 
you  prefer  for  the  public  ? — No. 

4735.  But  rather  what  you  would  avoid  ? — Yes. 

4736.  Can  you  state  what  is  the  usual  depth  of 
these  wells  ? — From  12  to  20  feet.  We  have  some 
150  feet  deep,  which  were  supposed  to  be  artesian 


wells.     I  had  one  of  these  wells  opened,  and  I  Dr. 
found  that  it  was  filled  with  surface  water,  and  that  R.D.  Thomson, 
although  they  had  been  sunk  150  feet  they  had  never  F.S.S. 
reached  the  chalk.    It  was  surface  water.  l5JuneTs61 

4737.  Will  you  describe  the  manner  in  which    t  ' 

these  surface  wells  get  into  that  state.    What  is  the 

process  which  takes  place  by  which  water,  which 
might  originally  be  comparatively  pure,  gets  into  that 
impure  condition? — The  organic  matter  on  the  surface 
and  that  percolating  from  the  sewers  gradually  changes 
from  the  first  condition  into  ammonia,  and  the  carbon 
or  charcoal  of  the  original  water  changes  into  car- 
bonic acid  and  dissolves  the  lime.  This  ammonia 
gradually  passing  through  a  porous  soil  is  changed 
into  nitric  acid.  The  best  tests  are  the  presence  of 
ammonia  and  nitric  acid. 

4738.  ( Sir  R.  Martin?)  These  two  are  most  sure 
tests  ? — Most  sure  tests. 

4739.  (Dr.  Sutherland.)  Whatever  tends  to  keep 
the  surface  in  a  foul  condition,  whether  it  be  defec- 
tive drainage  or  defective  surface  cleansing,  will,  of 
course,  according  to  your  principle,  tend  to  increase 
the  impurity  of  the  water  in  the  Avells  more  rapidly 
than  would  otherwise  occur  ? — Certainly. 

4740.  (Dr.  Farr.)  I  believe  you  began  your  re- 
searches in  Glasgow,  when  you  filled  the  office  of 
Regius  Professor  of  Chemistry  there  ? — I  did. 

4741.  Did  you  find  the  wells  of  Glasgow  as  im- 
pure as  those  of  London  ? — I  found  them  very 
impure. 

4742.  Did  the  representation  made  by  you  and 
others  induce  the  people  of  Glasgow  to  incur  the  ex- 
pense of  getting  a  better  supply? — In  the  first  instance 
there  was  a  proposition  made  by  one  of  the  magis- 
trates to  expend  a  large  sum  of  money  in  constructing 
new  wells,  and  they  came  to  me  for  advice  upon  the 
question.  I  examined  a  number  of  these  wells,  and 
I  considered  them  highly  detrimental  to  health. 
They  sent  the  water  from  a  number  of  them  to  me 
to  make  an  analysis  of.  I  reported  on  them,  and  found 
large  quantities  of  nitric  acid  and  ammonia,  and  they 
ceased  to  carry  out  the  project.  Various  sources 
were  examined  for  the  supply  of  pure  water,  of  which 

1  had  the  charge  iu  a  chemical  point  of  view,  and 
now  Glasgow  is  supplied  with  the  purest  water,  I 
believe,  in  the  kingdom,  the  water  of  Loch  Katrine. 

4743.  What  quantities  of  impure  matter  are  found 
in  that  water  ? — When  the  water  was  first  introduced 
the  quantity  amounted  to  as  much  as  3^-  grains  in  a 
gallon.  Having  examined  the  water  taken  from  the 
loch  some  years  before  I  was  rather  surprised  to 
find  it  was  so  much,  because  I  had  before  found 
that  it  was  only  2i  grains. 

4744.  Was  that  organic  matter  ? — No,  the  total 
quantity  of  solid  matter  left  in  a  gallon  of  water. 

4745.  That  was  the  result  you  arrived  at  by 
analysis  ? — By  analysis  with  great  care.  I  found 
some  streams  had  gained  access  to  it  in  its  passage  to 
the  town.  In  March  last  I  found  the  water  in  the 
City  of  Glasgow  to  be  of  the  same  composition  as  the 
water  in  the  loch  itself ;  the  total  impurities  were 

2  •  35,  of  which  0  ■  605  is  organic. 

4746.  I  believe  the  City  of  Glasgow  incurred  con- 
siderable expense  in  introducing  this  water  ? — Very 
large  expense  ;  they  spent  about  three-quarters  of  a 
million. 

4747.  (Sir  R.  Martin.)  What  was  the  material  of 
the  pipes  ? — That  was  another  question  which  we 
had  investigated.  It  caused  a  great  deal  of  opposition 
to  the  introduction  of  the  water  before  Parliament. 
I  assisted  in  the  experiments,  and  we  found  that 
the  water  acted  readily  upon  the  clean  surface  of 
lead  ;  after  some  time  this  action  ceased,  and  we 
found  that  an  alloy  of  lead  and  tin  was  much  less 
easily  acted  upon  than  pure  lead,  and  accordingly  in 
my  report  I  recommended  that  an  alloy  of  this 
description  should  be  used  for  the  supply  of  houses, 
although,  at  the  same  time,  I  considered  it  was  ad- 
visible  that  lead  should  be  entirely  abolished  for 
cisterns. 

4748.  (Dr.  Farr.)  Is  there  not  a  notion  that  pure 
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Dr.  .  water  acts  on  lead  more  rapidly  than  impure  water  ? 
E.D.  Thomson,  — There  is  no  doubt  it  does  act  more  readily  on  the 

I<J{.S.       fresh  surface  of  lead. 
,e  T"  4749.  Do  you  expect  any  evil  to  result  from  that 
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 in  the  case  ot  Glasgow,  -which  now  gets  its  water 

from  Loch  Katrine  ? — The  cisterns  not  being  new, 
being  old  cisterns,  the  lead  is  not  acted  upon  by  the 
water,  so  that  no  prejudicial  effect  has  resulted  from 
the  use  of  that  water. 

4750.  Are  there  any  economical  means  of  obviating 
any  inconvenience  of  that  kind  ? — The  only  remedy 
is  to  paint  the  cistern  or  have  a  slate  cistern. 

4751.  Is  it  not  the  fact  that  the  water  goes 
rapidly  through  the  pipes  so  that  very  little  lead 
could  be  absorbed  by  the  water  ? — That  would  be  the 
case. 

4752.  Are  the  people  of  Glasgow  satisfied  with  the 
result  of  this  great  expenditure  ? — I  believe  they  are. 
I  believe,  in  fact,  that  the  most  economical  process 
that  can  be  adopted  for  a  town  is  to  bring  in  a  good 
supply  of  water  at  the  expense  of  the  corporation. 

4753.  Should  you  think  that  the  troops  stationed 
in  London  are  in  a  better  condition  now  than  they 
were  formerly  owing  to  the  better  water  with  which 
they  are  supplied  ? — I  have  no  doubt  of  it. 

4754.  Should  you  think  that  if  the  water  in  India 
was  procured,  as  you  know  it  is,  from  the  tanks  and 
wells,  that  it  would  be  likely  to  be  injurious  to  the 
health  of  the  soldiers  ? — I  think  so.  My  experience 
of  the  tanks  has  been  quite  shocking. 

4755.  Do  you  think  that  impurity  is  at  all  re- 
presented by  the  wells  of  London  which  you  have 
analysed  ? — They  are  very  much  more  impure. 

4756.  What  are  the  chief  sources  of  impurity  ? — In 
the  first  place  the  tanks  are  open,  and  persons  bathe 
in  them.  There  is  continually  a  quantity  of  organic 
matter  which  gains  access  to  the  water,  and  these 
waters  are  generally  quite  turbid. 

4757.  What  renders  them  turbid  ? — The  matter 
which  gains  access  to  them,  because  the  water  is  not 
protected. 

4758.  Is  not. the  water  disturbed  by  the  constant 
dipping  in  of  buckets  ? — Yes,  and  the  dust  flies  in. 

4759.  Are  they  uncovered  ? — They  are  quite  un- 
covered ;  people  walk  down  by  steps  into  these  tanks 
and  bathe  in  them. 

4760.  How  are  they  affected  in  the  rainy  season  ? — 
Impurity  is  washed  into  them. 

4761.  How  are  those  waters  introduced  into  the 
tanks  ? — There  is  the  surface  drainage. 

4762.  Like  the  ponds  in  England  out  of  which  cattle 
drink  ? — Yes,  very  frequently  these  tanks  are  in  the 
solid  rock.  I  have  seen  these  tanks  excavated  in  the 
rock. 

4763.  The  quality  of  the  water  varies  in  different 
parts  of  the  town  ? — No  doubt. 

4764.  Have  you  any  examples  of  the  ill  effects  of 
sewage  upon  water  ;  can  you  give  any  proof  that 
that  induces  the  diseases  which  are  very  prevalent 
in  India  ? — I  may  mention  that  I  went  to  Broad 
Street  in  the  district  of  Soho,  and  took  samples  of 
water. 

4765.  Was  that  from  the  instructions  of  the  Board  of 
Health  ? — Yes  ;  I  took  samples  of  water  from  many  of 
the  houses  where  persons  had  died  of  cholera,  and  in 
some  of  those  houses  I  found  actually  the  dead  bodies 
of  the  poor  patients. 

4766.  That  was  not  one  of  the  poorest  districts  of 
London  ? — No  ;  I  was  very  much  struck  with  the 
peculiarity  of  one  water,  and  that  was  the  water 
which  had  been  supplied  by  the  New  Biver  Company. 
Having  found  the  quantity  of  impurity  in  this  water 
very  large  I  sent  my  assistant  from  the  St.  James's 
district  on  the  same  day  to  the  New  Biver  Head  to 
take  water  from  the  reservoir.  I  found  the  water  at 
the  reservoir  to  be  of  a  totally  different  composition 
from  the  water  I  had  taken  from  the  houses.  I  repeated 
this  experiment  frequently,  and  I  found  that  the 
amount  of  impurity  of  the  water  taken  from  certain 
houses  in  the  Soho  district  was  28*64  ;  2"02  was  the 
organic  impurity,  while  the  composition  of  the  New 


Biver  water  was  17-22  total  impurity,  and  the  organic 
impurity  was  L46.  When  this  statement  was  first 
published  in  a  short  resume  of  the  proceedings  of  the 
Board  of  Health  the  New  Biver  Company  denied 
the  accuracy  of  my  analysis.  I  repeated  my  analysis, 
and  I  found  similar  results,  and  after  a  long  paper 
controversy  they  at  last  admitted  that  the  water 
which  I  examined  was  actually  derived  from  a  well  in 
the  Hampstead  Boad,  pumped  not  into  the  reservoir 
at  the  New  Biver  head,  but  pumped  by  a  pipe  which 
gained  access  to  the  New  Biver  pipes  by  a  lateral 
communication,  so  that  every  day  it  varied. 

4767.  You  detected  that  difference  by  the  analysis  ? 
— With  the  greatest  facility.  The  peculiarity  of  the 
residue  of  this  water  was  that  it  was  fusible.  If  I 
took  a  small  portion  of  the  residue  and  put  it  into 
a  candle  it  fused,  whereas  that  of  river  water  never 
fuses  under  the  same  conditions.  Biver  water  con- 
tains so  much  lime  that  it  is  infusible;  wherever  you 
have  a  large  quantity  of  alkali,  as  in  artesian  wells,  it 
would  fuse,  and  sea  water  in  the  same  way  would  fuse. 

4768.  In  this  particular  district  people  lay  dead 
of  cholera  in  almost  every  house  ? — A  very  large 
number. 

4769.  To  what  do  you  attribute  that  large  number 
of  cases  of  cholera  in  that  particular  locality  ? — I 
think  it  was  very  much  connected  with  the  water. 

4770.  There  was  a  pump,  was  there  not,  in  Broad 
Street  ?— Yes. 

4771.  Do  you  know  the  composition  of  the  water 
in  that  pump  ;  it  was  a  shallow  well  was  it  not  ? — 
Yes;  92*06  was  the  total  impurity,  7*8  was  the  organic 
impurity. 

4772.  A  committee  of  the  inhabitants  with  the 
assistance  of  Dr.  Snow  investigated  all  the  cases,  did 
they  not  ? — Yes. 

4773.  Did  they  not  find  that  a  good  many  of  the 
people  had  been  using  the  water  of  that  pump  ? — A 
very  large  number. 

4774.  Is  there  not  an  instance  of  a  person  sending 
from  Hampstead  for  the  water  of  that  pump  ? — There 
was  a  very  remarkable  instance  of  that.  A  lady  who 
had  been  in  the  habit  of  residing  in  that  district  went 
to  reside  at  West  End,  Hampstead,  and  she  expressed 
a  wish  to  have  some  water  from  that  pump  ;  the 
water  was  brought  to  her,  and  she  was  very  soon 
afterwards  attacked  with  cholera,  although  no  case 
of  cholera  had  previously  appeared  in  Hampstead. 

4775.  There  were  one  or  two  other  cases  of  the 
same  kind,  were  there  not  ? — There  was  another  case 
at  West  Ham  which  I  also  investigated.  A  report 
was  brought  to  the  medical  officers  of  health  that 
cholera  had  broken  out  just  beyond  the  metropolitan 
boundary  three  or  four  years  ago.  I  forget  the  exact 
year,  but  there  was  no  cholera  at  the  time  within  the 
metropolitan  boundary.  I  went  down  there  and  we 
found  a  block  of  houses  in  which  cholera  had  appeared 
in  .almost  every  house,  and  we  could  not  trace  it  to 
any  greater  distance.  Although  not  within  the 
metropolitan  boundary,  a  medical  officer  of  health, 
Dr.  Elliott,  had  been  appointed  some  time  before,  and 
he  had  the  good  sense  to  examine  the  Avater  supply,  and 
removed  the  handle  of  a  particular  pump,  and  after 
the  removal  of  the  handle  of  that  pump  we  could 
not  ascertain  that  any  new  case  of  cholera  occurred. 

4776.  Is  there  not  a  case  of  a  boy  who  accidentally 
passed  that  pump  who  tasted  some  of  the  water  and 
died  ? — Our  attention  was  directed  to  the  Begistrar- 
General's  report  (for  the  returns  are  not  published 
of  West  Ham)  which  noticed  the  death  of  a  boy  from 
cholera  in  Poplar.  Upon  a  careful  investigation  of 
that  case  we  found  that  the  boy  on  the  preceding 
Sunday,  I  think  it  was,  had  passed  West  Ham  with 
his  father,  and  after  getting  beyond  this  block  of 
houses  his  father  missed  him,  and  looking  back  saw 
him  drinking  at  the  pump,  When  I  went  there  I 
requested  the  handle  of  the  pump  to  be  restored,  and 
I  took  a  bucket  and  got  a  friend  of  mine  to  pump  up 
the  water.  The  bucket  was  quite  full  of  organic 
matter  ;  there  was  an  immense  quantity  of  organic 
matter,  and  upon  examining  the  source  of  this  water 
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we  found  that  it  was  simply  the  surface  drainage 
from  the  neighbourhood  containing  a  considerable 
quantity  of  river  water.  Creeks  pass  up  in  this  direc- 
tion; it  is  intersected  by  creeks. 

4777.  Have  you  any  other  great  example  shewing 
the  influence  of  the  Thames  water  upon  the  mortality 
at  the  time  the  cholera  was  prevailing  in  London  ? — 
Yes  ;  a  very  remarkable  case  occurred  on  the  south 
side  of  the  river,  in  the  district  supplied  by  the 
Lambeth  and  Southwark  water  companies.  I  found 
that  the  Southwark  company's  water  was  of  a  different 
composition  to  the  water  of  the  Lambeth  Company. 
When  I  applied  a  piece  of  muslin  over  the  mouth 
of  a  supply  pipe  in  my  laboratory,  I  got  a  large 
quantity  of  human  excrement. 

4778.  You  mean  your  laboratory  in  St.  Thomas's 
Hospital  ? — Yes. 

4779.  That  was  the  water  which  the  patients  in 
St.  Thomas's  Hospital  were  using  ? — Yes. 

4780.  What  date  was  that  ? — That  was  in  1854, 
at  the  time  of  the  outbreak  of  cholera;  I  had  examined 
it  previously,  and  found  it  exceedingly  impure, 
containing  a  large  quantity  of  organic  matter.  Upon 
going  to  the  houses  in  Lambeth  supplied  by  these 
two  companies  indiscriminately  I  was  enabled  to  tell, 
upon  analysis,  which  houses  were  supplied  by  the 
Lambeth  and  which  by  the  Southwark  Company,  but 
by  no  other  means  except  by  analysis;  the  people  did 
not  know  it. 

4781.  The  two  companies  had  been  for  a  long  time 
in  competition  ? — Yes. 

4782.  And  had  pipes  down  in  almost  every  street  ? 
—Yes. 

4783.  They  sometimes  supplied  alternate  houses  ? 
—Yes. 

4784.  So  that  the  population  supplied  by  the  two 
companies  was  almost  precisely  in  the  same  condition? 
• — Precisely  in  the  same  condition  ;  on  the  same 
occasion  I  got  some  of  the  occupiers  of  the  houses  to 
show  me  their  water  receipts  in  order  to  corroborate 
my  chemical  analyses. 

4785.  From  what  part  of  the  river  did  the  South- 
wark Company  get  their  supply  ? — From  Vauxhall 
Bridge. 

4786.  At  what  part  of  the  river  did  the  Lambeth 
Company  obtain  their  supply  ? — From  Teddington 
Lock,  at  Hampton.  The  number  of  houses  supplied 
by  the  Lambeth  Company  was  24,854. 

4787.  Is  that  from  a  return  supplied  by  the  company 
itself? — I  think  so.  The  number  of  houses  supplied 
by  the  Southwark  Company  in  1854  was  39,726. 
The  houses  supplied  by  the  Lambeth  Company  con- 
tained a  population  of  166,206,  and  those  supplied  by 
the  Southwark  Company,  268,171.  The  deaths  from 
cholera,  in  the  Lambeth  houses,  were  611,  and  in  the 
Southwark  houses,  3,476.  The  deaths  estimated  by 
the  Lambeth  ratio,  in  the  Southwark  district,  were 
976,  and,  therefore,  I  conclude  that  there  were 
destroyed  by  the  Southwark  and  Vauxhall  company 
2,500  persons.  The  cholera  deaths  of  the  population 
in  the  Lambeth  district  were  37  to  every  10,000,  and 
in  the  Southwark  district  they  were  130  to  10,000, 
which  is  one  to  three  and  a  half. 

4788.  What  you  have  just  referred  to  relates  to 
the  epidemic  of  1854  ;  will  you  now  refer  to  the 
previous  epidemic  of  1848-49;  what  was  the  state  of 
things  as  to  the  water  supplied  by  these  two  compa- 
nies ? — The  water  supplied  by  both  these  companies 
was  then  derived  from  the  impure  sewage  water  in 
the  river. 

4789.  From  what  point  of  the  river  did  the  Lambeth 
company  then  take  their  water  ? — I  think  opposite 
their  works  in  Lambeth,  near  Hungerford  Bridge. 

4790.  That  was  a  most  impure  water  ? — Yes  ; 
in  1848-49  there  were  125  deaths  in  10,000,  in  Lam- 
beth, and  118  deaths  in  10,000  in  the  Southwark 
district.  The  Southwark  company  at  that  time  took 
their  water  higher  up  than  the  Lambeth  company, 
hence  the  mortality  in  Lambeth  was  greater.  Probably 
a  larger  quantity  of  impure  water  was  supplied  at 
that  time  to  Lambeth.    I  analysed  the  various  metro- 
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4791.  It  is  generally  admitted  now,  is  it  not,  that 
the  excessive  mortality  in  cholera,  in  any  district  or 
country,  arises  partially  from  impure  water  ? — I  think 
there  is  no  doubt  of  that. 

4792.  What  were  the  special  elements  in  the  water 
to  which  you  ascribe  the  diffusion  of  impurity,  and 
the  fatality  of  this  disease  in  the  two  years  of  epidemic? 
— To  the  organic  matter. 

4793.  Should  you  expect  the  mortality  in  London 
from  cholera  to  be  as  great  at  any  future  time  as  it 
was  in  the  years  1849  and  1854  ? — I  should  not 
expect  it  to  be  so  great  when  the  water  is  pure. 

4794.  You  are  aware  that  dysentery,  cholera,  any 
fever  are  the  most  prevalent  diseases  in  India  and  the 
most  fatal  ? — Yes. 

4795.  Do  you  think  that  the  mortality  from  those 
diseases  would  be  likely  to  be  reduced  by  giving  them 
better  water  ? — No  doubt  of  it. 

4796.  You  would  not  be  satisfied  if  the  population 
of  Marylebone  obtained  its  water  from  the  same  or 
nearly  the  same  source  as  the  army  in  India  now  gets 
its  water  ? — Certainly  not. 

4797.  Should  you  think  that  a  dangerous  state  of 
things  ? — Very  dangerous. 

4798.  Should  you  expect  the  mortality  to  be  higher 
than  it  now  is  in  Marylebone  ? — Very  much  higher. 

4799.  Should  you  think  it  worth  Avhile  to  incur  any 
expense  in  supplying  them  with  better  water  ? — I 
should  think  it  essential  that  the  best  water  should  be 
supplied. 

4800.  Do  you  think  that  the  health  of  the  popula- 
tion can  ever  be  secure  unless  the  water  is  of  good 
quality  ?  —  No.  Perhaps  I  may  mention  that  I 
reported  to  the  East  India  Company,  some  years  ago, 
as  to  the  qualities  of  certain  waters  prepared  by  dis- 
tillation :  I  reported  with  General  Sir  Robert  Napier. 
A  number  of  waters  which  had  been  distilled  prin- 
pally  from  sea  water  Avere  sent  to  me  by  Sir 
Robert  Napier ;  they  had  been  distilled  by  a  patent 
apparatus  which  professed  to  compress  a  quantity  of 
air  during  the  distillation  into  the  water;  I  examined 
all  these  samples,  and  found  that  the  quantity  of  air 
compressed,  when  they  reached  me,  was  not  greater 
than  the  distilled  water  in  my  own  laboratory,  because 
supposing  you  could  compress  air  into  water,  it  would 
only  be  a  temporary  expedient ;  directly  you  expose 
that  water  to  the  air  it  would  pass  into  the  atmosphere. 

4801.  What  was  the  object  of  that  process  ? — To 
make  it  more  palatable. 

4802.  It  was  in  order  to  get  rid  of  the  impurity  in 
the  water  by  distillation,  and  then  to  render  it  palat- 
able ? — To  imitate  natural  water  by  compressing  air 
into  it. 

4803.  It  would  not  affect  the  sanitary  condition 
of  the  water  ? — No,  it  would  merely  make  it  more 
palatable  water  when  distilled. 

4804.  Have  you  any  experience  of  the  effect  of 
water  in  the  East  ? — Yes.  When  I  went  to  China  I 
recommended  the  commanding  officer  to  pay  parti- 
cular attention  to  the  supply  of  water.  The  old  mode 
of  supplying  water  was  to  take  it  direct  from  the  Can- 
ton River.  I  volunteered  to  go  with  the  boat's  crew, 
and  select  the  water  myself.  Accordingly,  on  various 
occasions,  we  proceeded  up  the  creeks  into  the  interior, 
and  there  remained  until  ebb  tide.  I  took  my  tests 
with  me,  and  gave  the  order  when  the  water  was  to 
be  filled  in.  It  was  rather  in  those  days  a  difficult 
matter,  because  the  natives  were  in  the  habit  of 
attacking  us,   and  we  were  obliged  to  go  armed. 

Mm 
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Dr.         But  still  we  pursued  that  mode,  and  we  had  not  a  case 
11.  D.^Thomson,  0f  cholera  in  the  ship,  although  in  other  ships  cholera 
did  exist,  and  we  were  afraid  of  its  being  commu- 
15  June  1861.    nicated  to  us.    I  had  no  great  faith  at  that  time  in 

,  .     water  alone  being  the  cause  of  disease,  but  at  the 

same  time  I  thought  it  was  necessary  to  take  this 
precaution.  I  may  mention  another  case  in  which  I 
consider  water  was  connected  with  cholera.  On 
arriving  at  Bombay,  12th  May,  it  was  reported  that 
no  cases  of  cholera  existed  in  the  towu.  The  tempe- 
rature was  then  at  80°,  and  the  wind  westerly,  with  a 
clear  sky.  On  the  loth  the  disease  appeared  in  the 
town.  Cases  of  diarrhoea  were  frequent  on  board 
ship  in  the  harbour  about  the  24th.  The  first  case  of 
cholera  occurred  on  the  7th  June,  and  terminated 
fatally.  The  wind  was  now  south-westerly,  and  the 
monsoon  being  about  to  set  in,  which  it  did  on  the 
14th,  with  rain.  On  the  8th  two  cases  of  cholera 
occurred  ;  on  the  15th  there  was  another  case  of 
cholera,  and  on  the  16th  a  fatal  case.  These  men 
had  been  working  in  the  hold,  and  using  Bombay 
Avater.  In  the  hold  the  heat  and  closeness  were  very 
great,  and  the  abominable  odour  of  sharks'  fins,  part 
of  the  cargo,  was  very  annoying.  The  portion  of  the 
hold  where  the  men  had  been  stowing  cotton  I  found 
extinguished  a  Davy  lamp.  From  this  period  no 
Europeans  were  allowed  to  stow  ;  and  on  the  18th 
they  were  replaced  by  Seedies,  powerful  Muscat  men. 
Cholera  disappeared  from  the  ship.  The  Seedies 
worked  for  some  days,  and  then  left  for  shore,  and 
were  reported  to  have  died  of  cholera.  The  water 
of  Bombay  I  found  to  contain  much  organic  matter, 
having  been  taken  from  a  tank.  A  large  tank  used 
by  the  natives  may  be  shortly  described  as  being  cut 
out  of  the  solid  rock,  containing  water  which  is 
usually  muddy,  produced  by  the  agitation  excited  by 
the  natives  entering  for  the  purpose  of  carrying 
the  water  and  for  bathing  ;  taste,  warm  and  earthy  ; 
temperature,  80°  to  85°.  The  large  tank  I  recollect 
which  was  much  used  for  the  supply  of  water  had  on 
its  banks  several  faquirs  who  had  resided  there  for 
years.  One  of  these,  who  had  made  a  vow  to  allow 
his  nails  to  grow  for  12  years,  attracted  my  attention 
by  the  remarkable  appearance  of  his  nails,  which 
resembled  ram's  horns,  in  being  twisted  and  indu- 
rated to  the  length  of  six  inches.  I  was  desirous  of 
getting  a  specimen  of  his  off-cast  nails  for  my  museum, 
but  he  replied  that  it  was  part  of  his  vow  to  throw 
them  into  the  tank,  where  also  all  excretions  were 
deposited,  and  where  his  ablutions  were  performed, 
according  to  his  own  statement.  These  waters  con- 
tain much  organic  matter  in  solution  ;  a  considerable 
amount  in  suspension,  and  some  common  salt — sul- 
phate and  carbonate  of  lime. 

4805.  It  was  not  generally  known  then  that  cholera 
was  conveyed  through  water  ? — We  did  not  consider 
that  water  alone  was  capable  of  producing  disease. 

4806.  It  is  a  very  old  doctrine  that  pure  water  is 
essential  to  health,  is  it  not  ? — The  Indian  theory  is 
that  water  is  the  cause  of  disease.  I  found  that  very 
common  amongst  the  natives. 

4807.  {Sir  R.  Martin.)  The  designation  given  by 
natives  to  climate  is  air  and  water  ? — Yes,  I  under- 
stand that  that  is  so. 

4808.  {Dr.  Farr.)  What  are  the  readiest  means  of 
detecting  any  impurity  in  water  which  are  now-  em- 
ployed ? — In  the  first  place,  you  have  to  ascertain  if 
any  animal  matter  has  gained  access ;  that  depends 
on  the  quantity  of  ammonia  and  nitric  acid. 

4809.  Have  you  an  easy  way  of  ascertaining  the 
presence  of  organic  matter  ? — Not  a  very  easy  way  ; 
that  is  a  difficult  process. 

4810.  What  kind  of  process  do  you  employ  ? — I 
distil  the  ammonia. 

4811.  Is  that  for  determining  the  quantity  of 
organic  matter,  or  merely  for  determining  its  pre- 
sence ? — To  determine  the  quantity  which  has  origi- 
nally gained  access. 

4812.  You  think  it  necessary  to  distil  the  ammonia 
in  order  to  do  that  ? — To  get  at  the  quantity  you 
must  do  it.    The  quantity  was  so  great  in  a  portion 


of  the  Southwark  water  that  I  actually  distilled  it 
over  and  crystallized  it,  and  converted  it  into  sulphate 
of  ammonia. 

4813.  From  what  source  is  the  ammonia  derived  ? 
— In  the  river  I  consider  it  is  derived  from  urine. 

4814.  What  process  do  you  recommend  for  purifi- 
cation ? — In  the  first  place,  filtration  to  remove  the 
mechanical  impurities.  I  have  succeeded  in  removing 
the  colouring  matter  by  means  of  animal  charcoal  to  a 
considerable  extent. 

4815.  That  is  quite  effectual  in  removing  the  organic 
matter  ? — To  a  certain  extent  it  is. 

4816.  All  kinds  of  organic  matter  ? — No,  only  the 
colouring  matter. 

4817.  Is  not  organic  matter  rather  a  vague  term  ? 
— It  is  a  mixture. 

4818.  Would  not  that  include  an  infinite  number 
of  substances  ? — No  doubt. 

4819.  Which  would  vary  in  almost  every  instance 
in  their  effects  upon  the  human  body  ? — No  doubt. 

4820.  It  is  necessary  therefore  to  remove  them  all, 
in  order  to  be  quite  sure  that  none  of  them  are 
noxious  ? — It  is. 

4821.  Do  you  recommend  anything  in  preference 
to  the  filter  ? — The  common  mechanical  filter  on  a 
large  scale  will  remove  the  mechanical  impurities. 

4822.  Do  you  know  of  any  mode  of  getting  rid  of 
the  organic  matter  in  solution  ?— I  know  of  no  mode 
of  getting  rid  of  the  organic  matter  in  solution  except 
boiling  it,  that  is  to  say,  to  destroy  its  vitality. 

4823.  If  you  had  the  water  from  an  Indian  tank, 
constructed  in  the  way  you  know  they  are,  how 
would  you  proceed  to  purify  it,  so  that  it  might  be 
used  by  the  soldier  with  impunity  ? — I  would  not 
recommend  the  use  of  tank  water  for  the  soldier,  but 
if  you  could  not  get  any  other  water,  I  would  filter 
it  and  I  should  boil  it,  and  then  all  the  germs  of 
organization,  Avhether  animal  or  vegetable,  would  be 
destroyed. 

4824.  {Col.  Durcmd.)  Which  Avould  you  do  first, 
boil  or  filter  ? — You  might  boil  first,  but  it  would 
perhaps  be  better  to  filter  first,  because  you  would 
have  a  quantity  of  filthy  matter  in  your  boiler. 

4825.  Of  course  you  can  get  water  purest  in  the 
highest  ground  and  stations  ? — Yes.  Perhaps  you 
will  allow  me  to  explain  the  division  I  make  of  the 
different  kinds  of  water.  I  divide  water  for  domestic 
purposes  into  three  heads,  which  I  can  illustrate  by 
this  diagram.  I  have  got  three  curves  here ;  th 
lower  one,  the  yellow,  represents  the  pastoral  drain- 
age, the  red  one  represents  the  agricultural  drainage, 
and  the  third  represents  the  well  drainage. 

4826.  So  that  on  the  hill  stations  you  get  pure 
water  ? — Yes,  it  is  not  contaminated  with  any  agri- 
cultural impurity,  such  as  manure  and  latrine  matter. 

4827.  On  plains  covered  with  agricultural  fields 
you  get  a  certain  quantity  of  impurity  from  the  sur- 
face ? — Yes. 

4828.  Is  that  the  case  with  the  wells  also  ? — Yes  % 
the  difference  between  these  is  this,  that  the  pastora' 
water  during  rain  becomes  pure,  and  the  agricultural 
water  during  rain  becomes  more  impure,  and  so  does 
the  well  water.  The  lower  curve  represents  Loch 
Katrine.  Then  there  is  the  Manchester  water  and 
the  Dublin  water. 

4829.  The  water  which  is  now  supplied  to  London 
is  derived  from  an  agricultural  district  ? — You  may 
consider  these  experiments  as  representing  the  con- 
dition in  summer. 

4830.  {Chairman.)  According  to  this  line  there 
seems  to  be  very  little  difference  in  the  pastora] 
water  ? — Loch  Katrine  has  always  the  same  compo- 
sition. 

4831.  The  maximum  of  impurity  represented  by 
that  diagram  is  4810? — That  is  a  well  at  Wisbeach, 
the  water  from  Avhich  was  sent  to  me  during  the 
prevalence  of  cholera.  Cholera  was  very  bad  in  that 
place,  and  people  were  supplied  from  that  well. 

4832.  Generally  a  well  in  a  marshy  district  is  im- 
pure ? — Yes  ;  I  supplied  that  analysis,  and  I  was 
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astonished  at  the  quantity  of  organic  matter  that 
there  was. 

4833.  I  see  well  water  in  Liverpool  is  represented  at 
13.8  ? — 13.8  up  to  417.  The  last  was  such  a  remarkable 
case  that  the  surveyor  of  the  town  was  kind  enough 
to  measure  the  distance  for  me  from  the  river  to  the 
well,  and  he  made  it  1,000  yards.  The  well  in  the 
Vauxhall  Road  terminating  1,050  yards  from  the 
river  contained  417  grains  of  total  residue  per  gallon. 
Another  well  in  Eatchelor-street,  760  yards  from  the 
river,  contained  299.45  grains  of  total  residue  per 
gallon.  I  believe  the  reason  of  the  well  furthest  away 
containing  the  largest  quantity  was,  I  have  under- 
stood, that  there  is  a  creek  which  approaches  the 
Vauxhall  Road  well,  and  therefore  this  dees  not  give 
us  the  exact  distance  of  the  percolation.  But  at 
Smithfield,  800  yards  from  the  river,  the  quantity  of 
residue  in  the  gallon  was  226.25  grains.  That  was 
less  than  at  760  yards. 

4834.  {Col.  Durand.)  About  Liverpool  there  is  a 
good  deal  of  flat  ground — the  Liverpool  marshes,  and 
places  of  that  sort  ? — Yes. 

4835.  {Dr.  Sutherland.)  Suppose  you  were  about 
to  apply  practically  the  principles  which  you  have 
been  alluding  to,  in  the  selection  of  water  sources, 
will  you  state  the  order,  beginning  with  the  purest, 
in  which  you  would  select  the  sources  ? — I  would, 
before  all  others,  take  a  pastoral  water,  that  is  to  say, 
a  mountain  drainage,  the  drainage  from  land  in  its 
natural  state.  Next  to  that  would  be  agricultural 
drainage,  which  would  be  probably  a  river.  In 
other  words,  the  pastoral  drainage  would  represent 
the  sources  of  the  river,  and  the  agricultural  drainage 
would  represent  the  river  on  its  passage  through 
agricultural  districts.  Of  course  the  wells  are  most 
impure.  » 

4836.  What  do  you  say  to  rivers  ? — The  rivers  are 
the  next  most  impure,  and  the  least  impure  is  the 
mountain  drainage. 

,  4837.  Then  they  stand  in  this  order  :  first  pastoral, 
then  agricultural  drainage,  and  then  rivers  ? — Rivers 
are  often  agricultural  drainage. 

4838.  Then  Avould  there  be  the  natural  springs  ? — 
Natural  springs  are  nothing  more  nor  less  usually 
than  pastoral  drainage. 

4839.  Will  you  state,  with  regard  to  the  geological 
formations,  the  order  in  which  the  formations  begin 
to  give  impure  water  ? — The  purest  water  is  obtained 
from  the  primary  rocks,  such  as  granite,  and  mica, 
and  elayslate,  such  as  you  have  in  the  Highlands  of 
Scotland.  In  the  river  Dee,  at  Aberdeen,  the  water 
has  four  degrees  of  impurity,  coming  from  the  slaty 
districts.  These  are  rocks  which  there  is  very  great 
difficulty  in  decomposing,  because  they  resist  the 
action  of  the  atmosphere. 

4840.  These  occur  in  the  pastoral  drainage  ? — Yes, 
agricultural  drainage  would  represent  a  soil  which  is 
supplied  with  artificial  manure,  such  as  is  represented 
by  the  Thames.  That  acts  as  a  great  sewer  for  the 
whole  of  the  agricultural  portion  of  England  through 
which  it  passes. 

4841.  What  do  you  say  to  calcareous  waters  ? — 
Chalk  ? 

4842.  Yes  ? — Those  are  very  objectionable. 

4843.  What  do  you  say  to  water  passing  through 
sands  ? — It  would  depend  very  much  on  the  nature  of 
the  sand  ;  generally  sands  supply  pure  water. 

4844.  Will  you  state  Avhat  class  of  impurities  in- 
crease in  the  different  soils,  beginning  again  with  the 
worst  ? — Taking  the  agricultural  during  rain,  you 
have  a  large  quantity  of  organic  matter,  and  likewise 
a  large  quantity  of  soluble  salts  brought  down  from 
the  agricultural  districts.  I  think  the  proportional 
increase  is  pretty  nearly  the  same  of  the  organic  to 
the  inorganic  matter. 

4845.  In  fact  the  impurity  that  you  would  especially 
direct  your  attention  to  in  a  case  of  that  kind  is  the 
amount  of  organic  matter  ? — Principally  so. 

4846.  The  amount  of  inorganic  matter  being  of 
comparatively  less  importance  ? — I  generally  find  that 
the  two  bear  a  certain  relation  to  each  other. 


4847.  Li  a  country  or  district  in  which  an  epidemic  Dr. 
disease,  such  as  cholera,  is  very  apt  to  prevail,  at  what  It.D.  Thomson, 
point  do  you  consider  organic  matter  to  be  very  un-  F.B.S. 
safe  ? — It  would  depend  very  much  upon  the  nature  15  june  1861 

of  the  organic  matter  ;  if  it  were  sewage  matter  it   

would  be  very  unsafe. 

4848.  Supposing  it  were  animal  matter  ? — I  should 
consider  animal  matter,  that  is,  matter  derived  from 
animal  debris,  to  be  very  injurious.  Of  course  you 
must  take  into  consideration  the  situation. 

4849.  What  quantity  per  gallon  should  you  con- 
sider unfit  in  such  a  country  as  India  when  bowel 
disease  prevails  ? — Any  quantity  is  objectionable. 

4850.  Suppose  you  had  five  or  six  grains  of  organic 
matter  per  gallon  in  water  drawn  from  wells,  what 
should  you  say  to  that  ? — If  I  was  certain  that  it  came 
from  sewage,  I  should  say  that  it  was  dangerous 
water. 

4851.  What  is  your  opinion  with  regard  to  vege- 
table matter  which  comes  from  decomposing  leaves  or 
grass  ? — That  is  not  so  dangerous. 

4852.  What  quantity  should  you  consider  might  be 
used  iu  water  with  safety  ? — It  is  very  difficult  to 
form  an  estimate  ;  our  great  object  is  to  get  as  little 
as  possible. 

4853.  You  judge  from  the  analysis  as  a  whole  ? — 
As  a  whole,  taking  into  consideration  the  source  of 
the  water. 

4854.  Will  you  refer  to  these  analyses,  to  which  I 
have  already  referred  Dr.  Letheby,  in  a  return  from 
Secunderabad,  and  state  your  opinion  of  the  water 
in  use  there  where  dysentery  prevails,  and  is  very 
severe  at  times  ? — I  do  not  see  any  statement  of  what 
the  nature  of  this  organic  matter  is. 

4855.  It  -is  not  stated  ? — I  should  require  to  have 
the  quantity  of  ammonia  and  nitric  acid  before  I  gave 
an  opinion. 

4856.  In  order  to  acquire  a  thorough  knowledge 
you  must  have  two  analyses  ? — You  must  have  a  very 
delicate  analysis. 

4857.  It  appears  to  follow  from  what  you  have 
stated  that  if  ever  you  are  examining  water  sources 
in  such  a  situation  you  should  have  the  water  analysed 
as  to  its  qualities  and  also  as  to  its  quantities  ? — 
Certainly. 

4858.  {Col.  Durand.)  In  the  plain  of  Bengal, 
Avhere  the  vegetation  is  very  rank,  and  the  level  of 
the  water  is  very  near  the  surface,  of  course  that  is  a 
condition  very  unfavourable  to  getting  good  water  ;  the 
rains  are  very  heavy  there,  and,  therefore,  you  have  a 
very  large  supply  of  rain  water  if  you  take  means  to 
collect  it.  I  wish  to  ask  your  opinion  as  to  the  appli- 
cation of  rain  water  Avhere  you  cannot  get  pastoral 
Avater  or  agricultural  Avater  ? — I  should  think  rain 
water  is  the  best  of  all  ;  it  may  not  be  so  palatable. 
Our  great  fault  with  regard  to  rain  water  is,  that  Ave 
do  not  catch  it  soon  enough. 

4859.  ( Chairman.)  Rain  water  is  Arery  apt  to  be 
tainted  by  the  manner  in  which  it  is  collected,  by 
fulling  on  to  the  roofs  of  houses  ? — Yes  ;  that  might 
be  very  easily  avoided. 

4860.  {Col.  Durand.)  What  Avould  be  your  sugges- 
tion as  to  the  best  means  of  collecting  it.  I  mean  to 
say,  chemically  speaking  ? — You  might  have  iron 
tanks,  as  on  board  ship. 

4861.  Iron  plated  ? — Yes  ;  or  slate,  as  may  be  most 
convenient. 

4862.  {Dr.  Farr.)  What  means  would  you  have  of 
storing  the  water  ?— I  should  think  it  might  be 
collected  on  flat  roofs  very  easily.  The  quantity  that 
falls  on  Fort  William,  for  instance,  is  A'ery  large. 

4863.  The  rain  water  as  it  falls  undergoes  no  change  ? 
— If  it  is  received  in  iron  or  slate  tanks  it  will  undergo 
no  change. 

4864.  Glance  at  that  plan  of  India  ;  what  parts  of 
India  do  you  think  likely  to  supply  the  best  water 
for  troops  ? — All  the  elevated  grounds.  You  can  get 
an  enormous  quantity,  for  instance,  from  the  Ivhasia 
hills  to  the  north-east  of  Calcutta  ;  you  have  from  500 
to  600  inches  on  the  southern  frontier  of  those  hills, 
and  as  you  go  northwards  to  the  Assam  valley,  the 
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Dr.         quantity  diminishes,  because  the  air  from  the  Bay  of 
Jt.  1).  Thomson,  Bengal,  which  is  skirted  by  mountains,  strikes  against 
the  edge  of  the  ridge  and  precipitates  its  water. 

4865.  In  the  Deccan  the  water  is  generally  very 
good  ? — The  quantity  iu  the  Madras  district  is  very 
small,  and  that  is  the  reason  why  it  is  necessary  to 
use  the  rivers  for  irrigation. 

4866.  The  water  is  intercepted  by  the  ghauts  ? — 
Yes  ;  but  some  of  the  returns  which  I  have  seen  with 
regard  to  the  quantity  of  rain  that  falls  in  the  Madras 
Presidency  state  that  it  is  exceedingly  small. 

4867.  Do  you  think  that  it  is  necessary  to  direct 
special  attention  to  water  in  India  ? — Yes. 

4868.  Both  in  determining  its  quality  where  large 
numbers  of  troops  are  stationed,  in  purifying  it, 
and  taking  care  to  supply  the  soldiers  with  the  pure 
water  ? — I  consider  that  very  important. 

4869.  That  is  not  the  only  thing  to  which  you 
would  direct  your  attention  if  you  were  asked  to 
recommend  measures  for  improving  the  health  of  the 
army  ? — There  are  a  great  many  other  modes. 

4870.  Will  you  just  enumerate  those  which  you 
think  important  from  your  experience  as  health  officer 
of  Marylebone,  and  from  what  you  know  of  India  ? — 
I  have  generally  noticed  inattention  to  the  disposal 
of  sewage  in  barracks,  which  is  very  objectionable. 
I  find,  for  instance,  it  is  usual  to  collect  all  the  matter 
from  the  closets  into  a  cesspool. 

4871.  (Chairman.)  Are  you  speaking  now  of 
England  or  India  ? — I  am  talking  of  my  experience 
of  barracks  in  this  country.  I  think  it  is  essential  that 
the  sewage  should  be  carefully  removed. 

4872.  (Col.  Durand.)  And  that  you  consider  the 
more  important  from  having  a  great  number  of  men 
together  ? — Yes. 

4873.  (Chairman.)  We  have  had  it  in  evidence 
that  the  custom  is  to  transport  it  by  hand  once  in 
every  24  hours  ? — Yes  ;  what  I  have  seen  for  instance 
in  Bombay  is  very  objectionable  ;  the  sewage  there 
passes  into  the  sea  ;  and  you  can  smell  it  at  low  water 
because  it  is  not  properly  carried  away. 

4874.  (Sir  P.  Cautley.)  Is  there  not  great  difficulty 
with  regard  to  the  sewage  at  Bombay  ? — Yes  ;  but 
it  is  most  essential  that  it  should  be  attended  to  with 
reference  to  the  health  of  the  locality.  I  have  seen 
it  so  offensive  that  you  cannot  go  to  look  at  some  of 
the  most  beautiful  sceuery  in  consequence  of  the  smell. 
The  native  burying  grounds  are  in  a  very  objection- 
able state. 

4875.  ( CJiairman.)  The  graves  are  very  shallow  ? 
• — Yes,  you  can  see  the  jackalls  pulling  the  bodies  up. 

4876.  (Dr.  Farr.)  Have  you  any  other  suggestions 
to  make  with  reference  to  the  health  of  the  troops  in 
India  ? — Those  are  the  principal  points.  There  is 
one  other  point,  which  I  think  it  important  to  notice, 
namely,  the  want  of  occupation  for  the  soldiers  in  a 
plain.  The  men  would  be  probably  more  healthy  if 
tiiey  had  games  of  recreation  ;  and  their  time  would 
be  occupied  in  some  better  way  than  it  now  often  is. 

4877.  (Chairman.)  Do  you  think  that  want  of 
occupation  predisposes  to  disease  ? — Yes  ;  another 
point  is  that  from  the  absence  of  pure  cool  water  I 
believe  the  men  are  very  much  inclined  to  drink. 

4878.  (Dr.  Farr.)  You  attach  importance  to  that  ? 
— Very  great. 

4879.  Do  you  think  drinking  increases  the  mor- 
tality in  India  ? — I  think  so  from  the  returns  I  have 
haii  before  me,  and  the  attention  I  have  paid  to  the 
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subject.  It  has  been  proved  that  abstainers  have  an 
advantage  of  19  per  cent,  over  those  who  drink. 

4880.  (Dr.  Gibson.)  Many  of  the  barracks  in 
England  have  cesspools;  how  often  do  you  think  they 
ought  to  be  emptied  ? — I  think  the  soil  ought  to  be 
removed  at  once  ;  and  I  think  wrater  should  be  supplied 
to  every  closet.  The  poorest  inhabitant  in  Maryle- 
bone is  now  supplied  with  a  closet  and  water  supply. 

4881.  (Dr.  Farr.)  Do  you  mean  to  say  that  the 
accommodation  of  the  poorest  inhabitant  is  better 
than  the  accommodation  of  the  soldier  in  barracks  ? — 
Much  better. 

4882.  That  is  to  say  in  your  district  ? — Yes,  the 
barracks  in  my  district  ;  I  speak  particularly  of  the 
barracks  at  St.  John's  Wood. 

4883.  Have  you  examined  them  recently  ? — I  have, 
and  I  have  complained  to  the  officer  in  charge. 

4884.  (Dr.  Gibson.)  A  good  deal  of  time  must 
elapse  before  the  cesspools  can  be  altogether  discon- 
tinued, on  account  of  the  great  expense  that  must 
be  incurred  in  providing  all  the  barracks  of  England 
with  water  closets.  How  often  do  you  think  they 
ought  to  be  emptied?  —  I  should  like  to  see  them 
removed.  If  the  barracks  were  completely  under  my 
control  I  should  remove  them  at  once. 

4885.  I  believe  you  give  them  14  days  to  do  it  in 
Marylebone  ? — Yes. 

4886.  At  whose  expense  was  that  ? — The  owners. 

4887.  (  Col.  Durand.)  Do  you  not  think  that  where 
there  is  such  a  supply  of  water  as  there  is  in  London 
that  the  latrines  for  troops  should  have  a  flow  of 
water  so  that  there  should  be  no  such  thing  as  removal? 
— Quite  so  ;  there  are  various  appliances.  We  have 
very  often  above  1,000  paupers  in  our  workhouse, 
and  we  have  no  difficulty  at  all  in  managing  the 
closets  there. 

4788.  (Dr.  Gibso?i.)  Dou  you  think  that  three 
months  is  too  long  to  allow  these  cesspools  to  remain 
unemptied  ? — Certainly. 

4889.  (  Chairman.)  You  would  consider  one  month, 
whether  it  is  30  days  or  31  days,  too  long  ? — I  do. 

4890.  (Dr.  Farr.)  Do  you  think  if  they  were 
emptied  once  a  week  that  would  be  unreasonable  ? 
— They  should  not  be  emptied  less  frequently  in  my 
opinion. 

4891.  (Chairman.)  Whatever  necessity  there  may 
be  for  such  frequent  removal  in  England,  it  would  be 
greatly  increased  in  such  a  climate  as  India  ? — Very 
much. 

4892.  (Dr.  Farr.)  There  is  a  territory  at  the  base 
of  the  mountains  in  India  which  is  very  unhealthy  ; 
can  you  give  any  explanation  of  that  ? — I  believe  it 
is  very  similar  to  our  marsh  districts  ;  it  is  only  after 
the  rains  that  it  is  so  very  unhealthy. 

4893.  The  pastoral  water  comes  in  ? — Yes,  and  then 
decomposition  takes  place,  and  you  have  miasmata. 

4894.  The  point  of  contact  between  pure  water 
and  organic  matter  appears  always  to  be  most  inju- 
rious ? — Most  injurious. 

4895.  Another  point  appears  to  be  where  the  rain 
water  meets  the  sea  water  ? — Where  the  organic 
matter  conies  in  contact  with  the  saline  matter. 

4896.  (Sir  P.  Cautley.)  Next  to  good  drinking 
water  do  you  consider  that  proper  drainage  is  the 
necessary  thing  for  improvement  ? — Perhaps  drainage 
would  come  first  ;  it  is  so  very  essential,  I  scarcely 
know  which  should  be  first  considered.  It  is  indis- 
pensable in  establishing  a  station  to  select  a  point 
where  there  is  good  drainage  and  good  water. 

withdrew. 
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4897.  (Chairynan.)  I  need  not  ask  you  whether  you 
have  had  a  large  experience  in  the  examination  of 
water,  both  chemically  and  microscopically  ? — I  have 
had  great  experience  in  the  examination  of  water  for 
many  years  past. 

4898.  You  have  conducted  a  series  of  investigations 
into  the  state  of  the  water  supply  of  London  under 
the  directions  of  the  General  Board  of  Health  ?— Yes, 
in  1851. 


4899.  With  especial  reference  to  its  effect  on  cho- 
lera ? — Yes. 

4900.  You  have  examined  the  water  of  each  of  the 
Metropolitan  water  companies  ? — Yes. 

4901.  And  also  that  taken  from  deep  and  shallow 
wells  of  London  ? — I  have. 

4902.  Have  your  investigations  led  you  to  receive 
it  as  an  undoubted  fact  that  impure  water  is  in  many 
cases  the  source  of  disease  ? — Certainly. 
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4903.  That  has  been  proved  by  the  mortality  in  the 
two  cholera  epidemics  in  London  ? — Yes,  especially 
the  epidemic  of  1854,  in  the  case  of  the  water  of  the 
Southwark  and  Lambeth  company,  and  also  that  of 
the  well  in  Broad  Street. 

4904.  Will  you  state  the  details  of  either  of  those 
cases  ? — The  result  of  an  extensive  inquiry  into  the 
amount  of  mortality  from  cholera  in  houses  supplied 
by  the  Southwark  and  Vauxhall  Water  Company  was 
that  there  was  a  much  greater  number  of  deaths  in  the 
houses  supplied  by  that  company  than  in  those  sup- 
plied by  the  other  companies. 

4905.  The  class  of  inhabitants  being  precisely  the 
same  ? — All  other  circumstances  being  equal  as  far  as 
could  be  determined. 

4906.  What  was  the  result  of  your  inquiry  in  re- 
ference to  the  Broad  Street  well  ? — The  result  of  my 
inquiry  in  that  case  was,  that  a  great  number  of 
deaths  arose  from  drinking  that  water;  in  other  cases 
where  that  water  was  not  used  the  persons  escaped. 

4907.  Your  general  experience  is  unfavourable,  I 
presume,  to  the  quality  of  the  water  in  shallow  wells  ? 
— Most  unfavourable.  I  have  found  that  the  quantity 
of  solid  matter  per  gallon  in  the  water  of  the  shallow 
wells  in  London  varies  from  60  to  1 80  degrees.  The 
water  from  the  Thames,  as  now  supplied  by  the 
water  companies,  contains  about  20  grains  of  solid 
matter  per  gallon,  and  this  can  be  hardly  regarded  as 
a  very  pure  water. 

4908.  We  are  rather  now  inquiring  into  the 
sanitary  state  of  the  army  in  India  than  into 
the  water  supplied  by  the  water  companies  of 
London.  Should  you  say  that  the  water  supply 
derived  from  shallow  wells  at  Indian  stations,  not  in 
the  neighbourhood  of  great  towns,  would  be  probably 
or  necessarily  impure  ? — I  think  they  would  be  pro- 
bably impure  ;  but  it  would  altogether  depend  upon 
the  character  of  the  soil  in  which  the  wells  were 
situated.  If  that  soil  contained  much  organic  matter 
then  the  water  in  the  wells  would  inevitably  contain 
a  considerable  quantity  of  organic  matter  which  it 
would  take  up  by  percolation  through  the  soil.  The 
condition  of  the  water  in  shallow  wells  would  entirely 
depend  on  the  soil  in  which  they  were  placed. 

4909.  From  what  distance  round  does  a  shallow 
well  collect  impurity  ? — I  can  scarcely  answer  that 
question.  The  point  has  never  been  determined  pre- 
cisely ;  but  I  have  no  hesitation  in  saying  that  it 
may  collect  impurity  from  a  distance  of  very  many 
yards. 

4910.  Do  you  think  that  if  there  were  some 
impurity  or  a  cesspool  at  a  distance  of  100  or  200 
yards  of  the  well  that  it  would  very  probably  affect 
the  quality  of  the  water  ? — I  should  say  within  100 
yards,  and  if  the  impurity  were  very  great,  and  if  it 
was  a  very  large  cesspool,  I  think  the  water  would  be 
polluted  at  a  greater  distance  than  100  yards. 

4911.  A  great  deal  would  depend  on  the  character 
of  the  soil  ? — Exactly. 

4912.  If  the  land  were  simply  agricultural  land 
would  there  be  any  appearances  antecedent  to  the 
examination  of  the  shallow  well  of  that  water  being 
impure  ? — I  think  it  would  be  very  doubtful  whether 
the  water  would  be  fit  for  use  for  drinking  purposes, 
because  agricultural  land  must  contain  a  large 
amount  of  organic  matter  necessary  for  the  growth 
of  the  crops  upon  it. 

4913.  You  say  that  in  consequence  of  the  habit  of 
manuring  land  that  there  must  be  a  certain  amount  of 
impurity  ;  do  you  think  that  there  would  be  impurity 
even  if  no  manure  were  used  ? — I  think  if  a  well  in 
England  was  sunk  in  the  middle  of  a  field  that  the 
water  in  that  well  would  be  unlit  for  drinking 
purposes. 

4914.  Should  you  be  of  the  same  opinion  if  the 
well  was  sunk  in  the  middle  of  a  common  ? — It  would 
not  be  so  impure  in  the  middle  of  a  common  ;  but 
still  there  is  always  a  quantity  of  organic  matter  in 
and  on  the  soil  of  commons  -which  would  tend  to 
render  the  water  more  or  less  impure. 

4915.  We  have  had  it  stated  in  evidence  that  the 


purest  of  all  water  is  that  which  comes  from  moun- 
tain land,  is  that  your  opinion  ? — Yes,  that  is  so. 
In  most  cases,  if  the  bed  through  which  the  water 
passes  is  of  a  rocky  nature  the  water  would  arrive  in 
a  tolerable  pure  state. 

4916.  What  probably  would  be  the  character  of 
rain  water  at  an  Indian  Station  ? — If  it  could  be  col- 
lected on  a  surface  that  was  not  liable  in  itself  to 
become  contaminated,  the  water  would  be  I  should 
imagine  of  a  pure  quality.  It  would  certainly,  be 
very  soft,  and  although  contaminated  with  some 
organic  matter  the  amount  would  not  be  large.  Rain 
water  is  often  spoilt  in  this  country  through  being 
collected  from  the  roofs  of  houses. 

4917.  Before  it  is  stored  for  use  it  comes  over  the 
roofs  of  houses,  and  then  through  pipes  with  which 
no  care  is  taken  ? — Yes. 

4918.  Taking  the  case  of  a  station  on  the  plains 
of  Bengal,  where  there  is  an  abundant  rain-fall,  and 
where,  consequently,  any  amount  of  Avater  supply 
can  be  obtained  from  that  source,  the  only  other 
source  of  supply  being  from  wells,  and  generally  not 
very  deep  wells,  what  do  you  think  should  be  done 
to  insure  the  purity  of  the  water  ? — If  it  could  be 
collected  on  a  sandy  surface  or  a  sandy  bed  I  think 
then  the  rain  water  would  be  tolerably  pure. 

4919.  The  rain  water  ? — If  it  were  really  a  sandy 
surface,  containing  but  little  admixture  of  organic 
matter. 

4920.  Where  it  is  necessary  to  use  well  water  what 
precaution  would  you  recommend  in  using  it  ? — The 
well  should  of  course  be  covered  to  prevent  any 
matter  getting  into  the  water. 

4921.  Would  you  recommend  nitration  ? — Filtration 
would  be  a  protection  to  a  certain  extent. 

4922.  Would  not  filtering  be  a  complete  and  effec- 
tual protection  if  it  were  done  thoroughly  ? — Filters 
are  very  apt  to  get  out  of  order  after  they  have  been 
used  for  a  short  time.  It  would  be  effectual  for  a 
certain  time,  and  no  doubt  an  improvement  of  the 
water  would  be  effected  with  a  proper  mode  of  filtra- 
tion. 

4923.  I  do  not  understand  you  to  answer  my 
question,  whether  filtration  would  be  a  proper  protec- 
tion, in  the  negative,  or  whether  you  think  the 
filtration  would  not  be  done  effectually  ? — The  objec- 
tion to  filters  is,  that  after  a  time  they  are  not  so 
effective  as  at  first.  The  filters  require  to  be  cleansed 
and  renewed  periodically.  Neither  will  filtration 
remove  in  many  cases  all  the  impurity  from  water. 

4924.  It  very  often  happens,  does  it  not,  that  no 
warning  is  given  by  taste,  smell,  or  appearance  of  the 
existence  of  impurity  ? — It  is  frequently  the  case 
with  the  water  of  wells.  Well  waters  are  most 
grateful,  as  far  as  their  flavour  is  concerned,  because 
of  their  coldness. 

4925.  (Dr.  Farr.)  Did  you  examine  the  waters 
of  the  Thames  during  the  cholera  epidemic  ? — 
I  did. 

4926.  With  the  microscope  ? — Yes. 

4927.  What  did  you  find  in  those  waters? — I 
found  that  they  abounded  with  organic  productions  of 
different  kinds,  both  animal  and  vegetable,  dead  and 
living.  The  quantity  was  very  large  indeed,  both  in 
the  water  of  the  Thames  taken  at  different  points,  and 
the  water  of  the  companies  taken  from  the  service 
pipes  of  houses,  and  from  the  cisterns. 

4928.  Have  you  any  plates  showing  what  you  dis- 
covered in  the  waters  ? — I  have  a  book  which  contains 
the  reports  made  for  the  Board  of  Health  at  that  time. 
At  the  end  of  the  book  there  are  a  series  of  plates 
exhibiting  the  living  productions  present  in  the 
waters. 

4929.  In  the  water  which  is  known  to  be  supplied 
to  the  people  of  London  ? — Yes. 

4930.  And  which  they  used  for  domestic  purposes  ? 
—  Yes. 

4931.  Did  you  find  anything  which  showed  that 
the  contents  of  sewers  were  contained  in  suspension 
or  solution  in  those  waters  ? — I  found  the  remains  of 
various  vegetable  substances,  and  also  the  remains 
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Dr.  of  foecal  matter,  which  were  found  in  the  waters  of 
A.  H.  Hassall.  certain  companies. 

15  June~i8Gl       4932.  Matter  which  had  evidently  passed  through 
'  '   the  stomachs  and  intestines  of  the  population  ? — Yes, 

which  had  passed  into  the  sewer,  from  the  sewer  into 
the  liver,  and  was  taken  from  the  river  and  supplied 
by  certain  of  the  water  companies.  I  instanced,  in 
particular,  the  water  of  the  Southwark  and  Vauxhall 
Water  Company.  There  are  figures  of  the  matters 
discovered  by  the  microscope  given  in  that  book.  I 
think  in  plate  19,  and  also  in  plate  23  the  muscular 
fibre  discovered  in  the  water  supplied  by  certain  of 
the  water  companies  is  represented.  This  no  doubt 
.proceeded  from  the  foecal  matter  contained  in  the 
sewage  discharged  into  the  Thames,  and  which  was 
taken  up  again  by  the  Southwark  and  Vauxhall  and 
others  of  the  water  companies. 

4933.  That  was  the  character  of  the  water  supplied 
in  the  Belgrave  district,  and  in  the  better  parts  of 
London  ? — It  was  supplied  to  a  very  large  district 
of  London. 

4934.  In  1854  ?— Yes. 

4935.  There  was  a  time  when  that  water  supplied 
to  London  was  procured  from  the  river,  when,  if  not 
so  impure  as  it  was  in  1854,  it  was  still  so  impure  as 
to  contain  the  contents  of  the  sewer  ? — Yes. 

4936.  At  Chelsea  the  Chelsea  Water  Company 
derived  its  supply  from  the  river  near  the  mouth  of 
one  of  those  large  sewers  ? — The  condition  of  that 
water  was  quite  as  bad  at  that  time  as  that  of  the 
Southwark  and  Vauxhall  Company. 

4937.  In  places  where  the  population  is  not  par- 
ticularly cleanly  the  water  is  likely  to  be  contami- 
nated, is  it  not  ? — It  is  likely  to  be  contaminated  from 
various,  causes  ;  there  are  various  causes  which  lead 
to  a  contamination  of  the  water  in  cisterns. 

4938.  In  India  the  water  is  obtained  from  tanks 
and  sources  of  that  kind  ? — Yes. 

4939.  Is  the  water  in  which  people  sometimes 
bathe  likely  to  be  at  all  affected  by  matters  from 
cholera  patients  and  others  ? — Yes ;  very  likely 
indeed. 

4940.  Is  it  possible  that  some  diseases  might  be  pro- 
pagated in  that  maimer  ? — There  is  reason  to  believe 
that  they  might.  The  experiments  of  some  German 
observers  went  to  show  that  cholera  might  be  pro- 
duced by  administering  minute  portions  of  cholera 
excreta  to  animals.  I  do  not  know  whether  those 
experiments  have  been  confirmed. 

4941.  You  think  it  dangerous  to  take  water  from 
the  Ganges  or  shallow  wells  during  the  cholera  epi- 
demic ? — Exceedingly  dangerous. 

4942.  If  a  regiment  had  been  in  a  certain  station, 
and  had  suffered  severely  from  cholera,  you  think  it 
would  be  dangerous  to  place  another  regiment  in  that 
station,  which  would  have  to  use  the  water  tanks 
which  had  been  frequented  by  the  first  regiment  ? — 
I  think  so. 

4943.  Can  you  suggest  any  means  for  detecting 
impure  water  by  the  microscope  ?  —  The  examina- 
tion of  water  with  a  view  to  determine  its  quality 
should  be  partly  microscopical  and  partly  chemi- 
cal. The  water  should  be  examined  by  the  micro- 
scope as  soon  as  collected  :  a  few  drops  should  be 
placed  in  a  glass  cell,  and  be  examined  with  the 
half  and  quarter-inch  object  glasses,  by  which  means 
any  organic  productions  contained  in  it  will  be  dis- 
covered. These  productions  will,  however,  be  better 
seen  and  be  obtained  in  larger  numbers  by  pursuing 
the  following  method  : — Half  a  gallon  of  the  water 
collected  in  a  scrupulously  clean  glass  bottle  should 
be  set  aside  for  some  six  or  eight  hours,  so  as  to 
allow  of  the  subsidence  of  any  sedimentary  matters 
it  may  contain  ;  this  should  be  carefully  collected  and 
submitted  to  microscopical  examination.  When  the 
quantity  of  sediment  is  very  minute  it  may  be  thus 
obtained.  All  but  about  half  a  pint  of  the  half  gallon 
of  water  originally  set  aside  should  be  poured  off  so 
as  to  disturb  the  sediment  as  little  as  possible.  The 


remaining  half  pint  should  be  transferred  to  a  conical 
glass  of  suitable  size,  and  after  three  or  four  hours  all 
but  two  or  three  drachms  of  this  shonld  be  decanted, 
and  these  should  be  placed  in  a  still  smaller  glass  for 
subsidence.  The  chemical  examination  need  be  con- 
ducted only  so  far  as  to  determine  the  amount  of  solid 
matter  contained  in  the  water.  For  this  purpose  an 
imperial  pint  of  the  water  should  be  evaporated  nearly 
to  dryness.  The  residue  should  be  transferred  to  a 
small  porcelain  or  platinum  capsule  of  known  weight ; 
the  dish  in  which  the  pint  of  water  has  been  evapo- 
rated should  be  thoroughly  cleansed  with  distilled 
water,  the  rinsings  being  added  to  the  contents  of  the 
capsule.  The  whole  should  then  be  evaporated  to 
complete  dryness,  and  the  capsule  and  its  contents 
weighed.  The  difference  between  this  weight  and 
that  of  the  empty  capsule  gives  the  amount  of  solid 
matter,  inorganic  and  organic,  to  the  pint  of  water  ; 
and  this,  multiplied  by  8,  furnishes  the  amount 
per  imperial  gallon.  By  burning  off  the  organic 
matter  and  weighing  the  capsule  again,  the  amount 
of  organic  matter  per  gallon  may  be  ascertained 
approximately.  If  the  amount  of  residue,  organic 
and  inorganic,  exceed  some  30  grains,  the  water 
in  most  cases  may  be  regarded  as  impure.  The 
determination  of  the  amount  of  organic  matter  in 
any  water  is  an  operation  of  considerable  nicety, 
and  can  only  be  accurately  performed  by  a  practical 
chemist.  However,  it  is  not  in  general  difficult  to 
arrive  at  a  tolerably  safe  conclusion  as  to  whether 
the  organic  matter  in  any  water  is  in  small  or  large 
amount.  Thus,  if  during  the  progress  of  drying  the 
residue  of  the  evaporated  water  this  residue  does  not 
turn  brown  or  black,  but  remains  white,  or  brownish 
only,  then  the  quantity  of  organic  matter  in  the  water 
is  but  small ;  if,  however,  it  does  turn  deep  brown 
or  black,  and  if,  especially,  it  chars  and  burns,  giving 
out  a  disagreeable  smell,  the  amount  is  consider- 
able. By  the  above  means,  and  where  no  chemical 
assistance  can  be  procured,  a  tolerably  exact  opinion 
as  to  the  quality  of  any  water  may  be  arrived  at. 
The  examination  of  water  by  the  microscope  is  very 
simple,  and  might  be  practised  by  any  person  of 
intelligence  ;  though  I  think  it  better  not  to  limit  the 
examination  to  the  microscope.  It  is  well  that  the 
water  should  be  examined  chemically  to  the  extent 
of  ascertaining  the  amount  of  solid  matter  in  the 
gallon.  An  hospital  assistant  or  an  assistant-surgeon 
could  carry  out  a  process  of  that  kind. 

4944.  Both  chemically  and  microscopically? — Yes. 

4945.  It  would  be  necessary  to  supply  them  with 
a  microscope,  would  it  not  ? — It  would,  but  micro- 
scopes are  very  cheap  now. 

4946.  What  can  a  good  microscope  be  procured 
for  now  ? — You  can  get  a  very  good  one  for  31.  15s., 
you  might  get  a  very  excellent  instrument  for  that 
sum,  suitable  for  detecting  not  only  the  organic 
matters  in  water,  but  the  impurities  in  articles  of 
food. 

4947.  Do  you  consider  the  analysis  of  food  impor- 
tant ? — Yes,  most  important. 

4948  (Dr.  Sutherland.)  Have  you  given  in  your 
reply  details  of  microscopical  examination  whereby 
the  results  would  be  uniform  at  all  stations? — I 
have  merely  given  a  general  process  of  examina- 
tion by  which  supposing  the  water  to  contain  any 
living  organic  productions,  they  may  be  discovered 
and  their  numbers  approximately  determined. 

4949.  Will  you  state  the  influence  which  darkness 
and  exclusion  of  air  have  upon  these  organic  beings? — 
If  water  is  kept  in  darkness  and  light  is  excluded, 
these  organic  productions  are  not  developed  near  so 
rapidly,  but  the  organic  matter  passes  through  another 
series  of  changes  and  becomes  converted  into  nitric 
acid  and  ammonia. 

4950.  So  that  closed  tanks  prevent  development? — 
To  a  great  extent;  it  is  exceedingly  desirable  that  all 
large  receptacles  of  water  should  be  covered  and  not 
exposed  to  air,  light,  and  the  heat  of  the  sun. 
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Colonel  William  Thompson,  C.B.,  Commissary  General,  Bengal,  examined. 


4951.  (Chairman.)  How  many  years  have  you 
served  in  India,  ? — 34  years  and  upwards. 

4952.  In  what  presidency  have  you  served  ? — In 
ihe  Bengal  Presidency. 

4953.  In  the  commissariat  department  ? — I  served 
for  26  years  in  that  department. 

4954.  In  what  manner  is  the  commissariat  depart- 
ment at  present  constituted  ? — Officers  are  selected 
and  appointed  on  probation  ;  at  the  end  of  a  year 
they  are  examined,  and  if  they  arc  found  qualified, 
they  are  appointed  permanently  to  the  department. 

4955.  Are  they  selected  from  regimental  officers  ? 
—Yes. 

4956.  In  what  manner  are  they  examined  ? — By  a 
committee  of  officers. 

4957.  Having  once  been  appointed  to  the  Com- 
missariat service,  do  they  leave  it  again  ?  — No,  not 
until  they  are  promoted  to  the  rank  of  major. 

4958.  On  the  average,  what  length  of  time  does 
an  officer  remain  in  that  situation  ? — From  20  to  25 
years. 

4959.  Therefore,  although  the  commissariat  ser- 
vice is  not  in  form,  special  and  separate,  yet,  in  sub- 
stance, it  becomes  so  ? — Yes. 

4960.  Are  you  still  connected  with  the  commis- 
sariat service  ? — Yes,  I  am  still  Commissary-General 
of  the  army. 

4961.  This  has  been  stated  in  evidence  before  the 
Commission,  "  It  is  necessary  that  commissariat  officers 
"  should  be  specially  instructed,  for  there  is,  I  think, 
"  a  great  obstacle  in  the  way  of  procuring  good 
"  rations,  in  fact,  the  system  of  bribery  which  exists 
"  so  generally  among  the  natives  has  made  it  almost 
"  impossible^  and  the  officers  are  open  to  that  temp- 
"  tation,  or  they  were  when  I  was  in  India  ;  I  cannot 
"  say  what  it  is  now"  ? — The  officers  are  specially 
trained  to  their  duties,  and  if  not  found  efficient  they 
are  turned  out.  As  they  have  no  voice  in  receiving  or 
rejecting  the  rations,  they  cannot  be  open  to  any 
temptation  in  this  respect ;  there  are,  however,  regi- 
mental subordinates,  who  contractors  believe  can  aid 
and  influence  in  the  receipt  of  bad  rations ;  such  may 
be  what  is  referred  to. 

4962.  Do  you  think  that  there  is  an  effective  super- 
vision exercised  by  them  over  the  native  subordinates? 
— Quite  so  ;  the  most  perfect  supervision. 

4963.  (Sir  R.  Martin.)  They  are  required  to  ren- 
der their  accounts  quarterly,  are  they  not,  to  their 
superior  officers  ? — They  are  required  to  render  their 
accounts  monthly  to  the  audit  office  ;  there  is  an 
audit  office  in  Calcutta. 

4964.  That,  I  presume,  you  consider  to  be  the 
main  guarantee  against  irregularities  ? — I  do  not 
think  that  there  are  any  irregularities  on  the  part  of 
the  officers  of  the  department.  The  regulations  of  the 

•  service  framed  for  the  good  of  the  soldier,  if  acted  up 
to,  are  sufficient  to  prevent  such,  and  to  insure  articles 
of  best  quality  being  provided. 

4965.  (Col.  Dttrand.)  What  is  your  opinion  Avith 
regard  to  the  quality  of  the  rations  ? — I  think-  that 
all  depends  upon  the  commanding  officer  ;  it  is  solely 
and  entirely  in  his  power  to  raise  the  quality  of  the 
rations,  if  bad,  to  the  pi-oper  standard,  and  to  keep  them 
at  it.  As  commanding  officer  I  should  have  no  diffi- 
culty in  obtaining  for  the  soldiers  under  my  command 
the  best  article  the  country  could  produce,  by  adhering 
strictly  to  regulation,  prohibiting  all  subordinate 
interference  with  the  rations,  and  never  receiving  a 


bad  article  ;  for  I  Avould  rather  put  the  soldier  to 
temporary  inconvenience  than  allow  the  contractor 
to  imagine  that  to  prevent  such  inconvenience  the 
bad  article  he  tendered  would  be  received. 

4966.  He  has  a  remedy  in  his  hands  by  being  able 
to  object  to  anything  that  is  found  to  be  bad  ? — Yes; 
everything  is  supplied  by  contract ;  as  the  contractor 
enters  into  a  bond  to  supply  an  article  of  a  first-rate 
quality,  subject  to  the  approval  of  the  regimental 
authorities,  it  rests  with  commanding  officers  to  reject 
any  article  disapproved  of. 

4967.  (Chairman.)  In  that  case  the  loss,  I  pre- 
sume, falls  upon  the  contractor  ? — Yes,  he  has  to 
deposit  security  to  the  amount  of  one-fourth  of  his 
total  year's  expenditure,  and  upon  five  rejections 
taking  place  in  a  month  he  loses  it  ;  he  also  binds 
himself  to  pay  a  fine  of  50  rupees  for  each  rejection. 

4968.  (Col.  Greathed.)  I  believe  that  the  decision 
of  the  regimental  committees  is  final  ? — Yes,  it  is 
final.  Formerly  the  commissariat  officer  could  inter- 
fere, and  call  for  a  station  committee  if  he  differed  in 
opinion,  but  my  predecessor,  General  Ramsay,  had 
this  order  cancelled,  to  give  full  power  to  commanding 
officers. 

4969.  It  is  not  in  the  power  of  a  brigadier  to  in- 
terfere, is  it  ? — No  ;  the  commissariat  officer,  if  he 
thinks  the  article-  has  been  improperly  condemned, 
can  submit  it  for  the  brigadier's  inspection,  who,  if  he 
thinks  the  regiment  is  over  fastidious,  may  point  it 
out  and  report  the  circumstance  to  his  Excellency 
the  Commander-in-chief,  but  he  cannot  compel  the 
regiment  to  receive  what  has  been  rejected,  or  other- 
wise interfere. 

4970.  (Chairman.)  Have  you  known  many  com- 
plaints made  of  the  quality  of  the  rations,  for 
instance,  the  bread  ? — Yes,  the  bread  is  the  only 
article  which  there  is  any  difficulty  in  getting  always 
good,  with  reference  to  the  difficulty  in.  getting  good 
soojie,  as  good  bread  cannot  be  made  of  the  flour 
ground  with  the  Indian  hand-mill. 

4971.  It  has  been  stated  here  by  a  witness  that 
"  the  contractors  will  bring  you  morning  after 
"  morning  bread  that  is  tainted,  and  your  only  re- 
"  source  is  to  buy  flour  for  the  men,  and  have  cakes 
"  made  of  it,  or  anything  that  you  can  ;  of  course 
"  they  do  not  like  it  so  well  as  even  the  inferior 
"  bread,  and  it  ends  in  your  being  obliged  to  take 
"  the  inferior  bread  "  ? — That  can  only  be  done  for 
five  days,  as  the  contract  is  annulled  after  five  rejec- 
tions ;  inferior  bread  ought  never  to  be  taken,  however 
inconvenient  it  may  be. 

4972.  {Sir  P.  Cautley.)  There  is  a  difficulty  in 
making  good  bread,  is  there  not  ? — No,  none  what- 
ever ;  the  difficulty  is  in  getting  the  soojie  of  good 
quality  ;  there  is  no  difficulty  in  making  the  bread 
if  you  can  get  that. 

4973.  (Chairman.)  Can  you  confirm  what  is  stated 
in  this  passage  :  The  question  is,  "  Your  general  esti- 
"  mate  of  the  commissariat  department  in  India  would 
"  be  good,  would  it  not  ?  In  some  places  good,  and 
"  in  others  bad  ;  it  depends  upon  the  officers  ;  I 
"  could  name  one  or  two  who  never  had  a  bad  loaf, 
"  and  others  who  never  could  get  a  good  one  "  ? — No, 
I  cannot,  for  I  consider  it  rests  with  a  commanding 
officer  to  get  rid  of  a  bad  contractor  by  rejecting  his 
supplies  whenever  they  are  bad,  and  not  with  the 
commissariat  officer. 

4974.  I  understand  the  reference  in  this  case  to  be 
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Colonel  to  the  commissariat  officer  ? — They  have  no  power 
^  ^C,°BP5°"'  whatever  over  tne  quality  of  the  rations. 

4975.  Then  the  duty  of  the  commissariat  officer  is 
22  June  1861.   to  find  persons  to  undertake  the  supply  ? — Yes,  ten- 

 ders  are  called  for  hy  the  officer,  the  acceptance  or 

rejection  of  which  rests  solely  with  the  Commissary- 
General.  The  lowest  tender  is.  generally  accepted  by 
the  orders  of  the  Government,  unless  there  is  some- 
thing against  the  contractor  ;  but  then  he  enters  into 
the  undertaking  which  I  have  mentioned,  that  of 
making  a  deposit  of  a  sum  equal  to  one-fourth  of  the 
total  expenditure  of  the  year,  and  he  may  lose  that  if 
the  regimental  authorities  condemn  his  supplies  five 
times  in  30  consecutive  days. 

4976.  The  persons  having  the  power  to  condemn, 
viz.  the  regimental  officers,  have  nothing  to  do  with 
the  original  choice  ? — No,  it  rests  entirely  with  the 
Commissary-General,  who  may  accept  any  tender  he 
thinks  proper. 

4977.  Therefore  there  is  a  check  upon  the  con- 
tractors ? — Yes. 

4978.  (Dr.  Gibson.)  The  commissariat  officer  does 
not  superintend  the  quality  of  the  ration  ? — He  has 
to  supervise  and  to  visit  the  bakery,  and  to  see  that 
the  material  is  what  it  ought  to  be  ;  but  still  he  can- 
not punish  without  the  intervention  of  the  military 
authorities  ;  he  cannot  fine  a  contractor. 

4979.  (Sir  P.  Cautley.)  Supposing  he  found  that 
the  materials  which  the  baker  was  using  were  bad, 
what  would  be  his  course  of  proceeding  ? — Then  he 
would  call  upon  the  military  authorities  for  a  com- 
mittee to  condemn  the  materials,  if  the  contractor  after 
being  warned  continued  to  use  bad  materials. 

4980.  (Col.  Greathed.)  There  is  a  commissariat 
officer  or  a  non-commissioned  officer  always  present 
at  the  issue  of  the  rations,  is  there  not  ? — Always  ; 
and  a  commissioned  officer  has  to  inspect  the  rations 
once  a  week  at  the  very  least ;  and  there  is  always  a 
non-commissioned  officer  or  a  warrant  officer  who 
does  so  every  clay. 

4981.  (Dr.  Gibson.)  Has  the  commissariat  depart- 
ment any  connexion  with  the  hospitals  ?  —  Yes  ; 
everything  is  supplied  by  the  commissariat. 

4982.  In  what  way  ? — In  the  same  way,  by  con- 
tract. 

4983.  Do  they  look  also  to  the  quality  of  the  arti- 
cles supplied,  as  to  whether  they  are  good  or  bad  ? — 
That  rests  with  the  medical  officer  entirely  ;  he  may 
reject  them  if  he  disapproves  of  them. 

4984.  Does  the  commissariat  officer  endeavour  to 
ascertain  whether  they  are  good  ? — Yes,  by  constantly 
visiting  the  rations  and  hospital ;  but  he  has  no  power 
to  punish  without  a  rejection  report  if  they  are  not 
good. 

4985.  He  supplies  everything  ?  —  Yes  ;  through 
contractors. 

4986.  Does  he  supply  hospital  utensils  ?  —  Yes, 
clothing  and  everything. 

4987.  (Col.  Ditrand.)  What  is  your  opinion  with 
regard  to  the  meat  rations  that  are  supplied  ? — The 
meat  is  grass-fed. 

4988.  (Sir  R.  Martin.)  Would  it  not  be  economy 
to  feed  the  sheep  better  ? — No  ;  it  would  cost  about 
eight  times  as  much. 

4989.  ( Chairman})  Are  the  men  supplied  with  a 
considerable  variety  of  food  ? — I  fancy  it  is  the  same 
as  at  home.  Meat,  bread,  vegetables,  rice,  tea,  coffee, 
sugar,  and  salt  ;  those  are  the  articles  supplied  to  the 
soldier. 

4990.  With  regard  to  the  meat,  complaints  have 
been  made  that  it  is  always  the  same  ? — They  have 
mutton  twice  in'  the  course  of  a  week. 

4991.  And  for  the  remainder  of  the  week,  beef  ? — 
Yes. 

4992.  What  is  your  opinion  as  to  the  cooking  ? — 
The  men  have  their  own  cooks,  and  they  can  cook 
(lie  meat  in  any  way  they  like. 

4993.  So  that  they  can  obtain  a  variety  in  that 
way  ? — Yes. 

4994.  The  beer,  I  believe,  is  almost  entirely  sent 
out  from  England  ? — Yes. 


4995.  There  have  been  various  attempts  made, 
have  there  not,  to  brew  be6r  in  India  ? — Yes  ;  and 
there  are  two  breweries  now,  I  think  ;  one  at  Kus- 
sowlie,  or  near  to  it,  and  the  other  in  the  hills,  at 
or  near  Mussoorie ;  but  I  do  not  think  the  men  like 
it  so  well  as  the  English  beer. 

4996.  They  have  never  succeeded,  I  believe,  in 
making  beer  equal  to  English  beer  ? — No. 

4997.  But  it  is  cheaper,  is  it  not  ? — Yes.  I  think 
the  only  objection  to  the  beer  is  the  expense  to  the 
men.  I  do  not  think  they  can  afford  to  pay  for  it, 
although  sold  to  them  at  the  same  price  that  is  paid  by 
the  soldier  at  home,  three  annas  and  four  pie  a  bottle  ; 
the  average  consumption  is  not  more  than  a  pint  per 
man  per  diem. 

4998.  Notwithstanding  that,  does  not  the  Govern- 
ment sell  the  beer  at  a  loss  ? — I  should  say  that  last 
year  they  sold  it  at  a  loss  of  about  25  lacs  of  rupees. 

4999.  But  that  is  partly  made  up,  is  it  not,  by  the 
profit  on  the  sale  of  spirits  ? — To  a  certain  extent 
it  is,  not  to  any  great  extent. 

5000.  So  that  in  point  of  fact  the  sum  which  you 
have  just  spoken  of,  namely  the  25  lacs,  has  to  be 
added  to  the  pay  of  the  army  ? — Yes,  I  should  say 
properly  so. 

5001.  (Col.  Greathed.)  What  credit  does  the  Go- 
vernment take  to  itself  upon  the  sale  of  spirits 
towards  balancing  the  loss  upon  the  beer  ? — The 
canteens  get  it  for  two  rupees  ;  our  present  contract 
rate  is  one  rupee  four  annas  for  an  imperial  gallon, 
and  the  j>rofit  is  about  one  rupee  ;  but  then  there  is 
the  carriage  and  the  other  contingent  expenses  that 
you  must  take  into  account. 

5002.  (Col.  Ditrand.)  And  loss  by  wastage  ? — 
Yes. 

5003.  (Dr.  Gibson.)  Do  you  think  that  the  con- 
nexion of  the  commissariat  with  the  hospitals  is 
satisfactory  ? — There  are  sometimes  complaints  ;  but 
I  think  upon  the  whole  it  is  satisfactory. 

5004.  And  the  supply  is  well  conducted? — I  should 
say  so,  certainly ;  the  only  complaint  which  it  is 
difficult  to  overcome  is  with  regard  to  the  meat.  The 
mutton  is  poor_  and  cannot  be  otherwise  as  long  as 
the  sheep  are  not  fed  on  gram  and  boossa. 

5005.  (Sir  R.  Martin.)  Do  you  think  that  the  im- 
provement in  the  quality  of  the  meat  by  gram-feeding 
would  not  compensate  for  the  outlay  for  the  gram 
itself  ? — I  do  not  know  ;  it  rests  entirely  with  the 
Government  to  accede  this  with  reference  to  the 
expense. 

5006.  Comparing  the  meat  which  we  have  upon 
our  own  tables  with  the  grass-fed  mutton  supplied  to 
the  soldier  in  India,  should  you  not  say  that  the 
difference  is  enormous  ? — Very  great  indeed. 

5007.  Jn  weight  ? — No,  not  so  much  in  the  weight. 

5008.  But  in  quality  ?  —  Yes,  it  is  different  in 
quality. 

5009.  (Dr.  Gibson.)  Is  any  allowance  made  for 
the  bone  ? — The  bony  part  is  cut  out,  that  is,  the 
ribs  and  the  joints,  but  not  otherwise. 

5010.  The  meat  is  poor  ? — Yes,  but  it  is  the  best 
procurable ;  there  is  no  grass-fed  meat  to  be  got, 
equal  to  that  which  is  supplied  by  the  contractors,  in 
the  market ;  that  is  to  say,  supposing  the  meat  is 
rejected,  and  the  soldiers  have  to  go  into  the  market 
to  purchase  it,  they  cannot  there  get  it  so  good. 

5011.  Is  the  meat  supplied  to  the  hospitals  well 
selected  ? — No,  it  is  the  same,  grass-fed  meat- 

5012.  The  prime  pieces  are  not  selected  ? — No  ;  a 
sheep  is  sent  whole. 

5013.  (Col.  Durand.)  Do  the  commissariat  furnish 
wine-  and  medical  comforts  ? — Yes,  entirely  ;  those 
are  procured  from  Calcutta,  such  as  wine,  sago,  and 
arrow/oot. 

5014.  (Col.  Greathed.)  Do  you  think,  as  a  rule, 
that  the  mutton  that  is  issued  to  hospitals  is  good 
enough  for  sick  men  ? — I  should  say  not. 

5015.  (Sir  R.  Martin.)  You  have  had  no  expe- 
rience anywhere  of  the  system  that  prevails  in  the 
British  army  ? — No. 
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5016.  The  commissariat  department  is  also  the 
department  of  transport  throughout  India,  is  it  not  ? 
— Yes,  entirely. 

5017.  They  carry  everything  ? — Yes. 

5018.  Both  tents  and  food? — Yes.  ammunition, 
food,  and  everything,  in  fact,  on  the  line  of  march. 

5019.  And  the  system  works  well? — Very  well, 
indeed  ;  we  have  never  yet  failed. 

5020.  In  fact,  the  functions  of  the  department  are 
confined  to  the  work  of  supply  and  transport  ? — 
Yes. 

5021.  (Dr.  Farr.)  When  was  the  present  ration 
fixed  for  the  Indian  army  ? — I  cannot  recollect,  hut  it 
has  been  added  to  ;  for  when  I  first  entered  the  de- 
partment, the  ration  consisted  merely  of  bread,  meat, 
wood,  and  salt. 

5022.  Under  the  term  meat,  was  there  included 
mutton  and  beef? — Only  beef. 

5023.  Then  it  was  bread,  beef,  wood,  and  salt  ? — 
Yes. 

5024.  What  year  was  that  ?— In  1834  and  1835  ; 
then  tea,  sugar,  coffee,  rice,  and  vegetables  were  added 
to  the  soldiers'  rations. 

5025.  At  what  date  was  that  ? — The  vegetables 
were  added  very  lately. 

5026.  Do  you  know  at  what  date  ? — No. 

5027.  Was  that  by  the  order  of  Lord  Dalhousie  ? — 
Yes. 

5028.  (Col. 'Durand.)  Do  you  find  a  difficulty  in 
procuring  vegetables  in  India  ? — Yes,  there  is  a  diffi- 
culty in  getting  them  at  all  seasons  ;  but  that  is  owing 
to  the  taste  of  the  men,  who  prefer  potatoes,  and  the 
country  vegetables  are  generally  bad,  at  least  they 
are  not  liked  by  the  soldiers. 

5029.  (Dr.  Farr.')  What  vegetables  do  you  supply 
to  the  soldier  now  ? — Potatoes,  whenever  we  can  get 
them,  but  they  are  expensive. 

5030.  When  they  are  not  procurable,  what  do  you 
supply  then  ? — Then  we  are  obliged  to  supply  the 
vegetables  of  the  country  which  are  in  season,  or  dall 
is  sometimes  supplied. 

5031.  Your  supply,  I  suppose,  varies  in  different 
parts  of  India  ? — Yes. 

5032.  What  is  the  .  supply  of  vegetables  in  the 
mountain  districts  ? — Potatoes  principally. 

5033.  What  is  the  nature  of  the  supply  on  the 
plains  ?— There  they  get,  in  cold  Aveather,  cabbage 
and  other  European  vegetables,  such  as  carrots  and 
turnips,  but  in  the  hot  weather  they  get  nothing  but 
the  country  vegetables,  and  potatoes  when  procurable. 

5034.  Do  they  get  any  fruit  ? — No  ;  fruit  is  sup- 
plied to  men  in  hospitals,  but  not  to  soldiers  in 
bai-racks. 

5035.  Are  there  any  complaints  of  the  commis- 
sariat supplies  ? — Yes,  they  do  complain  of  the 
vegetables. 

5036.  What  is  the  nature  of  the  complaint  that  is 
made  ? — They  want  potatoes,  and  we  cannot  always 
supply  them  with  potatoes.  When  they  first  come  in 
they  are  very  expensive  ;  in  fact,  the  vegetable  ration 
at  Lahore  at  one  time  cost  as  much  as  the  bread. 

5037.  Still  you  endeavour  to  supply  potatoes  when 
you  can  ? — Yes,  when  not  too  expensive. 

5038.  (Cha  irnian.)  ^Vould  there  be  any  difficulty, 
in  all  the  principal  stations,  in  groAving  vegetables 
expressly  for  the  use  of  the  men  in  those  stations  ? — 
They  have  commenced  that  system  now,  growing 
vegetables  of  all  kinds  ;  just  before  I  left  a  quantity 
of  seed  was  ordered  to  be  sent  to  all  stations  where 
European  troops  are  located,  for  this  purpose. 

5039.  Is  the  use  of  potatoes  largely  increasing  ? — 
Yes,  it  is. 

5040.  (Dr.  Farr.)  You  would  admit,  I  presume,  that 
the  supply  by  the  commissariat  down  to  the  date 
when  vegetables  were  ordered  was  very  defective  ? — 
I  do  not  know ;  vegetables  were  added  to  the  ration 
in  order  that  the  soldier  might  not  have  any  return 
money. 

5041.  Do  you,  as  a  commissariat  officer,  think  it 
very  important  that  the  men  should  be  supplied  with 
vegetables  ? — Yes,  certainly. 


5042.  Is  it  not  indispensable  ? — Yes,  I  should  say  Colonel 
so,  in  India.  w-  Thompson, 

5043.  The  men,  without  a  supply  of  vegetables,  " 
would  become  scorbutic  and  subject  to  many  diseases,  22  June  1861. 

would  they  not  ?— Yes,  I  think  that  when  they  did  

not  get  vegetables  as  part  of  the  rations  supplied  by 

the  commissariat,  the  men  bought  them  themselves. 

5044.  Do  you  consider  that  part  of  the  supply  in  a 
satisfactory  state  at  the  present  time  ? — Yes,  as  far  as 
the  country  will  admit  of  it. 

5045.  (Col.  Durand.)  And  efforts  are  being  made, 
are  there  not,  to  render  it  more  satisfactory  ? — Yes. 

5046.  (Dr.  Farr.)  With  regard  to  the  meat  sup- 
plied, is  it  quite  necessary  to  restrict  the  supply  to 
mutton  and  beef ;  could  you  not  furnish  greater 
varieties  of  animal  food  in  different  parts  of  India  ? — 
I  think  not ;  Lord  Dalhousie  was  very  anxious  upon 
that  point,  and  wished  to  substitute  pork,  but  the 
medical  men  objected  to  that  in  Calcutta. 

5047.  Can  you,  yourself,  suggest  any  other  articles 
that  might  be  advantageously  supplied  as  substitutes 
for  that  kind  of  meat  which  you  admit  is  not  of  first- 
rate  quality  ? — I  do  not  think  that  there  is  anything 
to  be  got  in  India. 

5048.  Would  you  not  recommend  an  attempt  to  be 
made  to  feed  the  cattle  better  than  they  are  fed  now  ? 
— It  is  on  the  score  of  expense  that  they  are  not  ;  it 
depends  upon  the  Government.  We  pay  for  our  own 
gram-fed  sheep  8  and  10  rupees  ;  the  grass-fed  sheep 
cost  only  about  1  rupee  or  1  rupee  and  4  annas. 

5049.  (Col.  Durand.)  And  in  some  parts  of  India 
they  would  cost  much  more  than  that  ? —  Yes,  in 
Lower  Bengal,  and  on  the  Bombay  and  Madras  side, 
far  more. 

5050.  (Dr.  Farr.)  As  I  understand  you,  the 
responsibility  of  rejecting  the  food  is  thrown  on  the 
commanding  officers  ?  —  Yes,  on  the  regimental 
authorities. 

5051.  Would  not  a  commissariat  officer  be  better 
able  to  determine  the  quality  of  the  food  than  the 
commanding  officer,  if  he  had  received  a  special  edu- 
cation ? — I  think  that  an  officer  who  is  on  duty  every 
day  ought  to  know  just  as  well  as  a  commissariat 
officer. 

5052.  But  to  go  into  the  market  and  purchase  ar- 
ticles of  food  Avith  discrimination  and  judgment  is 
not  a  very  easy  task  ? — No  ;  but  there  is  a  great 
difficulty  in  India,  you  cannot  go  into  a  bazaar  and 
purchase  a  large  supply  of  meat. 

5053.  Do  you  not  think  that  the  commissariat 
officer  might  take  upon  himself  a  larger  responsibility 
than  he  seems  to  do  iioav  ? — Yes,  if  every  article  was 
supplied  by  agency  ;  but  if  a  man  takes  up  a  contract 
which  he  cannot  fulfil,  the  commissariat  officer  cannot 
cancel  it  unless  he  is  aided  by  the  regimental  officers. 

5054.  Is  he  not  responsible  for  the  regiment  get- 
ting good  articles  of  food  supplied  to  it  ? — He  ought 
not  to  be,  so  long  as  the  articles  of  food  are  supplied 
by  contract,  and  regulations  are  made  by  A\rhich  those 
alone  Avho  receive  them  have  the  poAver  to  reject  and 
condemn  them. 

5055.  By  the  evidence  it  would  appear  that  the 
commissariat  officer  neglected  his  duty  in  supplying 
bad  articles  of  food  ? — I  think  that  that  is  a  most 
decided  mistake  on  the  part  of  the  officer  Avho 
stated  it. 

5056.  (Sir  R.  Martin.)  The  responsibility  rests 
almost  always  on  the  contractor,  does  it  not  ? — Yes  ; 
and  he  will  supply  a  bad  article  if  he  can  ;  but  the 
regimental  authorities  ought  not  to  alloA\r  him  to  do 
so. 

5057.  (Col.  Greathed.)  Still  there  Avould  be  a  great, 
difference  in  the  supplies  furnished  to  a  regiment 
from  the  circumstance  of  the  commissariat  officer 
being  a  sharp  felloAV  or  not  ? — Yes,  of  course,  Avhen 
he  can  exercise  control. 

5058.  There  AArould  be  just  that  difference  ? — Yes. 

5059.  (Dr.  Farr.)  The  commissariat  officer  makes 
the  bargain,  does  he  not  ? — Yes  ;  so  far  he  calls  for 
tenders,  and  fonvards  them,  with  his  opinion,  to  the 
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Colonel  Commissary-General,  who  accepts  the  lowest  tender, 
W.  Thompson,   if  recommended. 

5060.  Still,  you  admit  that  he  has  a  considerable 
22  June~l86l    responsibility  in  furnishing  supplies  ? — His  desire  is 

 '  to  supply  good  articles,  but  he  is  obliged,  by  the 

regulations  of  the  service,  to  recommend  for  accep- 
tance the  lowest  offer,  unless  he  knows  anything 
against  the  character  of  the  contractor. 

5061.  {Col.  Durand.)  Is  not  that  rather  the  weak 
point  of  the  system,  as  the  lowest  tenderer  may  often 
be  a  man  of  straw  ? — I  am  no  advocate  myself  for 
contracts. 

5062.  (Chairman.)  I  suppose  the  system  of  ac- 
cepting the  lowest   tender   was  resorted  to  as  a 
means  of  preventing  favouritism  and  corruption  ? — 
Quite  so.    Perhaps  it  may  make  the  matters  in  con- 
nexion with  the  supply  of  the  soldier's  ration  more 
clear  if  I  may  be  allowed  shortly  to  recapitulate. 
The  ration  of  the  soldier  in  India  consists  of  1  lb. 
of  bread,  1  lb.  of  meat,  1  lb.  of  vegetable,  1  oz.  of 
rice,  five-sevenths  of  an  ounce  of  tea,  or  double  that 
quantity  of  coffee,  at  the  pleasure  of  the  soldier, 
sugar,  salt,  and  firewood.    With  the  exception  of  tea, 
all  the  articles  are  usually  provided  by  local  contract- 
Tenders  are  called  for  annually  for  the  supply,  to  be 
of  the  first  quality.    The  lowest  tender,  as  a  general 
rule,  is  accepted,  unless  the  commissariat  officer  can 
assign  a  sufficient  reason  for  it  being  rejected.  The 
acceptance  or  rejection  of  tenders  rests  solely  with 
the  Commissary-General.     The  party  whose  tender 
may  be  accepted  by  the  Commissary-General  is  called 
upon   by  the   commissariat    officer    to  deposit,  as 
security  for  the  due  fulfilment  of  his  contract,  one- 
fourth  of  the  estimated  expenditure  for  the  year. 
Suppose  for  bread  the  expenditure  to  amount  to 
40,000  rs.,  he  would  be  required  to  lodge  10,000  rs., 
he  is  then  required  to  enter  into  a  legally  drawn-up 
bond  to  supply  the  article  of  first  quality,  subject  to 
the  approval  of  the  regimental  or  medical  authorities, 
and  equal  to  what  is  used  in  the  officers'  mess  ;  he 
binds  himself  to  pay  a  fine  of  50  rupees  for  every 
rejection  by  committee,  and  in  the  event  of  five 
rejections  by  committee  occurring  in  thirty  consecu- 
tive days,  to  forfeit  his  security  deposit  of  10,000 
rupees  and  to  have  his  contract  annulled  ;  he  binds 
himself  to  abide  by  the  opinion  of  the  regimental 
committee,  and  to  consider  it  final.     The  commis- 
sariat officer,  who  formerly  could  interfere  and  call 
for  a  station  committee  if  he  differed  in  opinion,  has 
now  no  voice  in  the  matter,  all  he  can  do  if  he  thinks 
the  regiment  has  improperly  condemned  the  article, 
is  to  submit  it  for  the  inspection  of  the  officer  com- 
manding the  station,  who,  if  he  concur  with  the 
commissariat  officer,  may  report  the  matter  to  his 
Excellency  the  Commander-in-Chief,  but  he  cannot 
compel  the  regiment  to  receive  what  has  been  re- 
jected.   Thus  it  is  in  the  power  of  the  regimental 
authorities  to  raise  the  rations  of  the  soldiers  to  the 
proper  standard,  and  to  keep  them  at  it.    The  order 
making  the  opinion  of  the  regimental  committee  final 
was  issued  on  the  recommendation  of  my  predecessor, 
General  Ramsay,  to  give  full  power  to  commanding 
officers,  and,  by  cancelling  the  former  order,  to  do 
away  with  the  prevalent  opinion  that  commissariat 
officers  take  the  part  of  contractors  to  the  prejudice 
of  the  soldier.    The  commissariat  officer,  having  no 
voice  in  the  matter  of  receiving  or  rejecting  rations, 
is  not  the  person  the  contractor  would  select  to  bribe  ; 
there  are,  however,  regimental  subordinates,  who  he 
considers  can  sometimes  afford  him  material  aid  in 
passing  bad  rations,  at  all  events,  they  make  him 
believe  they  can,  and  so  extort  money  from  him.  To 
check  such  irregularities  the  regulations  framed  for 
the  good  of  the  soldier  are  ample,  and  ought  to  be 
strictly  adhered  to,  and  no  subordinate  interference 
with  the  rations  should  be  allowed.    As  commanding 
officer,  with  such  regulations  before  me,  I  should 
have  no  difficulty  in  obtaining  for  the  soldier .  under 
my  command  the  best  article  the  country  could  pro- 
duce, for  I  would  rather  put  the  soldier  to  temporary 
inconvenience  for  live  days,  and  so  get  the  contract 


annulled,  than  receive  an  inferior  or  bad  article, 
which  the  contractor  will  undoubtedly  tender  if  he 
think  that  to  prevent  such  inconvenience  it  will  be 
received.  The  meat  ration  is  the  only  one  for  which 
it  is  difficult  to  fix  a  standard  ;  the  other  articles, 
being  of  first  quality,  can  be  tested  by  what  the 
officers  have  on  their  own  tables,  but  the  beef  and 
mutton  being  only  grass  fed  will  not  bear  comparison 
with  that  fed  on  gram  and  boossa  (or  chopped  straw) 
at  eight  or  ten  times  the  cost.  The  medical  officer, 
also,  in  receiving  the  articles  of  diet,  should  not 
permit  interference  on  the  part  of  the  medical  sub- 
ordinate (or  steward),  but  himself  inspect  and  reject 
such  as  do  not  come  up  to  the  proper  standard. 

5063.  (Col.  Greathed.)  Everybody  who  has  been 
to  Delhi  knows  perfectly  well  the  success  of  the  free 
market  which  you  established  there,  and  I  wish  to 
ask  you  whether,  as  a  general  rule,  you  think  free 
markets  might  be  substituted  for  the  present  regi- 
mental bazaars  for  the  supply  of  the  troops  ? — No.  I 
am  a  great  advocate  for  regimental  bazaars. 

5064.  I  asked  you  the  question  in  cousequence  of 
the  success  of  the  free  market  which  you  established 
at  Delhi  ? — Yes,  it  was  got  up  for  the  occasion. 

5065.  Do  you  think,  as  a  general  rule,  that  it  could 
not  be  carried  out  ? — I  think  that  the  European 
regiments  would  feel  the  want  of  the  regimental 
bazaars. 

5066.  Are  not  things  more  expensive  ? — I  think 
not  much. 

5067.  (Sir  R.  Martin.)  It  was  under  Lord  Dal- 
housie,  was  it  not,  that  the  great  reform  in  the  com- 
missariat department  took  place  ? — Yes,  and  my  pre- 
decessor, General  Ramsay. 

5068.  What  is  the  nature  of  the  probationary  ex- 
amination of  which  you  spoke  ? — They  have  to  attend 
at  one  of  the  principal  offices,  and  under  one  of  the 
senior  commissariat  officers  they  have  to  learn  their 
office  work  ;  they  are  obliged  to  go  every  day  to  in- 
spect the  rations,  and  see  that  everything  is  done  as 
it  ought  to  be  done,  and  they  are  then,  at  the  end  of 
12  months,  examined  as  to  their  knowledge  of  ac- 
counts and  knowledge  of  the  duties  of  a  commissariat 
officer  ;  if  found  qualified,  they  are  appointed  per- 
manently to  the  corps. 

5069.  Part  of  the  probationary  course  is  also  in 
the  audit  department  of  the  commissariat,  is  it  not  ? 
— Yes  ;  an  officer  has  to  attend  three  months  there, 
after  he  has  been  six  or  nine  months  in  the  executive 
office,  to  make  himself  acquainted  with  the  system  of 
auditing  charges,  and  the  requisite  vouchers  to  pass 
them. 

5070.  Altogether  should  you  say  that  the  proba- 
tionary course  secures  you  a  most  efficient  class  of 
officers  ? — Certainly. 

5071.  More  efficient  than  you  ever  had  before  ? — 
Far  more  efficient. 

5072.  It  secures  you  a  good  staff  of  officers  for  any 
purpose  ? — Yes. 

5073.  (Col.  Greathed.)  Is  there  an  examination 
in  languages  ? — They  have  to  pass  that  examination 
first  before  they  are  admitted  as  probationers. 

5074.  ( Sir  R.  Martin.)  They  must  have  passed 
an  examination  for  interpreters  before  they  are  re- 
ceived as  probationers  ? — Yes. 

5075.  (Sir  P.  Cautley.)  You  say  that  you  are  no 
adArocate  for  contracts  ;  if  you  had  not  contracts  how 
would  you  manage  ? — By  holding  the  commissariat 
officer  solely  responsible  for  the  quality  of  the  article 
supplied,  which  he  would  arrange  for  through  his 
own  agent. 

5076.  Practically,  how  do  you  think  that  would 
work  ? — Very  well,  though  perhaps  not  so  cheaply  as 
by  contract.  I  will  give  an  instance.  During  our  stay 
at  Delhi  there  was  one  brigade  supplied  Avith  bread  by 
commissariat  agency,  and  there  was  not  a  single  re- 
jection during  the  whole  time,  four  months. 

5077.  (Dr.  Gibsoji.)  Are  the  hospital  mattrasses 
made  of  hair  ? — No.    There  was  a  committee  which 
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sat  in  Calcutta  some  few  years  ago,  and  they  recom- 
mended cocoa-nut  fibre,  but  it  could  not  be  obtained, 
except  in  Lower  Bengal. 

5078.  That  would  make  them  very  much  better, 
would  it  not  ? — Yes. 

5079.  And  cheaper  ? — No,  much  more  expensive. 

5080.  {Col.  Durand.)  With  respect  to  the  hospital 
arrangements,  does  anything  occur  to  you  in  the  way 
of  an  improvement  that  might  be  made  ? — No.  Just 
before  I  left,  the  expenditure  in  the  hospitals  had  been 
very  great.  The  finance  commission  recommended 
certain  changes  should  be  made.  An  order  was  issued 
before  I  left,  putting  things  on  a  better  footing  alto- 
gether, fixing  responsibility. 

5081.  {Dr.  Gibson.)  With  regard  to  the  hospital 
servants  and  nurses,  are  they  generally  natives  ? — 
All  of  them. 

5082.  Are  they  provided  by  the  commissariat  ? — 
Tes. 

5083.  Can  the  medical  officers  trust  severe  and 
dangerous  cases  to  them  ? — They  have  a  subordinate 
medical  department. 

5084.  But  I  mean  with  regard  to  nursing  the 
patients,  do  they  not  generally  obtain  the  attendance 

The  witne 


of  the  comrade  of  the  soldier  who  is  sick  ? — Some-  Colonel 
times,  but  not  very  often.  w-  Thompson, 

5085.  {Sir  R.  Martin.)  Are  there  native  attendants 

in  all  the  European  hospitals  ? — Yes.  22  June  1861. 

5086.  They  are  practically  good  nurses,  are  they  

not  ? — Very  fair. 

5087.  Better  than  Europeans  ? — I  think  they  are 
more  attentive. 

5088.  {Dr.  Gibson.)  Is  it  not  the  fact  that  the 
medical  officers  have  not  confidence  in  them,  and  that 
they  generally  obtain  the  services  of  a  soldier's  com- 
rade in  dangerous  cases  ? — That  I  am  not  aware  of. 
I  have  never  heard  any  complaints  made  against  the 
servants,  and  I  think  they  are  generally  approved  of 
as  attendants  and  nurses  in  hospitals  ;  you  see  them 
for  years  and  years  remaining  in  some  of  the  hospi- 
tals, and  I  suppose  therefore  that  the  medical  officers 
are  content  with  them. 

5089.  The  report  is  that  they  are  not  trustworthy, 
and  that  they  cannot  confide  dangerous  cases  of 
disease  to  them  ? — I  am  not  aware  of  that. 

5090.  Do  you  think  that  some  remuneration  should 
be  given  to  the  soldier  who  is  so  employed  ? — Those 
are  points  upon  which  I  cannot  give  an  opinion. 

withdrew. 


Colonel  Henry  Marion  Durand,  C.B., 

5091.  {Chairman.)  How  many  years  have  you 
served  in  India? — I  have  served  from  1830,  when  I 
landed  in  India,  until  nearly  the  present  time. 

5092.  In  what  stations  chiefly  ? — I  have  been  at  a 
great  many  stations,  but  much  of  my  service  was 
first  in  the  department  of  public  works  ;  afterwards 
in  the  canal  department,  and  subsequently  a  great 
part  of  my  career  was  political,  excepting  when  I  was 
on  military  duty  with  armies  in  the  field,  which  oc- 
cupied a  considerable  portion  of  the  time. 

5093.  You  have  not  had  comparatively  speaking 
much  experience  of  ordinary  regimental  duty,  except 
in  the  field  ? — No,  I  was  with  Lord  Ellenborough  as 
his  private  secretary  when  he  was  Governor  General, 
and  therefore  I  had  an  opportunity  of  witnessing 
from  the  time  he  arrived  in  the  country  the  very 
great  care  and  attention  which  he  paid  to  the  subject 
of  the  sanitary  state  of  the  European  troops.  It  was 
one  which  occupied  a  great  deal  of  his  attention,  and 
wherever  he  went  he  always  inspected  the  barracks 
at  the  different  stations,  and  made  very  considerable 
alterations  in  many  ;  some  of  them  which  were  bad 
he  had  pulled  down,  as  at  Kurnool  ;  he  also  originated 
the  improvement  of  having  a  troop  boat  to  bring  the 
Europeans,  and  in  fact  in  every  way  he  paid  the 
greatest  possible  attention  to  those  subjects,  and 
originated  many  things  which  have  been  subsequently 
brought  to  great  perfection.  He  also  paid  great  at- 
tention to  issuing  directions  with  reference  to  landing 
the  troops  at  the  proper  seasons,  and  sending  them 
up  by  routes  the  best  adapted  to  enable  them  to  reach 
their  regiments  with  the  smallest  amount  of  ex- 
posure, and  the  smallest  loss  ;  and  from  that  time  to 
this  I  think  that  the  Governments  in  India  have 
none  of  them  failed  in  doing  what  was  in  their  power, 
to  put  the  condition  of  the  European  soldier  in  India 
upon  as  favourable  footing  as  it  was  possible  to  do. 
It  has  necessarily  been  a  somewhat  difficult  process, 
but  it  has  been  partly  rendered  so  by  events  which, 
from  the  necessities  of  the  service  and  the  exposure 
of  the  troops,  have  caused  great  loss,  also  from  cir- 
cumstances rendering  it  necessary  to  pour  into  the 
country  large  numbers  of  troops,  those  troops  having  to 
be  covered  temporarily.  These  various  circumstances 
of  course  have  prevented  that  uniform  perfection  in 
barrack  buildings,  and  attention  to  everything  which 
would  otherwise  have  gone  on  gradually  increasing, 
but  even  where  these  temporary  arrangements  had 
to  be  made  I  can  bear  testimony  to  the  very  great 
care  and  attention  which  in  1857  and  1858,  when 
very  large  bodies  of  troops  had  to  be  put  under  cover, 
was  paid  by  the  Government  to  their  comfort. 


[ember  of  the  Council  of  India,  examined.  Colonel 

H.M.  Durand, 

5094.  {Sir   P.    Cautley.)    Lord   Ellenborough,  I  CB 

believe,  paid  great  attention  to  the  hospitals,  both  ■  

European  and  Native  ? — Yes,  very  great.    He  was 

under  the  impression  which  must  be  even  more  felt  at 
this  day,  that  it  was  really  a  matter  of  national  im- 
portance to  the  service  in  India  to  pay  attention  to 
the  soldier,  to  his  comfort,  and  to  take  the  utmost  care 
of  his  health  in  order  that  the  service  in  India  should 
not  render  the  British  army  unpopular,  and  that 
necessity  is  an  increasing  one  from  the  greater  body 
of  troops  that  there  is  now  in  India,  and  the  greater 
frequency  of  the  reliefs  which  will  take  place,  and 
consequently  the  far  greater  proportion  of  service 
in  India,  which  every  man  who  enters  the  army  will 
have  to  give  ;  it  renders  it  still  more  imperative,  and 
still  more  of  national  and  imperial  importance  that 
everything  should  be  done  to  improve  the  health  of 
the  soldier  in  India. 

5095.  {Sir  R.  Martin.)  And  to  make  him  con- 
tented when  there  ? — Yes. 

509G.  {{Chairman.)  Upon  the  whole  after  your 
experience  of  the  service  can  you  say  that  the  service 
in  India  was  unpopular  among  the  European  troops  ? 
— I  judge  rather  from  the  evidence  that  was  given 
by  those  who  were  examined  before  the  Commission, 
which  had  to  make  its  report  upon  recruiting  for  the 
British  service,  and  from  all  the  reports  made  by  men 
of  large  experience  in  recruiting  in  England  ;  it  cer- 
tainly appeared  that  the  service  was  not  popular,  but 
as  far  as  I  have  had  opportunities  of  judging  I  do 
not  think  that  Indian  service  is  unpojmlar  among  the 
men  who  are  in  India. 

5097.  ( Sir  R.  Martin.)  Is  not  the  monotony  of 
barrack  life  very  much  complained  of  by  the  men  in 
many  parts  of  India  especially  ? — I  cannot  say  that  I 
have  ever  heard  complaints  of  the  monotony.  I  think 
that  the  men  are  always  very  much  delighted  to  move, 
and  that  they  are  never  so  happy  as  when  there  is 
a  chance  of  any  active  operations,  as  it  causes  a  break 
in  the  regularity  of  their  lives,  but  they  appeared  to 
me  upon  the  whole  to  accept  their  position  there  as 
one  which  was  not  an  unfavourable  one. 

5098.  {Sir  P.  Cautley.)  When  a  Queen's  regiment 
is  relieved  by  another  regiment,  is  it  not  the  fact  that 
both  the  officers  and  the  men  of  the  relieved  regiment 
seem  always  inclined  to  remain  iu  India  in  preference 
to  going  home  ? — A  great  many  of  them,  and  parti- 
cularly those  who  are  married. 

5099.  That  shows,  does  it  not,  that  when  they  get 
there  they  have  no  feeling  against  it  as  they  had  be- 
fore they  started  ? —  Yes. 

Nn  2 
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Colonel  5 1 00.  (  Chairman.)  Do  not  the  men  make  exchanges 

#.  M.  Durand,  jn^G  regiments  that  remain  in  India  ? — Certainly. 

C   '  .5101.  {Sir  E.  Martin.)  Those  are  men,  I  believe, 
22  June  1861    who  are  domesticated  in  India,  generally  old  soldiers  ? 
 '  —Yes. 

5102.  There  is  another  branch  of  the  service  with 
which  India  has  always  been  in  high  favour,  that  is 
the  mountain  regiments  ? — Yes,  I  think  it  has,  and 
with  reference  to  the  question  as  to  breaking  the 
monotony  of  the  soldier's  life,  and  finding  him  employ- 
ment and  amusement,  I  think  there  is  one  point  upon 
which  something  might  be  done,  which  is  this  ;  where 
there  might  be  magazines  it  would  be  certainly  advis- 
able in  future  that  no  large  magazine  should  be  at  a 
place  where  you  have  no  European  troops  ;  you 
ought  to  have  Europeans  wherever  you  have  large 
magazines,  and  in  connexion  with  them  I  imagine 
that  a  system  might  be  introduced  under  which  an 
officer  in  charge  of  a  magazine,  wanting  assistance,  in 
the  way  of  skilled  labour,  might  employ  a  certain  num- 
ber of  men,  and  employ-  them  usefully  and  profitably  to 
themselves,  and  profitably  to  the  public  service.  The 
men  besides  would  see  that  there  was  utility  in  the 
arrangement,  and  take  an  interest  in  it.  I  can  un- 
derstand that  such  a  system  might  possibly  be  intro- 
duced, and  I  think  that  the  system  of  gardens  and 
minor  arrangements  of  that  kind,  and  workshops 
which  have  been  attempted  have  a  good  deal  failed, 
partly,  I  think,  for  this  reason  ;  it  is  not  so  much  that 
the  soldier  dislikes  work,  but  it  is  that  he  dislikes 
work  which  has  no  apparent  utility  in  it,  and  if  a 
man  saw  that  he  was  employed  usefully  as  well  as 
profitably,  I  think  it  might  make  a  difference,  and 
also  that  it  would  have  a  very  good  effect  upon  the 
service,  inasmuch  as  you  would  have,  just  in  the  same 
way  as  on  board  ship  you  give  employment  to  the 
6aiior  at  all  times  ;  where  they  have  many  modes  of 
employing  them  there  is  no  difficulty  in  it.  Any  man 
who  has  been  on  board  a  man-of-war  knows  perfectly 
well  that  they  have  never  any  difficulty  in  finding 
employment  for  the  men  ;  they  are  always  giving 
them  employment,  and  by  that  method  they  increase 
their  intelligence  very  much,  and  increase  their  utility, 
as  they  work  to  a  certain  extent,  but  within  moderate 
limits.  I  think,  therefore,  that  by  the  co-operation  of 
the  commanding  officer  and  the  men  in  charge  of 
magazines,  you  might  at  certain  places  in  India  find 
useful  employment  for  the  men  in  that  way. 

5103.  (  Col.  Greathed.)  Suppose  a  period  of  active 
service  arrived  when  you  would  want  every  man  in  a 
regiment  in  the  field,  how  would  you  supply  their 
place  in  those  magazines  ? — I  only  mean  for  occasional 
work  in  the  magazines  ;  it  is  not  for  permanent  em- 
ployment, and  there  is  a  great  deal  of  work  in  the 
magazines,  g^rmlaboratory  work,  in  which  you  would 
certainly  improve  the  private  soldier  in  the  present 
day,  when  it  is  a  very  great  object  that  you  should 
increase  the  intelligence  of  the  private  soldier  ;  you 
are  putting  in  his  hands  arms  of  precision,  and  a  great 
deal  depends  upon  the  intelligence  of  a  man  upon  his 
fineness  of  hand  and  fineness  of  touch,  all  depending 
upon  the  development  of  his  intelligence,  and  I  think 
that  what  I  have  suggested  would  work  towards  that 
end  also,  and  therefore  would  be  useful. 

.3104.  Do  you  think  that  you  could  employ  them 
upon  public  works  more  than  they  are  in  actual 
building  ? — I  think  so  in  healthy  stations ;  it  depends 
so  much  upon  that.  In  several  places  even  in  the 
plains,  at  healthy  periods  of  the  year  you  might  find 
employment  for  them  for  some  time,  and  then  in  the 
hill  stations  you  might  do  it  of  course  to  a  greater 
degree  ;  I  mean  with  reference  to  its  not  being  during 
a  limited  period  of  the  year,  but  I  doubt  much  whether, 
on  the  plains  of  India,  as  a  general  rule,  you  could 
employ  them  very  much  on  account  of  the  climate. 

5105.  But  a  plan  has  been  suggested  by  several 
persons  of  putting  up  large  sheds  in  barracks  or  by 
the  side  of  barracks,  could  you  not  employ  the  car- 
penters of  the  regiment,  for  instance,  in  work  which 
they  could  carry  on  at  all  times  ? — Yes,  but  I  was 


adverting  more  to  what  is  called  outdoor  labour,  such 
as  bricklaying  and  building. 

5106.  (Sir  P.  Cautley.)  I  think  that  if  you  were 
to  employ  men  in  that  way  in  the  magazines  or  public 
works  you  would  cause  both  the  magazines  and  the 
public  works,  to  a  certain  degree,  to  depend  upon 
those  men,  and  in  case  of  war  when  they  were  called 
away  I  think  it  would  lead  to  a  very  great  inconveni- 
ence ? — That  is  a  disadvantage  which  would  attend 
it,  and  you  would  pro  tanto  throw  out  a  certain  num- 
ber of  native  hands  who  otherwise  would  be  in  con- 
tinuous employment,  and  who  would  not  leave  you 
when  a  time  of  service  arrived,  whereas  you  must 
have  the  European  soldier,  but  I  think  that  the  ad- 
vantage of  giving  more  employment  to  the  European 
soldier  and  his  improvement  altogether  would  coun- 
terbalance that. 

5107-  (Chairman?)  As  I  understand  you  there  are 
two  limitations  upon  the  possibility  of  employing 
European  soldiers  in  non-military  duty  ;  one  is  that 
you  cannot  put  him  to  hard  manual  labour  in  the 
plains,  nor  perhaps  anywhere,  except  during  a  very 
short  period  of  the  year,  and  the  other  is,  that  what- 
ever work  you  give  him  it  must  be  such  work  as 
admits  of  being  discontinued  when  the  soldier  is  re- 
quired for  military  duty  ? — Yes,  in  fact  his  work  can 
only  be  regarded  as  auxiliary  and  occasional. 

5108.  Therefore  it  must  be  a  kind  of  work  that  may 
be  interrupted  ? — Yes. 

5109.  And  we  may  also  assume  that,  considering 
the  cost  of  native  labour  throughout  India,  there  is 
scarcely  any  work  that  the  European  soldier  can  be 
put  to  which  would  not  be  more  cheaply  done,  looking 
at  the  results  of  the  work,  if  done  by  native  labour  ? 
— Certainly. 

5110.  Therefore,  in  fact,  it  comes  back  to  this,  that 
whether  you  set  the  soldier  to  do  work  which  is  re- 
munerative to  himself,  or  whether  you  merely  encourage 
him  to  employ  or  amuse  himself,  you  would  be  paying 
him  for  employing  himself,  and  not  getting  any  reason- 
able return  from  the  occupation  that  you  gave  him  ? — 
Yes ;  it  comes  really  to  that,  that  you  would  be  paying 
him  an  amount  for  the  work  done  greater  than  you 
wrould  pay  if  you  employed  native  labour,  and  therefore, 
in  one  sense,  you  would  not  be  getting  the  same  amount 
of  work  for  your  money  ;  but  in  another  sense  you 
would  be  gaining,  perhaps,  in  another  way,  namely, 
in  the  health,  comfort,  and  contentment  of  the  men. 

5111.  I  think  you  threw  out  that  the  men  do  not 
like  being  set  to  any  occupation  which  they  see  is 
clearly  intended  only  to  find  occupation  for  them,  and 
which  is  not  remunerative,  and  the  object  of  my 
question  was  to  ascertain  whether  all  non-military 
work  to  which  you  can  put  the  soldier,  does  not 
more  or  less  fall  under  that  class  ?— To  a  certain 
extent  they  do  all  fall  under  that  class  ;  but  there 
is  a  difference  in  degree,  because  when  a  soldier 
is  employed  in  a  magazine,  and  giving  assistance 
in  all  the  various  employments  to  which  he  can 
be  turned  in  a  magazine,  I  do  not  think  he  would 
perceive  that  ;  it  requires  a  greater  far-sightedness 
than  would  exist  in  the  soldier.  He  would  see  that 
everything  was  in  connection  with  his  profession  ; 
that  it  was  in  connection,  for  example,  with  the 
artillery,  or  in  connection  with  whatever  branch  of 
work  was  going  on  in  the  magazine,  and  he  would 
connect  all  his  labour  with  his  military  occupation. 

5112.  (Col.  Greathed.)  You  would  give  the 
soldier  employment  and  pay  him  ? — Yes  ;  but  only 
those  men  who  volunteered. 

5113.  (Sir  P.  Cautley.)  I  understand  that  those 
persons  who  advocate  the  employment  of  the  soldiers 
in  workshops  look  to  that  employment  as  repaying 
the  money  that  the  necessary  tools  have  cost,  and  that 
the  men  so  employed  in  the  workshops  are  to  be  told 
that  the  money  produced  by  the  sale  of  their  pro- 
ductions is  to  be  put  into  some  fund,  there  to  remain 
for  a  time,  and  to  be  ultimately  paid  to  the  soldier. 
If  that  is  so  he  has  to  look  to  the  reward  of  his 
employment,  and  therefore  he  cannot  look  at  a  work- 
shop as  an  unsatisfactory  thing  ? — No ;  and  when  I 
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spoke  of  his  not  looking  with  much  pleasure  to  the 
work,  as  the  mere  Avork  to  which  he  was  put,  and  his 
being  so  employed,  I  adverted  rather  to  gardening, 
which  I  think  he  does  not  like. 

5114.  {Col.  Greathed.)  Might  not  the  gardens  be 
made  remunerative  ? — In  some  places  I  dare  say  they 
might  with  regard  to  the  growth  of  vegetables. 

5115.  And  by  keeping  the  men  longer  at  a  station  ? 
—Yes. 

5116.  {Chairman.)  Evidence  has  been  given  as  to 
the  difficulty  of  obtaining  European  vegetables  at  a 
moderate  price  near  a  station  ;  is  there  any  difficulty 
in  having  a  station  garden,  not  appropriated  to  the 
particular  regiment  which  might  be  at  the  station  at 
the  time,  but  to  be  maintained  for  the  use  of  the 
station  generally,  aud  Avhich  might  be  carried  on  in 
connection  with  the  station,  the  men  who  happened 
to  be  quartered  there  working  in  it,  and  what  was 
grown  in  it  being  purchased  on  account  of  the  troops  ? 
— It  might  be  tried. 

5117.  It  appears  that  the  difficulty  of  carrying  on 
these  soldiers'  gardens  with  any  success  is  this,  that 
they  are  appropriated  to  the  men  during  the  time 
they  are  there,  and  that  the  men  do  not  take  an 
interest  in  them,  as  they  do  not  know  how  long  they 
shall  stay  ? — Yes  ;  but  the  plan  suggested  might  be 
tried. 

5118.  Might  not  the  management  of  such  gardens 
be  made  permanent,  the  labour  being  contributed  by 
those  who  happened  to  be  quartered  at  a  station  ? — 
Yes  ;  by  those  who  volunteered. 

5119.  {Col.  Greathed.)  Do  you  think  that  vege- 
tables produced  in  that  manner  could  be  furnished  as 
cheaply  to  the  troops  ? — That  I  doubt. 

5120.  {Dr.  Farr.)  But  where  vegetables  cannot  be 
procured  in  any  other  Avay,  would  it  not  be  absolutely 
necessary  to  establish  such  gardens  ? — It  is  difficult 
to  predicate,  for  circumstances  vary  so  much  in 
India,  that  a  thing  may  be  tried  Avith  success  at  one 
place,  Avhile  it  would  not  ansAver  at  another  ;  it  is 
very  difficult  to  say  ;  I  see  no  reason  Avhy  it  should 
not  be  tried  Avhere  circumstances  Avere  favourable. 

5121.  {Col.  Greathed.)  Can  potatoes  be  grown 
everywhere  ? — No,  they  cannot. 

5122.  {Chairman.)  You  have  heard  all  the  evi- 
dence that  has  been  given  before  this  Commission  ; 
have  you  considered  the  question  of  the  hill  stations, 
and  is  it  your  opinion  that  any  considerable  portion 
of  the  European  force  can  be  removed  from  the 
plains  to  the  hills  without  danger  to  the  military 
defence  of  the  country  ? — I  do  not  think  that  any 
large  portion  of  the  troops  can  be  permanently 
quartered  in  the  hills  without  detriment  to  the  mili- 
tary occupation  and  holding  of  the  country  ;  and  I 
haA'e  ahvays  regarded  that  as  the  primary  considera- 
tion. The  object  for  which  troops  are  sent  to  India 
is  to  hold  the  country,  and  to  hold  it  as  far  as  pos- 
sible quietly  ;  their  utility  is  as  great  in  preventing 
as  in  putting  doAvn  any  disturbance.  If  you  throw 
up  the  key  points  of  the  country  and  withdraw  the 
troops  to  the  mountains,  you  practically  evacuate 
the  country  ;  it  is  one  thing  to  prevent  a  disturb- 
ance and  to  keep  the  country  quiet,  and  it  is  another 
thing  to  lose  provinces  and  to  have  to  retake  them  ; 
and  the  fact  is  that  there  is  no  one  Avho  can  calcu- 
late the  cost  both  in  credit  and  in  cash  of  a  system 
of  that  kind  if  carried  on  to  any  extent  in  India. 
I  quite  agree  with  some  of  the  evidence  which  has 
been  given  before  this  Commission  that  the  hill 
stations  are  exceedingly  useful,  for  instance,  in  the 
way  that  I  think  Mr.  Grant  spoke  of;  that  they 
can  be  made  exceedingly  useful,  and  that  is  the 
proper  Avay  in  which  to  use  those  stations.  At  the 
same  time,  Avithin  a  moderate  limit  I  think  that  troops 
can  be  advantageously  placed  on  the  hills,  if  you 
consider  a  portion  of  the  troops  in  India  as  being 
really  a  reserve.  I  mean  a  portion  of  the  European 
troops  in  India  ;  there  is  a  surplusage  of  European 
troops  in  India,  which,  when  you  come  to  sift  and 
examine  the  thing,  are  a  reserve  ;  you  employ  them 
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European  troops,  over  and  above  that  which  is  neces-  

sary  for  the  quiet  occupation  of  the  country,  that 
surplusage,  or  a  portion  of  it,  you  might  very  Avell 
station  in  the  hills,  and  the  natural  position  for  that 
reserve  avouM  be  perhaps,  some  portion  of  it,  in  the 
Neilgherries,  aud  some  of  it  in  the  north  of  India  in 
the  hill  stations,  commanding  an  immediate  com- 
munication Avith  the  Punjab,  and  Avith  the  Indus 
frontier,  and  in  the  south,  to  be  ready  to  be  moved 
anyAvhere  in  eArery  direction.  But  I  think  that  it  is 
only  Avith  a  A'ery  moderate  portion  of  the  European 
troops  that  you  can  deal  in  that  Avay  ;  and  it  is  en- 
tirely dependent  upon  your  having  more  troops  in 
the  country  than  are  absolutely  requisite  to  hold  the 
country  ;  at  the  present  moment  I  think  that  Ave 
have  rather  more  troops  than  are  absolutely  necessary 
for  holding  the  country. 

5123.  You  are  alluding  now  to  the  present  num- 
ber, not  Avhat  they  will  be  when  the  reduction  an- 
nounced by  Lord  Canning  has  taken  effect  ?— Yes, 
and  when  the  railroads  are  completed,  and  there  are 
rapid  facilities  of  communication,  that  will  somewhat 
alter  your  military  status  in  the  country  ;  the  object 
of  a  great  number  of  these  stations  is  the  quiet  oc- 
cupation of  the  country,  and,  from  the  difficulties  of 
communication,  and  the  immense  area  of  that  empire, 
it  was  necessary  to  have  a  greater  number  of  those 
stations  than  will  be  requisite  when  the  railroads  are 
thoroughly  completed,  and  for  this  reason — under  the 
former  state  of  things  at  some  times  of  the  year  it 
was  very  difficult  to  communicate  betAveen  one  place 
and  another,  there  being  tracts  of  country  through 
Avhich  there  Avas  no  regular  road,  and  Avhich  were 
impassable  during  the  rains — all  those  considerations 
rendered  it  essential  for  you  to  have  a  certain  number 
of  well-selected  stations  in  order  to  keep  all  parts  of 
the  country  under  control  ;  there  was  only  a  certain 
limited  sphere  within  Avhich  the  troops  at  a  station 
could  act  at  a  certain  time  of  the  year ;  but  you  will 
greatly  increase  as  it  were  the  sphere  of  action  of 
the  troops  at  each  station  the  moment  your  railroads 
are  completed  ;  that  Avill  increase  it  eight  or  even 
ten  fold,  for  you  will  then  lie  able  to  move  Avith 
certainty  a  body  of  men  within  a  few  hours  to  a 
point,  Avhich  you  could  not  do  before  in  a  month  or 
six  Aveeks,  and  the  result  Avill  be  I  think  that  you 
may  effect  a  reduction  in  the  number  of  the  stations. 
You  may,  therefore,  be  able  either  to  diminish  the 
number  of  the  troops,  or  to  quarter  a  feAV  more  in  the 
hills  ;  but  there  is  one  thing  upon  which  I  am  A_ery 
clear,  and  that  is,  that  it  Avill  never  do  in  India  to  throAV 
up  what  I  should  call  the  key  points  of  the  country,  and 
to  divest  them  of  European  troops.  I  think  it  Avould 
be  exceedingly  dangerous,  and  I  will  mention  one  or 
two  points.  The  first  happens  to  be  an  unhealthy 
place,  but  it  would  never  do  to  leave  it  Avithout 
troops— that  is  Allahabad — if  you  were  to  lose  Al- 
lahabad temporarily,  it  is  impossible  to  say  Avhat 
effect  avou  Id  be  produced. 

5124.  (Sir  JR.  Martin.)  Do  yoO  consider  the  tem- 
per of  the  people,  quoad  the  British  Government,  to 
be  of  such  a  nature  as  to  require  a  repressive  force 
generally  throughout  India  ? — You  must  ahvays  bear 
in  mind  that  you  are  in  India  as  a  conquering  race — 
that  your  whole  system,  your  language,  your  habits, 
your  religion,  and  everything  is  entirely  distinct  and 
different  from  theirs,  and  I  do  not  think,  although  the 
Government  is  a  very  just  one,  and  acts  Avith  the 
best  intentions,  that  it  will  ever  do  for  our  Govern- 
ment to  lose  siedit  of  the  fact  that  it  is  their  holding 
the  country  practically  by  the  sword.  If  you  lose 
sight  of  that  fact,  and  divest  your  provinces  of  the 
troops,  you  will  expose  yourself  to  the  risk  of  insur- 
rection ;  any  ill-conditioned  man  may  start  up  for  a 
short  time  and  seize  a  point  of  some  importance  with 
the  large  masses  of  men  Avho  are  ahvays  ready  to 
join  iu  any  mo\-eraent  of  the  kind,  particularly  if  he 
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Colonel  raises  a  fanatical  cry — it  will  not  do  to  expose  your- 

H.  M.  Durand,  self  to  that  chance. 

CB.  5125.  Would  not  smaller  garrisons  in  well  con- 

,"     ;  structed  field  works  answer  the  purpose  of  the  larger 
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  '   ones  of  the  olden  time,  seeing  that  our  implements  of 

war  are  so  much  more  perfect  in  the  present  day  ;  for 
instance,  the  Armstrong  gun  and  the  Minie  rifle  ? — I 
am  not  in  favour  of  garrisons,  except  at  a  few  points,  the 
key  points  of  the  country,  where  you  have  magazines 
or  field  works.  I  think,  when  it  comes  to  shutting 
yourself  up  in  works,  it  is  not  at  all  a  position  in 
which  we  ought  to  be  in  that  country.  So  far  as  may 
be  necessary,  merely  for  leaving  the  magazines  in 
security,  and  putting  whatever  you  leave  behind,  the 
women  and  the  children,  in  safety,  temporary  works 
of  any  kind  may  be  useful ;  but,  as  a  general  rule,  I 
think  that  we  ought  to  avoid  dotting  the  country 
with  little  petty  works,  and  that  we  ought  to  concen- 
trate our  European  troops  as  much  as  possible  in  a 
few  points,  so  that  you  may  dispense  with  the  necessity 
of  having  those  petty  works.  There  is  one  great 
advantage  in  having  two  European  regiments  at  a 
station  together,  for,  if  you  have  to  move  out  troops, 
you  can  move  out  a  regiment  along  with  the  native 
troops  that  accompany  it,  and  you  still  leave  behind 
a  body  of  men  to  hold  the  country,  securing  your 
magazines,  and  securing  your  position.  I  am  not  in 
favour  of  dotting  the  country  over  with  small  posts 
of  that  kind. 

5126.  The  recent  events  in  India  have  tended  to 
show  that  very  small  forces,  even  in  the  most  imper- 
fectly constructed  works,  are  sufficient  to  resist  very 
large  bodies  of  natives  ? — It  depends  upon  what  you 
may  be  alluding  to. 

5127.  For  instance,  LucknoAv  ? — Lucknow  was  an 
instance  which  I  should  have  advanced,  as  an  example 
of  the  danger  of  scattering  your  European  troops. 
There  is  not  a  doubt  upon  my  mind  that  if,  when  the 
insurrection  broke  out,  General  Wheeler  at  Cawnpore, 
and  Sir  Henry  Lawrence  at  Lucknow,  had  been  able, 
one  or  other  of  them,  to  effect  a  conjunction,  things 
would  have  gone  very  differently  with  either,  or  with 
both  ;  but  the  fact  was,  that  you  had  too  small  a  body, 
and  in  exactly  the  position  which  I  think  is  objec- 
tionable, namely,  having  them  scattered.  The  object 
is  not  that  of  mere  resistance,-  because  it  becomes  a 
matter  of  discredit,  if  you  are  shut  up  for  months, 
fighting  a  very  uncertain  issue  for  months  ;  it  puts 
the  whole  country  in  a  blaze,  and  you  put  yourself  in 
a  false  military  position,  and  one  which  I  think  you 
should  carefully  avoid. 

5128.  What  do  you  think  of  the  results  of  the  dis- 
arming, which  was  carried  out  in  the  Punjab,  with 
the  view  of  repression  ? — I  have  no  doubt  that  it  was 
very  useful. 

5129.  In  your  opinion  should  it  be  more  extensively 
carried  out  ? — That  depends  so  much  upon  the  part 
of  the  country  in  which  it  is  done.  There  are  parts 
of  the  country  (native  states)  in  which  it  cannot  be 
done,  on  account  of  treaties  and  various  other  things. 
If  you  disarm  your  own  populace,  with  native  states 
in  the  midst  Of  them,  who  have  arms,  and  who  can 
pour  arms  into  those  districts  which  you  have  dis- 
armed, it  becomes  a  very  questionable  matter  whether 
you  are  doing  anything  that  is  useful. 

5130.  In  the  Punjab,  I  believe,  it  was  quite 
successful  ? — Yes,  I  believe  it  was  ;  but  the  Punj  ab 
is  rather  peculiarly  circumstanced,  geopraphically 
speaking. 

5131.  {Chairman.)  Do  you  believe  that  in  the  long 
run  it  is  possible  to  keep  a  population  like  that  of 
India  disarmed  ? — I  do  not.  I  have  known  an  in- 
stance, in  which  it  was  thought  that  the  people  had 
been  disarmed,  and  a  man  came  to  me,  and  asked 
permission  to  examine  a  Mahommedan  burial  ground  ; 
at  first  I  demurred,  for  I  did  not  like  to  have  anything 
done  that  could  be  construed  into  a  desecration  of  the 
burial  ground  ;  but  he  said  that  he  was  convinced 
that  it  had  been  made  use  of  to  conceal  arms,  and  he 
stated  that  his  information  was  so  good,  that  I  might 
rest  assured  that  the  issue  would  bear  out  what  he 


wished  to  do.  So  I  authorized  him  to  go  and  open 
the  ground,  and  sure  enough,  he  there  found  a  large 
quantity  of  arms,  and  where  a  population  has  recourse 
to  these  contrivances  it  is  a  very  difficult  thing  to 
disarm  them. 

5132.  (Col.  Greathed.)  I  believe  the  population  in 
Scinde  were  not  disarmed  ? — No. 

5133.  That  is  as  quiet  a  country  as  any  in  India,  is 
it  not  ? — It  is  now,  certainly. 

5134.  (Sir  R.  Martin.)  But  the  very  warlike 
people  of  the  Punjab  were  readily  disarmed,  were 
they  not  ? — I  believe  they  were  ;  they  were  disarmed 
just  after  the  last  campaign  in  the  Punjab,  when 
the  impression  of  the  sword  was  on  the  people ; 
it  was  done  at  once,  and  I  believe  pretty  effectuallv, 
although  how  far  it  may  have  been  thoroughly 
done  I  do  not  think  anybody  knows,  because  they 
have  various  ways  of  concealing  arms,  and  one  of 
their  ways  of  storing  shot  and  ammunition  was  by 
burying  ;  you  found  guns,  shot,  and  ammunition, 
turning  up  in  various  places  ;  and  after  the  troops 
were  beaten  you  suddenly  found  those  troops  turning 
up  again  provided  with  artillery  and  with  ammu- 
nition. 

5135.  (Chairman.)  Your  opinion  is,  looking  at  the 
political  condition  of  India,  that  there  are  many  con- 
siderable posts,  which  are  of  too  great  military  and 
political  importance  to  be  abandoned,  whether  they 
are  healthy  or  unhealthy  ? — Yes.  I  think  that  it 
would  be  most  dangerous  not  to  occupy  the  great 
strategical  points,  on  which  the  security  of  armies  in 
the  field,  and  on  which  the  security  of  your  hold  of 
the  country  depends  ;  you  must  hold  them  ;  that  is 
the  condition  by  which  you  hold  the  country,  and  you 
will  peril  the  possession  of  that  empire  if  you  throw 
those  points  up. 

5136.  You  think  that  a  smaller  number  of  men 
would  be  able  to  suppress  a  revolt  in  the  beginning, 
when,  if  there  was  an  interval  of  three  or  four  days, 
a  very  large  number  might  not  suffice  ? — Yes,  and 
it  may  cost  you  many  lives,  and  a  great  deal  of 
money. 

5137.  Have  you  considered  the  question  of  the 
marriage  of  soldiers,  and  do  you  think  it  is  possible, 
without  any  very  great  increase  of  expenditure,  or  in- 
convenience of  any  other  kind,  to  do  that  which  Sir 
John  Lawrence  has  recommended,  namely,  to  increase 
the  number  of  soldiers  allowed  to  marry,  from  12  to 
25  per  cent.  ? — Yes,  I  think  that  the  question  is  now 
rather  more  complicated  by  the  much  larger  number 
of  European  troops  that  are  to  be  for  the  future  in 
India,  and  by  the  more  frequent  reliefs  that  will 
become  necessary,  and  consequently  the  much  greater 
expense  which  it  would  entail.  I  think  it  very 
desirable  if  the  thing  can  be  done,  that  there  should 
be  a  larger  number  of  men  allowed  to  marry  in  India, 
but  how  that  can  be  done  is  partly  an  economical 
question.  I  am  wholly  in  favour  of  it,  if  it  can  be 
done,  because  I  think  that  a  married  man  is  a  more 
contented,  a  happier,  and  a  healthier  man  ;  he  is 
necessarily  exempt  from  many  of  those  things  to  which 
single  men  are  exposed. 

5138.  Is  it  possible,  considering  the  frequent 
changes  from  country  to  country,  and  which  are 
inevitable  in  a  soldier's  life,  to  make  the  condition  of 
the  soldier's  wife,  in  the  majority  of  cases,  other  than 
very  unsatisfactory  ? — I  do  not  think  it  is,  and  that  is 
one  of  my  reasons  for  doubting  how  far  my  wishes 
might  go  in  favour  of  the  soldiers  being  allowed  to 
marry  ;  the  difficulties  which  attend  it,  with  reference 
to  general  service,  and  with  reference  to  the  position 
and  condition  of  the  women  altogether  are  very  great, 
and  make  the  question  one  of  exceeding  difficulty, 
and  however  much  one's  feelings  might  go  in  favour 
of  extending  the  privilege  in  India,  I  must  say  that  I 
am  not  at  all  clear  that  it  would,  taking  it  as  a  whole, 
be  an  advisable  thing. 

5139.  (Dr.  Farr.)  It  must  be  done,  of  course,  by 
a  general  regulation  that  must  apply  to  the  whole 
army  ? — Yes,  and  with  reference  to  our  colonial  ser- 
vice, and  with  reference  to  the  home  service,  and 
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with  reference  to  everything  ;  it  is  a  very  large  and 
very  difficult  question. 

5140.  {Chairman.)  It  has  been  stated  that  the 
proportion  of  the  married  men  who  volunteer  to  stay 
in  India  is  quite  inconsiderable  in  comparison  with 
the  proportion  of  the  single  men  who  volunteer  to 
stay  ;  is  that  within  your  knowledge  or  not  ? — I  am 
not  cognizant  of  the  exact  proportion,  but  when  I 
mentioned  the  married  men  volunteering  I  alluded 
chiefly  to  men  with  native  or  half  native  connexions, 
not  to  those  with  purely  English  wives. 

5141.  Is  there  anything  with  regard  to  the  sanitary 
arrangements  for  troops  in  the  field,  on  the  march,  or 
on  a  campaign,  as  to  which  you  could  give  us  the 
benefit  of  your  very  long  experience  ? — No,  I  think, 
every  thing  considered,  that  the  arrangements  on  field 
service  in  India  are  as  good  as  they  can  be  ;  I  have 
seen  them  very  hardly  taxed  on  more  than  one  occa- 
sion, and  I  am  not  aware  that  I  ever  saw  them  break 
down.  I  would  instance  the  action  at  Chillianwallah, 
in  which  the  losses  were  very  heavy,  and  the  wounded 
were  numerous,  and  where,  of  course,  the  exertions 
of  the  medical  staff  were  very  severely  tested  ;  but  it 
appeared  to  me  that  the  arrangements  were  adequate 
even  to  that  emergency,  and  it  was  quite  an  excep- 
tional one. 

5142.  Do  you  think,  as  a  rule,  that  sufficient  care 
is  exercised  that  men  shall  not  be  moved  about  un- 
necessarily in  the  sun  ;  that  they  shall  not  be  paraded 
at  undue  hours,  and  that  they  shall  be  guarded  as 
much  as  possible  from  all  unnecessary  exposure  to 
the  climate  ? — I  think  that  a  great  deal  depends  upon 
the  wisdom  of  the  commanding  officer  ;  the  wisdom 
of  a  commanding  officer  is  really  a  thing  of  very 
immense  importance  in  India,  for  almost  everything 
is  in  his  hands  ;  he  must  maintain  discipline  ;  he 
must  maintain  the  state  of  efficiency  of  his  corps,  and 
in  a  climate  of  that  kind,  unless  he  does  so,  having 
paid  great  attention  to  the  times  at  which  it  is  best  to 
carry  on  his  drills,  and  to  all  those  internal  arrange- 
ments which  rest  entirely  with  him,  unless,  in  fact, 
the  commanding  officer  is  a  man  of  wisdom  his  regi- 
ment may  very  likely  suffer  severely. 

5143.  As  it  unfortunately  is  not  a  law  of  nature 
that  all  commanding  officers  shall  be  wise,  do  you 
think  that  any  general  arrangement  or  regulation  can 
be  made  which  shall  prevent  the  inexperience  or 
ignorance  of  some  commanding  officer,  perhaps  newly 
arrived  in  India,  from  exposing  his  men  to  unneces- 
sary hardship  and  suffering  ;  would  it  be  wise  to  lay 
down  any  rule  forbidding  the  movement  of  men  or 
calling  them  out  for  parade  after  a  certain  hour  in 
the  day,  and  at  certain  seasons  of  the  year  ;  is  not 
that  a  matter  that  might  come  fairly  under  the  cog- 
nizance of  the  highest  military  authority,  and  be 
made  a  matter  of  general  regulation  ? — I  look  upon 
it  as  part  of  the  duty  of  the  commanders  in  chief  at 
the  different  presidencies,  and  of  the  adjutant-gene- 
ral's department,  to  see  that  the  commanding  officers 
of  regiments,  when  they  enter  into  that  country  for 
duty,  shall  receive  a  careful  warning  as  to  the  atten- 
tion they  are  to  pay  to  their  men  with  reference  to 
drill  and  with  reference  to  every  other  part  of  their 
duty.  It  would  be  a  very  difficult  thing  to  lay  down 
precise  rules,  because  the  country  varies  so  much  and 
the  climate  varies  so  much;  and  it  is  better  to  hold  the 
commanders  in  chief  and  the  adjutants-general  re- 
sponsible, that  they  do  not  neglect  the  supervision  of 
the  commanding  officers,  and  not  only  that  they  make 
the  commanding  officers  do  their  duty  upon  those 
points,  but  that  if  a  commanding  officer  shows  him- 
self not  fit  for  his  place  to  remove  him. 

5144.  (Col.  Greathed.)  Are  you  aware  that  the 
inspection  by  the  general  officer  is  a  heavy  marching 
order  inspection  ? — Yes. 

5145.  Invariably  ?— Yes. 

5146.  And  that  necessarily  the  men  are  kept  stand- 
ing for  a  considerable  time,  and  not  moving  ? — 
Yes. 

5147.  Is  it  your  opinion  that  that  parade  is  trying 
and  dangerous  to  the  men  ? — I  think  that  it  is  a  very 
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5148.  xou  are  no  doubt  aware  that  the  inspections   , 

of  Queen's  troops  in  India  take  place  in  April  and 
in  October  ? — Yes. 

5149.  (Sir  R.  Martin.)  But  in  neither  of  those 
months  should  the  soldiers  be  kept  for  any  length  of 
time  in  heavy  marching  order  at  or  about  sunrise,  or 
at  any  time  after  ? — It  is  a  point  of  detail  upon  which 
it  is  rather  difficult  to  give  an  opinion,  because  that  the 
regulations  of  the  service  enforce  this  inspection,  and 
from  a  certain  point  of  view  it  is  a  very  necessary 
inspection,  and  it  must  be  done  so  far  as  it  is  possible 
in  a  way  and  at  a  time  the  least  trying  to  the  men. 

5150-  (Col.  Greathed.)  Is  it  not  your  opinion  that 
the  object  gained,  it  taking  place  only  twice  a  year, 
would  be  attained  equally  well  by  having  every  man's 
kit  displayed  at  his  feet,  he  standing  by  his  knap- 
sack and  his  kit  on  that  parade  ? — 1  think  it  would 
be  attained  fully  ;  better. 

5151.  (Dr.  Gibsoti.)  Are  there  no  general  regula- 
tions for  the  guidance  of  commanding  officers  ? — 
Yes  ;  there  are  very  full  general  regulations  in  all 
the  three  presidencies,  and  also  medical  regulations. 

5152.  (Col.  Greathed.)  Are  you  aware  that  the 
soldiers  on  parade  at  drill  suffer  infinitely  more  by 
standing  still  than  by  moving  about  ? — I  am  quite 
aware  of  that  ;  I  have  seen  it  not  only  in  India,  but 
before  I  went  to  India. 

5153.  Would  you  recommend  that  great  discretion 
should  be  exercised  as  to  keeping  the  men  standing  ? 
Very  great. 

5154.  Are  not  the  regulations  on  the  subject  of 
marching  so  clear  and  definite  as  to  leave  very  little 
in  the  power  of  the  commanding  officer  if  he  attends 
to  them  ? — I  think  they  are  admirable. 

5155.  (Dr.  Farr.)  You  have  referred  to  the  im- 
portance of  this  subject,  and  its  increased  importance 
now,  inasmuch  as  a  greater  proportion  of  European 
troops  will  serve  in  India  than  formerly  ? — Yes. 

5156.  One  of  the  circumstances  to  which  you 
referred  was  the  period  of  service  in  India  ;  do  you 
know  what  the  period  was  formerly  ? — It  varied  very 
much,  I  believe  ;  I  cannot  state  it  accurately,  but  my 
impression  is  that  it  was  frequently  for  a  long  period. 

5157.  Can  you  name  the  period  of  time  to  which 
it  extended  ? — No,  I  cannot. 

5158.  Was  it  20  years? — I  cannot  answer  correctly; 
I  have  no  distinct  recollection. 

5159.  What  do  you  expect  it  will  be  under  the 
new  arrangements,  or  have  you  at  all  turned  your 
attention  to  that  ? — I  think  it  is  to  be  found  in  the 
Report  of  Lord  Ilotham's  Commission  ;  I  think  it  is 
stated  there  that  the  intention  was  to  make  it  10 
years. 

5160.  During  those  10  years,  at  the  present  rate  of 
mortality  in  India,  there  would  be  a  great  loss  sus- 
tained ? — Great  loss. 

5161.  And  great  suffering  ? — Yes. 

5162.  Do  you  think  that  the  loss  and  the  suffering 
which  have  been  hitherto  experienced  in  India  can 
be  reduced  in  any  way  ? — Of  course  it  might  be  by 
attention  to  the  period  at  which  you  land  troops  in 
India,  by  attention  to  the  mode  in  which  you  convey 
troops  from  the  points  of  debarkation  to  the  stations 
where  they  have  to  join  their  regiments,  and  by 
attention  to  the  countries  from  which  you  send  troops 
to  India. 

5163.  Do  you  consider  the  question  of  stations  of 
vital  importance  ? — The  question  of  stations  is  of  very 
great  importance. 

5164.  Do  you  consider  it  indispensable  that  a  cer- 
tain amount  of  force  should  occupy  these  strategical 
positions  ? — Yes. 

5165.  But  not  the  whole  of  the  force  now  in  India? 
—  The  whole  of  the  force  in  India  is  distributed 
with  reference,  of  course,  to  the  military  occupation 
of  the  country  ;  those  strategical  points  which  it  is 
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essential  to  hold  are  not  numerous,  but  they  must  be 
held. 

5166.  By  a  considerable  force  ? — Yes. 

5167.  Do  you  consider  that  those  stations  admit  of 
any  improvement  in  a  sanitary  point  of  view  ? — I 
have  no  doubt  of  it.  My  opinion  is  tbat  sanitary  im- 
provements may  always  go  on.  It  is  very  difficult  to 
say,  but  I  think  I  have  scarcely  seen  a  station  in  India 
where  improvements  could  not  be  carried  on  ;  it  is 
just  a  question  of  expense. 

5168.  You  are  not  satisfied  with  the  present  state 
of  tilings  when  we  find  the  mortality  at  the  rate  of 
5  per  cent,  in  India  ? — I  think  that  with  due  care  and 
attention  it  is,  humanly  speaking,  within  our  power 
to  reduce  that  ratio  of  mortality. 

5169.  From  some  returns  before  me  it  appears  that 
at  Fort  William  the  mortality  was  10  per  cent.,  at 
Dumdum  8  per  cent.,  at  Dinapore  6  per  cent.,  at 
Gazeepore  5  per  cent.,  and  at  Allahabad,  which  you 
consider  must  be  occupied  under  any  conditions,  12 
per  cent.  ;  that  is  the  mortality  in  the  infantry  ;  in  the 
cavalry  it  was  inconsiderable  ;  atCawnpore  9  per  cent., 
Agra  4  per  cent.,  and  at  Meerut  2  per  cent.  Without 
going  to  the  hill  stations,  there  appears  to  be  great 
difference  in  the  mortality  ? — I  think  that  a  great  im- 
provement might  be  effected  ;  of  course  it  requires 
great  care  and  attention.  Some  of  the  attempts  which 
have  been  made  are  tentative,  and  may  or  may  not 
succeed  ;  but  experience  will  show.  Take,  for 
example,  Fort  William,  and  Calcutta,  and  Allahabad  ; 
I  have  no  doubt  that  with  proper  care  and  attention 
the  mortality  might  be  reduced,  but  it  is  always,  of 
course,  a  question  of  expense,  more  or  less. 

5170.  You  would  not  hesitate  to  consider  that  that 
is  a  very  important  element  that  this  Commission  has 
to  deal  with,  the  consideration  of  the  stations  at 
which  the  main  body  of  the  troops  should  be  placed  ? 
— It  is  a  most  important  consideration. 

5171.  (Sir  R.  Martin.)  The  loss  of  the  troops 
being  the  most  costly  circumstance  of  all  ? — Yes. 

5172.  Do  you  think  that  generally  throughout 
India  the  military  stations  are  occupied  with  refe- 
rence to  antecedent  circumstances,  or  to  the  present 
requirements  of  the  country  ?  —  That  depends  so 
much  upon  the  part  of  the  country  referred  to. 
Some  of  the  older  stations  were  taken  up  at  an  early 
period,  and  taken  up  with  reference  to  the  then  con- 
dition of  our  power,  then,  as  our  frontier  has  moved 
on,  we  have  been  forced  to  change  and  change  accord- 
ing to  the  emergencies  of  the  moment,  the  forces 
have  been  pushed  forward,  and  they  have  been  dis- 


tributed. So  far  as  the  selection  of  stations  goes,  I 
think  there  has  been  very  great  care  taken.  The 
system  in  Bengal  and  in  the  north-western  provinces 
was  to  have  a  Committee  appointed,  and  the  Com- 
mittee was  always  composed  of  scientific  officers, 
either  engineers  or  artillery,  and  sometimes  both,  and 
of  officers  of  cavalry  and  infantry,  and  also  of  medical 
men  ;  that  was  the  regulation  in  fact.  After  their 
report,  and  after  a  careful  examination  of  the  site,  if 
it  was  approved  of  it  was  taken  possession  of,  if  not, 
it  was  rejected,  and  some  other  was  found  ;  it  did  not 
always  follow  that  after  all  the  care  that  you  might 
have  taken  a  place  proved  very  healthy,  but  you  had 
done  what  you  could,  and  experience  alone  showed 
whether  you  had  done  right  or  wrong. 

5173.  (Dr.  Farr.)  What  is  the  general  effect  of 
the  service  in  India  on  the  condition  of  a  soldier  ? 
when  he  returns  is  he  more  or  less  efficient  ? — That 
is  a  question  that  would  require  to  be  rather  more 
defined  as  to  his  period  of  service,  and  whether  you. 
put  the  question  with  reference  to  his  physical  con- 
dition. 

5174.  I  refer  to  that  particularly  ? — I  have  always 
observed  that  a  soldier,  after  a  certain  amount  of  ser- 
vice in  India — I  cannot  exactly  say  whether  it  is 
service,  for  I  think  it  depends  rather  upon  the  indi- 
vidual— but  I  have  always  observed  a  great  falling  in 
in  the  chest  ;  a  man  seems  to  fall  in  in  the  chest,  and 
has  the  appearance  of  being  a  less  physically  powerful 
man. 

5175.  (Sir  R.  Martin.}  That  arises,  does  it  not, 
from  a  want  of  exercise  in  the  upper  extremities,  and 
a  want  of  games  and  amusements,  and  the  listless 
habits  of  barrack  life  ? — I  am  not  able  to  say  whether 
that  is  the  cause,  or  whether  it  is  the  result  of  in  - 
action ;  but  I  think  that  any  one  who  has  observed 
troops,  would  have  observed  that  after  a  certain  num- 
ber of  years  there  is  a  general  falling  in  of  the 
chest. 

5176.  (Col.  Greathed.)  Do  you  think  that  that 
would  bo  remedied  by  the  use  of  g}rmnastics  ? — I 
think  that  it  would  to  a  certain  extent,  and  for  this 
reason,  that  I  think  you  will  find  among  the  men  who 
have  a  good  deal  of  exercise  with  their  arms,  for 
instance,  the  cavalry  and  artillery,  who  have,  one 
way  or  other,  a  good  deal  more  physical  exertion  to 
make,  it  is  less  so  with  them  than  with  the  infantry, 
therefore  I  think  that  gymnastics  would  prevent  it. 

5177.  (Sir  R.  Martin.')  Would  inaction  and  the 
climate  of  the  plains  produce  that  condition? — It  may 
be  so. 


The  witness  withdrew. 
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5178.  (Chairman.)  I  believe  you  appear  here 
with  reference  to  the  model  which  is  upon  that 
table  ?— Yes. 

5179.  Which  is  of  your  construction  ? — Yes. 

5180.  Of  what  profession  are  you  ? — I  am  a  civil 
engineer. 

5181.  Will  you  have  the  kindness  to  explain  to 
the  Commission  the  peculiarities  and  advantages  of 
that  model  ? — The  whole  of  the  framing  and  supports 
are  wrought  iron,  coated  with  mineral  paint,  and 
arranged  so  as  to  dispense  with  brick  or  stone 
foundations.  The  outsides  and  roofs  are  corrugated 
iron,  with  an  inner  casing  of  the  same  material,  with 
spaces  throughout  the  sides  and  roof,  for  the  circu- 
lation of  air  ;  thus  making  the  inside  of  the  tents 
perfectly  cool,  even  when  exposed  to  a  great  solar 
heat.  The  tents  may  be  erected  without  the  aid  of 
scaffolding  or  skilled  workmen  in  about  two  hours, 
and  taken  down  in  less  time,  so  that  should  diseases 
which  are  infectious  break  out  in  any  part  of  a 
camp,  one  or  more  of  the  tents  can  be  completely 
isolated,  and  used  as  hospitals.  They  can  be  easily 
removed,  one  man  being  capable  of  carrying  the 
heaviest  piece  used  iu  the  construction.  As  dupli- 
cation of  work  consists  throughout,  no  confusion  can 


take  place  iu  erection  ;  and  for  removal  to  a  distance, 
the  whole  can  be  packed  in  a  small  space.  The 
strongest  gales  cannot  affect  the  stability.  The  frame- 
work being  of  wrought  iron,  the  tents  are  of  a  per- 
manent character,  and  cannot  be  easily  injured.  The 
tent  is  fireproof.  The  cost  of  lodging  the  men,  at 
five  per  cent,  upon  the  outlay,  is  l^d.  per  man  per 
week. 

5182.  What  are  the  dimensions,  and  what  number 
of  men  is  it  inteuded  to  accommodate  ? — It  is  35 
feet  in  diameter.  Each  tent  accommodates  25  men 
with  single  beds. 

5183.  What  is  the  height? — About  17  feet  6  at 
the  centre. 

5184.  Is  it  supported  entirely  from  the  sides,  or 
also  from  the  centre  ? — It  is  supported  entirely  from 
the  sides. 

5185.  Are  the  supporting  pillars  of  iron  or  of 
-wood  ? — Of  wrought  iron  exclusively. 

5186.  Are  they  connected  with  one  another  at  the 
top  ? — Yes. 

5187.  How  many  of  them  are  there  ? — 26. 

5188.  At  the  top  there  is  an  iron  roof? — Yes. 

5189.  I  presume  that  the  principals  and  fastenings 
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da-(^7u>utike,,ddes and,roof,forike  arcu2^an,afdir;t/ii(s7n^7ci>ig  ihe  latsidc.  cfttie-  Tents  per  ferity-  ceoZ  evai-  w7ien  soc- 
sposed  ti>  agi  -eat  Tieat  r^-oir/,  rJie.  sun,. 

The,  surffiHy'ty  ofcan^rtructism-  ad?nds  eftOe. Tents  leinj?  ej-ected  +vitdu7ict  the-  aid of scodTldvng  c?'  skiiltd.  work.  • 
-nvovdi,  about,  two  Jmurs  and.  taken. down  in  less-tzrne-.  They  can  be  6€i-d2y  -removed,  ifvm.ylaee.  tx>-p7ace,  an*  msvz 
ieing  capdtdjt,  of  carrying  -with  ease  ih^.  heaviest, jdecc-  used  in  ih.e  cansi^-zecttan. 

As  diqilicatitn,  cfviwrTc  conA.rts  thrciighaut-ri,? cantu^isn  ;^nta7c^j>la^in,  erection,  and  the  whcle  cansegueiztjy 
canTSejjoLcked,  in  i/u- -widest. possible  space.. 

The  strongest,  pates  canrut  adfect  die-  stability:  17iedram£-->r<rk  heing  a*tyrougtvt-  iron,7nnkes  die  Tent'  ef rpemvanent 
etuzrwter  and  cannrt  he,  easily  injured*.  T?ie  Tent  is  perfectly*  firejTroof. 

dhe  ecst  of  lodging  the  -men.,  at-  d  Ter  Cent  lyun,  the  cait'Uey  is  about  f/z  '.per  marvper  week . 

TdwryhoLeris arranged-  upon-tlu  test saTdtwyprrineiples 

TLeadi-  Tent  aooo??an^da.us  2d 'mavwi&i  single  Teds. 


Dayt,  Soiv.Ziih.'™  to  tkt,  Qaetn. 


SOLDIER'S  TENT. 

ELEVATION. 


The.  whole  ofthedramtng  and  supports to  foci ~n7vug7d,  irvn,  weOlcoated  n  ith  mzneml  7hraitr  and  so  arranged  as 
iaarjpaisetfath  eriefc  or  stone,  foundations 

The.  outsid is  and  roofs  to  be  of ?orr  nqated  iron  wi/h  an  inner  ca.ririg  aisa  of  corrugated,  trrr/  Tecwina  canities  or  spaces 
throughout  ihesides  and  Tvof,  for  the  cd-culaticn-afazrf  thus  making  i'he.insrde  oft/ie  Tents perfectly cool, et-en  wheneoc- 
joased  to  ctgmott  7ieat>ftvm,  ii/^e  sun. 

T7u  simplicity]  ofcemstruction-  admits  of  the.  7m.ts  being  erected  without,  die  aid ofscaffeZcUng  or-  skitlea I  work  - 
Truni  in,  aiaut  two  liours  and  taken  down  ite  less  time,  TTiey  can-  be.  easily  removed  fromypZace  tojdnce;  one-  rruzn 
being  capable,  ofoevrryvng-mtih,  ease,  th*,  heaz'iest>p-ce<?e<  used  in  the  canstructiam^ 

As  a\gduMfion,  Of  pork  consists  tfavughotctTto  confusion  ccaztdkeplnce/in  erection-  anil  the  whole,  consegneniZy 
can-Trejracked  in  tkcssruillest-jtos&fhle,  .space,. 

Th-e  strongest  gates  cannot  attest,  the-  stability.  The  frame  m  vdr  "being  afyiavugkt  iron  makes  the  Tents  efa permanent- 
diarv.-crer  anot  cannttt  be  easily  injured.  7%e  Tent  isperfectly  iireprccf. 

T7ie.  cost  nflodging  the  men,,  at,  S  Ter  lent  ttpoh  the  outlay,  is  ahoict.  f/z  rper- man-per  week . 

.Tfiewhdets  arranged-  -upon  the  "best  scenit/ny principles 

JZtuJli  jBavt  accommodates  25  menwith  single  jBeds. 


DayL  Sciu.Zvh7J  ic  the-  Qaeen. 
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of  the  roof  are  of  iron  ;  the  rest  would  be  of  canvas  ? 
— No,  it  is  exclusively  iron. 

5190.  Is  that  iron  roof  double  or  single  ? — Double. 

5191.  What  space  is  there  between  the  two  ? — On 
an  average  three  inches. 

5192.  Have  you  made  any  experiments  to  show 
what  difference  of  temperature  Avould  be  caused  by 
that  double  roof  ? — Yes,  I  have. 

5193.  Will  you  be  good  enough  to  state  the  result  ? 
. — Before  I  attempted  to  go  into  this  matter  I  had  a 
rough  model  made  of  a  very  uncouth  character,  but 
for  the  purpose  of  satisfying  myself  about  it  at  first. 
On  the  top  I  applied  a  heat  of  147°,  and  in  the 
inside  I  suspended  a  thermometer,  and  another  one 
at  the  far  end  of  a  large  room,  larger  than  this  ;  the 
one  that  was  in  close  proximity  with  the  under 
casing  of  this  roof  was  not  in  the  slightest  degree 
affected  by  the  heat,  showing  that  the  conduction  of 
the  heat  was  entirely  cut  olf,  and  that  however  hot 
the  outside  may  become  the  inside  casing  is  in  no- 
wise affected.  Again,  to  facilitate  the  putting  to- 
gether of  all  the  principals  with  the  apex  ring,  they 
are  similar  to  an  umbrella,  acting  on  a  swivel  joint, 
so  that  these  connexions  are  made  before  the  tent  is 
attempted  to  be  erected ;  the  dotted  line  on  the 
diagram  will  show  that  there  is  only  a  pulley  re- 
quired to  hoist  them;  they  are  connected  on  the  ground 
by  the  men  before  they  are  attempted  to  be  drawn 
up,  a  pulley  attached  to  a  windlass  draws  them  up  into 
their  requisite  position,  then  the  ends  are  raised  and 
connected  by  bolts  Avith  the  outer  rings  simul- 
taneously. 

5194.  What  is  the  weight  of  the  tent  ?— Alto- 
gether about  seven  tons. 

5195.  Is  it  easily  taken  to  pieces,  and  transferred 
from  place  to  place  ? — Portability  Avas  one  of  the 
principal  things  I  had  in  view  when  designing  it  ; 
there  is  no  part  that  could  not  be  carried  by  a  boy  ; 
there  is  no  length  exceeding  10  feet  6,  and  they  are 
all  duplicates  throughout,  so  that  there  can  be  no 
confusion  in  putting  it  up  by  men  having  no  skill  ; 
one  connection  being  made  that  applies  to  the  rest ; 
Avhether  put  on  the  north,  south,  east,  or  west,  it 
would  make  no  difference. 

5196.  How  is  it  to  be  carried  ;  on  carts  ? — It  might 
be  carried  on  vehicles  of  some  sort,  but  there  is  no 
part  that  could  not  be  taken  up  by  a  boy. 

5197.  You  say  that  the  weight  of  each  part  is 
inconsiderable  ;  will  you  state  Avhat  the  size  is  of 
each  particular  part  ? — -The  longest  piece  is  about 
10  feet  6,  and  the  IioIIoav  sliding  rolls,  Avhich  slide  from 
the  bottom  upwards,  exclude  the  possibility  of  Avater 
getting  access  to  the  tent,  and  also  of  heat  being  con- 
ducted to  any  part  of  the  tent,  as  these  are  quite 
hollow,  so  as  to  protect  the  tops  of  the  rafters.  In 
point  of  economy  I  haA'e  calculated  that  it  is  the 
cheapest  thing  that  could  possibly  be  made,  taking 
into  account  the  durability  of  it. 

5198.  You  contemplate  I  presume  that  it  Avould  be 
used  as  a  sort  of  shed  intended  to  be  stationary  ;  you 
do  not  contemplate  that  it  will  be  used  habitually  as 
a  tent  for  troops  in  the  field  ?■ — Not  for  marching 
purposes ;  but  suppose  it  Avere  necessary  to  remove 
from  one  place  to  another  in  the  course  of  a  month, 
or  tAvo  or  three,  it  Avould  then  be  very  well  suited  for 
that  purpose. 

5199.  What  is  the  Aveight  of  an  ordinary  cauAras 
tent  Avhich  Avould  afford  the  same  accommodation  ? — 
I  have  not  gone  into  that. 

5200.  Have  you  calculated  Avhat  Avould  be  the  cost 
of  making,  I  do  not  mean  an  experimental  tent  of 
that  kind,  but  assuming  any  considerable  number  of 
them  to  be  ordered,  have  you  calculated  Avhat  the 
cost  of  constructing  each  Avould  be  ? — I  should  prefer 
that  one  of  these  should  be  made,  and  I  think  that 
that  might  afford  a  basis  for  further  negotiation,  and 
something  then  could  be  ascertained  as  to  its  real 
commercial  value,  as  it  is  entirely  new,  and  I  have 
never  seen  anything  bearing  the  slightest  resemblance 
to  it,  I  should  not  like  to  state  positively  the  exact 
amount,  but  I  think  that  one  might  be  made  for  a 


sum  something  like  about  200/.,  and  after  that  they  Mr.  E,  W. 
Avould  be  considerably  less.  Hughes,  C.E. 

5201.  HaA-e  you  any  idea  of  the  length  of  time  22June~l861 

that  such  a  tent  Avould  last  exposed  to  a  tropical   ~        "  ' 

sun  ? — That  would  depend  upon  the  frequency  of  its 

being  moved  about  from  place  to  place,  and  also  the 
care  that  was  taken  in  coating  it  with  paint  ;  oxida- 
tion might  be  almost  entirely  prevented  by  care, 
because  the  plates  that  are  double  with  purlins 
between  are  connected  Avith  screAvs,  and  one  piece 
of  double  roofing  can  be  AvithdraAvn  entire,  and 
painted  inside  and  outside,  and  oxidation  prevented. 

5202.  Is  not  iron,  such  as  you  Avould  use,  liable 
to  be  bent  by  rough  usage  ?  — ■  Not  by  fair  usage, 
because  the  corrugations  afford  such  a  very  great 
increase  of  strength,  and  from  their  having  bearings 
from  point  to  point,  it  is  almost  impossible  to  be 
injured. 

5203.  If  I  understand  the  principle  of  construction 
rightly  it  is  intended  that  these  iron  plates  should 
slide  into  the  grooves  for  Avhich  they  are  destined  ? 
■ — Yes,  precisely. 

5204.  Would  not  a  very  slight  amount  of  deflection, 
or  any  injury  that  might  be  sustained  from  a  fall  or 
collision  make  it  difficult  to  fit  them  into  the  grooves  ? 
—  Not  at  all  ;  they  are  composed  exclusively  of 
AATOught  iron.  I  did  aAvay  entirely  with  cast  iron, 
because,  if  a  man  should  throAV  one  part  carelessly  on 
the  ground,  cast  iron  might  break  ;  but  if  this  Avas  to 
become  injured  it  Avouldbe  a  mere  matter  of  beating  it 
out  again  ;  it  Avould  not  produce  any  fracture  at  all. 

5205.  But  I  rather  spoke  of  bending  ?  —  Yes,  it 
could.be  easily  bent. 

5206.  You  admit  that  it  could  be  easily  put  out  of 
shape,  but  that  it  might  easily  be  bent  in  shape 
again  ? — If  it  Avere  submitted  to  unfair  usage,  it 
might  be  easily  put  into  shape  again. 

5207.  (Sir  P.  Cautley.)  Do  you  think  that  sort  of 
tent  could  be  raised  by  the  soldiers  themselves  ? — 
Certainly  ;  it  is  intended  for  the  soldiers  themselves 
to  raise  it  ;  that  was  my  object. 

5208.  How  many  men  would  be  required  to  raise 
such  a  tent  ? — If  the  complement  of  men  Avho  inha- 
bited the  tent  applied  themselves  to  it,  certainly  it 
could  be  raised  in  two  hours,  or  less,  but  not 
more. 

5209.  You  are  aware  that  in  India,  the  tents  uoav 
used  Avhich  cover  about  16  men  are  raised  in  about 
20  minutes — canvass  tents? — Yes. 

5210.  Do  you  consider  this  kind  of  tent  very  much 
superior  to  the  canvass  tent  ? — Infinitely. 

5211.  (Chairman).  If  I  understand  you  rightly, 
this  construction  is  rather  more  a  portable  building 
than  a  tent  r — I  rather  think-  that  tent  Avas  a  mis- 
application of  the  term  ;  but  my  idea  in  making  use 
of  it  Avas  to  convey  the  idea  of  portability. 

5212.  (Sir  P.  Cautley.')  You  Avould  consider  it 
more  like  a  permanent  barrack  than  a  moveable  tent  ? 
— For  such  purposes  as  camps,  or  where  men  take  up 
their  abode  in  a  place  for  a  month  or  two,  permanent 
camps,  or  camps  to  be  moved  about,  Avith  intervals 
of  a  month,  or  two,  or  three  ;  but  certainly  for 
marching  purposes  it  is  not  at  all  applicable. 

5213.  (Dr.  Farr.)  Such  a  tent  would  have  to  be 
carried  by  26  men  ? — Yes. 

5214.  It  is  heavy,  is  it  not  ? — .Yes. 

5215.  Could  you  not  lighten  it  in  anyway?  I 

think  it  is  desirable  that  it  should  have  seven  tons 
weight  on  account  of  its  durability. 

5216.  (Chairman.)  You  Avould  propose  that  a  con- 
struction of  this  kind  should  be  used  in  places  Avhere 
it  is  iioav  the  practice  to  put  up  a  temporary  building, 
as  in  a  new  station,  the  healthiness  of  which  Avas 
being  tried  ? — Yes. 

5217.  (Sir  P.  Cautley.)  With  reference  to  hurri- 
canes and  heavy  rains,  Avhat  is  your  arrangement  for 
closing  the  large  apertures  at  the  sides  under  the 
eaves  ? — The  AvindoAvs  are  closed  and  opened  by 
means  of  fastenings,  but  the  glass  is  placed  un- 
derneath the  projecting  eaves  to  prevent  the  sun 
getting  access  to  the  glass  and  so  communicate  heat  to 
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Mr.  E.  W.  the  tent  ;  but  the  principle  of  the  sides  I  will  explain. 
Hughes,  C.E.    The  corrugated  ends  are  open  on  the  outside,  having 

  a  double  corrugation ;  but  they  are  closed  on  the 

22  June  18G1.  ^g^e,  g0  that  when  the  sun  engenders  heat  within 
that  cavity  it  must  necessarily  be  discharged  out- 
wardly, and  cannot  obtain  access  inside,  as  there  it 
is  permanently  closed  ;  but  the  air  makes  its  ingress 
and  its  exit  through  the  ends,  keeping  up  a  constant 
circulation  there. 

5218.  (Dr.  Farr.)  That  is  the  object  of  the  double 
plates,  to  keep  up  a  constant  circulation  of  the  air  ? — 
Yes,  and  to  keep  out  the  heated  air  that  would  be 
engendered  in  the  cavity  from  getting  access  within 
the  tent. 

5219.  In  that  way  the  temperature  of  the  interior 
will  always  be  cooler,  as  compared  with  the  external 
temperature  ? — Always  cool.  I  say  cooler  than  the 
external  air  ;  but  there  is  sure  to  be  some  heat 
which  would  be  reflected  from  the  sun  acting  on 
the  outside.  But  it  would  be  cooler  in  the  inside  than 
the  outside. 

5220.  You  would  get  rid  of  the  radiated  heat  of 
the  sun  ? — Yes. 

5221.  And  the  people  would  be  under  shade  ? — 
Yes. 

5222.  So  that  they  will  not  suffer  from  the  direct 
rays  of  the  sun  ? — They  cannot. 

5223.  (Dr.  Sutherland.)  What  amount  of  cubical 
space  per  man  shall  you  give  ? — 400  cubical  feet. 

5224.  According  to  the  present  regulation  in  India 
it  is,  I  believe,  1,000;  you  would  then,  I  presume, 
have  to  increase  the  dimensions  to  give  such  a  cubical 
space  as  that  per  man  ? — Certainly. 

5225.  The  cubical  space  in  England  is  600  feet  ? 
—Yes. 

5226.  So  that  your  proportion  would  not  answer 
for  the  number  of  men  that  you  propose  to  put  into 
the  tent,  which  is,  I  think,  25  ? — Only  there  would 

The  witnei 


be  an  admission,  and  a  regulation  of  the  ah*  that  is 
introduced  all  round,  having  its  means  of  escape  by 
a  ventilative  top,  and  which  can  be  regulated. 

5227.  Have  you  made  any  experiments  to  show 
how  much  the  heat  of  the  sun  is  thrown  off  by  that 
kind  of  surface  ?— No. 

5228.  (Sir  P.  Cautley.)  You  do  not  propose  the 
outside  to  be  a  polished  surface,  do  you  'i — No,  a 
painted  surface. 

5229.  (Dr.  Farr.)  Is  your  apparatus  in  use  any- 
where ? — No. 

5230.  (Chairman.)  I  presume  the  principle  you 
have  adopted  for  that  portable  barrack  is  that  which 
gives  the  largest  amount  of  tent  to  the  smallest 
amount  of  circumference  ? — Yes. 

5231.  It  is  circular  ? — Yes,  I  consider  it  to  have 
the  strictest  economy  of  space. 

5232.  (Sir  P.  Cautley.)  And  it  exposes  less  sur- 
face to  the  action  of  hurricanes  and  winds  ? — Yes,  I 
think  it  would  be  almost  inrpossible  for  the  strongest 
tornado  to  affect  its  stability. 

5233.  It,  would,  at  any  time,  be  possible,  would  it 
not,  to  add  to  the  ventilation  by  taking  out  any  of 
the  plates  which  form  the  surrounding  walls  ? — Yes, 
the  windows  all  move,  so  that  the  admission  of  air 
could  be  regulated  to  any  desirable  extent. 

5234.  (Chairman.)  Is  there  anything  else  you 
wish  to  point  out  ? — There  is  a  diagram  of  another 
building  entirely  on  the  same  principle. 

5235.  (Col.  Greathed.)  Do  you  depend  upon  the 
walls  for  the  support  of  the  roof,  or  are  the  stauu- 
chions  sufficient  ? — I  depend  upon  these. 

5236.  Those  are  sufficient  ? — Quite  sufficient ;  they 
are  made  of  wrought  iron,  so  that  they  cannot  be 
injured. 

5237.  Are  they  all  interchangeable  ? — Yes,  and 
their  base  plates  you  can  pack  them  like  a  lot  of 
saucers  for  shipment. 

withdrew. 


Saturday,  29th  June  1861. 

PRESENT  : 

The  Right  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


Sir  Proby  Cautley,  K.C.B. 

Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 


Williajvi  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 
John  Sutherland,  Esq.,  M.D. 


Sir  Sir  Charles  Trevelyan,  K.C.B. , 

^  K.C.lB.a  '       5238.  (Chairman.)   How  many  years  have  you 

  served  in  India  ? — I  served  12  years  in  Northern 

29  June  1861.  India  in  the  Civil  Service,  and  I  was  for  14  months 
 Governor  of  Madras. 

5239.  Has  your  attention  been  turned  to  sanitary 
questions  ? — Several  important  points  connected  with 
that  subject  were  brought  under  my  attention  while 
I  administered  the  Government  of  Madras. 

5240.  Will  you  be  good  enough  to  describe  what 
those  were  ? — Immediately  upon  my  arrival  I  was 
called  upon  for  a  decision  in  regard  to  the  European 
barracks  in  Fort  St.  George ;  those  barracks  had 
been  condemned  as  incurably  unhealthy  by  a  large 
committee  of  military  and  medical  officers,  and  an 
expensive  plan  was  proposed  for  their  reconstruction. 
It,  therefore,  became  my  duty  to  inspect  them  per- 
sonally in  a  very  careful  manner,  and  the  conclusion 
at  which  I  arrived  was  that  there  was  no  fault  in  the 
barracks  themselves  ;  they  were  substantial,  commo- 
dious, and  costly  buildings,  but  the  subsidiary  ar- 
rangements were  of  a  most  defective  kind  ;  the  ven- 
tilation, the  drainage,  and  the  protection  from  the 
sun  were  all  extremely  imperfect,  and  quite  sufficient 
to  account  for  their  previous  unhealthy  state.  I 
immediately  applied  my  mind  to  the  means  of  reme- 
dying these  defects,  and  the  improvement  of  the 


late  Governor  of  Madras,  examined. 

ventilation  was  much  assisted  by  the  reconstruction 
of  the  sea  wall  of  Fort  St.  George,  which  had  become 
necessary  in  a  military  point  of  view  ;  the  wall  had 
become  dilapidated  ;  and  it  was  a  question  whether  it 
should  be  rebuilt  according  to  the  old  plan,  or  whether 
it  should  be  lowered,  and  have  only  one  tier  of  heavy 
ordnance  upon  it  instead  of  two  tiers  of  lighter  ord- 
nance, and  it  was  determined,  after  full  consultation 
with  the  commander-in-chief  and  Sir  Arthur  Cotton, 
the  commandant  of  engineers,  to  lower  the  wall  six 
feet.  This  was  done  on  military  grounds  ;  but  an 
additional  recommendation  was,  that  it  was  very  de- 
sirable on  sanitary  grounds. 

5241.  That  wall,  I  believe,  had  been  long  con- 
sidered unfit  to  bear  heavy  ordnance  ? — Yes.  The 
Commissioners  are  probably  aware  that  the  great 
sanitary  agent  at  Madras  is  the  sea  breeze,  and  by 
reducing  the  sea  wall  of  the  fort  six  feet,  the  sea 
breeze  was  admitted  into  every  part  of  the  fort  to  an 
extraordinary  degree,  quite  beyond  our  expectations. 
We  had  no  idea  that  a  reduction  of  the  wall  to  the 
extent  of  six  feet  would  have  been  followed  by  such 
an  important  effect  throughout  the  fort,  and,  among 
other  places,  in  the  European  barracks.  We  assisted 
the  action  of  the  sea  breeze  in  the  barracks  by 
opening  some  doors  which  had  been  blocked  up,  and 
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by  enlarging  the  windows  on  the  sea-side  ;  we  also, 
made  two  large  openings  into  the  patcherry,  or  the 
married  men's  quarters.  These  arrangements  suf- 
ficed to  remedy  the  ventilation.  Then,  with  regard 
to  drainage,  we  caused  a  large  cistern  to  be  con- 
structed on  the  top  of  an  old  powder  magazine,  and 
had  a  steam  pump  annexed  to  it,  for  the  purpose  of 
filling  it  with  water  from  the  sea,  and  by  these 
means  a  free  flow  of  water  was  secured  through 
every  part  of  the  barrack,  including  the  upper  story, 
so  that  the  privies  and  urinals  could  be  kept  con- 
stantly flushed  ;  the  cistern  was  on  a  higher  level 
than  the  upper  story  of  the  barrack. 

5242.  That  was  sea  water  ? — Yes  ;  it  had  not  been 
completed  when  I  came  away,  but  the  ventilation  had 
been  perfected. 

5243.  (Sir  R.  Martin.)  With  immediate  good  re- 
sults ?  —  Yes,  the  effect  was  instantaneous  ;  it  was 
remarked,  not  only  in  the  barrack,  but  in  other  parts 
of  the  fort.  All  the  residents  were  much  struck  by 
the  change,  and  pleased  with  it.  Then,  with  regard 
to  shade,  we  proceeded  to  the  construction  of  a  double 
verandah,  that  is,  a  verandah  for  each  story.  The 
verandah  was  in  an  advanced  state  before  I  left,  and 
is  now,  I  understand,  completed,  and  answers  the  pur- 
pose perfectly  well.  We  also  proposed  to  the  Secre- 
tary of  State  to  construct  what,  for  want  of  a  better 
name,  was  called  a  "  recreation  house  ;"  it  was  to  be 
on  the  plan  of  a  large  railway  station,  with  a  lofty 
metallic  roof  supported  on  iron  pillars,  furnishing 
perfect  shade  without  interfering  with  the  free  cir- 
culation of  the  air.  Underneath  this  roof,  we  pro- 
posed to  have  the  school  rooms,  library,  gymnasium, 
tennis  court,  the  place  for  skittles  and  bowls  and 
single  stick,  the  reading  room,  and  all  the  institu- 
tions connected  with  a  European  soldiers'  barrack, 
intended  for  instruction  and  amusement.  We  con- 
ceived that  this  was  an  expedient  specially  adapted 
to  the  climate  of  India,  and  the  position  of  Madras  in 
particular,  on  account  of  the  sea  breeze.  In  the  hot- 
test weather,  provided  you  have  a  good  roof  over  your 
head,  and  a  large  house  open  to  the  sea  breeze,  you 
can  get  on  very  well  at  Madras.  We  thought  it  was 
calculated  to  diminish  the  depression  of  spirits  arising 
from  the  monotony  of  barrack  life,  and  that  it  would 
save  the  soldier  from  the  hazardous  alternative  of 
either  moping  in  barracks,  or  going  out  into  the  sun 
to  the  injury  of  his  health.  I  have  not  heard  what 
has  since  been  determined  upon  that  subject. 

5244.  What  is  about  the  number  of  European 
troops  in  Fort  St.  George  ? — A  single  regiment. 

5245.  Have  you  made  any  estimate  of  the  cost  of 
this  place  of  recreation  ? — No,  not  of  the  railway  roof, 
because  that  could  only  be  procured  with  advantage 
from  England  ;  but  I  imagine  that  it  would  not  be 
expensive.  It  would  be  something  on  the  scale  of 
a  second-class  railway  station.  The  same  improve- 
ments were  applied  to  the  general  hospital,  which 
includes  the  European  military  hospital,  so  far  as 
they  were  required  ;  the  sea  breeze  had  been  excluded 
from  the  hospital  by  an  old  useless  town  wall,  and 
also  by  a  range  of  sheds  ;  they  were  both  of  them 
taken  down,  and  the  sea  breeze  was  freely  admitted 
to  the  general  hospital  with  precisely  the  same  happy 
effect.  The  moment  those  obstructions  were  re- 
moved, the  occupants  of  the  hospital  of  all  classes 
felt  the  benefit  of  the  fresh  breeze.  A  new  wing 
and  a  second  story  were  also  added  to  the  hospital, 
including  some  rooms  for  officers,  on  the  plan  which 
has  long  been  so  beneficially  adopted  in  the  French 
service.  Any  officer  of  the  French  army  who  wishes 
to  have  the  advantage  of  the  best  surgical  treatment 
is  able  to  go  into  hospital,  and  finds  a  room  well 
suited  to  his  habits  and  his  station  in  life. 

5246.  (Dr.  Farr.)  Did  the  barracks  in  the  presi- 
dency come  under  your  notice,  and  did  they  appear 
to  require  improvement,  although  not  of  the  same 
kind,  so  as  to  make  them  as  healthy  as  they  could  be 
made  ? — I  inspected  the  European  barracks  atTrichi- 
nopoly  and  on  the  Neilgherries.  The  barracks  on  the 
Neilgherries  are  admirable,  of  the  most  modern  im- 


proved construction,  and  no  suggestion,  I  think,  can  Sir 

be  made  for  their  improvement  in  any  important  ^^'e^an' 

respect.    At  Trichinopoly,  no  doubt,  the  barracks  are 

on  a  different  footing,  and  many  improvements  might   o9  junei3Gi. 

be  there  made.   

5247.  (Sir  R.  Martin.)  Most  of  the  barracks  on 
the  plains  are  of  an  old  date  and  old  construction, 
are  they  not  ? — Generally  speaking,  they  are  ;  but 
the  art  of  building  barracks  is  now  so  well  under- 
stood that  the  only  suggestion  I  have  to  make  is, 
the  great  importance,  besides  providing  sleeping  rooms 
and  ordinary  sitting  rooms,  of  providing  for  the 
soldiers  some  shady  place,  Avhere  they  may  enjoy 
themselves  in  the  daytime,  in  the  nature  of  a  recrea- 
tion house. 

5248.  (Sir  P.  Cautley.)  Do  you  mean  an  open 
covered  building,  like  a  railway  station  ?  —  Yes  ; 
there  are  places  on  a  limited  scale,  and  of  a  rather 
expensive  construction,  of  that  nature  at  Aldershott. 
The  barracks  on  each  side  of  the  street  are  joined 
by  an  open  iron  and  glass  roof.  I  would  have  an 
arrangement  on  that  principle,  but  on  a  much  larger 
scale,  connected  with  the  European  barracks  in  India. 
It  is  a  practical  expedient  of  a  simple  but  of  a  very 
effective  kind.  Where  the  number  of  men  living 
together  is  so  large,  it  would  be  difficult  and  ex- 
pensive to  provide  rooms  of  an  ordinary  construction 
sufficiently  airy  and  capacious  for  them  to  spend  the 
whole  day  in  ;  for  you  must  remember  that  they 
cannot  walk  out  and  amuse  themselves  as  they  do  in 
this  country  ;  they  are  confined  to  the  barrack  all 
day,  so  that  it  is  very  desirable  not  only  to  provide 
in-door  accommodation  for  them,  but  also  to  arrange 
for  their  having  something  like  a  change,  to  give  them 
the  means  of  carrying  on  their  amusements  and 
occupations  in  the  daytime  according  to  their  incli- 
nations. 

5249.  (Sir  R.  Martin.)  The  effect  of  a  high  wall, 
so  common  to  all  the  old  forts  throughout  India,  must, 
for  a  very  long  period  of  the  year,  have  a  very  de- 
pressing effect  upon  the  health  and  spirits  of  the 
European  soldiers  ? — No  question  about  it  ;  and  the 
admirable  effect  that  was  produced  by  lowering  the 
wall  to  which  I  have  referred  only  six  feet,  proved 
how  much  many  generations  of  soldiers  and  others 
living  in  the  fort  had  suffered  from  the  absence  of 
that  precaution.  I  carried  the  same  improvement 
into  effect  in  the  town  of  Madras,  as  far  as  I  was 
able.  There  was  one  wall  especially  bounding  the 
Government  House  grounds  ;  a  wall  that  looked  as 
if  it  had  been  built  on  purpose  to  exclude  the  sea 
breeze,  the  blessed  sanitary  agent  provided  by  Pro- 
vidence for  the  Avhole  of  that  immense  population. 
I  took  down  two-thirds  of  it,  but  for  the  remaining 
third  I  was  obliged  to  wait  until  some  rails  and  gates 
could  be  procured  from  England.  I  am  afraid  that 
the  remainder  of  the  wall  is  still  standing  ;  but  I  am 
convinced  that  the  removal  of  it  Avould  not  only  have 
the  effect  of  making  the  Government  House  and 
grounds  much  more  healthy,  but  that  it  Avould  also 
lead  to  a  rapid  improvement  of  the  adjoining  parts  of 
the  town,  because  houses  of  a  better  description 
Avould  then  be  built  fronting  Government  House. 

5250.  The  improvement  that  you  effected  in  the 
barracks  at  Fort  St.  George  Avas  only  required  because 
those  barracks  were  situated  within  the  old  fort.  I 
presume  it  is  not  commonly  the  case  that  Indian  bar- 
racks are  found  enclosed  by  high  walls  Avhich  exclude 
the  breeze  ? — No,  certainly  not.  At  the  same  time, 
they  are  sometimes  so  constructed  as  to  exclude  the 
breeze;  in  barrack  squares,  for  instance,  Avhich  is 
the  case  at  Trichinopoly. 

5251.  But  no  modern  barracks  are  built  in  that 
way  ? — I  believe  not. 

5252.  (Dr.  Farr.)  Such  a  construction  as  you 
have  mentioned  is  not  generally  found  in  the  barracks 
in  India  ? — No. 

5253.  Would  it  involve  much  expenditure  ? — Very 
moderate  expenditure.  Probably  the  cost  of  a  large 
raihvay  roof  might  be  known  to  some  of  the  members 
of  the  Commission  ;  but,  as  compared  with  the  great 
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Sir  object  of  providing  health  and  recreation  to  so  large 
C.  Trevelyan,   a  number  of  men,  the  expense  would  be  quite  insig- 

  mncant. 

29  June  1861.       5254.  A  sort  of  artificial  shed  would  be  provided 

 there,  underneath  which  the  men  could  sit  and  amuse 

themselves  ? — Yes  ;  it  is  one  of  the  happy  results  of 
modern  science,  for  20  years  ago  this  kind  of  roof 
had  not  been  invented. 

5255.  There  is  a  force  at  Bangalore,  which  is  in 
the  presidency  of  Madras  ? — Yes  ;  but  I  have  not 
visited  it. 

5256.  Are  you  acquainted  with  the  station  at  Se- 
cunderabad  ;  do  you  know  anything  of  the  barracks 
there  ? — I  was  not  able  to  visit  Secunderabad,  al- 
though a  correspondence  passed. 

5257.  There  is  a  new  barrack  there,  is  there  not  ? 
— Yes,  an  improved  barrack  ;  but  I  am  not  sufficiently 
able  to  speak  to  it. 

5258.  Generally,  should  you  say  that  the  barracks 
in  that  presidency  might  serve  the  purpose  for  which 
they  were  intended  if  they  were  improved,  as  they 
might  be,  at  a  moderate  cost,  or  should  you  recom- 
mend any  new  constructions  ? — The  question  is  not  a 
general  one,  but  an  individual  one.  The  observation 
you  have  made  strictly  applies  to  the  barracks  in 
Fort  St.  George  ;  the  barracks  themselves  were 
almost  as  good  as  they  could  be  ;  but  they  were 
rendered  unhealthy  by  the  want  of  proper  means  and 
appliances,  which  have  now  been  supplied. 

5259.  (Sir  P.  Cautley.)  They  have  been  more 
careful  during  the  last  ten  years  in  selecting  sites  for 
barracks,  have  they  not  ? — Yes  ;  great  care  is  now 
taken,  and  the  attention  of  all  the  authorities  is 
directed  to  the  subject.  Nothing  could  be  better, 
in  my  opinion,  than  the  selection  of  the  site  of  the 
Jackatalla  or  Wellington  barracks,  as  they  are  now 
called,  in  the  Neilgherries,  or  the  construction  of  them. 
I  have  nothing  to  suggest  on  those  points  ;  but  there, 
also,  I  am  of  opinion  that  an  improved  application  of 
the  barracks  might  be  made,  which  I  will  refer  to 
hereafter. 

5260.  With  an  improved  site,  good  ventilation 
and  drainage,  you  get  everything  that  you  want, 
almost,  in  a  barrack,  do  you  not  ? — Yes,  provided  they 
are  water-tight,  and  there  is  plenty  of  air-room,  or  of 
cubical  space,  for  each  individual.  The  Wellington 
barrack  in  the  Neilgherries  is  a  most  ample  one  ; 
in  fact,  the  married  soldiers  complained  that  it  was 
too  large.  I  visited  the  married  quarters,  and  I  found 
there  an  Irish  couple,  who  said  that  it  was  not  at  all 
comfortable  ;  it  was  much  too  airy. 

5261.  (Sir  E.  Martin?)  The  climate  there  is  quite 
European,  is  it  not  ? — Yes  ;  like  that  of  the  south  of 
France. 

5262.  (Dr.  Gibson.)  The  general  hospital  in  Ma- 
dras is  a  civil  hospital,  is  it  not?  —  Yes,  a  civil 
hospital,  including  an  European  military  ward. 

5263.  Its  site  and  its  sanitary  state  are  very  bad, 
are  they  not,  and  also  the  vicinity  ? — The  site  was 
much  objected  to.  I  found  a  prevailing  impression 
against  it  ;  but  I  came  to  the  same  opinion  with  regard 
to  the  general  hospital  as  I  had  with  respect  to  the 
barracks  in  the  fort.  The  general  hospital  at  Madras 
was  a  solid  capacious  building,  of  one  story,  which 
was  said  to  have  been  an  old  Dutch  warehouse.  It 
is  situated  on  the  banks  of  the  Cooam  river,  in  which 
the  water  is  influenced  by  the  tide  and  by  the  rains, 
and  the  situation  is  quite  open  to  the  sea  breeze  ; 
nothing  intervenes  between  the  outer  walls  of  the 
hospital  and  the  sea.  But  the  banks  of  the  river 
and  the  drainage  had  been  neglected.  I  found  an 
open  drain  leading  from  the  centre  of  the  hospital  to 
the  river  filled  with  the  most  offensive  matter  ;  so 
much  so,  that  it  was  a  very  disagreeable  thing  to  pass 
near  it.  The  river  also,  instead  of  being  dredged, 
embanked,  and  the  water  made  sufficiently  deep  to 
cover  the  sewage  from  the  hospital  and  town,  was, 
in  many  places,  very  shallow,  so  that  the  sewage 
was  exposed  to  the  air.  But  the  main  cause  of  the 
unhealthiness  of  the  hospital  was  the  intervening 
walls,  which  shut  out  the  sea  breeze.    No  hospital 


could  be  healthy  under  such  conditions  of  drainage 
and  ventilation,  however  salubrious  the  situation  in 
other  respects  might  be.  Having  remedied  these 
defects  of  drainage  and  ventilation,  and  having  pro- 
vided ample  accommodation  by  erecting  an  additional 
wing  and  an  upper  story  the  "hospital  will  be  all  that 
can  be  desired. 

5264.  (Dr.  Gibso?i.)  But  that  has  not  been  done 
yet,  has  it  ? — The  building  was  in  progress  when  I 
left  Madras,  and  the  ventilation  and  drainage  had 
been  set  right.  The  intervening  walls  and  sheds  which 
intercepted  the  sea  breeze  had  been  taken  down. 

5265.  On  the  other  side  of  it  is  there  not  a  bad 
neighbourhood  ? — Yes,  there  is  a  bad  neighbourhood 
on  the  other  side  ;  but  I  do  not  think  that  that  affects 
the  health  of  the  hospital.  There  is  a  wide  street 
between  the  hospital  and  the  town,  and  the  hospital 
is  on  the  windward  side. 

5266.  The  hospital  contains  also  a  school  of  ana- 
tomy and  a  medical  school,  does  it  not  ? — Yes  ;  they 
adjoin  it  at  a  distance  of  about  50  yards. 

5267.  The  portion  occupied  by  the  European  regi- 
ment is  not  satisfactory,  and  it  is  supposed  that  a 
separate  hospital  on  another  site  would  be  preferable? 
■ — That  objection  was  not  brought  to  my  notice  by  the 
committee  that  was  appointed  to  consider  the  subject 
of  the  construction  of  the  hospital.  A  committee  was 
appointed,  consisting  of  military  and  medical  officers, 
acting  in  concert  with  the  commander-in-chief  and 
the  chief  engineer,  to  make  .all  the  arrangements  ne- 
cessary for  the  reconstruction  of  the  hospital  ;  but  no 
suggestion  was  made,  either  by  that  committee  or,  as 
far  as  I  am  aware,  to  that  committee,  to  eliminate  the 
European  military  hospital  ;  provision  was  made  for 
it  in  the  new  buildings  ;  a  new  wing  was  allotted  to  it. 

5268.  (Sir  JR.  Martin.)  The  military  admitted  into 
the  general  hospital  at  Madras,  I  presume,  are  of 
the  same  class  with  those  who  are  admitted  into  the 
hospital  at  Calcutta,  viz.,  men  belonging  to  detach- 
ments coming  from  the  upper  stations  or  arriving 
from  England,  there  being  a  garrison  hospital  within 
Fort  St.  George  ? — The  military  admitted  into  the 
general  hospital  belong  to  both  the  classes  mentioned  ; 
the  garrison  hospital  is  within  the  same  building  as 
the  general  hospital. 

5269.  It  is  not  so  in  Calcutta  ? — No  ;  but  there  is 
some  advantage  in  having  it  in  the  same  buildings  ; 
this  arrangement  is  best  calculated  to  provide  the 
strongest  and  best  medical  force,  because  it  admits  of 
the  concentration  of  that  force.  Every  necessary 
separation  is  made ;  the  building  is  sufficiently  large 
for  the  purpose. 

5270.  (Dr.  Gibson.)  Until  you  recommended  the 
additional  wing,  the  accommodation  for  the  European 
hospital  was  not  considered  good,  was  it  ? — It  was 
deficient  rather  in  point  of  healthiness  than  of  space, 
for  long  lines  of  sheds  had  been  added  to  the  central 
building.  There  may  have  been  some  deficiency  of 
room ;  but  the  objections  to  the  hospital  were  mainly 
on  other  grounds,  that  it  was  close  and  unwholesome  ; 
its  unhealthiness  was  attributed  to  the  situation,  hut 
I  came  to  the  conclusion  that  it  was  not  owing  to  the 
situation,  but  to  the  external  circumstances  to  which 
I  have  alluded.  It  is  a  very  interesting  hospital.  The 
Dutch  building  was  in  the  form  of  the  letter  H,  and 
the  neAv  reconstruction  is  to  add  another  II  to  it,  and 
to  put  another  complete  story  on  the  top,  and  to  have 
no  outworks  at  all,  nothing  to  intercept  the  free  circu- 
lation of  a  ir  ;  and  houses  were  to  be  built  for  the  hos- 
pital surgeon  and  his  assistant,  at  a  place  where  they 
would  not  intercept  the  sea  breeze.  This  noble  insti- 
tution will  answer  all  the  purposes  of  a  general  hos- 
pital ;  that  is,  there  is  to  be  one  ward  for  natives, 
and  another  ward  for  European  civilians,  and  East 
Indians,  Portuguese,  and  other  persons  of  European 
extraction,  and  another  large  portion,  which  will  be 
at  the  side  nearest  the  fort  and  the  sea  breeze,  for 
the  military,  and  a  ward  for  officers. 

5271.  Do  you  think  the  new  wing,  and  its  entire 
appropriation  to  the  European  hospital,  quite  essential? 
— Yes  ;  after  the  curtailment  of  the  accommodation 
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which  was  made  by  taking  down  all  those  exterior 
sheds,,  it  was  absolutely  necessary.  The  plan  of  re- 
construction was  to  takedown  the  long  lines  of  sheds, 
for  they  deserved  no  better  name,  with  tiled  roofs, 
which  obstructed  the  sea  breeze,  and  were  used  as 
hospital  wards,  and  formed  a  great  part  of  the  accom- 
modation. The  removal  of  these  made  it  absolutely 
necessary  to  add  to  the  substantial  part  of  the  build- 
ing, and  in  order  to  accommodate  the  patients  during 
the  transition,  a  large  temporary  hospital  was  erected 
adjoining  the  central  building. 

5272.  Is  the  general  front  of  the  building  exposed 
to  the  sea  breeze  ? — Yes. 

5273.  There  is  no  part  of  the  building  behind 
another,  so  that  the  sea  breeze  is  intercepted  ? — No  ; 
not  as  it  has  been  permanently  reconstructed. 

5274.  (Dr.  Farr.)  Do  you  attach  much  importance 
to  the  second  story,  do  you  think  that  that  is  more 
likely  to  be  salubrious  in  India  than  a  story  on  the 
ground  ? — It  is  generally  so  considered,  but  where 
the  other  conditions  are  satisfactory,  the  ground  floor 
will  be  very  healthy  ;  it  is  always  the  coolest. 

5275.  (Sir  B.  Martin.')  Where  the  soil  is  pure 
and  dry  ? — Yes  ;  where  the  soil  is  pure  and  dry,  and 
Avhere  there  is  a  free  ventilation. 

5276.  {Dr.  Farr.)  In  a  malarious  country  it  is 
found  by  medical  experience  that  the  ground  floor  is 
unhealthy  ?  —  Unquestionably,  when  the  other  con- 
ditions are  defective,  the  evil  may  be  mitigated  or 
avoided  by  a  good  upper  story. 

5277.  (Chairman.)  Where  there  is  malaria,  you 
avoid  it  by  going  to  an  upper  story  to  some  extent  ; 
but  where  there  is  no  malaria,  and  the  drainage  is 
good,  it  is  not  proved  that  any  unhealthiness  arises 
from  living  on  a  ground  floor  ? — No  ;  certainly  not. 
The  soil  of  Madras  is  very  healthy  ;  it  is  a  pure  fine 
sand  without  any  vegetable  matter  whatever  ;  the 
only  possible  cause  of  malaria  arises  from  neglect  of 
drainage,  which  was  very  bad  indeed  ;  the  river  Cooam 
got  an  extremely  bad  name,  and  was  considered  to  be 
essentially  pestiferous,  but  I  thought  that  the  river 
had  been  hardly  used.  The  first  thing  that  struck 
me  was,  that  it  swarmed  with  excellent  fish,  and 
that  those  who  objected  to  it  for  its  unhealthiness, 
every  morning  and  evening  ate  delicate  fish  taken 
from  its  waters  ;  the  cause  of  the  unhealthiness  was 
apparent  ;  the  banks  were  entirely  neglected  ;  it  is  a 
shallow  river,  which  varies  according  to  the  season 
and  the  rain-fall,  and  as  soon  as  the  water  begins  to 
subside,  Avide  banks  of  sand  are  exposed.  The  river 
is  the  general  main  sewer  of  the  town,  every  sewer 
drains  into  it,  and  as  the  water  fell,  the  efflux  of 
sewage  from  the  sewers  became  exposed,  and  the 
noxiousness  and  unhealthiness  of  it  was  obvious  ; 
that  alone  was  sufficient  to  account  for  all  the  objec- 
tions, 

5278.  (Sir  P.  Cantley.).  There  is  a  great  want  of 
slope,  is  there  not,  about  Madras  for  drainage  ? — Yes, 
there  is  a  general  want  of  slope,  but  my  remarks  are 
now  confined  specially  to  the  Cooam  river.  I  found 
that  there  were  cross  drains,  which  entered  the 
main  drain  of  the  river.  It  is  a  sort  of  estuary,  what 
they  call  in  the  west  of  England  a  pill. 

5279.  (Dr.  Farr.)  Is  it  a  tidal  river? — No;  it 
would  be  if  the  mouth  was  left  open.  It  is,  in  fact, 
a  nullah  on  a  large  scale;  and  in  the  rainy  season  the 
water  comes  down  in  great  force,  and  fill's  the  river 
to  overflowing.  The  esplanade  and  the  Government 
House  grounds  are  all  overflowed,  and  when  the 
water  has  risen  to  a  certain  point  the  bund  or  dam 
is  cut  that  separates  it  from  the  sea,  and  the  river  for 
a  time  is  converted  into  a  running  stream,  with  an 
embouchure  in  the  sea,  and  then  it  silts  up  again. 

5280.  (Sir  P.  Cautley.)  It  is,  in  point  of  fact, 
periodically  scoured  by  those  freshes  ? — Yes  ;  but  to 
return  to  the  drains,  which,  although  a  very  simple, 
is  obviously  an  extremely  important  point  ;  those 
town  and  hospital  drains  discharge  their  sewage  into 
the  river  ;  as  long  as  the  river  is  in  flood  it  is  all 
covered  with  water,  but  when  the  water  falls  the 
sand  is  exposed,  and  then  the  sewage  is  exposed  also. 
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that  of  having  deep  cuts  made  through  the  sand,  at   C.  Trevelyan, 
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constant  supply  of  water  up  to  the  mouths  of  the  

sewers,  nothing  more  ;  that  was  all  that  was  wanted  ; 
so  that  the  sewage,  instead  of  sjireading  over  the 
dry  sand,  should  fall  at  once  into  deep  water  and  be 
covered  ;  that  I  had  done  throughout  the  town. 

5281.  Is  there  sufficient  stream  to  carry  it  away  ? 
— Yes,  once  a  year  ;  but  until  then  it  remains  inno- 
cuous, being  covered  with  water. 

5282.  (Chairman.)  This  river,  as  I  understand 
you,  is  the  common  sewer  of  the  town  ? — Yes. 

5283.  Then  in  a  time  of  flood,  once  a  year,  are  we 
to  understand  that  all  the  filth  that  is  there  de- 
posited, or  the  greater  part  of  it,  is  swept  out  to  sea  ? 
—Yes. 

5284.  After  that  the  river  is  in  a  perfectly  clean 
state  ? — Yes  ;  I  should  say  that  in  that  state  the 
water  is  quite  pure,  and  the  deposits  are  swept  away. 

5285.  Is  there  anything  more  with  regard  to  the 
sanitary  state  of  the  town  of  Madras,  or  the  barracks 
and  hospitals  within  it,  which  you  wish  to  lay  before 
the  Commission  ? — I  had  long  been  aware  that  the 
advantages  which  the  upper  and  middle  classes  of 
society  in  this  country  enjoy,  arising  from  the  ad- 
vanced state  of  dental  surgery,  had  not  extended 
to  the  European  non-commissioned  officers  and 
privates  in  India ;  the  assistance  which  they  had 
received  had  been  of  the  most  antiquated  and  bar- 
barous kind.  When  they  were  troubled  with  tooth- 
ache, or  their  teeth  were  decayed,  the  only  help 
given  them, — of  course  I  am  speaking  generally, — 
was  to  extract  their  teeth,  the  objections  to  which  I 
need  not  mention  ;  nothing  effectual  was  done  to  pre- 
serve their  teeth  by  the  modes  now  in  use,  such 
as  stopping  them  and  so  forth,  the  consequence 
of  which  has  been  that  even  men  in  early  and 
middle  life,  in  the  ranks  of  the  army,  are  found 
to  have  lost  a  number  of  teeth,  and  I  believe  that 
they  suffer  individually,  and  that  the  public  suffers 
from  that  circumstance  ;  for  if  there  is  any  class 
of  men  who  ought  to  have  sound  and  serviceable 
teeth  it  is  the  privates  in  the  British  army.  They 
require  a  great  deal  of  solid  food  for  their  suste- 
nance, to  keep  them  in  health,  biscuit  and  meat,  and 
so  forth,  and  in  order  to  masticate  and  digest  that 
food  properly,  it  is  necessary  that  their  teeth  should 
be  sound  ;  it  is  necessary  for  their  health,  and  for 
their  comfort,  and  indirectly  it  is  necessary  for  the 
public  service,  for  the  public  will  gain  by  the  increased 
efficiency,  cheerfulness,  and  healthiness  of  the  troops, 
and  by  the  delay  pro  tan  to  in  the  invaliding. 

528G.  You  mean  that  a  man  who  cannot  masticate 
his  food  is  likely  to  suffer  from  indigestion  ? — Yes  ; 
I  believe  it  is  one  of  the  most  important  conditions  of 
health  that  the  food  should  be  well  masticated. 

5287.  (Sir  R.  Martin.)  A  defect  in  the  teeth  is,  in 
fact,  a  disqualification  for  being  received  as  a  recruit? 
— Yes.  Happily  in  the  higher  ranks  of  life  it  mat- 
ters less,  owing  to  the  variety  and  more  careful  pre- 
paration of  their  food.  I  found,  on  my  arrival  at 
Madias,  that  Dr.  Porteus,  the  acting  garrison  sur- 
geon, and  also  my  own  surgeon,  was  an  accomplished 
dentist,  and  in  concert  with  the  commander-in-chief, 
— for  I  beg  leave  to  say  that  all  these  advantages 
to  the  military  were  obtained  in  close  concert  and  co- 
operation with  Sir  Patrick  Grant,  from  whom  I  always 
received  the  most  kind  and  cordial  assistance  ;  I  had  a 
special  responsibility  as  to  Fort  St.  George,  for  I  was 
officially  commander-in-chief  myself  there,  and  not 
merely  governor,  but  still  I  took  no  step  whatever 
without  consulting  and  having  the  acquiescence  of 
Sir  Patrick  Grant, — with  his  approval,  I  arranged  that 
Dr.  Porteus  was  to  have  a  room  assigned  to  him  in 
the  fort,  where  he  might  be  attended  by  any  non-com- 
missioned officers  and  privates  or  others  who  wanted 
assistance  to  their  teeth,  and  a  circular  was  issued  to 
the  different  European  regiments,  and  throughout  the 
medical  service,  calling  for  volunteers  among  the 
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assistant  surgeons  to  add  to  their  other  qualifications 
a  knowledge  of  dental  surgery  under  Dr.  Porteus's 
tuition.  Several  responded  to  the  call,  and  in  this 
manner  a  school  of  dental  surgery  was  established  at 
Madras,  which  was  extremely  successful,  and  the 
soldiers  almost  immediately  appreciated  the  new 
advantage  that  was  held  out  to  them  ;  the  applicants 
were  more  numerous  than  could  be  attended  to,  for 
applications  were  received  from  the  people  in  the 
town,  who  thought  it  hard  that  they  should  be 
excluded  from  similar  advantages.  The  plan  has 
answered  so  well  that  it  has  been  extended  to  Ben- 
gal, and  I  presume  it  may  now  be  considered  as  a 
permanent  institution.  Although  the  object  is  limited, 
I  conceive  it  to  be  an  important  point,  both  for  the 
comfort  and  health  of  individuals,  and  also  for  the 
efficiency  of  the  service.  There  will  be  at  least 
one  surgeon  or  assistant  surgeon  in  each  European 
regiment  acquainted  with  this  art,  and"  a  number  of 
medical  officers  throughout  the  presidency  will  be 
able  to  give  assistance  of  this  kind  to  Europeans  and 
natives  of  all  classes,  greatly  to  the  benefit  of  the 
community. 

5288.  {Dr.  Gibson.)  As  the  teeth  are  so  very  im- 
portant, and  you  have  paid  so  much  attention  to  the 
subject,  do  you  not  think  that  the  addition  of  a  tooth 
brush  to  the  soldier's  knapsack  would  be  useful,  and 
tend  to  prevent  his  teeth  decaying  ? — Yes,  certainly  ; 
I  think  it  is  very  desirable  to  impress  him  with  the 
importance  of  looking  after  his  teeth.  I  may  mention 
that  the  improvements  in  the  barracks  in  Fort  St. 
George  are  all  explained  in  a  summary  manner  in  a 
report  by  Captain  Rawlins,  the  assistant  engineer, 
which  may  be  obtained  if  it  is  thought  desirable. 

5289.  {Dr.  Farr.)  What  is  the  population  of 
Madras  ? — Very  large  ;  the  common  opinion  is,  that 
it  is  nearly  a  million ;  but  the  town  is  one  of  a  pe- 
culiar character,  and  it  gives,  I  think,  a  better  idea 
of  what  Babylon  and  Nineveh  of  old  are  said  to  have 
been,  than  anything  that  I  know  of  in  modern  times. 
It  spreads  over  an  immense  area,  but  sparsely,  the 
greater  part  of  the  area  being  occupied  by  houses 
each  situated  in  its  own  garden,  so  that  looking  over 
the  town,  the  greater  part  of  it  appears  more  like  a 
wood  than  a  town.  It  is  about  seven  miles  long  by 
two  broad. 

5290.  What  is  the  area  that  you  include  in  Madras 
within  which  that  population  is  lodged  ;  does  the 
town  extend  along  the  coast  ? — Yes,  it  has  a  long- 
face  to  the  sea,  which  is  of  course  a  great  advantage  ; 
it  is  about  seven  miles  long  by  two  broad. 

5291.  Does  the  wall  that  is  reserved  for  the  special 
benefit  of  the  fort  run  along  the  sea  face  ? — Yes,  that 
is  the  sea  wall  of  the  fort ;  there  is  also  an  ancient 
wall  round  three  sides  of  what  is  called  Black  Town, 
which  is  the  most  densely  inhabited  part  of  Madras, 
part  of  which  I  took  down  to  open  the  general 
hospital,  and  a  larger  portion  to  provide  funds  for  the 
formation  of  a  people's  park  between  Black  Town 
and  Vepery.  I  intended  to  have  taken  the  whole  of 
that  wall  down,  because,  although  situated  on  the 
side  of  Black  Town  furthest  from  the  sea,  the  effect 
in  preventing  a  free  circulation  of  the  sea  breeze  was 
almost  as  bad  as  if  it  had  been  situated  towards  the 
sea. 

5292.  Has  the  population  of  Madras  ever  been 
enumerated  ? — I  think  it  has  been  in  a  rough  way. 

5293.  {Chairman.)  But  there  has  been  made  no 
attempt  to  take  a  census  from  house  to  house  ? — A 
census  was  taken  some  years  ago  through  the  police, 
not  a  detailed  census,  nor  one  that  can  be  depended 
upon.  A  census  of  the  whole  of  the  presidency  was 
taken,  but  in  a  very  rough  way.  The  popular  opinion 
is  that  Madras  is  the  second  city  in  point  of  population 
in  Her  Majesty's  dominions;  it  has  undoubtedly  a  larger 
population  than  Calcutta.  Calcutta  is  packed  into  a 
very  close  space  ;  there  is  a  large  population  that 
passes  daily  in  and  out  of  the  town,  up  and  down  the 
river ;  but  Calcutta  itself  is  compressed  into  a  much 
smaller  space  than  Madras;  and  when  all  the  towns, 
and  villages,  and  garden  houses,  and  barracks  com- 


prised within  the  area  of  what  is  called  Madras  are 
included,  I  think  that  the  population  must  be  nearly 
that  which  it  is  supposed  to  be. 

5294.  {Dr.  Farr.)  Is  it  possible,  do  you  think,  to 
enumerate  the  population  by  any  existing  machinery  ? 
— Yes,  I  think  that  a  fair  approximation  might  be 
obtained.  The  census  might  be  be  taken  as  it  is  in 
Ireland,  through  the  new  police. 

5295.  Do  the  numbers  fluctuate  much  at  different 
times  of  the  year  ? — Not  much. 

5296.  How  is  this  great  population  chiefly  em- 
.ployed  ? — One  large  portion  of  the  population  is 
employed,  first  of  all,  as  servants  of  the  Government, 
both  civil  and  military  ;  then  all  the  departments  of 
the  Government,  such  as  the  Ordnance  and  others  ; 
and  then  a  large  portion  of  the  population  is  employed 
in  ministering  to  the  wants  of  those  large  official 
bodies,  civil  and  military. 

5297.  Are  there  any  manufactures  going  on  ? — 
Yes.  Then  there  is  a  large  Mahommedan  establish- 
ment connected  with  the  family  of  the  Nawab  of  the 
Carnatic  ;  the  members  of  that  family  and  their 
immediate  dependants  are  numbered  by  hundreds, 
thousands  I  may  say  ;  their  servants  again  are  ex- 
tremely numerous  ;  and  then  Madras  is  a  place  of 
considerable  trade.  Black  Town  is  a  mart  of  com- 
merce of  great  importance. 

5298.  And  always  has  been  ? — Yes.  Then  there 
must  be  a  large  floating  population,  chiefly  employed 
in  the  conveyance  of  goods  ;  you  may  see  the  native 
carts  collected  by  hundreds  in  the  places  provided  for 
them  to  put  up. 

5299.  The  river,  I  believe,  is  not  navigable  to  any 
great  extent  ? — No.  I  had  it  dredged,  and  placed  a 
small  steamer  there. 

5300.  Are  there  any  returns  of  the  deaths  among 
this  population  in  Madras  ? — I  believe  the  police  keep 
a  return  of  the  deaths,  but  I  cannot  speak  to  its 
accuracy. 

5301.  Upon  the  whole,  the  means  of  determining 
whether  the  population  is  healthy  or  otherwise,  or  what 
are  the  causes  of  death,  in  one  of  the  largest  cities  in 
India,  are  very  defective  ? — Very  defective  indeed. 

5302.  Is  it  not  desirable  that  some  means  should  be 
adopted  for  ascertaining  what  the  actual  population 
is,  as  well  as  the  number  of  births  and  deaths,  and 
the  causes  of  death  ? — Certainly,  I  think  it  is. 

5303.  The  general  sanitary  arrangements  in  Madras 
are  deficient,  both  as  to  drainage  and  sewers  ? — Yes  ; 
the  sewers  are  extremely  defective.  A  great  work 
has  to  be  executed  for  the  drainage  of  Madras,  for  the 
drains  are  of  the  most  offensive  and  scandalous  de- 
scription. I  do  not  speak  of  surface  drainage.  The 
sewage  is  discharged  for  the  most  part  into  open 
street  drains.  In  Black  Town  there  are  some  covered 
drains,  and  arrangements  were  made  by  me,  in  concert 
with  the  municipal  commissioners,  for  flushing  them 
with  sea  water ;  but,  generally  speaking,  they  are  open 
street  drains,  which  are  extremely  offensive  to  every- 
body passing  by. 

5304.  {Sir  JR.  3fartin.)  Owing,  I  presume,  to  a 
deficiency  of  water  ? — Yes,  that  is  the  main  cause; 
the  great  object  is  to  obtain  an  ample  supply  of  fresh 
water,  primarily  for  the  personal  use  of  the  inhabi- 
tants, for  the  wells  are  very  limited,  and  many  of  them 
are  becoming  very  objectionable. 

5305.  You  say  that  there  is  no  system  of  sewerage 
or  adequate  drainage  in  Madras  ? — There  are  no 
means  of  flushing  the  sewers.  The  town,  no  doubt,  is 
situated  on  a  level,  but  if  the  means  existed  for  pro- 
viding Madras  with  an  ample  supply  of  water,  a  great 
improvement  would  be  effected.  A  great  deal  of 
discussion  had  taken  place  on  the  subject  for  many 
years,  and  there  had  been  a  great  deal  of  professional 
and  other  investigation  carried  on,  and  I  had  to 
determine  whether  it  would  be  advisable  for  the 
Government  itself  to  proceed  to  reform  the  drainage 
and  sewerage,  and  provide  an  ample  supply  of  fresh 
water  in  connexion  with  that,  or  whether  1  should 
first  create,  a  municipality  of  a  sufficiently  popular 
character  to  interest  the  inhabitants  in  the  subject, 
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and  to  bring  the  strength  of  popular  opinion  and 
popular  action,  I  may  say  the  intelligent  action  of, 
in  many  respects,  an  advanced  community  to  bear 
upon  it,  and  the  opinion  at  which  I  arrived  was,  that 
it  would  be  advisable  first  of  all  to  form  a  muni- 
cipality, and  to  work  through  that  municipality.  I 
prepared  a  scheme  for  the  reconstruction  of  the  mu- 
nicipality at  present  there,  which  consists  of  two  or 
three  paid  commissioners.  I  prepared  an  outline  of  a 
scheme,  founded  on  our  English  arrangements,  di- 
viding the  town  into  wards,  and  the  nature  of  the 
town  is  such  that  it  divides  very  naturally  into  wards, 
and  proposing  that  the  Government  should  begin  by 
appointing  a  commissioner,  a  sort  of  representative, 
for  each  ward,  and  that  the  council  so  formed  should 
have  the  power  of  borrowing  and  taxing  for  purposes 
of  local  improvement,  and  should  proceed,  as  its 
first  act,  to  take  into  consideration  the  sewerage  and 
the  supply  of  fresh  water.  It  appeared  to  me  that 
a  double  object  would  be  attained  in  this  way,  that 
we  should  be  at  once  adopting  the  most  effectual 
means  of  securing  for  this  large  population  the 
public  benefits  of  proper  drainage  and  of  a  proper 
supply  of  fresh  water  and  should  also  institute  a 
municipal  system,  under  circumstances  the  most  fa- 
vourable to  success,  because  we  know  by  experience 
that  the  way  to  get  up  a  public  body,  and  put  it  into 
effective  action,  is  to  give  it  some  important  work  to 
do,  in  which  it  is  deeply  interested,  just  as  in 
London,  it  may  be  expected  that  if  the  new  London 
municipality  succeeds  in  draining  this  great  town  in 
a  satisfactory  manner,  it  will  attain  new  strength  and 
life.  My  idea  was  that  that  proposed  new  munici- 
pality for  Madras  would  obtain  strength,  from  success, 
to  proceed  to  further  action  by  first  accomplishing 
this  great  popular  object  of  providing  a  supply  of 
fresh  water  and  flushing  the  drains.  I  submitted  the 
matter  to  the  Chamber  of  Commerce,  and  they  ap- 
pointed a  practical  committee,  who  proposed  what 
appeared  to  be  a  very  practicable  plan,  but  it  was 
submitted  to  the  Government  after  I  left  Madras.  I 
hope  it  will  be  one  of  the  first  subjects  taken  up  by 
the  new  Madras  Legislative  Council. 

5306.  (Sir  P.  Cautley.)  The  object  being  to 
get  one  comprehensive  system  of  drainage  and  a  good 
supply  of  water  ;  one  great  defect  in  drainage,  in  all 
parts  of  India,  especially  in  cantonments,  being  that 
it  is  never  done  in  a  comprehensive  way,  but  always 
bit  by  bit,  which  always  ends  in  failure,  whereas  if 
the  drainage  Avere  at  once  taken  up  by  the  Govern- 
ment or  by  a  municipality,  and  it  were  carried  out  in 
an  extensive  manner,  success  would  attend  it  ? — The 
defect  in  Madras  is  not  so  much  the  want  of  drainage, 
as  the  want  of  means  of  flushing  the  drains  ;  the  town 
is  on  a  level,  and  there  are  plenty  of  drains,  in  one 
sense  too  many,  for  they  are  offensive  in  the  extreme, 
because  there  are  no  means  of  propelling  the  offensive 
matter,  and  getting  rid  of  it ;  the  only  possible  means 
is  that  of  flushing  the  drains. 

5307.  (Dr.  Farr.)  You  still  think  that  is  a  matter 
of  the  utmost  importance  ? — I  think  it  is  a  matter 
of  the  highest  importance.  I  consider  that  not 
only  the  preservation  of  life  and  health  is  con- 
cerned, but  the  strength  and  comfort  and  general 
efficiency  of  the  population  are  involved  ;  they  would 
be  better  and  abler  men,  women,  and  children  for  all 
the  purposes  of  life,  if  the  average  standard  of  mental 
and  bodily  vigour  were  improved  by  the  removal  of 
these  local  causes  of  a  low  state  of  health. 

5308.  The  people  in  the  East  would  appreciate  the 
value  of  a  supply  of  pure  water,  would  they  not  ? — 
Yes  ;  it  is  an  extremely  popular  subject,  and  ex- 
tremely desired  by  them,  and  it  was  my  knowledge 
that  it  would  be  at  once  taken  up  with  the  perfect 
good-will  of  the  community,  that  induced  me  to  delay 
action  upon  it  until  I  had  first  formed  a  popular 
municipal  body. 

5309.  In  reference  to  its  connexion  with  the  health 
of  the  army,  do  you  think  it  is  at  all  important  to 
consider,  whether  the  health  of  the  populations  living 
around  the  stations  where  different  portions  of  the 


army  may  be  placed  is  likely  to  influence  the  troops  Sir 
themselves  ? — No  doubt  about  it  ;  European  troops    C-  Trevelyan, 
must  partake  of  the  general  conditions  of  healthiness 
or  otherwise  of  the  surrounding  population;  no  doubt,   29  June  1861. 

the  European  troops  are  placed  in  the  best  position  

at  Madras,  in  Fort  St.  George,  on  the  margin  of  the 
sea,  but  the  men  are  continually  wandering  about  the 
town,  the  native  troops  are  cantoned  in  the  town,  and 
half  of  the  civil  European  population.  I  may  illus- 
trate what  I  am  saying  by  the  fact,  which  I  alluded  to 
before,  that  a  high  wall  is  maintained  between  the 
Government  House  grounds  and  the  body  of  the  town, 
in  one  of  the  most  thickly  populated  portions  of  the 
town,  expressly  for  the  purpose  of  excluding  the 
noxious  smell  that  may  issue  from  the  drains,  thereby 
excluding  the  sea  breeze,  and  preventing  the  improve- 
ment of  the  adjoining  part  of  the  town,  and  thus 
greatly  aggravating  the  evil. 

5310.  Do  you  think  that  we  can  ever  expect  to 
maintain  our  troops  in  health  in  the  neighbourhood 
of  Madras,  unless  Madras  itself  enjoys  those  sanitary 
advantages  which  you  have  suggested  ? — The  health 
of  the  troops  must  be  more  or  less  affected  by  those 
circumstances ;  other  arrangements  may  mitigate  them, 
and  the  troops  may  have  some  advantages  over  the 
rest  of  the  population,  but  still  they  must  follow, 
more  or  less,  the  conditions  of  the  health  of  the  bulk 
of  the  population. 

5311.  You  are  aware  that  cholera  and  other  dis- 
eases generated  among  the  native  population  must 
necessarily  spread  ? — Yes  ;  that  is  a  case  in  which 
the  general  conditions  of  health  sensibly  affect  all 
classes  of  the  civil  and  military  servants  of  the  State. 

5312.  So  that  the  sanitary  state  of  our  army,  or 
the  civil  population,  is  more  or  less  mixed  up  with 
the  sanitary  condition  of  the  people  of  India  ? — 
Certainly;  and  in  a  capital  city  like  Madras,  the 
matter  derives  increased  importance,  owing  to  the 
large  number  of  public  functionaries  who  reside  there, 
besides  the  regular  European  force ;  and  the  deaths 
at  Madras  from  cholera  and  other  causes,  among 
Europeans,  of  late,  unfortunately,  have  been  very 
serious  and  painful ;  the  seeds  of  the  disease  origi- 
nating as,  I  believe,  from  the  native  population ;  that 
is  the  prevailing  opinion,  and  I  believe  the  true  one. 

5313.  Cholera  which  visited  this  country  is  sup- 
posed to  have  originated  among  the  natives  of  India  ? 
— Yes. 

5314.  (Sir  R.  Martin.)  I  may  mention  to  the 
Commission,  that  when  I  was  surgeon  of  the  native 
hospital  in  Calcutta  I  always  became  aware  of  the 
advent  of  cholera  15  or  20  days  before  it  seized  the 
European  population,  by  its  being  prevalent  among 
the  natives,  and  their  being  brought  into  the  hospital, 
so  that  amongst  them  it  began  first,  and  that  Avas 
one  of  the  reasons  that  led  me  to  suggest  extended 
measures  for  sanitary  improvements  in  Calcutta, 
which  have  been  carried  out  since  I  left  ? — I  proposed 
that  the  health  of  the  European  population  in  Madras 
should  be  improved,  not  by  building  a  wall  of  sepa- 
ration between  them  and  the  natives,  but  by  power- 
fully acting  upon  the  conditions  of  health  of  the 
native  population  itself. 

5315.  (Dr.  Farr.)  In  England  it  has  been  shown 
by  evidence  that  the  mortality  caused  by  cholera  was 
very  much  owing  to  the  impure  supply  of  water 
derived  from  wells  ? — Yes,  and  it  is  believed  that 
that  cause  poAverfully  operates  at  Madras ;  the  water 
supply  is  extremely  deficient,  being  chiefly  derived 
from  a  group  of  wells  immediately  to  the  north  of 
Madras,  which  intercepts  the  flow  of  water  through 
the  sandy  stratum  of  which  I  was  speaking  ;  but  the 
supply  of  water  derived  from  those  wells  is  quite 
insufficient  for  the  greatly  increased  population,  and 
it  has  become  partially  deteriorated  by  offensive 
matter  from  the  drains. 

5316.  At  what  depth  does  the  water  lie  ? — It  is 
near  the  surface. 

5317.  In  all  such  cases  the  filth  of  the  surface  in- 
variably gets  into  the  water  ? — Yes  ;  there  is  an 
urgent  necessity,  on  the  commonest  principles  of  duty 

O  o  4 


296  MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir         to  that  large  population  which  is  intrusted  to  our 
C.  Trevelyan,    car6)  to  provide  for  them  a  sufficient  aud  ample  supply 
K-C  B-       0f  that  prime  necessary  of  life,  fresh  water,  which, 
29  June  186E   if  necessary  in  other  climates,  is  emphatically  so  in  a 
  climate  like  that  of  Madras. 

5318.  You  would  apply  the  same  remark  generally 
to  India  ? — Yes  ;  but  the  strongest  case  that  has  ever 
been  brought  under  my  observation  is  that  at  Madras. 

5319.  {Chairman.)  Is  there  any  other  sanitary 
question  to  which  your  attention  has  been  specially 
turned  ? — During  the  early  part  of  my  residence  at 
Madras  my  attention  was  much  called  to  the  barracks 
in  the  Neilgherries,  then  called  the  Jackatalla  bar- 
racks, and  I  reserved  all  the  papers  upon  the  sub- 
ject until  I  arrived  on  the  spot  ;  I  then  inspected 
them  very  carefully,  and  the  site  of  the  barracks 
seemed  to  me  to  be  as  good  as  it  could  be  ;  the 
climate  of  the  higher  plateau  of  the  Neilgherries  has 
a  degree  of  harshness  in  it.  I  experienced  it  myself ; 
a  steady  east  wind  blew  for  eight  or  ten  days,  and 
I  found  it  disagreeable ;  but  the  European  barracks 
are  situated  on  a  lower.,  plateau,  where  the  climate 
approximates  more  to  that  of  the  south  of  France. 
I  think  it  is  a  happy  medium  between  the  heat 
of  the  plains  and  the  cold  of  the  more  elevated 
regions.  The  barracks  are  situated  on  the  summits 
of  an  undulating  space,  perfectly  exposed  to  the 
currents  of  air,  and  I  think  there  is  no  objection 
to  be  made  to  the  site,  nor,  as  far  as  I  was  able  to 
judge,  is  there  a  word  to  be  said  against  the  barracks 
themselves  ;  they  are  noble  barracks,  constructed  ac- 
cording to  the  latest  improvements  in  the  art  of  con- 
structing European  barracks,  and  the  only  question 
which  appeared  to  me  to  be  deserving  of  serious  con- 
sideration was  as  to  the  appropriation  of  those  barracks, 
and  the  use  to  be  made  of  them.  The  use  which  had 
been  made  of  them  up  to  that  time  had  been  to  locate 
a  single  European  regiment  there  ;  but  it  seemed  to 
me  that  that  was  not  the  most  beneficial  application 
that  could  be  made  of  them  for  many  reasons.  I  can 
only  give  a  slight  summary  of  my  reasons,  and  perhaps 
the  Committee  will  allow  me  to  put  in  the  remarks 
which  I  made  at  the  time  in  the  Minutes  (see  Adden- 
dum, page  301)  which  I  recorded,  showing  the  results 
of  my  tour  ;  but  speaking  in  a  summary  way,  I  should 
say  that  the  objections  to  using  those  barracks  as  the 
barrack  of  a  single  regiment  are  as  follows  :  first  of 
all,  the  advantages,  whatever  they  might  be,  would  be 
confined  to  a  single  infantry  regiment,  all  the  other 
infantry  regiments  on  the  establishment  of  the  Madras 
presidency,  and  the  whole  of  the  cavalry  and  artillery, 
deriving  no  benefit  whatever  from  them  ;  next,  it 
would  be  extremely  expensive,  having  in  view  a 
general  system,  to  apply  a  hill  station  barrack  in  that 
way,  because  a  sufficient  European  force  must  be 
maintained  at  all  the  principal  points  in  the  plains  ; 
there  must  be  a  European  regiment  at  Madras, 
there  must  be  a  European  force  at  Bangalore  and  at 
Secunderabad,  and  probably  at  Trichinopoly,  and 
for  the  present  at  Malabar  and  elsewhere  ;  we  must 
hold  all  the  necessary  points  in  the  plains  by  a 
sufficient  European  force,  so  that  any  force  we  may 
maintain  in  the  hills  will  be  surplus  to  the  others  ; 
in  fact  we  must  have  two  establishments, — one 
establishment  for  the  plains,  and  another  for  the  hills. 
Taking  the  most  favourable  view,  and  supposing  it 
was  arranged  that  one-third  of  the  force  should  be 
constantly  in  the  hills,  and  should  be  relieved,  so 
as  to  give  all  the  force  a  turn  in  the  hills,  still  we 
should  have  to  keep  our  European  force  about  a 
third  larger  than  would  otherwise  be  necessary. 

5320.  (Sir  P.  Cautley.)  You  would  have  to  keep 
a  large  reserve  ? — Yes  ;  a  reserve,  not  to  strengthen 
the  other,  but  to  give  a  relief,  that  they  might  all 
have  their  turn  in  the  hill  stations. 

5321.  (Sir  R.  Martin.)  Would  it  not  be  desirable 
to  have  the  more  expensive  buildings  for  the  plains, 
and  the  common  huts  of  the  country  for  the  mountain 
ranges,  as  being  so  much  cheaper,  and  being  equally, 
if  not  more,  healthy  ? — Perhaps  the  Wellington  bar- 
racks may  have  been  constructed  in  some  respects  on 


a  more  expensive  scale  than  was  necessary,  although 
I  do  not  think  that  they  are  upon  the  whole  open  to 
that  objection.  As  to  the  plains,  there  is  no  doubt 
that  we  should  build  barracks  the  best  adapted  to  pre- 
serve the  health  of  the  troops,  and  on  a  comparison  of 
the  two,  the  superior  class  are  more  necessary  in  the 
plains  than  they  are  on  the  hills  ;  still  I  think  that 
Ave  should  have  the  best  barracks  that  are  required  for 
the  purpose  on  the  hills  also  ;  Ave  have  them  on 
the  Neilgherries  ;  nothing  can  be  better  than  those 
barracks. 

5322.  (Sir  P.  Cautley.)  In  the  Himalayan  hill 
stations,  Avhere  the  monsoon  rains  are  so  heavy,  you 
Avould  require  as  good  barracks  as  on  the  plains, 
would  you  not  ? — Yes  ;  you  may  remember  that 
relying  upon  the  excellence  of  the  climate  in  the 
Himalayas,  the  troops  Avere  not  alloAved  the  usual 
cubical  space,  and  great  unhealthiness  arose  therefrom; 
there  should  be  a  satisfactory  cover  to  secure  the 
troops  from  the  action  of  the  elements,  and  a  sufficient 
allowance  of  cubical  space  ;  they  are  quite  as  neces- 
sary in  the  hills  as  on  the  plains  ;  still,  no  doubt,  it 
is  more  certain  destruction  in  the  plains  than  in  the 
hills  not  to  have  proper  barracks.  I  was  saying  just 
noAv  that  a  double  force  would  be  required,  and  that 
Avould  increase  the  expense  ;  the  expense  of  pro- 
visioning a  force  stationed  in  the  hills  is  also  very 
great,  much  greater  than  in  the  plains,  and  the  ex- 
jjense  of  moving  the  troops  is  much  greater.  When 
an  entire  regiment  is  z'emoved  the  expense  is  very 
serious.  The  troops  stationed  in  the  hills  cannot  be 
brigaded  and  exercised  there  Avith  other  troops,  and 
especially  with  native  troops,  for  it  is  very  essential 
to  our  Indian  army  that  the  European  troops  should 
be  constantly  in  the  habit  of  being  exercised  with 
the  native  troops.  Although  there  js  a  great  deal  of 
fallacy  in  the  prevailing  doctrine  about  acclimatiza- 
tion, still  there  is  something  in  it  ;  all  Europeans, 
civil  as  Avell  as  military,  require  to  be  seasoned  before 
they  come  to  the  state  of  health  best  suited  for  a 
tropical  climate,  and  if  troops  are  at  once  stationed  in 
the  hills  they  do  not  become  seasoned. 

5323.  (Chairman.)  Do  you  mean,  Avhen  you  speak 
of  their  becoming  seasoned  in  the  climate,  that  there 
is  a  physical  change,  or  do  you  mean  merely  that  they 
become  more  accustomed  to  the  peculiarities  of  the 
climate,  and  therefore  take  more  care  of  themselves, 
and  avoid  the  dangers  into  Avhich  they  AATould  other- 
wise run  ? — I  mean  both.  I  think  that  the  rude 
habit  and  the  full  warm  generous  state  of  the  body 
Avhich  belong  to  a  temperate  climate  are  not  suited 
to  a  tropical  climate,  and  that  Eurojseans  arriving 
in  that  state  are  always  brought  down,  often  through 
some  serious  illness  ;  but  Avhether  they  haA  e  an 
illness  or  not  they  ahvays  alter,  and  it  is  necessary 
that  they  should  alter,  in  order  to  give  them  a  chance 
of  preserving  their  health  in  that  climate.  Then 
there  is  the  consideration  AArhich  your  Lordship  has 
mentioned,  and  which  is  very  important  ;  Avhatever 
doubt  there  may  be  about  acclimatizing  the  troops, 
there  is  no  doubt  it  is  important  that  they  should  be 
trained  to  all  those  habits  of  life  which  are  necessary 
for  preserving  health  in  that  climate,  and  under  those 
peculiar  conditions  of  society;  if  they  are  stationed  in 
a  barrack  on  the  plains  they  acquire  those  habits, 
but  in  the  hills  they  do  not.  There  are  also  many 
constitutions  Avhich  are  not  suited  to  India  ;  Ave  see 
it  among  the  civilians,  and  no  doubt  it  is  so  also 
among  the  military.  If,  Avhen  regiments  are  stationed 
in  the  plains,  the  unsuitableness  of  the  soldier's  con- 
stitution to  the  climate  becomes  apparent,  he  is 
eliminated,  he  is  inA-alided  or  transferred  to  a  regi- 
ment in  some  other  quarter  of  the  globe,  Avhereas 
upon  the  hills  those  defects  of  constitution  Avould  not 
become  apparent  until  the  regiment  Avas  brought  into 
action.  If,  therefore,  a  regiment  Avere  habitually 
stationed  in  the  hills,  and  were  brought  down  into 
the  plains  only  Avhen  required  for  active  service,  Ave 
should  find  breaks-doAvn  and  deficiencies  which  we 
Avere  not  prepared  for ;  the  conditions  would  be  iicav. 

5324.  (Sir  R.  Martin.)  But  their  service  in  India 
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must  necessarily  imply  a  residence  in  both  places, 
seeing  that  a  corps  generally  serves  there  from  10  to 
1 5  years  ? — Yes ;  hut  it  would  often  happen  that  a 
regiment  had  been  only  stationed  in  the  hills,  and  it 
would  he  brought  down  at  once  to  the  plains.  I 
believe  that  the  view  taken  is  that  a  regiment  should 
be  first  stationed  in  the  hills  and  be  afterwards 
removed  down  to  the  plains.  Then  the  men  disliked 
the  hills  ;  that  was  entirely  new  to  me,  and  it  was 
only  when  I  had  been  for  some  time  on  the  spot,  and 
had  conversed  with  the  commanding  officers  and 
others  concerned,  that  I  became  aware  of  it  ;  the  men 
consider  it  dull  ;  there  is  a  want  of  the  excitement 
of  the  full  tide  of  human  existence,  which  they  have 
in  the  large  stations  in  the  plains. 

5325.  (Chairman.)  Did  they  not  also  complain  of 
a  want  of  certain  indulgences  which  it  is  better  they 
should  be  without,  and  which  they  can  only  find  in 
the  great  towns  ? — No  doubt  that  enters  into  their 
consideration. 

5326.  {Sir  R.  Martin.)  That  is  chiefly  where  the 
mountain  stations  are  on  spurs  and  ridges,  and  where 
there  is  not  sufficient  table-land  ? — No,  I  speak  gene- 
rally ;  there  is  ample  room  for  all  purposes  of  recrea- 
tion on  the  Neilgherries.  Then  the  married  men 
complain  that  they  cannot  practise  trades  there,  and 
their  wives  get  no  washing  there,  and  there  is  a  want 
of  society  there  ;  in  the  stations  down  upon  the  plains 
they  have  the  society  of  the  men  of  other  regiments, 
and  of  other  departments,  civil  society,  and  so  forth, 
but  in  the  hills  they  are  entirely  isolated  ;  they  feel 
Becluded  and  out  of  bounds  ;  they  are  found  to  be 
restless  and  difficult  to  manage,  so  that  it  was  neces- 
sary to  prescribe  bounds  for  them,  beyond  which  they 
were  not  to  pass. 

5327.  Did  not  those  circumstances  chiefly  arise 
from  want  of  occupations  and  amusements  for  the 
men  ? — It  is  more  difficult  to  find  amusements  for 
them  in  the  hills  than  in  the  plains.  The  mere 
strolling  about  Madras  is  an  amusement,  shopping  is 
an  amusement,  paying  a  visit  is  an  amusement ;  but  at 
Wellington,  all  they  can  do,  is  to  .take  a  sort  of  Sunday 
walk,  going  over  the  mountains  or  the  jungle,  and 
they  walk  great  distances  and  get  into  scrapes. 

5328.  Was  it  during  your  government  of  Madras 
that  the  74th  regiment  was  employed  on  the  public 
works  in  the  Neilgherries,  with  remarkable  benefit  to 
their  health  and  contentment  ? — That  was  before  my 
time. 

5329.  (Sir  P.  Cautley.)  Tour  evidence  seems  to 
imply  that  if  workshops  were  established  for  regi- 
ments, they  would  be  very  effective  in  the  hill 
stations  ? — Yes  ;  but  it  is  more  difficult  to  manage 
them  there  ;  the  situation  is  so  isolated,  and  the  dis- 
tance so  great  from  the  centres  of  Indian  society,  that 
it  is  very  difficult  to  employ  the  men  in  trades  there. 
At  Madras,  or  at  any  station  in  the  plains,  a  man  may 
more  or  less  follow  his  trade,  whatever  it  may  be,  and 
obtain  some  demand  for  his  work. 

5330.  Do  you  approve  of  workshops  being  attached 
to  barracks  for  the  amusement  of  men,  generally 
speaking  ? — I  think  that  it  is  a  very  desirable  object. 
I  have  often  heard  that  question  discussed,  but  I  have 
never  been  able  to  satisfy  myself  as  to  the  precise 
conditions  under  which  they  should  be  adopted  ;  but 
without  Government  workshops  being  established, 
the  men  of  their  own  will,  for  their  own  benefit 
individually,  follow  trades,  and  it  is  very  desirable 
that  they  should  be  encouraged  in  doing  so, — tailors, 
shoemakers,  saddlers,  and  there  are  various  other 
occupations  which  they  follow.  The  same  results 
have  appeared  at  Wellington  in  the  Neilgherries  as  at 
Aldershott.  I  well  remember  that  one  of  the  main 
reasons  for  the  establishment  of  Aldershott  was  the 
vicious  lives  which  the  men  led  and  the  scrapes  into 
which  they  got  in  the  suburbs  of  great  towns,  and  it 
was  supposed  that  by  putting  them  by  themselves  in 
the  middle  of  a  great  Surrey  heath  that  state  of  things 
would  be  remedied;  but  a  new  state  of  things  de- 
veloped a  new  class  of  evils,  and,  as 'I  understand,  the 
men  were  found  to  bo  restless,  and  not  to  have  any 


sufficient  occupation  for  their  time  and  interests,  and  Sir 
they  were  more  difficult  to  manage  than  they  were    c-  Trevelyan, 
even  in  the  suburbs  of  large  towns.    I  believe  that 
the  mere  effect  of  being  in  the  presence  of  a  large   29  June  1861. 
population  has  an  engrossing,  perhaps  a  sedative  _______ 

effect  ;  it  occupies  the  mind. 

5331.  (Dr.  Farr.)  The  placing  of  troops  in  the 
hills  in  India  is  analogous  to  the  placing  of  troops  in 
Aldershott  in  many  respects,  is  it  not  ? — Yes,  in  its 
social  and  moral  aspects  ;  but  it  wants  the  advantages 
of  Aldershott  as  a  place  combining  military  exercise  ; 
it  is  entirely  deficient  in  that. 

5332.  At  the  present  time  ? — Yes  ;  it  is  very  diffi- 
cult to  obtain  it.  I  mean  to  have  a  sufficient  number 
of  troops  together  in  the  hills,  or  to  find  proper  ground 
upon  which  to  exercise  them. 

5333.  {Sir  R.  Martin.)  But  the  intercourse  of  the 
European  soldier  with  the  native  populations  on  the 
plains  has  generally  been  considered  very  destructive 
to  him,  as  the  natives  with  whom  he  can  have  any 
communication  are  of  the  very  worst  class,  and 
minister  to  his  worst  propensities  ? — Yes  ;  there  is 
no  doubt  great  room  for  improvement  there,  but  it 
is  not  always  so,  and  in  order  to  have  the  advantage 
of  our  troops  being  located  at  the  great  stations  in 
the  plains,  we  must  take  the  corresponding  evils  with 
it.  Still,  upon  the  whole,  I  am  of  opinion  that  the 
troops  are  better,  for  their  own  sakes  and  for  the  sake 
of  the  public  service,  on  the  plains  than  on  the  hills. 

5334.  (Dr.  Farr.)  Suppose  you  found  that  the 
mortality  on  the  plains  is  three  times  as  great  as  on 
the  hills,  and  the  sickness  also  ? — No  doubt  the  sick- 
ness and  the  mortality  are  somewhat  greater  on  the 
plains,  but  not  to  the  extent  that  one  would  supjiose. 
But  my  answer  to  that  is,  that  you  must  have  men 
on  the  plains,  and  that  you  must  submit  to  what- 
ever may  be  the  unavoidable  mortality  and  sickness, 
and  all  your  efforts  should  be  directed  to  make  the 
stations  on  the  plains  as  healthy  as  possible  ;  all  your 
efforts  should  be  brought  to  bear  on  the  conditions  of 
health  on  the  plains. 

5335.  (Sir  R.  Martin.)  Would  it  not  be  desirable 
also  to  reduce  the  number  of  the  troops  serving  on 
the  plains  as  much  as  it  was  consistent  with  the  service 
of  the  State,  the  sickness  and  mortality  there  being 
so  great  ? — Yes.  I  am  advocating  merely  a  general 
system.  Every  general  rule  has  its  exceptions  ;  and 
I  by  no  means  mean  to  say  that  there  may  not  be 
circumstances  which  would  allow  of  a  combination  of 
both  objects,  and  that  you  might  locate  troops  at  a 
hill  station  sufficiently  near  for  the  purpose  of  over- 
awing the  population  on  the  plains. 

5336.  As  has  occurred  in  Jamaica  ? — Yes,  that  is 
an  instance  in  point. 

5337.  Where  the  troops  are  healthy  and  contented  ? 
—Yes.  The  barracks  at  Newcastle  in  Jamaica  have 
answered  every  purpose,  and  preserved  the  health  of 
the  troops  ;  they  have  also  maintained  a  garrison  in 
the  island  in  a  very  satisfactory  manner  ;  but  Jamaica 
is  a  very  limited  field  compared  with  the  immense 
continent  of  India.  A  portion  of  the  European  force 
in  Upper  India  has  been  held  in  reserve  in  the  hill 
stations,  as  the  European  force  at  Bangalore  is  in  the 
south. 

5338.  (Chairman.)  If  you  consider  that  it  is  not 
advisable  to  place  a  regiment  permanently  on  the 
hills,  which  I  understand  to  be  your  idea,  what  use  do 
you  think  ought  to  be  made  of  those  hill  stations, 
the  value  of  which  you  acknowledge  ? — I  will  con- 
fine my  observations  to  the  Wellington  barracks  in 
the  Neilgherries,  the  conditions  of  which  I  understand, 
and  the  Commission  will  be  able  to  judge  how  far  the 
observations  I  make  as  to  the  Wellington  barracks 
are  applicable  to  other  hill  stations  in  other  parts  of 
India.  I  would  make  the  Wellington  barracks  a 
sanitarium  on  a  liberal  scale  for  the  whole  of  the 
European  army  of  the  south  of  India  and  Burmah  ; 
and  I  would  not  only  send  thither  the  broken  down 
men,  who  require  to  be  restored,  but  I  would  make  it 
part  of  our  military  sanitary  system  to  watch  the  cases 
in  which  a  change  of  air  would  be  advisable  ;  and  I 
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^  T  ,  would  make  arrangements  to  enable  the  non-commis- 
'  K>'cB,an'  6l0ne^  officers  and  privates  to  resort  as  freely  to  the 
'      '       sanitarium  as  the  commissioned  officers  and  civil  ser- 

29  June  i so l.  vants  do  now.    I  would  extend  to  the  non-commis- 

 sioned  officers  and  the  privates  of  the  European 

portion  of  the  army  the  great  and  acknowledged 
benefits  which  the  higher  portion  of  the  services  now 
derive  from  a  resort  to  the  hill  stations.  I  believe 
that  the  practice,  speaking  generally,  at  present  is,  to 
allow  disease  to  go  on  until  it  is  necessary  entirely  to 
remove  men  from  India,  and  a  great  deal  of  unneces- 
sary invaliding  takes  place  in  consequence.  I  would 
prevent  that  and  benefit  the  soldier,  and  promote  the 
efficiency  of  the  service,  and  also  the  economy  of  the 
public  service,  by  saving  the  unnecessary  invaliding, 
and  by  giving  the  ranks  of  the  army  the  benefit  of  a 
change  of  climate  in  India. 

5339.  (Sir  R.  Martin.)  You  have  heard,  no  doubt, 
the  general  professional  opinion  expressed  throughout 
India,  that  for  the  cure  of  disease  the  mountain  cli- 
mates have  not  been  found  very  advantageous,  but 
that  for  the  prevention  of  disease  they  are  efficacious  ? 
— Yes,  I  have  heard  that,  and  that  consideration  was 
present  to  my  mind.  I  meant  to  say  that  a  great 
deal  more  might  be  done  in  the  way  of  prevention  in 
connexion  with  the  hill  stations  than  in  the  way  of 
cure  ;  and  that  it  would  in  every  point  of  view  be 
better  not  to  use  those  stations  as  ordinary  barracks 
for  the  whole  of  the  troops,  whether  they  specially 
require  it  or  not,  but  to  appropriate  them  as  sanitaria 
for  the  particular  men  who  require  a  change. 

5340.  (Dr.  Gibson.)  That  is  weakly  men,  who  have 
not  yet  fallen  into  a  state  of  disease  ? — Yes  ;  men 
who  have  begun  to  suffer  from  the  continued  action 
of  the  climate. 

5341.  (Chairman.)  Would  there  be  any  difficulty 
in  keeping  up  so  close  a  medical  supervision  over  the 
men's  health  as  is  implied  in  that  proposition  ? — I 
think  not.  No  difficulty  is  experienced  in  keeping 
up  that  supervision  in  regard'  to  the  civil  servants 
and  the  military  officers. 

5342.  Is  there  not  this  difference,  that  the  civil 
servants  and  the  military  officers  probably  take  the 
initiative  themselves  in  the  matter,  and  do  not  wait 
to  be  told  that  they  are  getting  out  of  health  ;  they 
know  it  themselves,  and  consult  their  medical  men  ; 
but  do  you  think  that  the  same  care  of  the  health  of 
the  private  soldiers  would  be  taken? — I  conceive 
that  the  constant  supervision  which  the  army  sur- 
geons exercise  over  the  health  of  the  men  would 
enable  them  to  judge.  The  mere  length  of  a  man's 
service,  his  general  state  of  health  and  appearance, 
would  be  a  guide  to  them.  Although  a  man  may  not 
be  suffering  from  any  disease,  or  may  not  even 
appear  to  have  the  seeds  of  disease  about  him,  he 
may  be  so  relaxed  that  it  may  be  desirable  to  brace 
him  up  by  transferring  him  to  a  hill  climate.  I  con- 
ceive that,  by  applying  this  great  benefit  to  all,  we 
should  be  doing  great  good  ;  for  it  is  undoubtedly  one 
that  has  been  fully  tested  in  its  application  to  the 
higher  ranks  of  the  two  services.  We  know  what  we 
are  dealing  with,  and  the  only  question  is,  whether  it 
should  be  extended  to  the  lower  ranks,  to  the  many 
as  well  as  to  the  few.  I  conceive  that  by  appropriating 
the  Wellington  barracks  to  this  object,  this  great 
advantage  may  be  liberally  extended  to  the  whole  of 
the  Madras  European  force,  of  all  arms,  cavalry  and 
artillery,  as  well  as  to  the  men  belonging  to  the 
military  departments,  conductors  and  others,  and 
that  it  would  be  a  frugal  and  economical  as  well 
as  an  effective  application  of  this  sanitary  power. 
At  present  there  is  a  great  waste  of  that  sanitary 
power  ;  the  great  majority  of  the  men  of  the  re- 
giment now  stationed  at  Wellington  really  do  not 
in  any  sense  want  to  be  there.  If  it  were  put  to 
the  vote  I  believe,  as  far  as  their  inclinations  are 
concerned,  they  would  much  rather  be  in  the  plains. 
Directions  have  been  sent  out  to  convert  the  Wel- 
lington barracks,  on  the  first  occasion  of  the  relief  of 
the  regiment  there,  from  an  ordinary  barrack  to  a 


general  sanitarium  for  the  whole  army.  The  rail- 
roads of  course  will  be  ancillary  to  the  object. 

5343.  (Sir  R.  Martin.)  Has  the  question  of  the 
relative  value  of  the  extreme  and  medium  elevations 
in  the  mountain  ranges  been  considered  under  your 
government  ? — I  found  a  great  amount  of  tradition 
and  mature  opinion  upon  the  subject.  It  was  a  sub- 
ject that  had  been  extensively  discussed,  and  the  con- 
clusion which  everybody  had  come  to  Was;  that  for 
persons  in  a  very  relaxed  state  and  far  gone,  who 
had  suffered  very  much  from  the  enervating  climate  of 
the  plains,  a  lower  elevation  was  preferable.  Kunoor 
was  generally  recommended,  which  is  somewhat  lower 
than  Wellington,  the  climate  being  like  that  of  the 
north  of  Italy.  The  climate  which  was  considered  to 
be  of  the  most  medium  temperature  in  the  hills  was 
at  Kotegherry  ;  but  it  is  rather  an  out-of-the-way 
place,  and  is  very  little  resorted  to  now. 

5344.  A  station  of  medium  elevation  ? — Yes,  that 
is  considered  to  be  the  golden  mean  of  all  the  dif- 
ferent climates  of  the  hills.  The  climate  of  the  highest 
range  of  the  Neilgherries  is  a  quasi- Alpine  climate  ; 
there  is  a  great  deal  more  rain  there,  and  the  climate 
is  harsher  and  severer. 

5345.  But  there  has  been  no  detailed  investigation, 
scientific  or  practical,  instituted  by  the  Government 
in  respect  to  the  mountain  climates  throughout  India? 
— There  have  been  local  investigations  by  medical 
officers,  many  of  whom  are  highly  intelligent  and 
scientific  persons.  They  have  investigated  it,  and 
discussed  it  ;  but  I  am  not  aware  of  any  general 
inquiry  which  has  been  made. 

5346.  It  has  not  been  done  under  orders  from  the 
Government  at  home  ? — The  results  which  I  have 
given  are  those  which  the  common  sense,  and  obser- 
vation, and  experience  of  European  society  have 
arrived  at. 

5347.  (Sir  P.  Cautley.)  The  Golconda  range  was 
tried  as  a  sanitarium  ?  —  Yes  ;  but  the  railroads  will 
greatly  increase  the  usefulness  of  the  central  sani- 
tarium at  Wellington. 

5348.  (Dr.  Farr.)  Do  you  think  that  the  sanita- 
rium should  be  central,  and  that  the  troops  should 
not  be  disj)ersed  over  the  country  ?  —  We  are 
limited  in  our  choice.  I  do  not  believe  that  there  is 
any  situation  in  the  south  of  India  so  well  adapted 
for  a  sanitarium  as  the  one  that  has  been  actually 
adopted,  and  when  the  railways  are  completed  it  will 
be  sufficiently  central  ;  it  will  be  in  easy  communi- 
cation with  the  Malabar  coast  on  the  west,  with 
Trichinopoly  to  the  south,  and  with  Madras  to  the 
south-east,  and  would  be  connected  by  railway  with 
Bangalore,  which  is  the  nearest  station  of  all.  Secun- 
derabad  is  no  doubt  at  a  considerable  distance.  When 
the  railway  has  been  opened  to  Madras,  the  troops  in 
Burmah,  and  even  those  stationed  at  Calcutta  and 
other  places  in  Lower  Bengal,  will  be  brought  within 
the  range  of  the  sanitarium  in  the  Neilgherries. 

5349.  (  Sir  R.  Martin. )  The  railways  will,  in  point 
of  fact,  meet  many  of  the  stratagetical  questions  con- 
nected with  this  subject  ? — I  was  speaking  rather  of 
medical  questions.  I  was  viewing  it  as  a  sanitarium, 
and  considering  Iioav  far  it  would  be  easily  accessible 
from  the  different  stations  in  Madras. 

5350.  (Dr.  Farr.)  Considering  the  immense  ex- 
tent of  the  population  of  Southern  India,  do  you  con- 
sider that  the  employment  of  so  large  a  number  of 
European  soldiers  as  there  is  now  will  be  always  ne- 
cessary in  the  stations  where  they  are  now  quartered  ; 
for  instance,  according  to  the  latest  returns,  there 
were  1,070  men  at  Kamptee,  2,550  at  Secuuderabad, 
970  at  Berar,  970  at  Madras,  1,550  at  Bangalore, 
600  at  Cannanore,  and  800  at  Trichinopoly  ? — Speak- 
ing generally,  the  existing  stations  of  the  European 
troops  must  be  maintained  ;  but  no  doubt,  as  Ave  re- 
duce our  native  army,  and  as  we  give  the  general 
population  an  increased  direction  towards  peaceful  and 
industrial  pursuits,  we  may  diminish  the  number  of 
our  Europeau  troops. 

5351.  And  abandon  some  of  the  stations  ? — I  will 
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not  go  that  length,  for  that  requires  a  separate  con- 
sideration. 

5352.  Do  you  think  it  is  not  possible  to  concentrate 
any  large  body  of  the  troops  at  any  healthy  point  in 
India  as  we  concentrate  troops  at  Aldershott  ?  —  I 
rather  demur  to  that  statement,  for  it  can  hardly  be 
said  that  we  concentrate  troops  at  Aldershott ;  Al- 
dershott is  rather  a  reserve,  with  a  special  view  to 
military  exercises  ;  but  we  have  also  garrisons  in 
London,  and  in  large  towns  like  Manchester,  and 
there  are  certain  points  in  the  south  of  India  at  which 
an  European  military  force  must  always  be  maintained. 

5353.  That  is  contemplated  by  every  one  ;  but 
do  you  think  that  no  considerable  portion  of  the  ex- 
isting troops  could  be  concentrated  at  healthier  sta- 
tions than  those  which  are  now  occupied,  and  where 
the  sickness  would  be  one-third  of  what  it  is,  and  the 
mortality  he  reduced  to  the  same  extent  ?  —  Not  at 
present,  to  any  great  extent.  Something  may  be 
done  hereafter  in  that  way,  especially  as  the  railroads 
are  extended.  I  doubt  the  necessity  of  having  an 
European  regiment  at  Bellary ;  and  when  a  good  road 
shall  be  made  from  Mysore  to  Malabar,  the  European 
force  in  the  last-mentioned  district  may  be  re- 
considered. 

5354.  ( Chairman.)  Do  you  not  think  that  in  the 
various  stations  where  there  are  now  large  garrisons, 
small  ones  would  suffice,  if  it  were  known  that  within 
two  or  three  or  four  hours' journey,  by  railway,  the 
garrisons  could  be  powerfully  reinforced  ? — Yes,  I 
think  so  ;  I  think  that  the  principle  advocated  might 
be  carried  out  more  in  that  way  than  in  any  other. 
It  is  a  very  important  general  principle  to  concentrate 
the  main  body  of  our  European  force,  and  to  con- 
centrate it  in  a  healthy  situation  ;  the  place  in  re- 
ference to  which  that  principle  may  be  best  applied 
in  Southern  India  is  Bangalore,  which  is  in  a  com- 
paratively cool  climate  and  healthy  situation.  It 
commands  the  southern  portion  of  the  peninsula  in  a 
remarkable  manner  ;  and,  speaking  generally,  I  con- 
sider that  the  European  force  for  the  south  may  be 
concentrated  at  Bangalore,  keeping  only  the  neces- 
sary detachments  for  maintaining  our  position  at  other 
places,  such  as  Trichinopoly. 

5355.  {Sir  P.  Cautley.)   Do  you  not  think  that 
the  facility  with  which  a  railway  may  be  broken  up, 
so  as  to  interrupt  the  passage  of  troops,  rather  mili- 
tates against  the  notion  of  keeping  the  troops  in  the 
hills  ? — Not  practically.    This  question  must  be  con- 
sidered with  reference  to  all  the  circumstances, — 
the  nature  of  the  country,  as  to  whether  it  is  an 
open  country,  the  nature  of  the  population,  and  the 
hold  that  we  have  over  their  interests  and  good- 
will.    Looking  at  all  these  circumstances  in  the 
south  of  India,  I  should  say  that  the  principle  of 
concentration  might  be  carried  out  there  to  a  great 
extent.    The  population  of  Southern  India  is,  gene- 
rally speaking,  of  a  very  unwarlike  and  docile  kind, 
and  they  have  become  much  more  so  of  late  ;  they 
have  lived  under  our  Government  for  several  genera- 
tions, and  a  race  has  grown  up  who  are  unacquainted 
with  the  use  of  arms.    The  people  are  very  quiet, 
docile,  and  industrious,  and  not  at  all  disposed  to 
create  disturbances,  and  I  consider  therefore  that  a 
moderate  force,  fully  equipped  for  immediate  action, 
in  a  central  situation  like  Bangalore,  would  command 
the  whole  of  the  south  of  India.    I  do  not  mean 
that  there  should  not  be  proper  detachments  with 
their  magazines  secured  in  fortified  posts,  but  that 
our  main  force  should  be  confined  to  the  central 
station  of  Bangalore,  ready  to  move  in  any  direction. 
The  health  of  the  troops  would  be  greatly  promoted 
by  that  arrangement,  and  our  financial  position  would 
be  greatly  improved.    We  should  have  a  great  deal 
more  money  to  spend  in  improving  our  administration, 
which  again  would  react  upon  the  peaceful  disposition 
of  the  people.    I  think  that  we  might  spend  a  great 
deal  less  upon  military  matters,  and  more  upon  good 
administration.    I  advocated  upon  that  principle  the 
dismantlement  of  the  fort  of  Vellore  ;  that  is  a  case 
io  point  which  illustrates  the  principle  very  satis- 


factorily.   The  Commission  are  acquainted  with  the  Sir 
ancient  history  of  Vellore,  and  the  tragical  circum-    &  Trevelyan, 
stances  which  occurred  there  in  modern  times.  After       h-  C.B. 
a  full  inspection  of  the  place  and  consideration  of  the   2g  June  1861 

subject,  I  came  to  the  clear  opinion  that  the  only  

reason  for  maintaining  a  military  force  at  Vellore  was 
because  there  was  a  fort  there.  The  existence  of  that 
stronghold  renders  it  necessary  for  our  safety  that  it 
should  be  properly  garrisoned  ;  but,  in  truth,  we 
should  be  much  safer  if  the  fort  were  dismantled,  and 
there  were  no  native  force  there.  If  we  garrison  it 
strongly,  it  is  a  great  waste  of  force,  for  troops  are 
shut  up  there  which  may  be  wanted  elsewhere.  On 
the  other  hand,  if  we  garrison  it  weakly,  it  is  a 
temptation  to  disaffected  persons  to  attack  us  ;  and 
therefore  it  is  a  source  of  weakness,  and  not  of 
strength,  a  military  weakness,  and  a  financial  loss. 

5356.  {Sir  R.  Martin.)  Does  not  that  statement 
apply  to  many  of  the  old  forts  throughout  India  ? 
— Yes,  no  doubt  it  does,  and  upon  that  principle  I 
removed  detachments  from  many  places,  including 
the  fort  of  Dindigul,  where  there  were  some  bomb- 
proof barracks.  One  side  of  the  fort  was  taken  down, 
and  it  was  converted  with  the  adjoining  esplauado 
into  a  place  of  public  recreation. 

5357.  Those  bomb-proof  barracks,  such  as  existed 
in  all  the  old  forts,  are  excellently  contrived,  are  they 
not,  for  smothering  the  garrison  ? — Yes.    The  bomb- 
proof barracks  which  I  speak  of  were  constructed  at 
a  time  when  sanitary  science  was  at  a  very  low  ebb, 
and  had  not  begun  to  be  cultivated  as  it  is  now.  I 
also  removed  the  so-called  garrison  from  the  old  fort 
at  Masulipatam  ;  I  found  an  entire  company  there, 
keeping  guard  at  the  principal  gate  of  the  fort,  whereas, 
about  50  yards  off,  a  wall  had  fallen  down,  and  there 
was  a  breach  up  which  a  whole  regiment  might  have 
marched  at  once.    But  to  return  for  a  moment  to  the 
hill  stations,  by  making  them  a  point  of  union  for 
the  whole  Madras  European  army,  to  which  men  in 
a  weakly  state  of  health  Avould  be  sent,  the  progress 
of  European  colonization  in  the  hills  would  be  much 
promoted  :  the  men  would  thus  become  acquainted 
with  the  hill  districts  of  the  Madras  presidency,  which 
are  very  important  and  interesting,  and  many  of  them 
would  be  induced  to  settle  in  the  neighbourhood.  That 
is  the  only  part  of  the  south  of  India  where  Europeans 
can  colonize  at  all  in  the  Australian  or  Canadian 
sense.    There  is,  however,  a  point  which,  I  think,  sur- 
passes in  importance  all  other  considerations.    I  may 
have  a  difficulty  in  fully  explaining  myself,  but  the 
vital  consequence  of  it  must  be  admitted :  it  is  not 
sufficient,  in  my  opinion,  to  provide  for  the  health  of 
the  troops,  or  to  provide  for  their  recreation,  or  to 
provide  the  means  of  instruction  for  them.    All  those 
things  are  excellent  as  means,  but  we  have  to  do  with 
moral  agents,  and  it  is  necessary  for  our  success  in  the 
great  object  we  have  in  view  that  we  should  act 
upon  their  wills,  and  supply  adequate  motives  ;  for 
men  do  not  choose  hard  study,  or  the  abnegation  of 
ease  and  enjoyment  for  their  own  sake,  and  they  soOn 
get  tired  of  skittles  and  bowls  ;  when  exertions  are 
made,  and  self-denial  is  practised,  it  is  with  a  view  to 
some  ulterior  object,  such  as  the  improvement  in 
their  condition  in  life,  and  the  main  point  is  to 
bring  that  object  to  bear  upon  our  European  soldiers. 
At  present  they  are  in  a  very  unfortunate  state  in 
that  respect;  they  are  isolated  from  the  rest  of  the 
community;  they  know  little  and  care  less  about  all 
the  country  interests  which  occupy  the  minds  of  the 
higher  classes  of  Europeans  in  India ;  they  have  no 
objects  of  ambition,  and  no  motives  bearing  upon  the 
improvement  of  their  condition  in  life  are  offered  to 
them.  By  the  native  population  they  are  regarded  with 
aversion  and  fear.     Our  Mahommedan  predecessors 
managed  better  in  this  respect.    The  Mahommedan 
power  was  founded  on  a  system  of  military  colonization. 
The  Mahommedans  first  appeared  purely  as  a  military 
people,  a  military  leader  with  his  army  ;   and  in 
various  ways,  partly  by  official  employments,  civil 
and  military,  and  partly  by  actual  settlement  and 
colonization,  these  military  bands  were  converted  into 
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Sir  component  parts  of  the  population,  and  were  trans- 
C.  Trevelyan,  fuse(j  [ni0  tlie  body  of  the  people,  and  the  remarkable 
influence  and  duration  of  the  Mahommedan  power  are 
29  June  1861.  chiefly  attributable  to  this.  Now  I  would  propose, 
_____  that  in  a  manner  suited  to  the  altered  circumstances 
of  our  system,  we  should  pursue  a  similar  policy.  I 
propose  that  we  should  offer  to  non-commissioned  offi- 
cers and  privates  sufficiently  powerful  motives  to 
influence  their  conduct,  and  to  induce  them  to  exert 
themselves  for  their  own  improvement.  We  must  look 
at  the  matter  not  only  as  a  military  question,  but  also 
as  a  social  question.  The  greatly  increased  European 
garrison  we  shall  have  to  maintain  in  India  will  form  a 
very  important  element  of  Indian  society,  and  in  order 
to  improve  our  relations  with  the  natives,  and  to  confirm 
our  hold  upon  the  country,  we  ought  to  endeavour  to 
leaven  the  mass  as  far  as  possible  from  this  source. 
The  way  I  would  propose  to  do  it  is  by  holding  out 
inducements  to  the  non-commissioned  officers  and  pri- 
vates of  the  army  of  the  same  kind  as  those  which 
are  held  out  to  military  officers  and  civilians,  but 
suited  to  their  position  in  the  scale  of  society  ;  that 
we  should  encourage  them  to  conduct  themselves  to 
the  satisfaction  of  their  commanding  officers,  to  cul- 
tivate and  improve  themselves  in  the  regimental 
schools,  and  to  learn  the  vernacular  languages  by 
offering  them  the  prospect  of  employment  in  the 
police  and  public  works,  the  commissariat,  ordnance, 
and  various  other  departments  where  trustworthy 
European  agency  would  be  of  the  highest  value.  By 
so  doing  we  should  improve  our  administrative  system, 
for  European  agency  of  a  good  and  suitable  kind  is 
hardly  less  wanted  in  subordinate  than  in  the  higher 
positions.  We  should  impi-ove  the  body  of  the  popula- 
tion by  leavening  the  mass,  and  transfusing  into  it  the 
best  portion  of  our  European  lower  class.  We  should 
improve  the  troops  themselves  by  giving  them  a 
worthy  object  in  life  and  an  adequate  motive,  and  we 
should-  so  raise  the  character  and  prospects  of  the 
European  military  service  as  to  encourage  recruiting, 
and  make  it  an  object  to  a  better  class  of  persons 
throughout  the  United  Kingdom  to  take  service  in 
the  army,  with  a  view  to  improve  their  condition  in 
India.  No  doubt,  in  a  strictly  military  sense,  we 
should  lose  many  valuable  men  and  non-commissioned 
officers,  but  I  conceive  that  our  gains  in  other  ways 
would  far  preponderate  ;  the  balance  of  advantage 
would  be  infinitely  in  our  favour.  Besides  the  benefits 
to  the  administrative  system  and  to  the  population  at 
large,  the  improvement  in  the  army  would  be  very 
considerable.  Having  so  large  an  European  force 
now  in  India,  our  native  troops  being  reduced  to  a 
few  auxiliaries,  it  is  of  great  consequence  to  keep 
them  in  heart,  and  give  a  satisfactory  direction  to 
their  minds  and  feelings,  instead  of  leaving  them  to 
idle  in  barracks  without  having  the  ordinary  objects 
of  life  offered  to  them.  What  I  propose  for  the  non- 
commissioned officers  and  privates  is  only  what  we 
are  doing,  with  success,  with  reference  to  military 
officers  and  civilians  ;  they  all  have  worthy  objects 
offered  to  them,  and  rules  have  lately  been  established 
by  which  military  officers  are  encouraged  to  exertion 
by  holding  out  to  them  the  various  civil  and  military 
employments,  for  which  they  are  rendered  eligible  by 
admission  to  the  staff'  corps  ;  whereas  these  bodies" 
of  European  troops  are  left  without  any  active  em- 
ployment, and  there  is  a  great  waste  of  European 
energy  and  intellect  which  might  be  applied  to  the 
highest  purposes.  If  we  could  thoroughly  rely  upon 
the  contentment  and  good  humour  of  our  European 
troops,  and  they  were  encouraged  to  occupy  their 
time  as  intelligent  agents,  we  should  be  in  a  safer 
position,  and  might  dispense  with  a  portion  of  the 
force,  for  a  smaller  force  would  in  that  case  do  the 
work  of  a  larger.  What  I  propose  is  already  done 
in  an  imperfect  desultory  manner  ;  men  are  taken 
from  the  ranks  who  may  be  deserving  men,  and  put 
into  the  different  public  departments  ;  but  it  is  done 
without  any  system,  and  the  selection  is  made  by 
what  is  called  interest,  that  is,  taking  a  personal 
interest  in  a  particular  man. 


5358.  The  employments,   I  believe,   are  chiefly 
military  ? — Yes  ;  but  my  view  extends  (and  on  a 
much  larger  scale)  more  to  the  civil  departments 
than  to  the  military,  the  police,  for  instance.  A  liberal 
transfusion  of  European  honesty  and  trustworthiness, 
and  the  habit  of  obeying  and  commanding  such  as  our 
good  non-commissioned  officers  have,  throughout  the 
subordinate  situations  in  the  police,  would  do  more  for 
the  efficiency  of  that  department,  and  for  raising  the 
tone  of  morality  throughout  India,  than  anything  else 
that  I  know  of.    But  whatever  is  done  must  be  done 
according  to  a  system.    We  must  place  before  us  an 
object,  and  work  systematically  towards  it ;  and  re- 
gulated official  prizes  should  be  established,  by  which 
the  European  force  should  be  brought  into  the  rela- 
tions I  have  described  with  the  administration  and 
the  native  population,  so  that  any  non-commissioned 
officer  or  soldier  who  is  prepared  to  make  the  sacrifice, 
may  know  that,  provided  he  conducts  himself  properly 
and  qualifies  himself,  he  will  sooner  or  later  be  placed 
in  a  better  position  of  life.  A  great  deal  has  been  said 
about  colonization  in  India,  and  it  is  now  fully  under- 
stood that  colonization  in  the  Canadian  and  Australian 
sense  of  the  word  is  not  applicable  to  India  ;  but  it 
has  been  truly  said  that  as  organizers  of  labour  India 
is  very  suitable  to  European  settlers.    I  submit  to 
the  Commission  that  this  is  another  kind  of  European 
colonization,  which  is  eminently  applicable  to  India  ; 
and  if  a  system  of  the  kind  I  have  sketched  were 
adopted,  our  European  garrisons  would  send  forth 
every  year  a  large  number  of  well-conducted  qualified 
English  Christians,  who,  in  all  the  various  walks 
of  life,  in  all  sorts  of  situations,   military,  civil, 
and  mercantile,  such  as  assistants  to  coffee  and  tea 
planters,  employes  on  railways,  and  in  500  other 
lines  of  life,  would  carry  English  energy  and  Euglish 
civilization  through  all  the  arteries  and  veins  of  the 
continent  of  India.    We  made  a  small  beginning  at 
Madras.  Being  possessed  with  these  views,  I  wished  to 
give  such  practical  application  to  them  as  was  in  my 
power.    I  found  the  civil  engineering  college  in  an 
incipient  and  doubtful  state,  and  the  first  question 
that  was  brought  before  me  relating  to  it  was,  whether 
it  was  to  be  continued  or  not.  I  at  once  decided  upon 
continuing  it  ;  however  defective  it  was,  I  thought  it 
might  be  made  of  great  use  if  properly  organized  and 
regulated.  It  was  very  suitable  to  the  present  circum- 
stances of  the  country,  in  which  public  works  of 
various  kinds  are  of  so  much  importance,  and  I  en- 
grafted upon  it  an  organization  directed  on  a  small 
scale  to  the  object  I  have  mentioned.    Twenty  sti- 
pendiary studentships  were  established  in  connexion 
with  it  for  European  soldiers,  and  a  programme  of  the 
necessary  qualifications  was  circulated  to  the  com- 
manding officers  of  all  the  European  regiments  on  the 
Madras  establishment,  including  those  in  Burmah. 
Soldiers  who  could  be  recommended  by  their  com- 
manding officers  for  their  good  conduct, — we  con- 
sidered that  as  an  indispensable  condition,  whatever 
their  attainments  might  be, — provided  there  was  ■prima 
facie  evidence  of  certain  elementary,  scientific,  and 
literary  attainments,  were  considered  eligible  to  com- 
pete for   those   20  stipendiary  studentships.  The 
arrangement    was    highly   popular    and  successful 
from  the  first,  and  in  some  regiments  quite  beyond 
expectation.     In  regiments  where  pains  had  been 
taken  with  the  regimental  schools,  the  number  of 
qualified  persons  who  applied  was  so  great  that  it 
became  necessary  to  have  recourse  to  a  preliminary 
regimental  competing  examination,  in  order  to  de- 
termine who  were  to  be  the  candidates  for  the  central 
examination.    In  that  way  we  collected  at  Madras 
20  men,  Avho  were  the  pick  of  the  whole  army, 
for  the  administrative  service  of  the  Government  in 
the  civil  and  military  departments.    The  plan  was 
approved  by  the  Secretary  of  State  and  his  Royal 
Highness  the  Commander-in-Chief,  and  so  far  as  my 
experience  went  it  was  highly  successful.    I  would 
propose  that  an  extended  system  should  be  established 
on  that  principle,  and  that  a  scale  of  qualifications 
should  be  laid  down,  the  first  of  which  should  be  good 
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moral  conduct,  perfect  trustworthiness,  a  power  of  self- 
control  and  obedience,  and  then  the  necessary  know- 
ledge of  English  composition  and  arithmetic,  and  an 
elementary  knowledge  of  the  native  language  which 
they  are  now  teaching  in  the  regimental  schools.  The 
persons  so  recommended  from  the  regiments  should  be 
subjected  to  some  appropriate  test,  I  will  not  say  neces- 
sarily a  competing  examination,  but  they  should  be 
selected  by  some  central  authority,  and  should  undergo 
such  further  instruction  and  probation  as  might  be 
considered  proper,  either  in  central  institutions  or 
otherwise,  as  might  be  determined,  and  they  should  in 
that  way  be  worked  into  the  different  administrative 
departments. 

5359.  (Sir  P.  Cautley.)  Do  you  mean  after  pur- 
chasing their  discharge,  or  that  they  should  remain 
in  the  army  ? — The  arrangement,  so  far  as  practical 
effect  had  been  giveu  to  it  at  Madras,  was  quite  in  an 
elementary  state,  but,  as  a  provisional  arrangement, 
they  were  to  retain  their  position  in  the  army  for  a 
certain  time.  This  rule  worked  in  a  way  that  was 
very  painful  to  me,  for  while  I  was  absent  on  an 
official  tour  an  order  came  to  send  the  44th  regiment 
away  to  China,  and  with  that  regiment  were  sent  two 
of  our  best  military  students. 

5360.  (Chairman.)  Is  there  not  an  objection  to 
such  a  scheme  as  you  suggest,  that  you  must  with- 
draw the  men  who  have  qualified  themselves  in  the 
way  you  have  described  from  the  army  altogether, 
because  if  they  stay  in  it  they  will  be  always  liable  to 
be  called  away  from  those  special  pursuits  to  which 
they  have  been  laboriously  trained  ? — Unquestionably 
they  must  be  separated  from  the  army  if  the  system 
is  adopted  as  a  comprehensive  arrangement  ;  they 
must  undergo  such  a  probation  as  may  be  considered 
proper,  and  then  their  connexion  with  the  army  must 
cease. 

5361.  We  are  here  only  to  consider  the  position  of 
the  army  in  India  in  regard  to  sanitary  affairs,  and 
therefore  we  should  not  be  able,  in  any  report  that  we 
may  make,  to  go  further  into  the  matter  than  this, 
that  we  consider  that  the  health  of  the  men  would  be 
greatly  improved  by  giving  them  a  greater  stimulus 
to  exertion  than  they  have  at  present,  and  that  I  take 
it  is  the  tendency  of  the  view  you  have  explained  to 
us  ? — That  is  the  point  of  view  in  which  I  have  sub- 
mitted the  subject  to  the  Committee.  The  disease 
from  which  European  troops  in  India  suffer  is  neither 
fever,  nor  dysentery,  nor  any  of  the  ordinary  com- 
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plaints,  but  it  is  vacancy  of  mind,  want  of  occupation,  Sir 
ennui.    I  believe  that  that,  is  the  origin  of  most  of  the  -j^welyan, 
physical    and    mental    evils   with  which    they  are  ' 
afflicted  ;  and  if  an  effectual  remedy  could  be  pro-   29  June  1861. 
vided  against  it,  if  the  most  ordinary  interest  and  _______ 

activity  of  mind  could  be  created  among  the  European 
troops,  their  health  would  be  greatly  improved.  It 
would  act  in  both  ways,  negative  and  positive ;  it 
would  keep  them  out  of  mischief,  and  instead  of  going 
to  the  grog  shop,  or  to  worse  places,  for  excitement, 
they  would  go  to  the  regimental  school  for  improve- 
ment, promoting  their  future  prospects  by  an  in- 
teresting occupation,  and  improving  their  health  by 
the  elevating  effect  that  would  have  upon  their  spirits. 
There  is  another  slight  suggestion  I  have  to  make. 
I  think  it  is  very  desirable,  when  this  subject  of  the 
sanitary  state  of  the  army  in  India  has  been  fully 
considered  and  worked  out,  that  a  manual  should  be 
prepared  of  the  conclusions  arrived  at,  so  that  the 
most  advanced  experience  of  the  present  day  may  be 
placed  in  an  available  form  at  the  disposal  of  every 
medical  and  military  officer.  At  present  it  js  very 
difficult  for  an  officer  to  get  to  the  front  of  the 
existing  state  of  knowledge  on  the  subject ;  he  has 
to  search  through  a  great  variety  of  documents, 
some  no  doubt  of  great  merit,  but  still  so  scattered 
up  and  down  through  treatises  and  volumes  of  re- 
ports that  it  is  very  difficult  for  one  person  to  master 
them. 

5362.  (Sir  R.  Martin.)  The  want  of  such  a  manual 
has  been  long  felt  by  the  medical  department  of  the 
British  army  and  it  was  one  of  the  questions  that 
was  mooted  before  the  Royal  Commission  on  the  sani- 
tary condition  of  the  army  in  1857  ? — Yes  ;  but  I  think 
that  the  conditions  of  military  health  in  India  are  so 
peculiar,  that  one  treatise  should  be  appropriated 
wholly  to  India,  as  specially  applicable  to  that  climate  ; 
not  to  tropical  countries  in  general,  but  to  India  in 
particular.  I  do  not  see  how  military  and  medical 
officers  are  otherwise  easily  to  acquire  the  necessary 
knowledge,  or  how  they  are  to  be  held  responsible.  I 
have  known  the  most  deserving  men,  who  have  had 
the  object  thoroughly  at  heart,  but  who  have  made 
painful  mistakes,  merely  from  the  want  of  such 
guidance.  Every  military  and  medical  officer  who 
serves  in  India  should  be  expected  to  master  this 
treatise,  and  the  young  men  should  be  examined  in  it 
as  they  are  in  other  branches  of  military  science  and 
in  the  native  languages. 

)  withdrew. 


ADDENDUM. 


Extract  from  Minutes  by  the  Governor  of  Madras  relating  to  his  Tour  in  the  South  of  India,  between  5th  of 

January  and  6th  of  March  I860. 


The  barracks  at  Jackatalla  are,  in  my  opinion,  a  suc- 
cessful work.  The  mild  climate  of  this  lower  shelf  is  well 
suited  to  the  object ;  the  site  has  been  judiciously  laid  out, 
and  the  height  and  capaciousness  or  the  barrack  rooms 
would  delight  the  heart  of  Florence  Nightingale.  The 
married  quarters  are  much  in  advance  of  the  habits  of  the 
majority  of  the  persons  intended  to  be  accommodated  in 
them.  The  only  failure  was  the  Waterloo  Bridge,  which 
fell  down  owing  to  bad  work  and  neglect.  Instead  of  re- 
building it,  the  debris  should  be  converted  into  a  dam  (over 
which  the  road  might  go)  for  the  formation  of  the  lake 
which  formed  part  of  the  original  plan  for  laying  out  the 
ground.  This  would  add  to  the  beauty  and  enjoyment  of 
the  place,  and  as  a  great  deal  of  low  rough  ground,  which 
could  not  easily  be  kept  in  order,  would  be  covered  by  it, 
and  the  steepness  of  the  banks  would  prevent  malaria,  the 
health  of  the  place  would  be  improved  by  it.  It  was  in- 
tended to  give  the  name  of  "  Wellington  "  to  this  remarkable 
military  station ;  and  the  "  Waterloo  stream  "  actually 
flows  through  it  to  Kunoor.  I  recommend  that  the  intention 
be  now  carried  into  effect.  According  to  returns  furnished 
to  me  by  Captain  Farewell,  the  special  executive  engineer, 
the  sum  which  has  been  expended  upon  the  barracks  up  to 
the  present  date  amounts  to  1,515,000,  and  the  sum  re- 
maining to  be  spent  to  1,464,000  rupees,  of  which  893,000 


rupees  is  for  a  convalescent  depot,  and  rupees  129,000 
for  Protestant  and  Roman  Catholic  churches.  The  use 
to  be  made  of  this  noble  station  deserves  the  gravest 
consideration. 

There  is  a  certain  work  to  be  done  in  the  plains  by 
European  troops.  They  must  be  cantoned  and  exercised 
with  the  native  troops.  They  must  be  ready  in  central 
positions,  such  as  Bangalore,  Trichinopoly,  Hyderabad,  &c, 
to  hold  in  check  both  our  native  army  and  the  population 
at  large.  This  work  cannot  be  dispensed  with,  and  if  it 
is  costly  in  European  life,  every  means  should  be  adopted 
to  give  relief  by  suitable  food  and  clothing,  suitable 
physical  and  intellectual  occupation,  and  suitable  change  of 
climate  for  the  s;ck;  all  this  is  done  for  the  upper  classes, 
and  the  great  diminution  both  of  loss  of  life  and  loss  of 
health  of  late  years  is  a  well  known  fact.  Extend  this  to 
the  soldiery,  and  it  is  certain  to  produce  the  same  good 
results.  If  the  reasoning  be  sound  for  placing  European 
troops  in  the  hills,  the  Government  itself,  the  superintending 
civil  and  military  officers,  and  a  certain  proportion  of  civil 
officers  of  all  classes,  in  addition  to  those  who  are  actively 
employed  in  the  plains,  should  be  so  placed.  This  plan, 
therefore,  renders  a  double  establishment  of  European 
troops  necessary.  The  full  number  must  be  maintained  on 
the  plains  in  addition  to  those  on  the  hills.  European 
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Sir  troops  in  India  are  so  costly  that  it  is  an  indispensable  con- 

C.  Trevelyan,    dition  of  Anglo-Indian  administration  to  have  as  few  as 
K.C.B.       possible.    This  condition  is  violated  in  more  than  the  ordi- 

  nary  sense  by  stationing  European  troops  on  the  hills.  If 

29  June  1861.    EUiopean  troops  in  India  are  expensive,  they  are  so  in  a 

 much  greater  degree  in  the  mountain  regions  of  India.  The 

cost  of  rationing  a  thousand  men  at  Jackatalla,  and  at  the 
two  nearest  stations  on  the  plains,  was  last  year  as 
follows : — 

Jackatalla  ...  153,300  rupees. 
Trichinopoly  -  -  113,000  „ 
Cannanore  ...  87,000  „ 
If  to  this  were  added  the  expense  of  conveying  the  large 
quantity  of  beer  consumed  by  1,200  Europeans  in  the 
prime  of  life,  and  the  increased  cost  of  transit  for  invalids, 
recruits,  soldiers'  wives,  together  with  other  items  incidental 
to  the  troops  being  placed  in  this  position,  the  difference 
against  the  hill  station  would  be  much  greater.  The  cost 
of  placing  the  European  regiment  on  its  perch  with  all  its 
impedimenta  and  taking  it  off  again  is  also  very  heavy,  and 
a  European  regiment  cannot  be  moved  from  such  a  situation 
without  much  previous  preparation,  which  might  not  be 
convenient  or  easy  at  a  time  of  emergency.  If  it  be  so 
great  an  advantage  to  one  European  regiment  to  be 
stationed  on  the  hills,  it  is  equally  so  to  all.  To  extend  the 
advantage  to  all,  however,  would  be  impossible,  because  a 
large  European  force  must  always  be  cantoned  with  our 
native  troops  at  the  stations  on  the  plains.  To  provide  for 
an  effective  relief,  even  so  that  one-half  or  one-third  of  our 
European  force  should  always  be  in  the  enjoyment  of  the 
superior  climate  of  the  hills,  would  require  that  the  entire 
force  should  be  augmented  in  the  same  proportion.  Till 
that  is  done,  one  or  two  favoured  regiments  may  have  this 
benefit,  but  the  rest  must  be  subjected  to  the  ordinary 
conditions  of  service  on  the  plains.  The  advantage  of  a 
residence  on  the  hills  is  as  great  for  the  cavalry  and  artillery 
as  for  the  infantry,  but  it  has  never  been  proposed  to  extend 
it  to  the  two  first  named  arms. 

It  remains  to  be  seen  what  will  be  the  effect  upon  the 
health  of  European  troops  when  they  are  suddenly  called 
upon  for  active  service  in  the  plains  after  having  been 
stationed  in  the  hills.  Of  this  there  can  be  no  doubt,  that 
the  efficiency  of  Anglo-Indian  troops  depends  in  a  great 
degree  upon  the  European  and  native  portions  of  the  force 
having  been  accustomed  to  act  together,  and  that  this  ad- 
vantage will  be  lost  by  the  isolation  of  Europeans  in  the 
hills,  where  they  are  not  even  able  to  take  part  in  the  ordi- 
nary brigade  exercises.  European  troops  transferred  to 
the  plains  from  the  hills  are  almost  as  ignorant  of  the 
ordinary  conditions  of  life  in  India,  and  of  the  proper 
modes  of  preserving  health,  as  troops  fresh  from  England. 
Nothing  but  a  residence  on  the  plains  can  give  them  this 
knowledge.  Independently,  therefore,  of  the  old  doctrine 
of  the  "  seasoning,"  which  in  my  opinion  is  substantially 
true,  the  sanitary  result  of  placing  European  regiments  in 
the  hills,  on  a  general  view  of  all  the  circumstances  of 
Indian  service,  is  very  problematical.  The  men  themselves 
do  not  like  the  secluded  life  they  lead  on  the  hills  ;  and  a 
tendency  to  misconduct  on  the  part  of  some  of  the  younger 
officers,  and  of  some  of  the  men,  has  developed  itself, 
which  has  rendered  precautions  necessary  not  usually 
adopted  in  the  plains.  The  temptations  to  which  our 
soldiers  were  subjected  in  the  suburbs  of  the  great  towns  in 
England  used  to  be  the  theme  of  popular  declamation,  but 
it  has  been  found  by  experience  that  the  seclusion  of 
Aldershott  is  still  more  objectionable.  At  Jackatalla  there 
is  not  even  a  second  regiment  to  furnish  a  change  of  society, 
or  an  independent  check  of  public  opinion.  Everything 
tends  to  produce  an  impression  that  they  are  "  out  of 
bounds."  The  spectacle  of  the  full  tide  of  human  exist- 
ence in  our  great  towns  is,  in  itself,  an  occupation  ;  but  at 
Jackatalla  the  men  have  not  even  the  resources  which  large 
cantonments  provide,  the  want  of  which  is  especially  com- 


plained of  by  the  married  men.  They  are  also  unable,  owing 
to  the  state  of  isolation  in  which  they  live,  to  exercise  such 
trades  or  handicrafts  as  they  may  be  acquainted  with,  and 
for  which  there  is  always  more  or  less  demand  in  a  canton- 
ment. The  disease  from  which  European  soldiers  in  India 
chiefly  suffer  is  not  fever  or  dysentery,  but  "  vacancy  of 
mind,"  which  induces  habits  of  intoxication,  and  every 
other  physical  and  moral  evil ;  and  this  disease  is  aggra- 
vated by  their  being  stationed  on  the  hills.  We  have  lately 
made  arrangements  for  encouraging  European  soldiers  to 
qualify  themselves  by  a  knowledge  of  the  native  languages 
for  the  various  employments  which  are  open  to  them  in  the 
commissariat,  ordnance,  police,  and  other  branches  of  the 
public  service;  but  all  interest  in  the  natives  and  their 
languages  is  at  a  discount  at  Jackatalla,  where  native 
society  is  seen  only  in  its  most  limited  and  meanest  aspect. 

The  true  use  of  Jackatalla  is  as  a  military  sanitarium,  to 
relieve  the  sick,  to  restore  the  convalescents,  and  to  give  a 
change  of  air  and  scene  to  all  who  have  begun  to  suffer 
from  the  climate  of  the  plains.  All  the  buildings  which 
have  been  erected,  and,  not  the  least,  the  ample  ranges 
of  married  quarters,  are  admirably  adapted  for  this  pur- 
pose. All  branches  of  the  European  military  service — 
infantry,  cavalry,  and  artillery — may  participate  in  the 
advantage.  Jackatalla,  or,  as  I  hope  it  will  in  future  be 
called,  Wellington,  would  thus  become  an  institution  of  the 
greatest  value  to  the  whole  Madras  army,  by  promoting  the 
health  and  efficiency  of  the  force  which  is  the  backbone  of 
that  army.  The  sole  condition  of  success,  so  far  as  I  can 
see,  is  that  well  considered  rules  should  be  laid  down  for 
the  sanitarium,  and  that  military  and  medical  officers  and  a 
chaplain  should  be  carefully  selected  for  the  charge  of  it. 
An  incidental,  but  very  important  advantage  is,  that  our 
European  soldiers  would  be  induced  to  settle  in  greater 
numbers  in  the  hill  regions.  Supposing  this  course  to 
be  adopted,  the  entire  cost  of  building  a  separate  con- 
valescent depot,  amounting  to  893,000  rupees,  will  be  saved, 
and  suitable  places  of  Protestant  and  Roman  Catholic 
worship  may  be  constructed  in  the  unfinished  sixth  range 
of  barracks,  whereby  a  further  saving  of  129,000  rupees 
will  be  effected.  The  citadel,  the  foundations  of  which 
have  not  yet  been  laid,  and  the  still  more  expensive  stores 
of  tents  and  other  military  equipments  which  it  is  intended 
to  contain,  would  also  be  unnecessary.  Indeed,  consider- 
ing that  this  entire  hill  region  is  an  English  garrison,  which 
is  annually  augmented  by  fresh  settlers,  these  fortifications 
might,  I  think,  be  dispensed,  even  if  the  other  buildings 
continued  to  be  used  as  barracks.  Whether  a  military 
prison  would  be  required  in  the  event  of  the  barracks  being 
turned  into  a  convalescent  depot,  is  a  question  for  the  com- 
mander-in-chief. This  would  be  another  saving  of  51,000 
rupees. 

I  inquired  into  the  cause  why  so  few  labourers  and 
artizans  from  the  European  regiment  had  been  employed 
upon  the  works,  and  T  found  that  the  soldiers  would  not 
come  forward  unless  they  were  entirely  excused  from 
military  duty  on  the  days  on  which  they  were  so  employed. 
This  appears  to  me  to  be  a  solid  objection.  Men  cannot 
apply  themselves  steadily,  so  as  to  give  a  good  day's  work, 
if  they  are  liable  to  be  interrupted  by  roll-calls  and  parades. 
It  is  so  desirable  to  provide  occupation  for  the  European 
troops,  and  to  husband  the  insufficient  stock  of  labour  on 
the  hills,  that  I  hope  the  matter  may  be  arranged  consis- 
tently with  the  requirements  of  military  discipline,  as  it  has 
been  in  other  armies.  The  same  reason  is  alleged  for  the 
neglected  state  of  the  soldiers'  gardens.  This  difficulty 
would  not  occur  in  the  case  of  convalescents ;  and  the 
general  occupation  of  attending  to  a  garden  in  a  temperate 
climate  would  promote  their  recovery.  The  maintenance  of 
the  trees,  walks,  and  fences  might  be  intrusted  to  two  or 
three  pensioners  (many  of  whom  have  been  gardeners  in 
their  youth) ;  and  the  convalescents  might  be  remunerated 
by  a  share  of  the  vegetables  and  fruit. 


J.  Bishop,  John  Bishop,  Esq.,  F.E 

Esq.,  F.R.S., 

F.R.C.S.  5363.  (Chairman.)  I  believe  you  have  given  much 
time  and  attention  to  the  subject  of  the  mechanism  of 
the  human  frame,  and  you  have  published  a  work 
upon  that  subject  ? — Yes. 

5364.  Have  you  considered,  in  reference  to  that 
general  subject,  the  best  way  in  which  burdens  can 
be  borne,  so  as  not  unnecessarily  to  fatigue  the 
bearer  ? — Yes.  the  question  was  submitted  to  me  to 
determine  how  a  weight  could  be  carried  with  the 
least  mechanical  labour,  particularly  relating  to  the 
knapsack  of  the  soldier  and  the  belt  ;  those  were 
the  questions  submitted  to  me  for  a  particular  pur- 
pose. 


.S.,  F.E.C.S.,  examined. 

5365.  By  whom  were  those  questions  submitted  to 
you,  and  at  what  time  ? — They  were  submitted  to  me 
by  a  person  who  at  that  time  had  obtained  a  patent 
for  a  knapsack  ;  I  was  at  that  time  examined  before 
the  Privy  Council  as  to  the  propriety  of  extending 
hi*  patent. 

5366.  (Sir  R.  Martin.)  Did  you  on  the  occasion 
referred  to  report  in  detail  upon  the  advantages  of  the 
knapsack  which  you  speak  of  ? — Yes  ;  I  was  requested 
by  the  inventor  of  the  knapsack  to  investigate  the 
anatomical  and  mechanical  difference  that  would 
result  from  using  his  invention  compared  with  the 
ordinary  regulation  knapsack,  and  at  that  time  I  pub- 
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lished,  at  least  he  published,  an  account  of  the  opinion 
that  I  delivered  to  him  on  that  occasion,  as  follows  : — 
"  When  a  man  stands  erect,  all  parts  of  his  body 
are  in  a  state  of  equilibrium,  and  the  centre  of  gravity 
lies  in  a  vertical  plane,  passing  through  the  shoulder, 
hip,  and  ankle  joints  (Fig.  1);  whilst  standing  in  this 
position,  the  amount  of  muscular  force  exerted  in  sup- 
porting him  is  the  least  possible.  It  also  follows,  from 
the  laws  of  mechanics  as  well  as  from  experience,  that 
when  any  heavy  body  is  supported,  and  carried  on  the 
back  of  a  man,  the  head  and  trunk  must  be  thrown  so 
far  forwards  as  that  the  centre  of  gravity  common  to 
the  man  and  the  load  may  lie  in  a  vertical  line,  passing 
through  the  feet  or  base  of  support.  Hence,  the 
greater  the  distance  of  the  centre  of'  gravity  of  a  given 
weight  is  behind  the  transverse  vertical  plane  in 
which  the  centre  of  gravity  of  the  body  lies,  the 
greater  must  be  the  inclination  forwards  of  the  trunk, 
and  the  greater  the  expenditure  of  muscular  force 
necessary  to  preserve  the  equilibrium,  and  conse- 
quently the  less  will  be  the  distance  to  which  the  man 
can  carry  the  load  ;  and  vice  versa,  the  nearer  any 
load  is  placed  to  the  above-mentioned  plane,  the  less 
will  be  the  muscular  force  required  to  maintain  the 
equilibrium,  and  the  greater  will  be  the  power  of  the 
man  to  sustain  the  load.  On  this  account,  country 
milkmaids  carry  the  pail,  filled  with  milk,  on  the 
head,  porters  carry  heavy  loads  on  the  shoulders, 
&c,  in  each  case  the  burden  being  immediately  over 
the  centre  of  gravity.  The  ordinary  method  of  sling- 
ing the  knapsack  to  the  back  of  the  soldier  is  by 
means  of  two  straps  ;  these  passing  from  the  upper 
part  of  the  knapsack  above  the  shoulder  joints,  back 
under  the  arms,  are  attached  to  the  under  part  of  the 
knapsack.  It  is  thus  kept  in  a  state  of  equilibrium  by 
the  reaction  of  the  shoulders  and  back,  but  at  a  great 
mechanical  disadvantage.  In  order  to  relieve  the 
front  of  the  shoulders  from  a  portion  of  the  pressure, 
a  strap  crossing  the  chest  is  connected  with  the 
shoulder  straps.  Thus  scarcely  any  of  the  load 
presses  upon  the  top  of  the  shoulder,  where  the  whole 
ought,  if  possible,  to  rest.  This  mode  of  attachment 
clearly  tends  to  restrict  the  full  motions  of  the  shoulder 
and  arms,  which  restriction  must  be  detrimental  in 
military  exercises.  It  likewise  tends  to  compel  the 
soldier  to  lean  forward,  and  to  contract  the  chest.  It 
impedes  respiration,  gives  a  stooping  gait  in  walking, 
and  makes  the  man  round  shouldered ;  moreover,  it 
compels  him  to  expend  more  muscular  force,  in  pro- 
portion to  the  weight,  than  is  requisite,  and  unneces- 
sarily exhausts  him  in  long  marches. 

Fig.  2.  Fig.  1.  Fig.  3. 


"  In  Berington's  knapsack  the  upper  leathern  strap, 
A,  E,  B,  (Fig.  3)  which  comes  down  in  front  of  the 
chest,  acts  somewhat  in  the  manner  of  a  rigid  rod  ; 
for,  being  kept  in  its  place  by  the  other  strap  C,  B, 
the  whole  weight  is  suspended  on  the  top  of  the 
shoulder  by  means  of  a  web,  F,  fastened  to  the  strap 
and  to  the  knapsack  at  the  two  points  D  and  E,  both 
of  which  are  below  the  top  of  the  shoulder.  By  this 
means  the  whole  catalogue  of  the  evils  resulting  from 
the  defective  attachment  of  the  common  knapsack  to 
the  back  of  the  wearer  is  avoided  ;  and  this  may  be 
satisfactorily  proved  by  hanging  a  very  heavy  weight 


to  each  knapsack  ; — in  the  one  case,  the  strain  upon  FjR*S 
the  lower  part  of  the  back  is  enormous,  and  the  man  FJt.C.S. 

can  hardly  help  falling  backwards  ; — in  the  other,  no  .  

further  inconvenience  is  felt  beyond  the  additional  29  June  lb6l 

pressure  upon  the  shoulders.  —  

"  In  order  to  illustrate  these  views,  let  Fig.  2  repre- 
sent the  common  knapsack,  suspended  at  the  back  by 
the  strap  A,  B,  C,  D,  touching  the  shoulder  at  B  and 
C.  The  forces  which  keep  the  knapsack  in  its  place 
are  a  force  in  the  direction  A  B,  another  in  the 
direction  C  D,  and  the  reaction  of  the  back.  Let  A, 
B,  D,  C,  produced,  meet  in  E,  and  E  F  be  perpen- 
dicular to  the  verticular  line  A  D.  Now,  the  force 
in  the  direction  of  B  is  equivalent  to  a  force  in  the 
direction  A  F,  and  another  in  the  direction  F  E,  of 
which  the  latter  presses  against,  and  is  counteracted 
by  the  back,  and  the  former  tends  to  pull  the  knap- 
sack downwards  :  therefore  both  of  them  are  detri- 
mental. Similarly,  the  force  in  the  direction  D  C,  is 
equivalent  to  a  force  in  the  direction  D  F,  and  another 
in  the  direction  of  F  E,  of  which  the  latter  presses 
against  the  back,  and  is  therefore  detrimental  ;  but 
the  former  both  supports  the  weight  of  the  knapsack 
and  counteracts  the  downward  force  of  the  strap  A  B, 
in  the  direction  A  F.  It  is  thus  evident  that  there  is 
a  large  amount  of  injurious  pressure  against  the  back  ; 
and  since  the  strap  D  C,  sustains  the  whole  of  the 
downward  pressure,  the  bearing  upon  the  shoulder 
must  be  greatest  at  some  point  between  B  and  C,  but 
much  nearer  to  C  than  to  B,  as  is  found  to  be  the 
case. 

"  Fig.  3  is  the  new  knapsack,  which  is  slung  from 
the  shoulder  by  a  piece  of  web  D  E,  attached  to  the 
knapsack,  and  a  rigid  strap  A  E  B,  at  points  D  E, 
both  of  which  are  below  the  top  of  the  shoulder  ;  a 
strap  C  B  also  connects  the  bottom  of  the  knapsack 
C  with  a  rigid  strap  at  the  point  B,  below  E  :  the 
web  is  so  placed  that  the  two  points,  where  it  becomes 
a  tangent  to  each  side  of  the  shoulder,  are  very  nearly 
in  the  same  horizontal  line,  and  consequently  nearly 
the  whole  load  rests  on  the  top  of  the  shoulder,  as  it 
ought  to  do,  in  order  to  lie  within  the  transverse 
vertical  plane  of  the  man,  and  therefore  to  bear  upon 
his  centre  of  gravity.  The  only  pressure  against  the 
back  arises  from  the  tendency  of  the  knapsack  to 
rotate  around  its  point  of  suspension  F,  and  is  incon- 
siderable, for  the  strap  B  C  has  very  little  tension. 

"  These  demonstrations  so  clearly  prove  the  supe- 
riority of  the  new  over  the  ordinary  knapsack  as  fully 
to  justify  the  opinion  already  pronounced  upon  their 
respective  qualities  ;  and  considering  how  much  the 
health,  comfort,  and  efficiency  of  the  large  body  of  men 
who  compose  the  infantry  of  the  British  army  are 
concerned,  I  have  no  hesitation  in  saying  that  at 
least  the  principles,  if  not  all  the  details,  of  your 
invention  should  injustice  to  the  men  be  adopted. 

"The  belt  which  you  propose  for  adoption  has 
several  advantages  over  the  one  now  in  use.  It  is  so 
shaped  as  to  form  a  portion  of  a  conical  surface,  cut 
off  by  circles  parallel  to  the  base  of  the  cone,  and  fits 
nicely  upon  the  brim  of  the  pelvis,  so  that  the  pressure 
of  whatever  is  attached  to  the  belt  is  immediately 
over  the  hip  joints,  where  it  ought  to  be,  since  the 
framework  of  the  pelvis  is  one  of  the  strongest 
structures  of  the  human  mechanism.  By  the  removal 
of  the  weight  of  the  pouch  and  bayonet  from  the 
upper  part  of  the  body,  a  greater  freedom  of  motion  is 
obtained.  The  power  of  rotating  the  pouch  to  the 
side  of  the  body  must  greatly  relieve  the  soldier  in 
long  marches,  and  when  he  is  not  immediately  engaged 
in  military  evolutions.  The  straps,  which  go  over 
the  shoulder,  are  also  rendered  unnecessary,  and  the 
pouch  and  bayonet  kept  ready  in  their  places." 

5367.  The  inventor  was  Mr.  Berington  ? — Yes. 

5368.  Do  you  consider  his  invention  one  of  great 
superiority  to  any  other  knapsack  you  have  seen  ? — . 
I  consider  his  knapsack  to  be  one  which  has  this 
advantage  :  independently  of  its  immediate  construc- 
tion, the  principle  upon  which  it  is  slung  to  the  body 
is  that  by  which  a  man  can  carry  the  weight  with  the 
least  mechanical  labour,  that  is,  it  is  hung  upon  what 

P  p  4 
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J.  Bishop,     we  call  the  transverse  plane  of  the  body ;  if  you  let 
Esq.,  F.B.S.,   faj[  a  plumb-line  from  the  head  to  the  foot,  it  inter- 
I'.R.C.S.     seC(;S  all  the  joints  of  the  body  from  the  head  to  the 
39  June  18G1.   ankle-joint,  and  if  you  cut  a  plane  through  at  right 

 angles  to  that,  and  cut  the  body  upon  a  third  plane  at 

the  intersection  of  those  three  planes,  you  cut  the 
body  at  the  point  where  it  rests  upon  the  pelvis,  that 
being  the  centre  of  gravity  of  the  body  ;  consequently, 
if  any  weight,  such  as  a  knapsack,  is  put  on  that  body 
behind  this  centre  of  gravity,  it  necessarily  disturbs 
the  equilibrium  of  the  body,  and  the  trunk  must  in- 
cline forwards  to  compensate  for  the  weight  of  this 
body,  whatever  it  may  be,  which  is  placed  behind 
that  equilibrium,  and  the  body  cannot  be  maintained 
in  an  erect  position  ;  when  a  weight  is  hung  behind 
it,  it  must  go  forward  with  the  same  weight  that 
happens  to  be  lodged  behind  it.  Supposing,  accord- 
ing to  the  regulation,  that  17  lbs.  are  placed  in  the 
knapsack,  and  which  I  find  is  the  weight  placed  in 
the  knapsack,  so  much  of  the  body  must  be  inclined 
forwards  to  compensate  for  that  weight  which  is  im- 
pressed upon  it,  if  lodged  behind  this  transverse 
plane.  The  advantage  of  Mr.  Berington's  knapsack 
is  this,  that  being  hung,  and  its  weight  resting  on  the 
shoulder  directly,  and  therefore  having  its  axis  rest- 
ing upon  the  transverse  plane  of  the  body,  and  not 
behind  it,  like  the  ordinary  knapsack,  there  is  no 
necessity  for  the  body  being  thrown  forward  to  com- 
pensate for  any  weight  behind.  That  is  one  of  the 
great  advantages  that  Berington's  knapsack  has, 
independently  of  lessening  the  mechanical  labour 
which  the  other  knapsack  entails.  A  greater  weight 
can  be  borne  in  that  position ;  a  much  greater  weight 
absolutely  can  be  borne  if  the  body  is  in  an  erect 
position. 

5369.  It  has  also  the  great  advantage  that  it  leaves 
the  arms  free  for  movement  ? — That  is  another  point. 

5370.  The  arms  are  left  quite  free  and  unre- 
strained ?  —  Exactly  so.  Of  course  this  was  con- 
sidered irrespectively  of  its  military  application  ;  but 
taking  that  into  account,  it  can  easily  be  imagined 
that  if  you  strap  up  the  arms  and  hang  a  weight 
behind,  the  arms  cannot  be  so  free  as  if  they  are 
left  unimpeded,  which  is  the  case  with  the  knapsack 
I  am  referring  to. 

5371.  {Chairman.)  The  principle  of  this  improved 
knapsack,  if  I  understand  it  rightly,  is  to  throw  the 
weight  as  much  as  possible  on  to  the  centre  of  gra- 
vity ? — Yes,  directly  on  to  the  shoulders  over  the 
centre  of  gravity,  so  that  no  muscular  .exertion  is 
required. 

5372.  (Dr.  Gibson.)  But  part  of  the  weight  is 
thrown  upon  the  chest,  is  it  not  ? — No  ;  there  is  no 
muscular  labour,  except  keeping  the  body  erect. 

5373.  But  there  are  two  pieces  of  iron  which 
extend  down  the  centre  of  the  chest  ?— Yes. 

5374.  The  supports  of  the  knapsack,  which  practi- 
cally cause  considerable  pressure  on  the  front  of  the 
chest  ? — No,  they  ought  not  to  do  so. 

5375.  The  soldier's  duties  require  exertion  from 
him,  such  as  running,  and  in  that  act  of  exertion  the 
movements  of  the  chest  are  considerably  accelerated  ? 
—Yes. 

5376.  And  the  practical  effect  of  the  pressure  on 
the  chest,  according  to  the  report  of  the  soldiers 
themselves,  is  that  it  prevents  the  tilting  up  of  the 
ring  and  the  expansion  of  the  chest,  and  causes  great 
distress  in  breathing  ? — We  have  worn  it  and  tried  it 
upon  ourselves,  and  we  have  not  found  that  it  has 
any  such  effect.  When  you  speak  of  pressure  on  the 
chest,  the  specimens  of  Berington's  invention  which 
I  have  seen  are  quite  free  from  that,  and  I  cannot 
conceive  how  it  could  press  upon  the  chest  when  the 
whole  pressure  of  it,  the  axis  of  its  weight,  was  upon 
the  shoulder  and  the  transverse  plane  of  the  body. 

5377.  (Sir  R.  Martin.)  You  are  acquainted  with 
the  results  of  the  practical  trials  of  Berington's  knap- 
sack as  compared  with  the  others  in  use  ? — Yes  ;  and 
I  understand  that  those  who  have  tried  it  were  very 
much  pleased  with  it  indeed.    I  have  never  heard 


disapprobation  of  it  after  the  trials  which  have  been 
made. 

5378.  (Sir  P.  Cautley.)  Has  it  been  tried  by  a 
company  of  men  or  a  regiment,  or  by  individuals  ? — 
By  both. 

5379.  (Sir  R.  Martin.)  One  of  its  points  of  excel- 
lence was  found  to  be  the  comparative  freedom  of  the 
movements  of  the  chest  under  Berington's  knapsack  ? 
— The  chest  and  arms.  The  official  reports  I  have 
not  seen,  and  I  cannot  answer  as  to  experiments  of 
which  I  have  no  knowledge.  The  only  thing  that 
I  can  do  is  to  explain  from  my  own  experiments, 
and  from  my  own  analysis,  what  I  have  undertaken 
to  do,  and  that  is,  that  I  have  shown  from  the  laws  of 
mechanics,  and  from  its  construction,  that  it  is  better 
adapted  to  the  purpose  for  which  it  is  intended  than 
the  knapsack  now  in  use  ;  that  it  does  not  restrict 
the  movements  of  the  chest  nor  confine  the  arms,  and 
that  it  can  be  carried  with  less  fatigue  than  the  other; 
that  is  a  mechanical  point.  What  the  men  have 
found,  or  what  trials  have  been  made,  or  what  re- 
ports, I  have  nothing  to  do  with  ;  but  I  am  quite  sure 
of  this,  that  the  analysis  I  have  made  cannot  be  con- 
tradicted by  any  one,  because  it  is  based  on  those 
anatomical  and  geometrical  considerations  which  I 
defy  anybody  to  dispute.  As  to  its  effect  upon  the 
chest,  I  really  do  not  understand  it,  because  there 
seems  to  be  nothing  to  confine  the  chest  in  its 
mechanism. 

5380.  You  have  also  had  occasion  to  examine  the 
waist  belt  and  pouch  of  Berington  ? — Yes  ;  and  I 
believe  it  has  this  advantage,  that  being  placed  round 
the  body  just  over  the  pelvis,  where,  from  its  con- 
struction, and  having  also  the  advantage  of  disen- 
gaging the  body  from  the  strap  by  which  the  pouch 
hangs,  the  body  is  best  able  to  support  it.  I  look 
upon  it  that  it  has  a  great  advantage  over  the  other, 
as  the  soldier  can  carry  the  same  load  with  less 
fatigue  ;  and  not  only  with  less  fatigue,  but  he  can 
shift  the  load  ;  the  pouch  can  be  shifted  ;  and  we  all 
know  that  if  we  carry  a  gun  on  our  arm,  we  are  very 
glad  to  put  it  on  our  shoulder  sometimes,  to  shift  the 
pressure  of  it,  or  if  we  carry  a  carpet  bag  to  a  rail- 
way station,  we  are  glad  to  shift  it  from  one  to  the 
other  hand,  and  sometimes  to  shift  the  load  from  one 
place  to  another  ;  and  it  is  very  natural  if  a  soldier 
finds,  when  he  is  not  actually  engaged,  that  the 
weight  presses  upon  him  at  a  particular  part,  if  he 
has  the  means  of  shifting  it,  that  he  should  do  so,  and 
it  is  a  great  advantage  and  a  great  comfort  to  him  ; 
and  not  only  has  it  that  advantage,  but  I  look  upon  it 
that  the  great  consideration  is,  that  it  disencumbers 
the  trunk,  and  leaves  it  free  for  action,  and  not  only 
that,  but  it  is  placed  on  that  part  of  the  body  where 
he  can  support  it  with  the  least  mechanical  labour. 
Every  medical  man  knows  that  a  much  greater  weight 
can  be  supported  at  that  part  than  by  any  other  part 
of  the  body,  and  the  more  you  load  the  upper  part  of 
the  trunk,  the  weaker  is  the  man  for  effective  labour. 
When  I  reported  the  results  of  my  investigation  to 
the  Privy  Council,  the  remark  was,  that  they  won- 
dered the  invention  had  not  engaged  the  attention  of 
the  Government  before.  I  explained  to  them  the 
mechanism,  and  the  principle  upon  which  it  was 
based. 

5381.  (Dr.  Gibson.)  Do  you  think  that  the  effects 
produced  upon  the  chest  of  the  men  who  tried  it 
arose  from  any  effect  in  the  construction  of  the  knap- 
sack itself,  or  from  the  manner  in  which  it  was  put 
upon  them  ? — Principally  the  last.  There  is  no 
doubt  in  question  about  the  mechanism  itself,  nor  of 
the  principles  on  which  it  is  based.  I  think  that 
every  one  who  is  acquainted  with  mechanics  will 
admit  this  conclusion.  Whether  the  knapsack  fitted 
the  man  who  made  the  report,  or  whether  it  was  so 
adjusted  to  him  that  he  could  wear  it  with  the  greatest 
advantage,  is  a  point  I  cannot  know. 

5382.  (Sir  P.  Cautley.)  The  adjustment  must  ne- 
cessarily be  a  matter  of  importance  ? — Yes ;  we  leave 
the  body  as  free  as  possible.    I  look  upon,  it,  without 
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being  a  military  man,  that  the  soldier  would  like  to 
have  his  arms  and  body  as  free  as  possible. 

5383.  {Dr.  Far r.)  Men  who  have  been  accustomed 
to  the  old  knapsack  might,  perhaps,  not  see  the  ad- 
vantages of  the  new  one  immediately  ? —  Of  course 
they  would  be  able  to  ascertain  whether  they  could 
carry  the  one  or  the  other  with  the  least  labour  ;  that 
they  could  easily  test  for  themselves  ;  but  whatever 
their  opinions  might  be,  they  cannot  dispute  the 
mechanical  laws  upon  which  this  is  founded. 

5384.  What  do  you  consider  to  be  the  mechanical 
advantage  of  the  new  knapsack  over  that  in  actual 
use,  can  it  be  expressed  numerically  ? — Yes  ;  I  look 
upon  it  that  a  force  of  17  lbs.,  taking  its  distance 
from  the  transverse  plane  of  the  body,  is  the  exact 
quantity  that  a  man  would  have  to  compensate  by 
certain  portions  of  his  body  being  thrown  forward, 
and  it  has  been  remarked  by  those  who  have  wit- 
nessed soldiers  near  the  termination  of  a  march, 
carrying  the  old  knapsack,  how  remarkably  they 
stooped. 

5385.  (Sir P.  Cantley.)  That  might  perhaps  be  not 
from  the  knapsack,  but  from  tightly  fitting  shoes  or  a 
badly  fitting  hat  ? — It  might  be  so. 

The  Avitne 


5386.  (Dr.  Far):)  With  Bering-ton's  knapsack  do     /.  Bishop, 
you  conceive  that  17  lbs.  could  be  carried  with  much   Esq.,  F.Il.S* 
greater  ease  than  17  lbs.  in  the  present  knapsack  ? —  ' 
Yes,  I  have  carried  much  greater  weights  myself  and   2<j  June  1861. 

also  friends  of  mine,  who  have  put  it  to  experimental  

proof  independently  of  theory,  and  that  left  no  doubt 

upon  our  minds  as  to  the  great  advantage  of  Bering- 
ton's  knapsack. 

5387.  Do  you  think  that  20  lbs.  could  be  as  easily 
carried  in  Berington's  knapsack  as  17  lbs.  in  the  old 
knapsack  ?■ — -I  have  made  no  calculation  on  the  sub- 
ject, but  I  think  it  might  perhaps  produce  less 
fatigue  at  the  end  of  the  march. 

5388.  (Dr.  Gibson.)  Do  you  think  that  in  the  trials 
that  were  made  of  it,  it  made  any  difference  if  the 
elastic  steel  strap  was  not  fitted  to  the  chest  of  the 
individual  man  who  Avore  it? — I  think  it  is  very 
possible  that  it  was  from  the  way  in  which  it  was 
put  on  that  it  produced  the  effect  you  have  men- 
tioned. 

5389.  An  instructor  would  be  necessary  to  explain 
to  the  men  how  it  should  be  properly  adjusted?  — 
Yes. 

i  withdrew. 
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5390.  (Chairman.)  Will  you  be  good  enough  to 
state  how  long  you  have  resided  in  India  ?■ — I  was 
upwards  of  25  years  in  the  service,  furlough  in 
England  inclusive. 

5391.  You  Avere  lately,  I  believe,  in  charge  of  the 
botanical  gardens  at  Calcutta  ? — Yes,  I  Avas  superin- 
tendent ;  and  in  the  previous  part  of  my  service  I 
Avas  superintendent  of  the  botanical  gardens  at  Saha- 
runpore,  in  the  north-west  provinces.  ' 

5392.  You  have  paid  some  attention,  I  think,  to 
the  geology  as  Avell  as  to  the  botany  of  India  ? — 
I  haA'e. 

5393.  Have  you  ever  considered  the  question  of 
how  far  the  geological  formation  of  the  country 
affects  the  health  of  the  persons  living  in  it  ? — It 
strikes  me  that  it  is  not  so  much  a  question  of  geology 
as  one  of  the  physical  configuration  of  the  country  ; 
and  that  the  mere  nature  of  the  rocks,  or  the  abstract 
geological  conditions,  have  but  little  to  do  Avith  it. 
I  am  not  aware  that  any  attention  has  been  paid  to 
the  rock  formations  in  reference  to  the  sanitary  con- 
dition of  the  country. 

5394.  When  you  say  that  the  configuration  of  the 
country  is  important  in  a  sanitary  point  of  vieAV, 
you  include  in  that,  I  presume,  the  nature  of  the 
soil  ? — The  nature  of  the  soil,  and  the  slope  of  the 
great  lines  of  drainage.  Suppose  that  in  a  tropical 
country,  there  is  a  great  river  valley  with  different 
measures  of  inclination  along  different  portions  of 
its  course,  you  Avill  have  different  sanitary  condi- 
tions at  different  points  ;  near  the  delta,  where  the 
Avater  Aoavs  slowly,  and  where  there  are  large  alluvial 
deposits,  you  Avill  have  a  very  different  sanitary  con- 
dition from  what  you  will  find  near  the  head  of  the 
valley,  Avhere  the  inclination  is  considerable  and  the 
drainage  good. 

5395.  Taking  first  the  question  of  drainage,  I  sup- 
pose that,  as  a  rule,  the  drainage  is  worst  near  the 
mouths  of  great  rivers  ? — Yes,  as  a  general  rule. 
In  the  delta  of  a  great  river  like  the  Ganges,  or  Brah- 
mapootra, it  is  with  difficulty  that  you  can  have  good 


drainage,  from  this  simple  circumstance,  that  the  mean 
level  of  the  country  and  of  the  delta  is  hardly  elevated 
above  the  level  of  the  highest  tides.  I  have  knoAvn 
the  superintendent's  house  in  the  botanical  gardens  at 
Calcutta  completely  surrounded  by  Avater.  The  Avay 
in  Avhich  that  is  remedied,  for  the  sites  of  houses  in 
the  delta  of  the  Ganges,  is  by  digging  tanks  and 
throwing  the  earth  taken  out  upon  the  surface  ;  for 
instance,  about  Calcutta  the  general  depth  of  the 
tanks  is  about  17  feet,  and  if  you  dig  a  tank  of  the 
extent  of  an  acre,  you  can  raise  the  same  area  either 
17  feet  high  aboA*e  the  level  of  the  flooding,  or  you 
can  elevate  17  acres  a  foot  high.  That  is  the  way  in 
Avhich  a  considerable  portion  of  the  surface  of  Calcutta 
has  been  raised  above  the  level  of  inundation. 

5396.  (Sir  R.  Martin.)  Except  the  river  banks, 
which  arc  raised  by  gradually  silting  up  ? — Yes  ; 
that  is  the  case  in  all  river  valleys.  You  have  inva- 
riably on  the  margin  a  little  higher  elevation  than 
you  haA'e  inland. 

5397.  (Chairman.)  The  tendency  is  towards  the 
mouths  of  great  rivers,  as  in  Holland  and  in  Louisiana, 
for  the  Avater  to  be  slightly  elevated  above  the  level  of 
the  land  ? — Yes,  and  good  drainage  for  houses  becomes 
difficult.  -The  only  Avay  then  is  by  raising  the  land 
in  order  to  get  an  inclination  upon  Avhich  drainage 
can  be  established.  That  is,  in  a  great  measure,  the 
condition  of  the  inhabited  parts  of  the  delta  of  the 
Ganges  near  Calcutta.  Among  the  natives.  Avhenever 
a  man  acquires  a  little  money,  the  first  thing  that  he 
does  is  to  dig  a  tank  in  front  of  his  house,  in  order  to 
raise  the  ground  and  make  himself  comfortable. 

5398.  (Sir  R.  Martin.)  In  the  area  of  Calcutta 
there  exists  a  sufficient  fall  eastward  into  the  salt 
water  lake  for  drainage,  does  there  not  ? — I  am  not 
sufficiently  acquainted  Avith  the  precise  hypsometrical 
details  of  the  case  at  the  present  moment  to  give  an 
opinion.  I  am  addressing  myself  more  to  the  general 
question  than  to  special  topographical  conditions  ;  but 
it  does  not  in  the  least  interfere  Avith  the  general  laAV. 
For  the  "  Salt  Water  Lake "  is  merely  an  inland 


Dr. 
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Dr.         portion  of  the  network  of  lagoons  and  creeks  that 
II.  Falconer.    form  the  water  system  of  the  Sunderbunds  of  the 
6  JuT-~ 786 1     delta.    It  is  subject  to  the  ebb  and  flow  of  the  tide, 
u  •  and  forms  no  exception  to  the  general  rule.    It  can 

be  shown  that  the  soil  around  Calcutta  is  only  a  com- 
paratively modern  acquisition  from  the  delta,  and 
that  there  is  no  natural  cause  by  which  it  could 
have  been  raised  much  on  one  side  more  than  on 
another,  except  the  circumstance  to  which  you  refer, 
that  is  to  say,  the  elevation  which  takes  place  near 
the  margin  of  the  river  from  the  outpouring  of  the  silt 
more  than  in  the  interior.  This  will  account  for  a 
slight  amount  of  inclination  towards  the  Salt  Water 
Lake. 

5399.  (Chairman.)  I  presume  that  the  same  causes 
which  affect  drainage  also  affect  the  water  supply  ? — 
They  do  ;  but  I  am  not  of  the  opinion  that  water 
should  necessarily  be  bad  by  reason  of  its  being  stag- 
nant ;  for  when  you  get  a  proper  balance  of  vegetable 
and  animal  life,  in  still  water,  there  is  no  other  natural 
condition  required  to  keep  that  water  sound  and  fit 
for  consumption.  So  much  is  this  the  case  in  Bengal, 
that  the  natives  prefer  the  water  of  ponds  or  tanks 
the  surface  of  which  is  covered  by  a  crust  of  lemnce 
(species  of  duckweed).  There  are  strong  prejudices 
on  these  points  in  England,  but  the  opinion  among 
the  natives  in  India  is  very  different  ;  practically, 
it  is  chiefly  water  of  this  kind  that  is  used  by  the 
inhabitants  of  the  delta  of  the  Ganges  :  that  water 
filtered  will  be  found  to  be  of  a  pure  quality  in  every 
important  respect,  clear,  and  with  a  fair  proportion  of 
oxygen,  in  fact  with  the  principal  conditions  which 
go  to  constitute  good  and  wholesome  water. 

5400.  (Sir  B.  Martin.)  On  the  contrary,  the  pre- 
sence of  the  animal  and  vegetable  matter  go  to  purify 
the  water  ? — Yes,  and  to  prevent  that  kind  of  un- 
soundness which  would  arise  from  the  simple  fact  of 
stagnation. 

5401.  (Chairman.)  Then  do  you  think  that  the 
water  consumed  in  the  neighbourhood  of  Calcutta  is 
generally  good  ? — I  do.  There  are,  of  course,  differ- 
ences in  that  respect  ;  but  I  consider  that  it  is 
generally  good,  and  that  it  is  difficult  to  believe  that 
the  mere  water,  as  an  article  of  consumption  for  drink, 
is  the  cause  of  an  unhealthy  condition,  judging  from 
observed  facts  and  from  the  experience  of  ages. 

5402.  (Sir  R.  Martin.)  Where  the  tanks  are  filled 
with  rain  water,  the  water  is  sure  to  be  of  good  quality, 
is  it  not  ? — I  do  not  know  that  ;  it  will  depend  upon 
the  washing  in  of  the  surface,  and  upon  the  nature 
of  that  surface.  If  decayed  vegetable  matter,  or 
animal  excreta,  were  thrown  out  on  the  surface,  and 
the  rain  drainage  took  that  direction,  the  water  of 
the  tank  would  be  tainted  and  unwholesome.  The 
tanks  which  the  Europeans  generally  have  access  to 
are  very  seldom  of  that  kind  ;  but  my  remarks  have 
more  reference  to  the  habits  of  the  natives  in  the 
villages  of  Bengal,  who  commonly  drink  water,  not 
out  of  what  we  call  a  tank,  but  out  of  ponds  covered 
with  a  crust  of  vegetation. 

5403.  (Sir  P.  Cautley.)  Your  evidence  conveys 
the  notion  that  these  tanks  must  be  perfectly  free 
from  the  drainage  of  the  country  near  them  ? — Quite 
so  ;  they  are  free  from  anything  in  the  shape  of 
obvious  decayed  vegetable  or  decomposed  animal 
matter  running  into  them.  If  any  condition  of  that 
kind  were  to  take  place,  the  equilibrium  would  be 
immediately  upset. 

5404.  Therefore,  where  you  have  running  water 
in  the  upper  regions  of  the  valley,  you  are  more 
likely  to  have  good  water,  and  with  less  care  ? — 
Clearly  so,  for  you  have  then  got  a  general  good 
condition,  from  the  fact  of  its  being  running  water  ; 
the  act  of  running  brings  it  so  much  in  contact  with 
the  atmosphere,  that  you  have  there  good  water  pro- 
vided without  any  other  natural  provision. 

5405.  (Dr.  Gibson.)  Do  the  troops  generally  ob- 
tain their  supply  of  water  from  tanks  ? — They  do 
generally  ;  but  the  conditions  vary  very  considerably, 
according  to  position.  In  the  north-western  pro- 
vinces good  well  water  is  procurable  in  abundance 


at  many  stations,  in  addition  to  the  supply  from 
tanks.  Looking  at  the  large  map  on  the  wall,  the 
great  valley  of  the  Ganges,  with  its  vast  popula- 
tion, differs  materially  in  this  respect  at  different 
points.  You  might  divide  it  into  sections,  and  each 
would  constitute  a  belt,  with  conditions  more  or  less 
distinct.  Where  the  rivers  near  the  head  of  the  allu- 
vial portion  of  the  valley  begin  to  turn  eastward, 
after  escaping  from  the  Himalaya,  the  elevation  is 
1,000  or  1,100  feet  above  the  level  of  the  sea,  the 
soil  is  arenaceous,  the  inclination  considerable,  and 
the  current  strong  until  you  get  to  Allahabad,  thence 
it  gradually  diminishes  till  you  approach  the  delta 
and  the  belt  of  inundation,  where  the  inclination  is 
almost  nil,  and  the  soil  a  fine  alluvial  silt. 

5406.  (Dr.  Farr.)  You  say  that  you  might  divide 
the  valley  into  five  or  six  sections  'i — I  am  not  pre- 
pared, on  the  spur  of  the  moment,  to  define  the 
precise  number  of  sections  into  which  the  great  valley 
of  the  Ganges  might  be  divided,  along  a  stretch  of 
1,000  miles,  in  reference  to  the  subject  of  the  ques- 
tion ;  but  you  might  mark  off  four  or  five,  say  four 
belts.  The  first  or  lowest  would  include  the  imme- 
diate delta  of  the  Ganges,  or  about  240  miles  from 
the  apex  of  the  triangle  to  its  base. 

5407.  Up  to  what  point  would  you  carry  the  next 
division  ? — I  am  not  prepared  to  give  an  answer  off- 
hand ;  but  upwards  from  Allahabad,  where  the  two 
rivers  join,  the  physical  conditions,  as  regards  climate, 
soil,  and  drainage,  differ  very  materially  from  those 
of  the  delta  and  lower  provinces.  The  difference 
is  as  great  in  many  respects  as  if  they  belonged 
to  two  distinct  geographical  regions ;  the  physical 
characters  of  the  inhabitants  differ,  and  the  food  they 
eat  differs.  In  the  one  case  there  is  a  puny  or  com- 
paratively feeble  race  who  subsist  chiefly  on  rice  ; 
while  in  the  north-western  provinces  the  population 
consumes  but  conrparatively  little  rice,  and  they  are 
a  more  muscular  and  powerful  race.  The  contrast 
increases  as  you  proceed  northwards  through  the 
Punjab  towards  the  Indus. 

5408.  All  these  circumstances,  you  think,  are  likely 
to  affect  the  health  of  troops  ? — Clearly  ;  and  there  are 
some  remarkable  facts  which  might  be  cited  in  illus- 
tration; for  instance,  during  the  early  operations  in 
Clive's  time — Major  Kilpatrick  came  round  to  Cal- 
cutta from  Madras  in  1756  with  a  reinforcement  of 
230  Europeans  ;  the  following  year,  after  a  lapse  of  13 
months,  Major  Kilpatrick  died,  and  it  was  found 
that  there  were  then  only  five  men  left  alive  out  of 
the  whole  force  which  came  round  with  him,  their 
service  having  been  on  the  delta  and  adjoining 
provinces,  (vide  Broome's  History  of  the  Bengal 
Army,  vol.  i.  p.  185). 

5409.  It  was  as  fatal  as  the  west  coast  of  Africa 
now  is  ? — Yes  ;  the  deaths  were  nearly  98  per  cent, 
in  13  months,  and  I  am  not  aware  that  any  mortality 
on  that  scale  has  ever  been  observed  in  the  north- 
western provinces  ;  but  it  must  be  at  the  same  time 
remembered  that  the  intemperate  habits  of  the 
soldiers,  exposure,  bad  housing,  sleeping  close  to  the 
ground  on  mud  floors,  and  deficient  medical  comforts, 
&c,  greatly  assisted  the  effects  of  climate  and  service- 
casualties  in  effecting  such  a  mortality. 

5410.  Does  your  observation  lead  you  generally  to 
say  that  the  unhealthiest  parts  of  any  country  are  the 
delta  of  large  rivers  ? — Yes,  in  a  level  country  ;  but 
in  tropical  and  sub-tropical  regions,  contracted  deep 
transverse  valleys,  covered  with  forest  within  the 
mountain  ranges,  and  shallow  longitudinal  valleys 
outside  them,  are  also  most  unhealthy. 

5411.  The  organic  matter  is  first  washed  down  by 
the  rivers,  and  upon  the  delta  undergoes  decay  ? — 
Yes,  it  is  there  spread  out  on  the  surface  by  inun- 
dation, it  undergoes  decomposition,  and  that  decom- 
position is  always  concurrent  with  a  malarious  con- 
dition of  the  country. 

5412.  Are  you  aware  whether  any  estimate  has 
been  formed  of  the  amount  of  matter  that  is  washed 
down  the  valley  of  the  Ganges  ? — An  estimate, 
founded  on  carefully  observed  data,  has  been  made  by 
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the  Reverend  Robert  Everest,  which  appeared  in  the 
Journal  of  the  Asiatic  Society  of  Bengal  (vol.  i., 
June  1832,  p.  238).  During  a  year  he  made  a 
continued  calculation  of  the  quantity  of  sediment 
brought  down  by  the  Ganges  opposite  Ghazeepore  in 
the  different  seasons  of  the  year, — rains  four  months, 
winter  five  months,  and  summer  three  months.  He 
ascertained  that  from  June  to  September  the  average 
discharge  of  water  was  about  500,000  cubic  feet  per 
second,  and  for  the  remaining  eight  months  somewhat 
less  than  60,000  ;  that,  during  the  former  period,  the 
average  quantity  of  solid  matter  was  by  weight 
or  -g^-g  in  bulk.  The  sediment  during  the  other  months 
was  comparatively  insignificant.  This  is  the  best 
calculation  that  has  yet  appeared  in  the  records  of 
science  of  the  amount  of  sediment  transported  by  a 
great  river. 

5413.  (Sir  P.  Cautley.)  He  has  refuted  Reynell, 
has  he  not  ? — He  has  corrected  Reynell,  who  gave 
a  very  extravagant  calculation,  showing  that  the 
quantity  of  sediment  carried  down  by  the  Ganges 
during  the  rains  was  so  great  that  if  you  took  up  a 
tumbler  of  that  water,  about  one  quarter  of  the  bulk 
consisted  of  mud.  This  was  universally  accepted  by 
men  of  science  on  the  strength  of  Major  Reynell's 
great  reputation,  but  Mr.  Everest  applied  himself  to 
the  investigation  of  the  subject  afterwards  with  great 
severity,  and  he  arrived  at  results  which  have  been 
considered  extremely  valuable. 

5414.  (Dr.  Farr.)  The  cholera  originated  about 
the  lower  part  of  the  delta,  did  it  not  ? — I  cannot 
at  the  moment  quote  the  very  place  ;  but  the  great 
epidemic,  I  think,  broke  out  at  Jessore,  to  the  east  of 
Calcutta. 

5415.  (Chairman.')  With  what  parts  of  the  country 
are  you  the  most  familiar  ? — I  know  more  or  less  of 
the  valley  of  the  Ganges,  from  the  delta  up  to  the 
foot  of  the  mountains.  I  have  crossed  the  Punjab 
to  the  salt  range  ;  I  have  been  in  Lower  Afghanistan  ; 
I  have  crossed  the  Himalayas  to  the  sources  of  the 
Ganges  ;  I  have  been  in  Cashmere  and  Western 
Thibet  ;  I  have  been  a  good  deal  in  the  Himalayan 
mountains,  between  the  Indus  and  the  Gauges,  and 
along  the  outer  ridges  from  the  Ganges  to  the  Kalee  ; 
I  have  been  through  the  forests  of  the  Tenasserim 
provinces. 

5416.  (Sir  R.  Martin.)  Are  you  acquainted  with 
the  valley  of  the  Brahmapootra  ? — Not  from  personal 
observation. 

5417.  (Dr.  Farr.)  The  different  parts  of  this  im- 
mense country  differ  very  much  in  temperature,  me- 
teorology, and  food,  do  they  not  ? — Yes,  they  differ 
very  much  in  their  climatic  conditions. 

5418.  Will  you  have  the  goodness  to  state  broadly 
what  the  circumstances  are  which  you  think  would 
be  likely  to  influence  the  health  of  troops  in  the  lower 
part  of  the  Ganges  and  in  the  upper  part,  and  Avhether 
you  think  the  latter  is  more  likely  to  be  healthy  than 
the  lower  part  of  the  Ganges  ? — The  physical  con- 
dition that  seems  to  me  to  tell  most,  after  mere  tem- 
perature, upon  the  health  of  European  troops,  is  the 
annual  fall  of  rain,  and  the  hygrometrical  condition  of 
the  atmosphere  ;  that  is,  putting  the  subject  in  a  very 
broad  form  of  expression,  temperature  first,  and  then 
humidity  ;  and  where  you  can  reduce  the  temperature, 
and  at  the  same  time  get  a  concurrent  condition  of 
dry  atmosphere  in  India,  in  that  direct  ratio,  will  you, 
as  a  general  rule,  increase  the  healthiness  of  the 
climate  for  Europeans. 

5419.  (Chairman.)  The  drier  the  climate  is  the 
more  healthy  it  is  ? — The  drier  it  is,  concurrently 
with  a  diminution  of  temperature,  and  that  has  been 
shown,  in  some  cases,  in  a  very  marked  manner. 

5420.  (Sir  R.  Martin.)  To  what  instances  do  you 
refer,  with  regard  to  locality  ? — Wherever  you  cross 
the  Himalaya  mountains,  and  get  upon  the  northern 
side  of  the  chain.  There  is  a  remarkable  physical 
condition  which  prevails  over  India  during  the  south- 
west monsoon,  namely,  an  atmospherical  current  which 
is  charged  for  four  months  to  saturation  with  moisture, 
conjointly  with  a  high  temperature,    This  current  ia 


intercepted  by  the  Himalaya  mountains,  and  forced  Pr' 
to  ascend,  when  it  necessarily  cools  down,  and  heavy       "  _  concr 
continued  rains  fall  all  along  the  southern  side.    But    6  ju]y  1861 

when  you  cross  the  chain  to  the  northern  face  this   

condition  ceases,  the  moist  current  is  arrested,  and 
periodical  rains  cease  to  fall.  I  have  stood  on  a  high 
ridge  of  the  Himalayas  between  Cashmere  and  the 
plains,  and  seen  it  raining  a  deluge  upon  the  Punjab, 
while  not  a  drop  of  rain  had  fallen  on  the  northern 
side  for  months.  In  the  upper  part  of  the  valley  of 
the  Sutlej,  in  Kunawur,  and  more  especially  in  the 
valley  of  the  Spitee,  where  very  little  rain  falls,  and 
where  you  have  a  cool  and  dry  atmosphere  conjoined, 
a  European  maintains  as  good  health  as  in  any  part 
of  Europe.  On  the  other  hand,  when  you  cross  to  the 
southern  side  you  may  have  the  condition  of  a  low 
temperature,  but  concurrent  with  a  protracted  fall  of 
heavy  rains,  and  charged  humidity  of  the  atmosphere, 
when  the  climate  ceases  to  have  the  same  salutary 
effect. 

5421.  (Dr.  Farr.)  Is  there  a  considerable  extent 
of  country  so  favourably  placed  as  you  have  described? 
— A  large  extent  of  country  ;  in  fact  all  the  great 
valley  of  Thibet  ;  but  you  would  not  find  it  suitable  in 
other  respects,  nor  advantageous  for  maintaining  a 
body  of  European  troops. 

5422.  Is  the  country  fertile  ? — No  ;  it  is  not  fertile, 
but  the  reverse. 

5423.  Then  you  could  not  feed  troops  there  ? — You 
might  feed  a  certain  number,  but  I  should  consider 
it  highly  impolitic  ;  it  would  be  like  having  troops  to 
garrison  a  town,  and  locating  them  100  miles  off  from 
the  garrison. 

5424.  ( Chairman.)  They  would  be  within  the 
limits  of  India,  but  at  an  enormous  distance  from  the 
points  at  which  they  could  be  made  available  ? — Pre- 
cisely ;  they  would  be  far  away  from  the  specific  spots 
where  they  were  intended  to  serve. 

5425.  (Dr.  Farr.)  That  is,  if  they  were  placed  in 
the  particular  localities  to  which  you  have  referred  ? 
— Yes,  where  the  conditions  are  most  favourable,  and 
where  you  have  a  low  temperature,  and  a  dry  condition 
of  the  atmosphere.  But  when  you  come  to  the 
southern  side  of  the  Himalayas  you  will  find  many 
spots  which  are  recognized  to  be  favourable,  but  not 
to  the  same  degree,  which  have  got  a  low  temperature, 
but  concurrently  with  long  periodical  rains  and  great 
humidity. 

5426.  (Sir  R.  Martin?)  Owing  to  their  forming 
the  front  ranges  of  the  mountains  ? — Not  merely  that, 
but  the  low  ranges  ;  they  are  within  the  belt  of 
elevation  which  is  affected  by  the  monsoon.  The 
south-west  monsoon  is  a  stratum  of  atmosphere  having 
a  definite  altitude,  less  than  15,000  feet  ;  for  if  you 
ascend  in  the  Himalaya  to  12,000  feet  you  have 
heavy  periodical  rains  ;  but  go  up  to  15,000  feet,  and 
you  are  entirely  beyond  them ;  indeed,  in  some  parts 
of  Thibet  a  shower  of  rain  has  seldom  fallen  within 
the  memory  of  man  during  the  south-west  monsoon. 

5427.  (  Chairman.)  But  I  presume  that  snow  falls 
there  ? — Yes  ;  on  the  high  ridges  and  elevated  steppes, 
as  occasional  falls  of  snow,  or,  in  the  valleys,  as  rain, 
during  the  winter  season,  but  not  synchronously  with 
the  south-west  monsoon.  In  the  valleys  cultivation  is 
mostly  restricted  to  the  patches  that  can  be  irrigated 
by  rills  of  melted  snow.  These  remarks  refer  to  the 
Thibetan  regions  on  the  northern  side  of  the  Hima- 
layas. 

5428.  (Sir  R.  Martin.)  The  objection  to  the  front 
ranges  of  mountains  has  been,  that  they  bear  the 
brunt  of  the  south-west  monsoon,  as  in  Assam? — Yes, 
as  in  the  Khasia  hills  ;  but  the  conditions  become 
more  favourable  as  you  go  towards  the  north-west. 
Taking  Chirra  Poonjee  and  Sylhet,  the  conditions 
there  are  most  unfavourable  as  regards  moisture. 
They  are  less  so  at  Darjeeling,  and  as  you  go  west- 
ward they  continue  to  improve,  the  fall  of  rain 
diminishing. 

5429.  But  even  in  Assam,  where  the  rains  are  so 
heavy  as  to  be  counted  by  fathoms,  there  are  behind 
the  front  ranges,  others  in  which  the  rainfall  is  very 
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D>  -  moderate  ? — Yes  ;  it  is  a  mere  question  of  elevation 
Falconer.  at,ove  the  sea  and  position.  When  the  stratum  of 
tl .  lg61     monsoon  atmosphere  is  driven  against  mountain  ridges 

 '    it  gets  squeezed  out,  so  to  speak,  like  a  sponge,  and 

protracted  rains  fall.  More  inland  there  is  still  great 
humidity,  with  less  rain,  and  when  you  cross  the  chain 
and  get  to  the  other  side,  there  is  a  perfectly  different 
condition  of  things. 

5430.  (Dr.  Farr.)  The  heiug  squeezed  like  a 
sponge  is  a  figure  of  speech;  you  mean  that  the  cold 
forces  down  the  vapours? — Yes;  the  cold  precipitates 
the  vapour  in  rain. 

5431.  There  is  a  range  of  hills,  at  a  very  low  tem- 
perature, and  that  precipitates  all  the  vapours  ? — ■ 
Yes,  a  range  of  lofty  mountains,  which  arrest  the 
current,  force  it  to  rise,  and  thus  cool  it  down.  The 
atmosphere  is  no  longer  capable  of  holding  the  same 
measure  of  water  in  suspension,  and  the  moisture  is 
precipitated.  But  for  the  Himalaya  mountains  the 
physical  condition  of  India  would  be  very  different  ; 
the  mean  temperature  of  the  whole  continent  would 
be  lower,  and  that  of  China  higher.  It  is  the  in- 
terference of  this  enormous  lofty  axis,  arresting  the 
monsoon,  and  intercepting  the  interchange  of  atmo- 
spheric currents,  that  is  the  great  cause  of  the  phy- 
sical difference  between  China  and  India. 

5432.  It  cuts  off  the  monsoon,  and  brings  down 
rain  ? — Yes  ;  it  prevents  the  current  from  getting 
across  and  spreading  over  that  part  of  Asia  which 
lies  on  the  other  side  of  the  Himalayas.  The  effect 
is  very  remarkable.  There  are  some  Himalaya  sta- 
tions, such  as  Mussourie  and  Landour,  at  an  elevation 
of  from  6,000  to  7,000  feet  above  the  sea,  which  have 
a  mean  temperature  of  from  8°  to  12°  in  excess  of  what 
they  ought  to  have,  calculated  theoretically,  for  the 
latitude  and  elevation  ;  while  Saharunpore,  in  about 
30°  north,  and  1,000  feet  above  the  sea,  has  a  mean 
temperature  as  high  as  that  of  Canton,  which  is  8° 
further  south,  and  at  the  level  of  the  sea. 

5433.  (Dr.  Farr.)  Is  a  good  account  of  the  rain- 
fall in  the  different  parts  of  India  to  be  found  ? — Not 
in  a  separate  form  ;  but  good  data  for  a  general 
account  exist  in  observations  made  at  different  sta- 
tions, which  are  to  be  found  distributed  over  the 
Indian  scientific  journals  and  in  other  works. 

5434.  Showing  the  rainfall  in  different  months  of 
the  year,  and  for  a  succession  of  years? — Both  for  the 
months,  and  in  many  cases  for  a  succession  of  years. 

5435.  Could  you  supply  a  table  of  that  sort  ? — 
I  have  no  detailed  table  of  the  kind  prepared  ;  it  is 
simply  a  matter  of  compilation,  and  could  be  prepared 
in  the  statistical  department  of  the  India  office. 

5436.  Is  Berghauz's  map  tolerably  accurate  ? — - 
It  is  not  sufficiently  detailed  on  that  point.  The  fall 
of  rain  is  so  enormous  in  some  places  as  to  be  hardly 
credible. 

5437.  Can  you  give  an  instance  or  two  of  these 
very  extreme  rainfalls  ? — At  Chirra  Poonjee,  in  the 
Khasia  hills,  the  annual  fall  of  rain  has  amounted  to 
from  500  to  600  inches,  or  fifty  feet.  In  the  month 
of  August  1841  it  is  recorded  to  have  amounted  to 
264  inches,  and  that  during  five  successive  days  30 
inches  fell  every  24  hours.  At  Mahableshwur,  on 
the  Western  Ghauts,  the  fall  is  248  inches,  There 
are  reports  on  the  rainfall  at  different  places  to  be 
found  in  the  Journal  of  the  Asiatic  Society  of  Bengal. 

5438.  And  of  the  temperature  and  other  meteoro- 
logical elements  ? — Yes. 

5439.  Then,  as  you  have  mentioned,  there  are 
places  where  there  is  no  rain  at  all  ? — There  is  little 
or  no  rain  at  the  moderate  elevations  in  Western 
Thibet,  and  in  the  arid  parts  of  Sinde  and  adjoining 
deserts  of  the  Punjab.  The  average  annual  rainfall 
in  Sinde  does  not  exceed  5  inches  ;  at  Agra  it  is 
about  20  inches ;  at  Khandalla,  on  the  Western  Ghauts, 
200  inches  fall,  while  at  the  foot  of  the  eastern  slope 
only  14  inches  are  said  to  fall,  and  at  Poona,  a  little 
more  inland,  24  inches.  The  local  differences  are 
very  great,  but  they  are  generally  explicable  by  the 
relation  which  the  localities  bear  to  the  mountain 
ranges,  which  arrest  or  intercept  the  monsoons. 


5440.  In  going  up  the  valley  of  the  Ganges  does 
the  rainfall  generally  diminish  ? — Yes  ;  it  diminishes 
gradually  as  you  advance  north-westward  towards 
the  Indus,  where  it  is  very  light. 

5441.  Until  you  approach  the  Himalayas  ? — Close 
under  the  Himalayas  it  is  greatest,  and  diminishes 
as  you  recede  from  them. 

5442.  Have  you  any  information  to  give  the  Com- 
mission with  regard  to  the  Terrai  ? — I  have  paid  some 
attention  to  the  physical  conditions  and  vegetation  of 
the  Terrai. 

5443.  Is  there  anything  in  the  vegetation  or  the 
physical  conditions  which  you  think  accounts  for  its 
fatality  ? — Not  in  its  specific  vegetation,  but  there  is 
in  its  physical  condition  and  conformation.  The 
Terrai  is  a  stretch  of  shallow  depression,  or  succes- 
sion of  wide  flat-bottomed  valleys,  extending  parallel 
to  the  Himalayas  from  the  Brahmapootra  river  to  the 
Indus,  or,  as  more  strictly  limited,  to  the  Ganges.  It 
is  of  variable  width,  attaining  in  some  parts,  as 
between  Oude  and  Nepal,  a  width  of  many  miles. 
It  is  bounded  by  the  outer  ranges  of  the  Himalaya 
on  one  side,  and  towards  the  plains  by  a  slightly 
elevated  steppe,  called  the  Bangui-  land.  This  wide 
depression  is  either  sheeted  with  forest,  or  grass 
jungle,  and  patched  over  with  extensive  swamps. 
It  becomes  deadly  during  the  rainy  monsoon,  and 
immediately  before  and  after  it.  The  unhealthy 
condition  is  not  limited  to  the  human  species,  who 
are  fearfully  liable  to  bad  remittent  fevers  and  their 
sequela?,  but  it  also  affects  the  domestic  cattle.  One 
winter  I  passed  through  the  Rohilcund  Terrai  when 
safe,  and  at  the  village  of  Rooderpore,  where  I  ex- 
amined great  herds  of  cattle,  I  found  that  a  very 
large  proportion  of  them,  young  and  old,  had  been 
fired  Avith  a  hot  iron  on  the  flanks,  this  being  a 
remedy  practised  by  the  Hindoos  for  enlarged  spleen. 
They  had  also,  in  addition  to  enlarged  spleen,  the 
flabby  look  and  pallid  colour  of  the  mucous  membranes 
which  is  characteristic  of  spleen  disease  as  a  sequela 
of  fever.  I  remember  an  instance  also  in  the  valley 
of  Dehra  Doon,  where  the  settlers  were  carried  off 
by  a  violent  outbreak  of  deadly  fever,  which  also 
affected  their  cattle. 

5444.  That,  you  think,  is  not  connected  with  any 
particular  form  of  vegetation  or  geological  formation  ? 
• — Certainly  not. 

5445.  And  only  has  reference  to  the  physical  con- 
dition of  the  country? — Yes  ;  there  is  a  wide  shallow 
depression,  with  an  intense  development  of  tropical 
vegetation,  and  abounding  in  swamps. 

5446.  Supplied  constantly  by  water  from  the 
mountains  ?^-Excessively  humid  and  deluged  with 
rain,  in  consequence  of  its  proximity  to  the  moun- 
tains ;  being  the  conditions  that  are  conjointly  most 
favourable  to  the  production  of  malaria. 

5447.  Is  the  water  stagnant,  or  does  it  flow  freely 
from  this  Terrai  ?— All  the  principal  affluents  of  the 
Ganges  pass  freely  through  the  Terrai  ;  but  there 
are  numerous  and  extensive  swamps,  or  jheels,  and 
bad  natural  drainage. 

5448.  What  is  the  soil  ;  is  it  decayed  vegetation  ? 
— It  is  a  very  rich  soil  of  decayed  vegetable  matter, 
resting  on  a  substratum  of  coarse  sand  or  gravel. 

5449.  Do  you  think  that  disease  is  communicated 
through  the  air  or  through  the  water  ? — I  believe 
that  disease  is  there  communicated  by  malaria  arising 
from  vegetable  decomposition. 

5450.  That  is,  that  it  originates  in  it  ? — Yes. 

5451.  But  does  it  affect  the  organization  of  man 
or  the  animals  through  the  water  or  through  the 
air  ? — My  own  conviction  is  that  it  is  through  the 
air. 

5452.  Is  not  that  a  general  sort  of  popular  belief, 
which  is  not  very  Avell  founded  ? — I  think  otherwise 
— as  regards  fever.  But  the  prevalent  opinion 
among  the  natives  of  India  is  different  ;  they  look 
upon  the  water  as  being  the  source  of  the  disease. 

5453.  Are  there  any  very  solid  reasons  for  believ- 
ing that  disease  reaches  man  through  the  air  rather 
than  through  the  water? — It  is  a  large,  complex,  and 
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very  difficult  question,  to  which  I  cannot  at  the 
moment  give  you  a  satisfactory  reply  ;  it  is  one 
which  has  attracted  the  notice  of  the  best  chemists, 
during  half  a  century,  without  arriving  at  any 
decisive  results.  Professor  Daniell  thought  that  he 
had  detected  it  in  the  presence  of  sulphur.eted 
hydrogen,  and  that  that  was  the  cause  why  pestilen- 
tial fevers  were  so  rife  on  the  coast  of  Africa,  on 
board  of  cruising  vessels  at  a  distance  even  of  50  or 
60  miles  from  the  land  ;  the  quantity  of  sulphureted 
hydrogen  in  the  sea  water  having  been  sufficient  to 
affect  the  copper  sheathing  on  their  bottoms.  But 
that  opinion  has  not  been  confirmed  or  accepted,  and 
all  the  subtlety  of  analytical  chemistry  has  not  been 
able  to  detect  the  peculiar  state  of  the  atmosphere 
which  causes  malarious  fevers.  In  the  Terrai  the 
physical  conditions  which  affect  the  water  are  con- 
stant during  successive  years,  while  periodically, 
after  the  lapse  of  years,  intensely  virulent  outbreaks 
of  pestilence  occur,  which  are  specifically  marked  by 
the  natives  under  the  name  of  Aol,  to  distinguish 
them  from  ordinary  years. 

5454.  (Sir  R.  Martin?)  Are  not  the  people  seized 
with  Terrai  fever  in  various  parts  of  India,  who 
gallop  through  in  the  shortest  possible  time,  without 
tasting  either  food  or  drink  ? — They  are  seized  with 
Terrai  fever,  after  passing  through  it  in  the  most  ex- 
peditious manner,  without  tasting  food  or  drink  that 
they  have  not  carried  with  them.  I  have  known 
cases  where  it  was  inconceivable  to  me  how  the  disease 
could  have  been  communicated  through  water. 

5455.  (Sir  P.  Cautley.)  You  call  that  the  Terrai 
which  runs  at  the  foot  of  the  hills  from  the  Brahma- 
pootra to  the  Indus  ? — Yes,  as  a  general  designation 
for  the  stretch  of  low  land  at  the  foot  of  the 
Himalayas. 

5456.  A  great  portion  of  that,  I  believe,  is  not 
wet,  is  not  that  so  ? — On  the  contrary,  all  that  part 
of  it.  which  lies  between  the -Indus  and  the  Sutlej, 
which  is  now  under  cultivation,  is  dry,  and  generally 
speaking  as  healthy  as  the  adjoining  plains  ;  while 
east  of  the  Ganges  it  is  humid  and  deadly  unhealthy. 

5457.  Where  the  forest  has  been  removed  the 
country  has  become  healthy  ? — -Perfectly  healthy  ; 
and  there  are  facts  on  record  which  prove  the  pre- 
vious existence  of  the  forest ;  for  instance,  the 
Emperor  Baber,  in  his  autobiography,  mentions  that 
in  his  descents  upon  India  he  hunted  and  killed 
many  rhinoceros  in  the  forests  near  Peshawur  ;  that 
animal  has  been  driven  back  several  hundred  miles 
to  the  eastward,  and  is  not  found  now  west  of  the 
Ram-Gunga.  It  is  rare  even  there  and  until  you 
reach  the  Gogra. 

5458.  (Sir  R.  Martin.)  That  goes  to  confirm  the 
general  observation,  that  the  best  improvers  of  cli- 
mate are  a  succession  of  crops  and  good  cultivation  ? 
—Yes. 

5459.  (Dr.  Farr.)  You  have  spoken  of  the  Avater, 
have  many  analyses  of  the  water  of  India  been  made  ? 
— But  few. 

5460.  Impurities,  or  organic  matter,  for  instance, 
excreta  from  the  inhabitants,  getting  into  the  tanks, 
would  be  always  injurious  ? — Clearly  so. 

5461.  You  have  spoken  of  the  presence  of  vege- 
table and  animal  life  in  the  water  as  tending  to  purify 
the  water  ? — Yes.  as  destroying  the  organic  matter, 
and  maintaining  that  wholesome  proportion  of  oxygen 
and  carbonic  acid  that  are  considered  to  be  essential 
to  good  water,  particularly  the  oxygen. 

5462.  You  do  not  think  purely  rain  water  less 
likely  to  be  healthy,  I  presume,  than  water  drawn 
from  the  alluvial  soil  in  a  valley  such  as  that  of  the 
Ganges  ? — Perhaps  not  less  healthy,  but  mawkish 
and  insipid  from  the  want  of  the  hardening  earthy 
salts  which  make  good  spring  or  well  water  palatable. 
The  well  water,  tapped  from  the  alluvial  soil,  in  the 
north-western  districts  of  the  valley  of  the  Ganges 
is  generally  good  in  quality,  and  preferable  to  rain 
water  ;  and  in  the  case  of  tanks,  my  impressions  are 
so  strong  that  I  would  rather  take  filtered  water  out 
of  a  good  tank  than  drink  rain  water. 


5463.  If  you  wished  to  make  a  provision  for  a  Dr- 
large  body  of  troops,  would  you  not  think  that  it    IL  Falcmer- 
would  be  best  to  collect  the  rain  water  and  store  it    G  Ju]  lg61_ 

up,  and  if  kept  from  the  light  would  it  not  be  then  

of  the  best  quality  ?■ — I  do  not  think  I  should.    I  am 

not  aware  that  rain  water  is  ever  used  on  the  great 
scale  you  contemplate,  except  for  isolated  garrisons^ 
or  under  similar  straits,  where  good  water  from  ordi* 
nary  sources  of  supply  is  not  procurable,  and  as  a 
general  measure  it  would  be  impracticable  in  India  ; 
for  suppose  a  large  body  of  troops  thus  supplied  in 
cantonments  to  be  moved  on  service,  it  would  be 
chimerical  to  think  of  a  commissariat  organization  for 
supplying  them  daily  on  the  march  with  rain  water. 
They  must  be  thrown  on  the  ordinary  resources  of  the 
country.  But  taking  the  case  you  assume,  if  left  to 
my  own  judgment,  I  would  not  consider  .a  store  of 
rain  water  preferable. 

5464.  It  is  found  that  water  is  either  frequently  in 
an  unwholesome  state  before  vegetation  takes  place  in 
it,  or  that  vegetation  cannot  destroy  the  whole  of  the 
organic  matter  in  it  ? — You  there  introduce  a  condi- 
tion which  is  fatal  to  the  equipoise  of  which  I  have 
spoken.  It  is  essential  to  have  in  it  that  amount  of 
animal  and  vegetable  life  which  shall  maintain  a  fair 
balance  ;  if  you  either  put  too  much  animal  life  into 
it,  or  let  more  organic  matter  be  in  it  than  can  be 
decomposed  by  the  vegetation,  you  upset  the  equi- 
librium, and  get  bad  water  ;  but  I  will  assume  the 
condition  which  you  have  proposed,  and  referring  to 
the  tanks,  in  which,  by  long  experience,  it  is  ascer- 
tained that  the  water  is  good,  I  would  rather  give  the 
troops  that  water  than  rain  water,  although  I  should 
feel  perfectly  satisfied  that  I  had  provided  good  water 
if  I  gave  them  rain  water. 

5465.  (Sir  P.  Cautley.)  Practically  it  Avould  be 
out  of  the  question,  would  it  not,  to  think  of  pro- 
viding the  troops  with  water  of  that  sort  out  of 
tanks  ? — Yes,  out  of  the  question  in  every  case.  In 
the  neighbourhood  of  Calcutta,  many  prefer  drinking 
the  water  I  have  described.  There,  are  well-known 
tanks  in  particular  spots  which  have  a  reputation 
for  good  water,  and  it  is  preferred  to  rain  water. 

5466.  {Sir  R.  Martin.)  You  speak  of  the  natives  ? 
— And  of  Europeans  also. 

5467.  (Dr.  Gibson.)  I  think  you  said  that  the 
tanks  from  which  the  European  troops  are  supplied 
with  water  do  not  contain  either  animal  or  vegetable 
matter  ? — They  do  not  ;  that  is  to  say,  decayed  animal 
or  vegetable  matters  in  the  shape  in  which  I  have 
spoken  of  them  (5402).  They  are  generally  tanks  of 
considerable  depth,  say,  15  to  17  feet,  occupying  a  large 
area.  They  all  contain  more  or  less  of  vegetable  and 
animal  life,  but  are  generally  too  deep  for  water  plants 
(naiadece,  &c.)  rising  from  the  bottom. 

5468.  And,  therefore,  do  you  say  that  the  water  is 
not  wholesome  ? — The  water  in  those  cases  where 
there  is  the  least  amount  of  vegetation  ought  not  to  be 
so  wholesome  ;  but  really  it  becomes  a  matter  of 
specific  investigation  for  each  case.  I  am  dealing 
with  it  in  a  broad  and  general  way. 

5469.  (Sir  R.  Martin.)  You  attach  more  import- 
ance, with  regard  to  health,  to  the  characters  of  the 
surface  soils  than  to  those  which  are  more  deeply 
seated? — Yes;  in  fact  I  am  not  aware,,  except  you 
get  into  a,  volcanic  country,  where  there  is  an  evolu- 
tion of  gases,  like  carbonic  acid,  sulphureous  or  boracic 
acid  vapours,  or  any  other  gaseous  materials,  that  the 
more  deep  seated  strata  would  introduce  a  disturbing 
element,  nor  am  I  aware  that  there  are  any  good  or 
reliable  observations  which  point  to  rocks  in  the 
abstract  as  having  to  do  with  sanitary  conditions. 
When  they  are  ground  down  into  fine  silt  or  mud  in 
the  course  of  rivers,  and  that  is  converted  into  soil, 
that  is  the  condition  when  they  come  into  play. 

5470.  Are  you  personally  acquainted  with  or  have 
you  heard  of  the  influences  of  ferruginous  soils 
throughout  India  upon  health  ? — My  personal  obser- 
vation on  the  subject  has  been  but  limited  ;  but  there 
is  a  peculiar  and  highly  ferruginous  deposit,  composed 
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Dr.  of  silicate  of  alumina  and  oxide  of  iron,  called  laterite, 
H.  Falconer,    which  is  very  extensively  developed  in  certain  parts 

  of  Southern  India,  more  especially  on  the  Malabar 

6  July  1861.  coagt  and  the  j)eccan_  A  belt  of  it  extends  into 
Bengal,  to  Midnapore  ;  but  it  has  nowhere  been  met 
with  in  Bahar  or  the  north-western  provinces.  It 
©ccurs  also  in  the  Tenasserim  provinces  of  Burmah, 
and  abounds  at  Singapore  in  the  Malay  archipelago. 
On  one  occasion  I  was  deputed  to  the  Tenasserim 
teak  forests,  where  there  are  large  rivers  presenting 
the  physical  conditions  which  characterise  the  delta 
of  the  Ganges,  and  where  one  is  impressed  with  the 
difference  in  the  physical  character  of  the  inhabitants, 
and  the  comparative  exemption  which  certain  of  those 
tracts  enjoy  from  the  endemic  malarious  diseases  that 
are  so  common  in  Lower  Bengal.  So  far  as  physical 
structure  is  concerned,  what  struck  me  most,  as  differ- 
ing from  the  Gangetic  delta,  was  the  abundance  of 
laterite  rock  at  the  mouth  of  the  Salween  river, 
where  I  was  in  the  habit  of  going  out  in  a  boat 
among  the  sludge  in  the  creeks  and  mangrove  forests 
with  impunity  in  the  month  of  May.  I  should  have 
considered  it  highly  imprudent  to  have  risked  the 
same  exposure  at  the  same  period  in  the  mangrove 
creeks  of  the  Ganges. 

5471.  Then  you  would  regard  these  ferruginous 
soils  as  salubrious  ? — I  would  ;  but  it  is  a  very 
limited  observation,  on  which  therefore  I  would  not 
lay  much  stress.  There  is  one  thing,  however,  which 
must  strike  everybody  who  has  visited  the  Burmese 
regions,  as  compared  with  the  valley  of  the  Ganges  ; 
there  are  the  two  great  river  valleys  of  the  Ganges 
and  of  the  Irrawaddy.  In  the  delta  of  the  Ganges 
you  meet  with  a  slight  and  comparatively  feeble  race, 
in  the  Hindoos  of  the  lower  districts.  But  go  6° 
further  south  to  the  Irrawaddy,  where  there  is  a  higher 
temperature,  a  heavier  fall  of  rain,  with  a  similar 
delta,  and  you  will  encounter  in  the  Burmese  and 
Talaens,  a  strong,  well-developed,  and  muscular  race, 
who  are  much  more  exempt  from  the  endemic  diseases 
so  prevalent  in  the  other  case.  Arracan  has  proved 
a  deadly  unhealthy  region,  and  I  believe  that  laterite 
has  not  been  observed  on  the  coast  there,  or  but 
sparingly. 

5472.  So  also  the  valley  of  the  Mahanuddy,  in 
Gondwana,  and  the  countries  about  Seringapatam  ? — 
It  may  be  so. 

5473.  The  west  coast  of  Africa  also  ? — It  may  be. 

5474.  And  portions  of  Hong-Kong  ? — It  may  be. 

5475.  The  soils  at  those  places  are  all  ferruginous, 
and  they  are  most  unhealthy  countries,  as  also  in  the 
southern  slave  states  ? — It  may  be  so  ;  my  observa- 
tion was  limited  to  the  laterite  district  which  I  had 
visited. 

5476.  You  have  not  observed  exceptions  to  the 
observations  which  you  have  made  ? — I  have  not ; 
I  was  much  impressed  with  the  difference  between 
the  Burmese  and  the  natives  of  Bengal, 

5477.  There  again  there  is  the  element  of  the  differ- 
ence of  race  ? — Yes  ;  but  you  beg  the  question  in 
using  that  expression,  for  what  has  produced  the 
difference  of  race  ? 

5478.  I  am  merely  mentioning  a  fact?  —  But 
climatic  and  physical  conditions,  in  the  long  course  of 
ages,  may  have  produced  this  difference  of  race. 

5479.  {Dr.  Sutherland.)  It  is  very  important  with 
respect  to  India  to  separate  the  removable  from  the 
irremovable  causes  of  disease.  Bearing  in  mind  the 
diseases  which  produce  the  largest  amount  of  ineffi- 
ciency and  mortality,  namely,  liver  disease,  fevers  of 
various  classes,  and  bowel  diseases,  will  you  be  good 
enough  to  state  which  you  consider  to  be  the  irre- 
movable causes  of  disease  as  connected  with  physical 
geology  and  climate  ? — I  consider  excess  of  heat  and 
excess  of  moisture  as  among  the  irremovable  causes, 
and  as  those  which  tell  most  upon  the  health.  Take 
some  of  the  healthiest  stations  of  the  Himalayas,  such 
as  Mussourie  and  Simla,  and  put  the  European  soldier 
there,  where  you  have  a  climate,  with  respect  to 
temperature,  as  favourable  as  that  of  any  part  of 
Europe,   with   all   the  exhilarating  influences  of 


mountain  air,  and  every  adjunct  that  can  contribute 
to  health  ;  then  let  him  have  certain  diseases  and 
be  exposed  to  the  rainy  monsoon  there,  generally 
speaking  he  does  not  get  better.  Such  affections  as 
bowel  complaints,  secondary  syphilitic  symptoms,  and 
everything  in  the  shape  of  rheumatism  and  constitu- 
tional ulcers,  &c.  In  Ceylon  and  at  Singapore,  where 
the  heat  and  humidity  are  still  greater,  the  same  facts 
have  been  observed. 

5480.  (Sir  P.  Cautley.)  Taking  the  line  of  the 
Himalayas,  do  you  consider  that  any  moderate  ele- 
vations would  be  good  as  a  position  for  troops,  say 
under  4,000  feet  ? — I  do  not. 

5481.  In  Bengal  there  are  certain  places,  near 
Balasore,  for  instance,  where  there  are  elevated  hills 
to  about  2,000  feet  ;  do  you  consider  that  they  would 
be  good  positions  for  troops  ? — I  do  not  consider  that 
anything  would  be  really  good  under  5,000  or  6,000 
feet. 

5482.  Would  it  not  be  worth  while  to  try  those 
places  ? — It  might  be  expedient  to  make  experiments 
upon  some  of  them  ;  but  you  would  have  so  many  of 
those  disturbing  conditions  in  force  that  impress  me 
so  strongly,  that  is  to  say,  intense  heat  and  moisture 
at  a  low  elevation,  that  I  consider  you  would  only 
imperfectly  effect  the  object  you  had  in  view. 

5483.  The  high  land  near  Balasore  is  covered  by 
jungle,  and  at  its  foot  there  are  very  extensive  forests. 
Supposing  that  it  was  considered  advisable  to  place 
troops  upon  that  high  ground,  Avhat  steps  would  you 
take  in  the  first  instance  ?  —  I  would  first  determine 
what  the  physical  conditions  were  as  regards  structure, 
configuration,  elevation  above  the  sea,  temperature, 
humidity,  supply  of  water,  nature  of  vegetation,  and 
all  that  class  of  phenomena.  If  at  a  comparatively  high 
elevation,  where  oaks,  pines,  and  tree  rhododendrons 
grew,  I  should  consider  it  immaterial  to  interfere  much 
with  the  forest,  and  safe  to  locate  troops  there  at  once. 
Only  such  an  amount  of  clearance  would  be  made  as 
was  necessary  or  expedient  for  the  particular  site. 
But  if  the  elevation  was  comparatively  low,  and  there 
was  dense  forest  extending  from  the  plains  up  to  the 
margin  of  the  steppe  or  height,  I  would  consider  it 
necessary  to  make  an  extensive  clearance  of  that 
jungle. 

5484.  The  sites  which  I  allude  to  are  below  those 
points  where  the  oak  and  the  rhododendron  would 
naturally  thrive  ? — Then  I  would  clear  a  wide  belt  of 
the  jungle  below  the  site. 

5485.  Having  done  that,  would  you  at  once  send 
European  troops  thither  ? — Yes,  on  trial,  but  I  would 
be  very  chary  about  the  number,  for  it  must  be  re- 
membered that  I  am  always  considering  that  Euro- 
pean troops  sent  to  a  locality  of  that  kind,  at  a  low 
elevation,  covered  with  forest,  never  have  the  fair 
chance  that  you  can  give  them  if  you  put  them  at  a 
higher  elevation  ;  in  the  abstract,  they  are  not  eligible 
localities  unless  there  are  certain  military  or  political 
reasons  which  make  it  advisable  to  convert  these  spots 
into  cantonments. 

5486.  (Sir  R.  Martin.)  Referring  to  the  subject  of 
mountain  climates  generally,  should  you  not  consider 
it  very  desirable  that  a  systematic  and  detailed  in- 
quiry should  be  made  throughout  the  three  presi- 
dencies with  a  view  to  ascertain  the  actual  climates  of 
the  many  ranges  to  be  found  throughout  India.  I 
mean  an  investigation  conducted  by  well-qualified  and 
scientific  men  ? — But  of  what  kind  ? 

5487.  With  regard  to  the  nature  of  the  climates, 
and  their  characteristics  ?  —  A  great  amount  of 
valuable  information,  amassed  during  many  years, 
already  exists  in  India,  relating  to  most  of  the 
subjects  you  have  mentioned,  and  it  does  not  appear 
to  me  that  any  separate  scientific  establishment  or 
expedition  for  a  fresh  investigation  is  required.  A 
measure  of  that  kind  extending  all  over  India,  would 
occupy  a  long  time,  and  be  very  costly.  It  seems  to 
me  that  it  would  be  better  first  to  collect  and  pat 
together  what  is  already  known,  and  that  could  be 
done  by  means  of  the  scientific  staff  of  the  India 
office,  with  a  little  aesietance.     Where  information 
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was  deficient  regarding  any  particular  district,  that 
might  be  made  a  subject  of  special  inquiry.  The 
principal  scientific  points  of  a  strictly  physical  nature 
that  are  desired,  are  the  elevation  above  the  sea, 
range  of  temperature,  rain  fall  and  humidity,  and 
nature  of  the  vegetation.  When  you  have  got  these, 
general  and  medical  observation  would  supply  the 
rest ;  there  is  a  medical  service  spread  over  the  conti- 
nent, including  many  officers  of  high  and  distin- 
guished qualifications.  As  I  have  already  said,  a 
great  mass  of  valuable  information  on  the  above 
points  already  exists,  and  only  requires  to  be  com- 
piled. 

5488.  As  yet,  I  think,  opinions  are  very  much 
divided  about  the  nature  of  the  climates,  according  to 
the  elevation,  and  that  circumstance  arises  from  want 
of  due  investigation.  I  am  referring  to  the  climates 
of  the  mountain  ranges  generally  throughout  India  ? 
— That  may  be  the  case  as  regards  the  medical  aspect 
of  the  question,  but  it  does  not  appear  to  me  to  be  so 
otherwise.  There  are  numerous  and  excellent  obser- 
vations on  most  of  the  principal  mountain  ranges  of 
India.    Take  the  Himalayas,  the  Western  Ghauts, 


and  the  Neilgherries.  The  temperature,  fall  of  rain, 
elevation  above  the  sea  at  different  points,  on  all  of 
them  are  well  ascertained.  In  the  Himalayas  there 
are  stations  at  intervals  from  Sylhet  on  to  the  Pun- 
jab, and  there  are  well  known  stations  on  the 
Western  Ghauts  and  Neilgherries. 

5489.  But  the  great  ranges  in  the  country  of  Tra- 
vancore  are  utterly  unexplored,  and  so  also  are  many 
ranges  in  the  centre  of  India  ? — The  most  imper- 
fectly explored  of  these  ranges  are  probably  the 
Vindhia  and  Aravalli  hills  and  their  offsets.  The  Tra- 
vancore mountains  are  better  known.  The  highest 
peaks  reach  an  elevation  of  from  8,000  to  9,000  feet, 
and  the  remarkable  climate  of  Courtalam,  hygro- 
metrically  humid,  but  with  little  rain,  has  been 
determined.  The  vegetation  even  of  the  Travancore 
mountains  has  been  investigated  by  Wight,  a  distin- 
guished Indian  botanist,  on  to  Cape  Comorin.  But 
in  reference  to  the  general  question,  the  Travancore 
mountains  being  at  the  extreme  end  of  the  peninsula, 
the  position  might  not  be  regarded  as  an  eligible  one 
for  a  great  body  of  European  troops,  on  strategical 
and  political  grounds. 


Dr. 

IF.  Falconer. 
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5490.  (Chairman.)  You  have  examined  the  various 
Returns  made  in  answer  to  the  questions  sent  from 
this  Commission  to  the  stations  in  India  ;  will  you 
state  generally  the  result  of  your  examination  as  it 
bears  upon  the  sanitary  condition  of  those  stations  ? — 
I  must  begin  by  stating,  that  although  I  have  had  an 
opportunity  of  examining  sanitary  conditions  in  warm 
climates,  I  have  never  been  in  India,  consequently 
I  can  only  form  a  relative  opinion  as  to  the  value 
of  local  causes  of  disease  in  that  country.  I  shall, 
therefore,  answer  the  question  just  as  I  would  answer 
it  were  it  put  to  me  with  reference  to  our  home 
barracks  and  stations  with  which  I  have  an  acquaint- 
ance. I  have  examined  about  100  sets  of  replies 
returned  to  this  Commission  in  answer  to  queries 
relating  to  the  sanitary  condition  of  troops  sent 
under  the  authority  of  the  Commission  to  all  the  sta- 
tions in  India,  and  the  general  results  of  the  exami- 
nation are  as  follow  : — 

First,  with  regard  to  the  water  supply  : — there  is 
little  or  no  satisfactory  information  as  to  the  quality 
or  quantity  of  the  water  from  any  one  station.  No 
chemical  analysis  of  the  sources  of  supply  appears  to 
have  been  made  except  in  one  or  two  instances.  The 
supply  of  water  is  obtained  chiefly  from  shallow  wells 
at  no  great  distance  from  the  barracks.  The  quality  of 
of  the  water  as  described  is  often  inferior  and  bad,  and 
the  means  of  collecting  and  distributing  it  are  of  the 
most  primitive  description,  and  very  objectionable  as 
regards  health.  They  would  be  considered  so  in  this 
country.  We  should  certainly  recommend  for  our 
home  stations  the  abolition  of  the  entire  mode  of 
supply  of  water  mostly  used  at  the  Indian  stations, 
whether  as  regards  the  source  or  the  mode  of  collec- 
tion and  distribution.  There  has  been  no  application 
apparently  of  any  modern  improvement  as  regards 
either  the  examination  of  water  sources  or  the  means 
of  collecting  or  distributing  water  for  use  either  for 
stations,  bazaars,  or  towns.  I  think  there  is  one 
exception,  and  that  a  recent  one,  in  the  case  of 
Bombay,  in  which  I  believe  they  have  introduced 
better  water  than  they  had  a  short  time  ago.  I  am 
decidedly  of  opinion  that  the  condition  of  the  water 
supply,  both  as  regards  its  domestic  use  and  its  rela- 
tion to  efficient  drainage,  is  one  of  the  cardinal  defects 
in  the  sanitary  arrangements  in  India,  and  that  it  is 
unquestionably  a  predisposing  cause  of  disease,  espe- 
cially during  the  prevailing  seasons  of  cholera,  fever, 
dysentery,  and  other  zymotic  diseases. 

Next  as  regards  the  replies  as  to  climate  : — The 
means  of  observing  and  recording  meteorological  facts 
are,  with  a  few  exceptions,  very  imperfect  ;  recently, 
I  believe,  the  Government  of  India  has  done  more  in 


this  direction,  but,  generally  speaking,  the  informa- 
tion, except  in  the  case  of  Government  observatories, 
is  very  imperfect,  so  that  practically  the  elements 
of  local  climate  are  either  unknown,  or  are  very 
imperfectly  ascertained  for  the  majority  of  stations. 
There  may  be  other  sources  of  information  than 
those  furnished  by  the  returns,  but  I  speak  of  the  re- 
turns made  to  our  inquiries  as  to  local  climates.  There 
are  remarkably  few  complaints  as  to  the  unhealthy 
nature  of  local  climates  or  as  to  any  injurious  effect 
from  them  upon  the  health  of  the  troops. 

I  next  come  to  the  questions,  having  reference  to 
the  sanitary  condition  of  the  stations.  My  remarks 
on  the  results  of  the  replies  having  reference  to  this 
very  important  subject,  must  necessarily  be  very 
general,  covering,  as  they  do,  so  large  a  field  of  inquiry; 
and  I  make  them  with  this  qualification.  Except 
with  regard  to  the  surface  cleansing  of  the  canton- 
ments, which  appears  to  be  more  or  less  carefully 
attended  to,  little  or  no  attention  has  been  paid  to 
what  we,  in  this  country,  consider  the  elements  of 
sanitary  improvement.  There  is  surface  drainage  of 
some  kind  or  other  in  almost  all  cases,  but  no  drainage 
in  the  proper  sense  of  the  word,  and  even  the  surface 
drainage  is  often  imperfect  or  bad.  The  rainfall  or 
the  surface  water  is  allowed  either  to  sink  into  the 
ground,  or  it  is  carried  away  by  open  drains  into 
ravines,  both  of  which  are  often  very  offensive. 
Privies  and  urinals  are  generally  without  drainage, 
in  the  proper  sense  of  the  term,  and  both  are  often 
very  noxious.  Offensive  smell  from  both  privies  and 
urinals  is  a  most  common  condition,  and  such  smells 
in  such  a  climate,  always  indicate  danger ;  they 
always  indicate  danger  in  this  climate,  especially  in 
epidemic  localities  and  during  epidemic  seasons,  and 
they  must  indicate  danger  in  India,  and  of  course  a 
greater  amount  of  danger  than  exists  here.  The 
immediate  removal  of  the  excreta,  such  as  is  prac- 
tised at  the  stations,  or  professed  to  be  practised,  is 
certainly  infinitely  superior  to  cess-pools,  but  to  be 
effectual,  the  removal  must  be  very  frequent  and  very 
regular,  especially  during  epidemics.  If  at  any  station 
that  system  must  be  continued,  because  it  is  impos- 
sible to  adopt  a  better,  I  do  not  think  it  would  be  safe 
to  allow  the  excreta  to  remain  over-night,  and  they 
certainly  ought  to  be  removed  at  the  very  least  twice 
a  day.  The  present  system  of  dealing  with  the  solid 
and  fluid  excreta  of  stations,  considered  in  relation  to 
its  influence  on  the  sanitary  condition  both  of  barracks 
and  hospitals,  admits  of  very  great  improvement. 

Generally  speaking,  the  roof  guttering  of  barracks 
and  hospitals  is  deficient,  and  the  roof  Avater  is  allowed 
to  sink  into  the  subsoil  close  to  the  buildings,  keeping 
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j)r  the  subsoil  damp  where  it  should  be  kept  dry.  The 
J.  Sutherland,  drainage  of  the  cook-houses,  ablution  rooms,  &c,  is 

  defective  ;  it  is  often  received  into  shallow  cess-pits 

6  July  18G1.    emptied  daily,  a  proceeding  which  is  nothing  more 

 than  an  imperfect  and  expensive  mode  of  drainage. 

The  water  is  allowed  to  run  into  a  cess-pit,  whence 
it  is  emptied  and  carried  away  by  hand  labour  ;  but  in 
many  cases  the  cess-pit  is  not  intended  to  be  emptied, 
and  the  drainage  soaks  into  the  subsoil. 

With  regard  to  bazaars  : — Some  bazaars  are  re- 
ported to  be  clean  and  healthy,  but  generally  large 
populations  have  grown  up  close  to  military  stations 
without  order  or  regularity,  and  in  one  instance,  at 
Bangalore,  it  is  stated  that  a  population  of  124,000 
has  sprung  up  inside  the  cantonment  without  any 
regard  whatever  to  sanitary  arrangements.  There 
are  very  often  dung-pits  and  cess-pits  among  the 
houses  in  these  bazaars  ;  there  are  very  few  privies, 1 
and  the  people  answer  the  calls  of  nature  in  the  open 
air.  There  is  no  drainage  except  mere  surface  drains  ; 
the  water  supply  is  often  very  bad  and  unwholesome, 
and  sometimes  it  is  drawn  from  tanks,  which  it  is 
stated  are  also  used  for  bathing,  and  for  receiving 
the  drainage  and  filth  of  the  station.  There  is  gene- 
rally some  arrangement  for  cleansing  the  bazaars, 
but  often  not  very  effectual.  The  bazaar  houses  are 
generally  described  as  overcrowded,  and  the  ventila- 
tion as  bad ;  there  are  some  exceptions,  but  this  is 
the  general  result.  Then,  with  regard  to  native  towns 
near  stations,  there  is  a  total  neglect  of  sanitary 
precautions  as  to  cleanliness,  drainage,  and  water 
supply,  as  well  as  of  regularity  of  construction,  or 
arrangement  of  the  houses  ;  there  is  overcrowding 
of  the  surface  by  houses,  and  all  the  usual  elements 
are  present  which  in  more  temperate  climates  would 
predispose  to  cholera,  diarrhoea,  dysentery,  fever,  and 
epidemics  generally.  In  short,  if  the  sanitary  defects 
described  in  these  returns  are  looked  at  from  our 
point  of  view,  they  would  make  out  India  to  be 
necessarily  the  native  country  of  cholera  and  other 
bowel  diseases. 

With  regard  to  barracks  : — The  barrack  construc- 
tion contains  the  elements  of  simplicity  and  healthi- 
ness, if  these  were  somewhat  better  used.  The 
principle  of  construction  is  simply  that  of  a  long 
room  with  a  high  pitched  or  terraced  roof,  with  doors 
and  windows  on  the  opposite  sides,  and  verandahs 
to  keep  out  the  sun.  These  are  all  good  points,  but 
they  are  accompanied  with  certain  defects,  as  we 
should  consider  them  here,  in  detail.  For  instance, 
many  of  the  rooms  are  too  long,  and  contain  far  too 
many  men,  from  100  to  200  or  more.  It  is  impossible 
to  ventilate  such  rooms  efficiently.  I  am  of  opinion 
from  the  nature  of  the  evidence,  that  quarter  com- 
pany barracks,  that  is,  separate  houses  for  20  or  25 
men,  are  about  the  limit  to  which  we  should  go  in 
this  mode  of  construction  in  India.  There  are  double 
verandahs  in  many  of  the  barracks,  which  interfere 
injuriously  with  the  ventilation.  The  inner  veran- 
dahs, where  there  are  two  sets,  are  occasionally  used 
as  sleeping  quarters,  and  whenever  that  is  the  case 
there  are  four  rows  of  beds,  instead  of  two,  between 
the  opposite  doors  and  windows.  The  practice  of 
putting  more  than  two  rows  of  beds  between  the 
opposite  doors  and  windows  is  quite  inadmissible  for 
barracks  or  hospitals. 

I  have  here  a  few  examples  of  the  forms  of 
construction  adopted  in  Indian  barracks  to  illus- 
trate this  part  of  the  subject.  This  is  a  plan 
of  the  barracks  at  Madras,  which  we  should  say  in 
this  country  are  hardly  fit  for  troops.  This  is  a 
plan  of  a  recent  construction, — the  hospital  at  Mean- 
meer  near  Lahore, — and  the  defects  in  the  applica- 
tion of  a  good  principle  are  at  once  evident  in 
this  case.  There  are,  it  will  be  observed,  what  is 
equivalent  to  five  ranges  of  rooms  between  the 
opposite  windows.  It  is  impossible  to  ventilate  effi- 
ciently such  a  hospital.  Here  is  one  still  worse,  a 
female  hospital  at  the  same  station,  in  which  there 
is  a  set  of  cells  of  the  most  complicated  description, 


which  can  never  be  kept  properly  ventilated.  As 
a  contrast  to  these  defective  structures,  I  have  here 
the  plans  for  Kurrachee,  which  at  once  show  the 
difference  between  a  good  healthy  construction  and 
a  bad  construction.  This  construction  is  perfectly 
simple.  It  consists  of  one  central  room  with  a  single 
corridor  round  it  for  protection  from  the  sun's  rays, 
and  it  admits  of  the  most  ready  perflation  of  air 
across  it  ;  the  arrangements  for  ventilating  are  very 
good  ;  there  are  windows  capable  of  opening  under 
the  eaves  ;  thei'e  are  ventilators  all  the  way  along  the 
roof.  The  hospital  plan  is  similar,  and  both  afford  a 
good  specimen  of  what  an  Indian  barrack  and  hospital 
ought  to  be,  except  that  the  rooms  are  too  long  and 
contain  too  many  men. 

5491.  (Chairman.)  That  fault  of  too  great  length 
is  remedied  by  the  simple  plan  of  putting  walls  across, 
is  it  not  ? — That  would  not  be  sufficient  for  the 
purposes  of  health,  for  barrack  rooms  in  India  should 
be  echeloned  and  separated  to  such  a  distance  one 
from  another  in  the  arrangement  of  the  station  as 
would  ensure  entire  freedom  of  external  ventilation 
between  the  buildings. 

The  Kurrachee  barrack  has  one  centre  room, 
with  an  open  verandah  on  each  side,  whereas  the 
Meanmeer  hospital  has  one  centre  room  with  two 
verandahs  on  each  side.  Another  important  matter 
as  regards  detail  is  that  the  present  construction  of 
the  doors  and  windows  is  apt  to  expose  the  men 
to  draughts,  and  I  think  that  this  might  be  improved 
with  great  advantage.  In  many  instances  there  are 
no  sufficient  means  of  ventilation  when  the  doors  and 
windows  are  shut,  in  consequence  of  Avind,  dust,  or 
rain,  and  there  are  frequent  complaints  of  this 
matter.  In  the  next  place,  the  cubic  space  is  often 
very  defective,  especially  in  native  quarters  ;  in  other 
instances  the  cubic  space  appears  large,  but  from  the 
unnecessary  height  of  the  rooms  it  is  above  the  heads 
of  the  men,  so  as  to  crowd  them  on  the  floor,  and  there 
is  no  proper  recognition  of  the  fact,  that  in  hot 
climates  ample  superficial  area  for  the.  men,  rather 
than  large  cubic  space,  is  the  element  to  be  consi- 
dered. Then,  another  very  obvious  objection  to  the 
present  construction  is  that  the  barracks  are  not  raised 
sufficiently  above  the  ground,  and  in  very  few  in- 
tances  indeed  are  they  raised  at  all.  Where  they 
are  raised  the  plinth  is  generally  filled  in  with  earth 
paved  over,  and  there  is  no  free  perflation  of  air 
between  the  floor  and  the  ground.  The  consequence 
is  that  ground  malaria  enters  both  barrack  rooms 
and  sick  wards.  In  one  instance  it  is  reported  that 
a  hospital  so  constructed  was  pervaded  by  a  very 
noxious  effluvium,  the  commanding  officer  ordered 
one  of  the  flags  to  be  taken  up  in  the  presence  of 
several  people  to  ascertain  the  cause,  and  the  odour 
that  came  out  was  so  unbearable  that  everybody 
fled. 

5492.  To  what  do  you  ascribe  that  circumstance  ; 
had  they  been  in  the  habit  of  depositing  nuisances 
under  the  floor  ? — The  ground  underneath  had  pro- 
bably been  saturated  with  organic  matter  before  the 
hospital  was  built;  it  Avas  a  flagged  floor;  in  oue  of 
the  Bangalore  hospitals. 

5493.  (Dr.  Farr.)  All  that  would  have  been 
obviated  if  there  had  been  a  free  perflation  of  air 
underneath  ? — Yes  ;  perflation  of  air  underneath  the 
floors  of  all  inhabited  apartments,  and  entire  isolation 
of  the  floors  from  the  soil  is  essential  to  health  in 
tropical  climates  ;  the  amount  of  isolation  from  the 
soil  must  depend  very  much  upon  the  nature  of  the 
locality.  In  India  it  is  not  safe  for  men  to  sleep  within 
the  sphere  of  malaria  proceeding  from  the  ground,  or 
within  the  limit  of  night  fogs.  The  floors  of  both  bar- 
racks and  hospitals  ought  to  be  raised  several  feet 
above  the  soil  on  arches  ;  the  height  varying  with 
the  nature  of  the  locality.  In  Ioav  flat  positions, 
troops  as  well  as  sick  should  always  sleep  on  upper 
stories. 

Again,  the  arrangement  of  the  barrack  plan  is  not 
always  such  as  to  secure  a  sufficiently  free  external 
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ventilation,  especially  in  the  native  lines.  On  the 
other  hand,  in  many  cases  the  stations  cover  so  very 
large  an  area  of  ground  that  there  is  good  external 
ventilation.  There  are,  however,  good  methods  of 
arrangement  and  bad  methods  of  arrangement,  and 
these  plans  show  both.  For  example,  there  are 
barracks  at  Umballa  arranged  en  echelon;  which  is  a 
most  excellent  arrangement  for  securing  a  free  exter- 
nal movement  of  the  air  about  the  buildings  ;  in  fact, 
it  is  the  way  in  which  all  barracks  in  India  should  be 
arranged.  Then  this  diagram  shows  the  station  at 
Bangalore,  with  an  arrangement  in  part  of  it,  that  is 
inadmissible. 

5494.  Are  the  barracks  represented  there  supposed 
to  be  a  solid  mass  of  building  ? — There  are  parallel 
lines  of  quarters  with  very  narrow  spaces  between, 
but  this  diagram  exhibits  it  better.  A  simple  com- 
parison by  the  eye  between  the  one  and  the  other 
will  show  at  once  the  disadvantage  of  the  arrange- 
ment in  close  parallel  lines,  and  the  great  advantage 
of  the  Umballa  arrangement  en  echelon.  There 
are  certain  practical  results  which  follow  from  this. 
In  the  native  lines  the  natives  often  use  the  space 
between  the  huts  for  depositing  all  sorts  of  nuisances; 
the  ground  gets  saturated  with  wet  and  filth,  and  the 
wonder  really  is  that  there  is  not  far  more  sickness 
among  the  native  infantry  than  there  is  from  the 
arrangement  which  these  plans  exhibit. 

With  regard  to  the  probable  effect  of  these  sanitary 
deficiencies  on  the  production  of  disease,  I  should  say 
that  the  zymotic  diseases  which  scourge  the  Indian 
population,  and  occasion  the  largest  amount  of  loss 
and  inefficiency  among  our  own  troops,  are  the  same 
as  those  which  are  known  to  arise  in  this  climate 
from  want  of  drainage,  defective  ventilation,  and 
decayed  vegetable  and  animal  matter,  bad  water,  and 
intemperance,  especially  spirit  drinking.  The  diseases 
which  occur  during  the  unhealthy  months  are  of  the 
same  character  ;  the  atmospheric  changes  appear  to 
call  the  existing  local  causes  of  disease  into  greater 
activity. 

Next  with  regard  to  diet.  The  soldier's  ration 
appears  to  be  ample.  Complaints  are  occasionally 
made  of  a  deficiency  of  vegetables.  From  half-past 
seven  to  eight  a.m.  appears  to  be  the  usual  breakfast 
hour  ;  the  men  having  been  up  before  daybreak  for 
drill  without  refreshment.  Dinner  usually  follows  at 
one  or  half-past  one  p.m.,  so  that  the  heaviest  meal 
is  eaten  in  the  hottest  part  of  the  day,  and  the  soldier 
generally  spends  his  whole  day  listlessly  in  his  bar- 
rack-room. Tea  follows  at  five  or  half-past  five 
o'clock  p.m.  sometimes  as  early  as  half-past  four, 
and  there  appears  to  be  no  refreshment  afterwards. 
Considering  what  the  climate  of  India  is,  this  system 
of  dieting  cannot  be  conducive  to  health.  The  ample 
ration,  disposed  of  in  such  a  way,  together  with  the 
very  limited  amount  of  work  and  of  exercise,  is  beyond 
doubt  a  predisposing  cause  of  disease  among  troops  in 
India. 

The  cooking  arrangements  as  described  are  of  a 
most  primitive  description,  and  the  cook-houses  are 
often  defective,  but  at  the  same  time  the  cooking  is 
not  often  complained  of. 

With  regard  to  intemperance,  there  appears  to  be 
more  continual  and  habitual  tippling  of  spirits  in 
India  than  absolute  drunkenness  ;  but  it  is  very 
questionable  whether  tippling  every  day  to  the  extent 
of  the  present  allowance,  namely,  about  six  ounces  of 
ardent  spirits  daily,  or  even  to  half  that  extent,  is  not 
absolutely  more  destructive  to  health  than  occasional 
drunkenness,  especially  in  such  a  climate.  The  great 
body  of  the  evidence  goes  to  show  that  spirit  drinking 
in  India  is  a  potent  predisposing  and  aggravating- 
cause  of  disease  and  mortality,  and  that  it  ought  to 
be  put  an  end  to  as  a  point  of  public  policy  ;  some  of 
the  reporters  advocate  the  practice  of  selling  spirits 
in  canteens,  lest  the  soldiers  should  get  worse  spirit 
elsewhere,  but  the  great  majority  recommend  beer 
to  be  substituted,  and  the  sale  of  spirits  in  canteens 
to  be  abolished. 


The  means  of  recreation,  instruction,  exercise,  and  Dr. 
occupation,  both  out  of  doors  and  indoors,  are  every-  Sutha 
where  most  deficient.     Notwithstanding  the  much    g  " 
greater  necessity  for  providing  the  soldier  with  suitable 
exercise  and  recreation  in  India,  the  means  provided 
hardly  ever  exceed  in  amount  the  deficient  supply  in 
barracks  at  home,  and  not  unfrequently  they  fall  below 
it.    Hence  there  is  no  sufficient  inducement  for  the 
soldier  to  occupy  himself.    The  tone  both  of  mind  and 
body  is  lowered,  and  the  soldier's  only  resource  is  idle- 
ness or  vicious  indulgence.  All,  or  nearly  all,  of  the  re- 
ports advocate  an  increase  of  the  means  of  occupation. 
There  is  noljdoubt  that  want  of  exercise,  and  the  list- 
less manner  in  which  the  soldier  in  India  passes  his 
time,  is  another  potent  cause  of  disease. 

With  regard  to  hospitals,  it  appears  that  they 
are  constructed  on  the  same  general  principles  as 
barracks  with  verandahs,  sometimes  single  and  some- 
times double  ;  the  inner  verandah  is  sometimes  used 
for  sick,  a  practice  which  is  inadmissible. 

The  position  of  the  hospital  is  generally  good, 
but  sometimes  it  is  in  dangerous  proximity  to  privies 
and  open  drains,  or  to  other  nuisances  infecting  the 
air  in  the  wards.  There  is  often  deficient  cubic  space, 
and  deficient  surface  area  per  bed  ;  the  hospitals  have 
no  drainage,  the  water  supply  is  the  same  as  that  for 
the  barracks,  and  open  to  the  same  objections,  as  to 
the  source  from  which  it  is  obtained,  and  its  manner 
of  collection  and  distribution.  There  are  no  water- 
closets,  and  the  latrine  arrangements  are  most  defec- 
tive, often  very  offensive,  and  in  such  a  climate, 
unwholesome.  There  are  hardly  any  suitable  lava- 
tories for  the  sick,  and  no  proper  bathing  arrange- 
ments. Many  barracks  have  large  baths  attached  to 
them,  Avhile  the  hospitals  belonging  to  these  barracks 
have  no  proper  means  of  bathing  the  sick,  who  are 
thus  virtually  deprived  of  the  use  of  one  of  the  most 
necessary  and  important  remedial  agents. 

The  means  of  cooking  are  of  a  most  primitive  kind, 
and  the  cooking  is  sometimes  complained  of  as  not  being 
good  ;  but  generally  the  means  of  cooking  are  con- 
sidered sufficient.  There  is  no  perflation  of  air  under 
the  ward  floors,  and  the  sick  are  exposed  to  ground 
malaria  in  consequence  ;  the  bedding  consists  gene- 
rally of  wooden  cots  instead  of  iron.  In  a  number 
of  the  hospitals  they  have  recently  introduced  iron 
cots,  but  still  in  many  instances  there  are  wooden 
cots,  both  in  hospitals  and  in  barracks.  The  ventila- 
■  tion  of  the  hospitals  is  often  defective.  Attendance 
upon  the  sick  is  provided  for  by  native  hospital 
servants.  It  is  described  as  sufficient,  but  serious 
cases  appear  to  be  frequently  attended  by  the  soldier's 
comrades.  We  object  to  comrades  being  taken  indis- 
criminately from  a  regiment  to  act  as  attendants. 

5495.  On  what  ground  is  that  objection  made  ? — 
Because  they  are  not  trained.  According  to  arrange- 
ments now  being  carried  out  in  Queen's  regiments,  all 
regimental  orderlies  will  be  supplied  from  the  regiment, 
but  they  will  be  trained  before  being  sent  to  serve,  and 
after  being  once  attached  to  a  hospital  they  will  not 
be  liable  to  be  removed  except  for  misconduct  or  in- 
efficiency. Generally  speaking,  we  should  consider 
the  arrangement  of  nurses'  rooms,  sculleries,  &c.  as 
defective,  and  not  suitable  for  hospitals  in  this 
country.  The  native  hospitals,  according  to  the 
description  given,  are  perhaps  the  most  defective  of 
all  the  establishments  for  sick  ;  they  are  defective 
in  cubic  space,  conveniences,  nursing,  and  everything. 

The  burial  grounds  are  generally  sufficiently  re- 
moved from  cantonments,  and  properly  regulated,  but 
sometimes  they  are  in  the  heart  of  cantonments, 
and  bazaars,  or  native  towns,  and  give  rise  to 
nuisances. 

With  regard  to  the  powers  exercised  by  medical 
officers,  these  officers  have  hitherto  had  no  definite 
powers  as  to  sanitary  matters,  and  their  influence  in 
preventing  disease  has  been  uncertain  and  ill-defined. 
I  am  of  opinion  that  the  new  medical  regulations  of 
the  7th  October  1859,  issued  by  Lord  Herbert,  would 
be  applicable  to  every  station  in  India,  and  would 
effect  immense  good. 

R  r 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr.  With  reference  to  the  evidence  on  hill  stations, 

J.  Sutherland,  there  is  a  remarkable  unanimity  of  opinion  as  to  the 

  propriety  of  locating  troops  on  hill  stations,  especially 

6  July  1861.  during  the  early  years  of  service,  provided  there 
are  no  military  or  other  reasons  against  it,  because 
the  question  is  guarded  in  this  way.  There  is  at  the 
same  time  sufficient  evidence  to  show  that  sanitary 
defects  exist  at  those  hill  stations,  as  well  as  at 
stations  on  the  plains,  and  that  those  defects  lead  to 
injurious  consequences.  One  of  the  returns,  for 
example,  states  that  the  barracks  and  hospitals  at 
Subathoo  and  Kussowlie  (the  one  4,000  feet,  the 
other  6,400  feet  above  the  sea  level)  are  considered 
defective  in  structure  and  plan  ;  and  that  at  Mount 
Aboo,  4,000  feet  above  the  sea,  the  two  barracks  have 
been  erected  in  a  malarious  gulley.  In  the  case  of 
Wellington  upwards  of  5,800  feet  above  the  level  of 
the  sea,  the  medical  officer  states  that  from  want  of 
drainage  there  was  considerable  sickness  when  the 
station  was  first  occupied.  Even  at  Darjeeling,  8,000 
feet  above  the  sea  level,  the  medical  officer  reports  the 
sanitary  condition  of  the  hospital  as  "  bad,"  and  he 
states  that  for  five  years  he  had  to  make  representa- 
tions with  regard  to  a  privy  under  a  verandah  con- 
nected with  the  hospital  before  he  could  get  the 
nuisance  abated,  which  rendered  the  wards  on  that 
side  so  offensive  that  the  sick  sent  up  to  that  great 
elevation  to  recover  their  health,  had  to  be  removed 
out  of  them.  The  practical  result  is  that  sanitary 
precautions  have  been  overlooked  both  on  hills  and  in 
the  plains,  and  that  whether  hill  stations  are  occupied 
or  not,  sanitary  considerations  must  be  equally  at- 
tended to,  otherwise  hill  stations  will  be  of  very 
doubtful  benefit. 

The  general  conclusion  I  have  arrived  at  from  the 
whole  evidence  furnished  by  these  highly  important 
and  interesting  returns  is,  that  although  a  somewhat 
better  system  in  selecting  stations  exists  now  in  some 
parts  of  India  than  formerly,  there  is  in  India  no 
sanitary  administration  in  the  proper  sense  of  the 
term  as  we  understand  it  in  this  country,  for  pre- 
venting disease,  whether  as  regards  the  construction 
and  arrangement  of  buildings,  water  supply,  ventila- 
tion, or  drainage,  and  the  present  unhealthy  state  of 
the  troops  is  in  my  opinion  to  a  great  extent  the 
legitimate  result  of  the  absence  of  a  sanitary  system, 
and  to  the  same  cause  is  to  be  attributed  the  high 
rate  of  mortality,  and  the  great  prevalence  of  epi- 
demic disease  among  the  native  jjopulation. 

5496.  {Chairman.)  When  you  say  that  there  is  no 
sanitary  administration  in  India  will  you  be  kind 
enough  to  explain  exactly  what  you  mean  ;  are  not 
the  medical  officers  to  be  considered  as  sanitary 
officers  ? — The  medical  officers  attached  to  large  sta- 
tions have  a  certain  power  of  advising,  and  at  large 
statibns  and  cantonments,  as  I  have  said,  there  are 
certain  means  carried  out  of  surface  cleansing,  and 
the  same  thing  is  done  with  regard  to  bazaars  with 
more  or  less  efficiency  ;  but  these  things,  although  in 
themselves  very  necessary,  do  not  constitute  sanitary 
administration  as  we  should  understand  it.  It  ap- 
pears to  me  that  at  the  Indian  stations  there  is  a  want 
of  consistency  of  procedure,  directed  from  a  centre  or 
centres,  so  that  the  same  system  should  be  adopted 
throughout  upon  certain  known  and  well-defined  prin- 
ciples and  grounds.  Unless  that  is  done  you  may 
have  a  commanding  officer,  or  a  medical  officer,  or  a 
resident  engineer,  with  a  thorough  knowledge  of  all 
matters  relating  to  health,  and  doing  everything  that 
was  requisite,  and  the  very  next  occupants  of  the 
same  station  may^neglect  everything,  or  even  in  the 
same  cantonment  you  may  have  two  neighbouring 
corps,  one  of  which  may  be  attending  to  every  requisite 
sanitary  precaution,  and  may  nevertheless  be  suffering 
from  disease  arising  from  neglect  of  sanitary  measures 
on  the  part  of  the  other  corps,  and  there  are  no  means 
of  preventing  it. 

5497.  The  medical  officers  have  only  the  power  of 
giving  advice  ? — Yes. 

5498.  (Sir  R.  Martin.)  The  medical  officer  of 
health  has  not  yet  been  thought  of  practically  in 


India  ? — There  is  no  evidence  of  the  existence  of  an 
officer  of  health  in  India  furnished  by  any  of  these 
returns.  I  may  say  that  the  principal  medical 
officers  at  stations  appear  to  have  been  recently 
charged  with  certain  sanitary  functions ;  but  the 
question  is  so  important  a  one,  and  so  large  a  one, 
that  I  do  not  think  that  any  man  whose  time  is  occu- 
pied with  other  duties  can  attend  to  them.  I  think 
that  to  meet  the  local  circumstances,  the  sanitary  ad- 
ministration in  India  should  be  made  a  special  one. 

5499.  There  is  no  order  and  no  system  ? — Neither 
order  nor  system. 

5500.  (Dr.  Farr.)  The  duty  of  the  medical  offi- 
cer has  hitherto  been  to  treat  disease  ? — Yes  ;  and 
from  the  very  force  of  circumstances  in  India,  to 
attend  to  a  certain  extent  to  the  health  of  the  station; 
but  he  has  no  power,  and  has  not  been  educated  for 
it  ;  he  has  to  pass  no  preliminary  examination  for  it 
and  the  result  has  been  what  these  reports  indicate 
namely,  a  great  difference  in  the  opinions  entertained 
as  to  the  importance  of  certain  causes  of  disease.  Some 
officers  appear  to  hold  very  sound  views  on  the  subject, 
while  others,  after  describing  very  obvious  sanitary 
defects  and  their  injurious  results  to  health,  neverthe- 
less consider  their  stations  as  healthy. 

5501.  In  our  army  from  the  first  the  surgeon  was 
appointed  chiefly  to  treat  the  wounds  of  the"  soldiers  ? 
—Yes. 

5502.  That  was  considered  his  special  duty  ?  

Yes. 

5503.  And  that  notion  prevails  almost  as  a  tradi- 
tion down  to  the  present  time  ? — Yes. 

5504.  Even  in  the  medical  schools  there  is  no 
regular  sanitary  instruction  or  lectures  upon  that 
subject  ?— None  ;  and  to  obviate  these  defects  a  great 
improvement  has  been  recently  introduced  into  Her 
Majesty's  service.  Every  medical  officer  who  joins 
the  service  now  is  obliged  to  go  to  Chatham  for 
a  certain  time,  where  there  is  a  medical  school,  and 
in  that  school  there  is  a  professor  of  hygiene,  who 
teaches  scientifically  and  practically  the  sanitary 
duties  of  the  service.  In  addition  to  this,  there  is 
a  Code  of  Regulations,  prescribing  exactly  the  duties 
which  the  medical  officer  has  to  perform  in  the  dis- 
charge of  his  sanitary  functions,  and  his  relation  to 
his  commanding  officer  in  that  matter,  and  what  the 
commanding  officer  has  to  do.  The  medical  officer 
makes  a  representation  in  words  on  any  subject  affect- 
ing the  health  of  the  troops,  and  if  the  commanding 
officer  does  not  attend  to  this  verbal  representation, 
the  medical  officer  reports  in  writing,  and  the  com- 
manding officer  must  attend  to  it,  or  state  his  reasons 
for  non-compliance  to  the  superior  military  authority. 
In  addition  to  this,  as  the  Director-general  can  inform 
you,  there  is  a  special  sanitary  department  in  his 
office,  with  a  sanitary  head,  whose  whole  duty  is  to 
look  to  the  health  of  the  army  ;  to  him  are  referred  all 
reports  bearing  upon  the  subject,  and  from  him  go  all 
instructions  through  the  Director-general  to  the  medical 
officers,  which  they  are  to  carry  out.  Some  such 
system  applied  to  India  would  meet  the  case  of  troops, 
and  also  the  requirements  of  stations,  provided  there 
were  other  administrative  departments  for  planning, 
directing,  and  carrying  out  all  sanitary  works,  of 
water  supply,  drainage,  ventilation,  improved  plans, 
construction,  &c,  required. 

5505.  Do  you  recommend  a  special  sanitary  de- 
partment for  India,  or  would  you  leave  it  still  in  the 
hands  of  the  medical  officers  of  the  army  ? — I  do  not 
think  that  the  sanitary  service  of  the  army  would 
by  any  means  meet  the  whole  case.  I  have  been  often 
impressed  on  reading  over  these  returns  with  the  con- 
viction that  it  would  be  well  that  each  presidency 
should  have  its  own  sanitary  administration,  its  own 
health  office,  and  its  own  agents  for  carrying  out  its 
own  work. 

5506.  Should  that  be  strictly  in  connection  with 
the  army,  or  do  you  contejnplate  its  being  applied  in 
any  way  to  the  advantage  of  the  civil  population  of 
India  ? — I  do  not  see  how  you  can  separate  the  two, 
except  in  so  far  as  relates  to  points  of  a  purely  military 
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character ;  there  are  many  stations  in  such  close  re- 
lation with  the  civil  populations,  that  unless  you 
attend  to  the  health  of  both  you  could  not  expect  a 
good  result. 

5507.  Do  you  think  it  possible  to  maintain  our 
army  in  India  in  health  if  the  population  continues 
to  be  subject  to  the  attacks  of  great  epidemics  ? — 
Certainly  not.  If  the  army  is  stationed  among  or 
near  the  native  population,  the  army  will  be  liable  to 
the  same  attacks  as  the  native  population. 

5508.  (Chairman.)  You  have  spoken  of  the  cubic 
space  allowed  to  the  soldiers  as  being  deficient  ;  what 
number  of  cubical  feet  do  you  think  ought  to  be 
given  to  each  man  in  a  tropical  climate  ? — That  will 
depend  upon  the  local  position  of  the  barrack.  If  the 
barrack  is  placed  on  very  high  ground,  with  the 
atmosphere  playing  freely  about  it,  you  can  do  with  a 
smaller  amount  of  cubic  feet  than  in  a  low  locality, 
where  the  circulation  of  the  air  is  less  perfect.  I 
should  say  that  for  India  the  minimum  should  be 
1,000  cubic  feet  of  space,  and  80  square  feet  of  sur- 
face ;  the  maximum  should  be  1,500  cubic  feet  of 
space,  and  100  square  feet  of  area. 

5509.  Is  not  that  almost  double  as  much  as  is  ne- 
cessary in  a  barrack  at  home  ? — It  is  about  double  as 
much  as  is  necessary  in  a  barrack  at  home,  a  little 
more  than  double  ;  the  average  would  be  about  double. 
With  regard  to  hospitals,  we  require  at  home  1,200 
cubic  feet,  and  in  warm  climates  1,500  cubic  feet  per 
bed.  I  should  make  our  regulation  for  warm  climates 
the  minimum  for  India,  that  is  1,500  cubic  feet,  and 
the  amount  of  cubic  space  per  bed  should  lie  between 
1,500  and  2,000  cubic  feet  for  India  ;  in  the  more 
exposed  positions  I  would  give  less,  and  in  the  closer 
jiositions  I  would  give  more. 

5510.  Would  it  be  advisable,  considering  the  state 
of  the  native  towns,  to  lay  down  as  a  rule  that  no 
buildings  not  under  military  administration  shoidd  be 
be  allowed  within  a  certain  distance  from  a  station  ? 
— I  think  it  would  be  in  the  highest  degree  advisable. 

5511.  If  that  were  done,  what  steps  do  you  think 
would  be  sufficient  to  give  adequate  security  ?- — I 
should  allow  no  native  town  to  windward  ;  I  should 
send  them  to  the  leeward :  but  you  might  allow 
them  to  build  to  the  leeward,  and  I  should  extend 
the  same  principle,  and  lay  down  certain  outlines  of 
streets  and  roads  and  open  spaces  ;  in  fact,  before  a 
bazaar  is  allowed  to  grow  up,  the  military  authorities 
should  lay  down  a  plan  for  streets  and  roads,  and  open 
spaces,  as  well  as  for  all  sanitary  arrangements,  water 
supply,  drainage,  latrines,  &c. 

5512.  You  say  that,  from  the  evidence  before  you, 
it  appears  that  surface  drainage  is  attended  to,  but 
that  there  is  no  other  drainage  ? — No  ;  that  is  to  say, 
there  is  no  subsoil  drainage,  and  no  drainage  for 
removing  the  foul  water  from  privies  and  urinals,  or 
the  water  of  washhouses  or  cookhouses,  or  anything 
of  that  kind. 

5513.  Do  you  think  that  the  nature  of  the  Indian 
soil  and  climate  may  not  present  considerable  difficul- 
ties in  the  way  of  subsoil  drainage  ? — I  do  not  see 
that  the  fact  of  the  more  rapid  evaporation,  or  the 
greater  rapidity  with  which  absorption  takes  place  in 
some  soils,  is  any  reason  why  the  soil  should  not  be 
drained.  I  think  that  in  very  high  and  exposed 
stations,  if  you  had  a  porous  soil  and  a  good  fall  for 
the  surface  drainage,  the  same  attention  is  not  re- 
quired to  subsoil  drainage  as  upon  flat  surfaces  ;  but 
in  all  ordinary  cases  I  do  not  see  that  there  should  be 
any  neglect  of  subsoil  drainage  merely  because  the 
climate  happens  to  be  dry,  or  the  soil  porous.  A 
drained  porous  soil  is  practically  the  healthiest  of  all 
soils,  but  a  porous  soil,  if  undrained,  is  speedily 
saturated  with  decaying  organic  matter  from  the 
population  on  its  surface,  and  becomes  after  a  time 
one  of  the  most  unhealthy  of  soils. 

5514.  You  say  that  more  than  25  men  ought  not 
as  a  rule,  to  be  allowed  to  sleep  in  one  room  ;  would  not 
that  require  a  great  additional  amount  of  supervision; 
for  at  present,  as  I  understand  it,  one  of  these  long 
•rooms,  which  contains  sometimes  200  men,  is  superin- 


tended by  only  one  or  two  persons  ? — The  practice  j)r 

of  subdivision  exists  in  some  stations  or  parts  of  J.  Sutherland. 

stations  already,  even  to  a  greater  extent  than  I  now   

advocate.  There  is  one  station  in  this  list  in  which  6  ^uly  1861- 
the  number  of  men  per  room  is  18  ;  in  another  the 
number  is  40.  At  Dinapore,  there  are  two  infantry 
barracks,  which  contain  in  each  308  men  in  one  room  ; 
and  there  are  a  number  of  other  barracks  which  con- 
tain only  16  men  per  room.  These  are  temporary 
separate  barracks.  What  I  advocate  is  the  adoption 
of  a  fixed  unit  of  construction.  I  consider  that  separate 
barracks  for  from  20  to  25  men  are,  from  the  evidence, 
the  most  suitable  for  health  and  administration  for 
India,  and  these  barrack  units,  besides  being  properly 
constructed,  must  be  so  arranged  as  to  have  pure  air 
freely  playing  about  them. 

5515.  You  complain  of  the  bedsteads  used  in  the 
hospitals  being  made  of  wood  ;  what  is  the  disad- 
vantage of  that  construction  ? — The  vermin. 

5516.  (Dr.  Farr.)  You  attach  great  importance  to 
malaria  as  the  cause  of  diseases  in  India  ? — Yes. 

5517.  How  do  you  think  that  could  be  obviated  or 
diminished,  or  how  could  the  troops  be  placed  in 
stations  so  as  to  be  out  of  its  reach  ? — It  is  impos- 
sible to  say  whether  in  any  given  part  of  India  you 
could  abolish  malaria.  I  am  certain  that  you  could 
diminish  it  greatly  by  clearing,  cultivation,  and 
drainage  ;  but  with  regard  to  what  may  be  considered 
as  the  irremovable  causes  of  disease,  there  is  one 
general  observation  to  make,  namely,  that  the  con- 
ditions of  health  at  any  one  place  are  dependent 
upon  the  operation  of  all  the  causes  at  that  place; 
and  the  true  sanitary  principle  is  to  remove  all  those 
causes  that  are  removable  with  the  certain  expectation 
that  the  constitution  will  be  better  able  to  withstand 
those  that  cannot  be  removed  ;  so  that  if  you  cannot 
get  rid  of  all  the  malaria,  you  will  enable  a  man  to 
stand  against  its  effect,  better  by  removing  other 
causes  that  may  predispose  to  disease. 

5518.  There  is  another  cause,  the  high  temperature 
of  India,  and  its  peculiar  hygrometrical  state  with 
which  you  cannot  deal  ? — You  cannot  deal  with  these, 
all  you  can  do  is  to  deal  with  the  removable  causes. 

5519.  Do  you  attach  much  importance  to  tem- 
perature as  the  cause  of  the  excessive  diseases  of 
India  ? — Temperature  by  itself  cannot  be  said  to  pre- 
dispose to  any  particular  disease  ;  but  there  is  no  doubt 
that  long  continued  high  temperature,  by  lowering  the 
general  tone  of  the  body,  makes  a  person  exposed  to 
it  much  more  liable  to  the  operation  of  other  causea 
than  he  would  otherwise  be. 

5520.  You  have  seen  yourself  in  England  many 
instances  of  the  ill  effects  of  bad  water  in  increasing 
the  mortality  of  cholera  ? — Yes. 

5521.  Have  you  any  doubt  that  that  is  a  very  im- 
portant element  in  the  sanitary  condition  of  India  ? — 
Not  in  the  least  ;  we  have  sufficient  evidence  to  show 
that  bad  water  will  produce  intermittent  fevers,  and 
we  have  evidence  to  show  that  water  containing  organic 
matter  in  a  putrescent  state,  especially  animal  organic 
matter,  is  a  most  powerful  predisposing  cause  of 
cholera.  The  results  of  our  experience  during  the 
years  1848  and  1849  went  to  show  that  of  all  the 
predisposing  causes  of  cholera,  water  polluted  by 
sewage  was  the  most  powerful,  and  produced  by  far 
the  largest  amount  of  mortality.  During  the  cholera 
of  1854  a  similar  remai-k  was  made  as  to  the  metro- 
polis generally,  and  there  cannot  be  any  doubt  that 
on  that  occasion  the  south  side  of  the  Thames,  which 
was  supplied  with  very  inferior  water,  suffered  to  a 
much  larger  extent  than  it  ought  to  have  done  ;  and 
the  same  thing  applies  to  dysentery.  I  have  no 
doubt  that  impure  water  is  a  predisposing  cause  of 
dysentery,  especially  if  there  happens  to  be  present  a 
constitutional  predisposition  to  dysentery  at  the  time. 

5522.  That  cause  of  disease  is  in  extensive  opera- 
tion at  all  the  stations  in  India,  as  far  as  you  can 
gather  from  the  reports  ? — I  have  little  doubt  that  it 
is  more  or  less  in  operation  at  the  majority  of  the  sta- 
tions, and  the  reason  is  that  the  stations  are  chiefly 
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supplied  with  Avater  from  shallow  wells,  and  those 
shallow  wells  are  never  safe  in  any  ground  which  is 
inhabited  for  any  time.  The  filthy  stagnant  water  of 
tanks  abounding  with  decaying  organic  matter  from 
vegetation,  surface  drainage,  nuisances  committed  on 
their  banks,  and  other  sources  of  impurity,  produces 
similar  results  among  native  troops  and  among  the 
native  population  generally. 

5523.  You  mentioned  that  these  very  diseases 
which  prevail  in  India  were  formerly  equally  fatal  in 
London  ? — I  said  that  the  zymotic  class,  includiug 
bowel  diseases,  which  is  so  prevalent  in  India,  is  the 
same  that  we  find  connected  with  the  same  removable 
insanitary  conditions  at  home. 

5524.  In  London  the  bills  of  mortality  show  that 
dysentery,  bloody  flux,  and  fevers  were  the  causes  of 
innumerable  deaths  in  the  17th  century  ? — Yes,  to  a 
much  larger  extent  than  has  existed  since  London 
was  improved. 

5525.  It  is  now  a  sort  of  tradition  to  consider  those 
diseases  which  are  so  fatal  to  our  army  in  India  as 
indispensably  connected  with  their  position  in  that 
country  ? — Yes  ;  the  natural  habit  of  peop>le  in  rising 
to  a  state  of  civilization,  when  they  see  epidemic  dis- 
ease, is  to  attach  it  to  a  locality,  and  they  say  that  such 
and  such  a  disease  belongs  to  such  and  such  a  place, 
but  they  never  go  further.  It  requires  a  much  higher 
advance  in  civilization  and  knowledge  to  ask  why  the 
disease  is  in  the  place  at  all.  That  inquiry  has  been 
made  and  answered  in  England,  but  it  has  as  yet 
been  very  insufficiently  made  in  India. 

5526.  From  what  you  find  in  the  returns,  do  you 
think  that  any  considerable  reduction  in  the  mortality 
in  the  army  in  India  may  be  effected  by  sanitary 
measures  ? — Certainly. 

5527.  But  you  can  form,  I  suppose,  no  estimate  of 
the  probable  reduction  ? — That  I  could  not  do  ;  that 
would  require  a  personal  knowledge  of  the  climate  and 
stations  of  India  ;  but  I  have  no  doubt  that  a  very 
considerable  reduction  in  the  mortality  can  be  effected. 
This  might  be  anticipated  from  the  fact  that  stations 
in  India  differ  very  considerably  among  themselves  in 
the  amount  of  mortality ;  there  are  some  stations  which 
are  much  more  healthy  than  others,  and  there  are 
some  which  are  much  more  healthy  now  than  they 
were  formerly,  while  if  the  diseases  were  attached  by 
nature  to  the  country,  such  changes  in  the  state  of 
health  would  not  occur.  Besides,  we  have  ample 
experience  in  the  West  Indies  of  the  most  unhealthy 
of  all  our  military  stations  ranking  among  the  most 
healthy  under  improved  sanitary  management. 

5528.  Do  you  consider  it  quite  necessary  to  remove 
a  large  portion  of  the  army  in  India  from  the  plains 
to  the  hill  stations,  in  order  to  give  them  the  chance 
of  enjoying  tolerable  health  in  India  ? — That  again 


would  require  special  knowledge  of  localities  which  I 
do  not  possess  ;  but  on  general  sanitary  grounds, 
removal  to  elevated  stations  involves  very  im- 
portant sanitary  changes ;  for  instance,  there  is  the 
lower  temperature,  and  the  more  healthy  hygro- 
metrical  state  of  the  air  ;  and  there  are  also  great 
facilities  for  obtaining  pure  water  as  well  as  for 
drainage.  During  the  inquiry  that  was  made  in  India 
some  years  ago  as  to  the  places  exempt  from  cholera, 
it  was  found  that  those  places  which  had  a  natural 
facility  for  drainage  were  the  places  that  were  exempt, 
and  for  these  and  similar  reasons  I  think  that  it  is  in 
the  highest  degree  probable  that  the  locating  of  troops 
on  high  ground  would  be  attended  with  very  great 
sanitary  advantages.  At  the  same  time,  such  is  the 
unfavourable  sanitary  condition  of  many  stations  in 
the  plains,  arising  from  the  defects  in  water  supply, 
drainage,  ventilation,  absence  of  recreation  and  exer- 
cise, _  spirit  drinking,  and  similar  causes  already 
mentioned,  that  it  is  impossible  to  say  how  much  the 
mortality  there  might  not  be  reduced  by  proper 
sanitary  measures  and  improved  management. 

5529.  You  would  carry  out  sanitary  measures  at 
all  the  great  stations  in  the  plains,  and  you  think  it 
is  expedient  generally  to  place  troops  on  the  high 
grounds  when  it  is  practicable  ? — Yes  ;  sanitary  pre- 
cautions are  absolutely  necessary  at  all  stations, 
whether  on  hills  or  plains.  It  will  be  of  little  use  to 
remove  the  troops  to  the  hills  unless  the  hill  stations 
be  preserved  in  a  thoroughly  efficient  sanitary  con- 
dition. If  this  be  neglected,  you  will  have  at  the  best 
no  better  results  than  have  in  past  times  been  realized 
from  the  sanitary  defects  of  our  home  stations,  which 
led  to  so  high  a  rate  of  mortality  in  one  of  the  healthiest 
climates  in  the  world. 

At  the  same  time,  as  regards  India,  the  evidence 
all  goes  to  show  that  whenever  it  is  practicable  troops 
should  be  placed  on  the  high  grounds.  There  is  a 
difference  of  opinion  as  to  the  elevation,  but  none  as 
to  a  proper  elevation  being  selected. 

5530.  It  is  well  established,  is  it  not,  upon  many 
grounds  that  the  atmosphere  and  the  water  are  purer 
on  the  high  grounds  than  upon  the  alluvial  plains  ? 
—Yes. 

5531.  You  have  not  examined  the  whole  of  the 
returns,  and,  therefore,  what  you  have  stated  now 
might  be  subject  to  addition  or  modification,  if  you 
see  reason  to  change  it  from  subsequent  information  ? 
— We  still  want  about  50  or  60  returns  from  India  ; 
but  I  thought  it  very  desirable  to  state  now  what 
result  was  to  be  obtained  from  the  returns  that  have 
come  in.  There  may  be,  with  regard  to  other  stations, 
something  that  may  lead  to  different  conclusions.  I 
have  at  present  spoken  only  from  the  returns  that  I 
have  gone  over. 


The  witness  withdrew. 


Dr.  W.  Fan; 
M.D.,F.Jl.S., 
D.C.L. 


Dr.  William  Fare,  M.D.,  F.R.S.,  D.C.L.,  examined. 


5532.  (Chairman.)  I  understand  that  you  have 
been  making  inquiry  into  the  manner  of  procuring 
medical  sanitary  statistics  which  prevails  in  India  ? 
— I  have.  I  was  requested  by  this  Commission  to 
examine  the  returns  in  the  Indian  department,  and 
to  prepare  a  set  of  tables,  which  have  been  submitted 
to  the  Commission. 

5533.  That  was  when  Lord  Herbert  was  chairman 
of  the  Commission  ? — Yes  ;  and  we  found  a  great 
deal  of  information  in  those  returns  ;  but  on  the  whole 
it  was  exceedingly  difficult  to  get  precisely  what  Ave 
wanted  ;  for  instance,  to  ascertain  the  relative  sani- 
tary conditions  of  the  several  stations  in  which  the 
army  is  placed.  We  almost  failed_  in  getting  this 
information  from  the  returns  of  the  Company's  troops, 
in  consequence  of  which  we  applied  to  the  Director- 
General  of  the  Army,  who  was  kind  enough  to  re- 
quest Dr.  Balfour  to  endeavour  to  supply  the  informa- 


tion from  the  returns  of  the  Queen's  troops.  Dr. 
Balfour  has,  in  consequence,  placed  before  the  Com- 
mission a  series  of  tables  which  are  very  valuable, 
but  still  they  are  defective,  as  they  do  not  sIioav  the 
mortality  at  many  of  the  stations  for  any  considerable 
number  of  years.  It  is,  therefore,  very  important  that 
the  system  which  is  now  in  operation  in  the  Queen's 
army  in  England  should  be  introduced  in  India,  as 
that  would  enable  the  Director-General  to  supply  a 
return  showing  the  mortality  in  each  regiment,  year 
by  year,  from  the  time  it  goes  to  India  until  its  re- 
turn. In  that  way  there  would  be  no  difficulty  in 
determining,  from  the  medical  returns,  the  diseases 
and  the  mortality  incidental  to  each  station.  I  Avisk  to 
express  strongly  my  opinion  that  the  system  of  record- 
ing and  analyzing  the  diseases  of  the  army  in  England 
should  be  extended  to  India,  where  it  appears  to  me 
likely  to  be  more  useful  even  than  it  is  in  England. 


The  Avitness  Avithdrew. 
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PRESENT  : 

The  Right  Hon.  LORD  STANLEY.  M.P.,  in  the  Chair. 


Sir  Proby  Cautley,  K.C.B. 

Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 


William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 
John  Sutherland,  Esq.,  M.D. 


Sir  Alexander  Murray  Tulloch,  K.C.B. ,  examined. 


5534.  (Chairman.)  We  understand  that  you  have 
made  considerable  inquiries  into  the  vital  and  sani- 
tary statistics  of  the  army  ? — Yes  ;  it  has  been  my 
duty  to  do  so  for  a  number  of  years. 

5535.  Have  you  prepared  a  collection  of  those  sta- 
tistics which  appears  in  the  form  of  parliamentary 
papers,  and  is  founded  ou  the  experience  of  some  17 
or  1 8  years  ? — Yes,  it  is  founded  in  some  cases  on  the 
experience  of  30  years. 

5536.  Not  only  with  regard  to  home  service,  but  with 
reference  to  the  colonies  ? — Yes  ;  but  at  home  it  is  not 
founded  upon  more  than  about  17  years'  experience  ; 
with  respect  to  the  colonies,  the  experience  has  been 
much  longer.  The  information  at  home  is  not  so 
complete  as  it  is  abroad,  owing  to  the  number  of 
changes  that  are  continually  taking  place  among  the 
troops  from  one  town  to  another. 

5537.  Do  you  include  India  in  the  statistics  which 
you  have  collected  ? — India  was  not  included  at  the 
time  the  statistics  of  the  troops  in  the  colonies  were 
published,  as  the  home  authorities  had  then  no  means 
of  bringing  about  any  changes  they  might  consider 
necessary  ;  that  rested  with  the  East  India  Company. 

5538.  When  was  that  inquiry  set  on  foot  ? — I  com- 
menced it  in  the  year  1835,  and  it  embraces  the  years 
from  1816  or  1817  down  to  1836  ;  but  the  results  were 
not  published  until  1838.  A  continuation  was  subse- 
quently prepared  by  me,  bringing  the  results,  so  far 
as  regards  the  United  Kingdom,  Mediterranean,  and 
American  stations,  down  to  1846. 

5539.  Have  you  examined  into  the  causes  of  disease 
among  troops  resident  in  tropical  climates  ? — Yes,  so 
far  as  the  medical  returns  have  afforded  me  an  oppor- 
tunity. 

5540.  Do  you  find  that  the  excess  of  the  mortality 
in  tropical  climates  has  been  considerable  over  the 
mortality  in  the  same  class  and  at  corresponding  ages 
in  temperate  climates  ? — Very  much  so,  indeed. 

5541.  I  believe  it  was  so  especially  in  the  West 
Indies  ? — Particularly  so,  the  mortality  there  being 
about  8  per  cent.,  and  about  13  per  cent,  in  Jamaica, 
instead  of  1^,  which  is  supposed  to  be  the  ordinary 
rate  among  troops  in  this  country. 

5542.  Is  it  within  your  knowledge  that  a  very 
considerable  reduction  in  that  mortality  has  been 
effected  ? — A  very  considerable  reduction  indeed  ;  in 
the  West  Indies  it  has  been  from- 8  to  6  per  cent.,  and 
in  Jamaica  from  13  to  about  7  per  cent,  on  the  average 
of  the  24  years  subsequent  to  1836. 

5543.  Are  you  cognizant  of  the  causes  which  have 
led  to  that  great  diminution  in  the  mortality  ? — The 
chief  causes  I  believe  to  have  been  the  improvements 
after  the  year  1836,  when  the  attention  of  the  Govern- 
ment was  first  called  to  the  enormous  loss  at  these 
stations.  Certain  changes  were  then  effected,  which 
you  will  find  detailed  in  the  Report  'upon  the  West 
Indies  presented  to  Parliament  in  1838.  These  con- 
sisted of  a  larger  issue  of  fresh  in  lieu  of  salt  provi- 
sions ;  an  increase  in  the  barrack  accommodation  ;  in 
the  frequency  of  the  reliefs  ;  in  the  attention  paid  to 
the  comfort  of  the  troops,  and  to  their  recreation  and 
amusements.  In  Jamaica  a  change  also  took  place  by 
removing  the  troops  to  the  high  lands,  where  they 
were  beyond  the  reach,  or  supposed  to  be  beyond  the 
reach,  of  malaria. 


5544.  With  regard  to  two  of  the  remedies  which  you 
have  mentioned,  the  issue  of  fresh  instead  of  salt  pro- 
visions, and  providing  better  barrack  accommodation, 
I  apprehend  that  those  are  now  carried  out  throughout 
the  British  empire  ? — Yes,  the  use  of  salt  provisions 
are  now  restricted  to  one  or  two  days  in  the  week, 
being  only  as  much  as  will  secure  the  consumption  of 
the  salt  provisions  required  to  be  kept  in  store  in 
most  of  our  garrisons. 

5545.  Speaking  from  the  experience  which  you 
have  acquired  in  these  investigations,  what  should 
you  say  are  the  principal  causes,  at  the  present  time, 
of  disease  and  mortality  in  the  army,  especially  in 
tropical  climates  ? — One  of  them  is,  that  the  cubic 
space  allotted  to  each  soldier  is  not  sufficient.  I  am 
aware  that  great  improvements  are  being  made  ;  but 
looking  to  what  is  now  the  rule,  that  is  to  say,  450 
cubic  feet  for  each  soldier,  I  do  not  think  that  sufficient 
in  a  tropical  climate. 

5546.  How  many  cubic  feet  would  you  allow  to 
each  man  ? — About  600  in  a  temperate  climate,  and 
something  more  in  a  tropical  one. 

5547.  Would  you  allow  1,000  cubic  feet  ? — That  is 
more,  I  suspect,  than  could  be  given  ;  a  great  deal 
depends  upon  the  means  of  ventilation,  which  might 
render  a  smaller  space  sufficient,  but  I  think  it  should 
not  be  under  800  cubic  feet  in  a  tropical  climate,  and 
as  much  more  as  can  be  spared. 

5548.  Is  it  essential  that  that  space  should  be 
given,  not  merely  vertically,  but  also  in  breadth  ? — 
The  cubic  contents  of  the  rooms  should  be  calculated, 
and  a  certain  proportion  allotted  to  each,  exclusive  of 
the  part  above  the  ceiling.  The  Commissioners  are 
no  doubt  aware  that  the  heat  in  the  upper  part  of  a 
building  in  a  tropical  climate  becomes  very  great 
indeed,  unless  there  is  an  outer  covering  in  addition 
to  that  of  the  barracks. 

Another  source  of  disease,  I  apprehend,  may  arise 
from  the  want  of  sufficient  variety  in  the  soldiers'  food 
by  cooking  it  in  -different  ways.  Until  very  lately 
they  had  no  change  ;  something  between  a  soup  and  a 
stew  Avas  the  only  mode  of  dressing  their  meat. 

5549.  Do  you  think  that  the  erection  of  barracks 
upon  high  situations,  instead  of  low,  is  an  important 
element  in  sanitary  reform  ? — I  think  it  a  very  impor- 
tant element ;  but  I  am  aware  that  it  cannot  always 
be  accomplished.  For  instance,  in  most  of  the  West 
India  islands,  where  white  troops  are  chiefly  employed, 
there  is  no  elevated  land  above  from  1,200  to  1,300 
feet,  and  therefore  you  cannot  attain  a  height  sufficient 
to  carry  the  men  beyond  the  reach  of  malaria. 

5550.  In  Granada  there  is  no  elevation,  unless  you 
go  into  the  interior  ? — There  is  no  elevation  at  all 
in  some  places — as  in  Demerara,  for  instance — and 
therefore  your  power  of  diminishing  the  mortality  by 
increasing  the  altitude  is  limited  chiefly  to  such  islands 
as  Dominica,  St.  Lucia,  and  Trinidad  ;  and  there,  in 
order  to  get  to  a  very  considerable  elevation,  it  is 
necessary  to  go  a  distance  from  the  port,  which  is 
objectionable  upon  principles  of  defence. 

5551.  Even  in  the  West  Indies,  where  everything 
is  on  so  much  smaller  a  scale  than  in  India,  it  is 
found  that  if  you  put  the  troops  in  the  best  sanitary 
position  they  are  sometimes  in  a  place  where  they  are 
quite  distant  and  not  immediately  available  for  the 
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A.  M.  Tulloch, 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir         purposes  for  which  they  are  likely  to  be  required  ? — 

A-^TuUoch,  Certainly. 

J       '  With  reference  to  other  sources  of  disease  within 

13  July  1861.   tne  tropics,  I  am  much  disposed  to  regard  idleness  as 

 one  of  them,  and  that  our  troops  might  be  more  healthy- 

if  they  worked  more  there  ;  time  hangs  too  heavily 
upon  their  hands.  I  do  not  mean  that  they  should 
work  in  the  middle  of  the  day  ;  but  I  think  that  the 
practice  of  requiring  them  to  labour  in  the  morning 
and  in  the  evening  might  be  adopted  with  benefit  to 
their  health,  as  a  variety  from  the  ordinary  routine  of 
drill.  It  has  been  found  both  in  Martinique  and 
Guadaloupe  by  the  French  Government  that  troops 
employed  on  fortifications  during  proper  hours  were 
more  healthy  than  others.  Of  course,  however,  this 
requires  to  be  done  with  great  discretion,  and  under 
the  strict  superintendence  of  medical  officers. 

5552.  Do  you  think  with  the  present  facilities  for 
constructing  light,  extensive,  and  covered  buildings, 
that  there  would  be  any  difficulty  in  providing  the 
men  with  workshops  ? — In  tropical  colonies  there 
would  be  no  difficulty  whatever,  because  generally 
speaking  the  bamboo,  from  which  you  can  form  the 
posts,  grows  extensively  there  ;  it  will  also  supply 
a  very  light  framework  for  the  roofs,  which  being 
covered  with  leaves,  you  may  at  a  very  small  expense 
get  any  shelter  you  require  merely  for  the  purpose  of 
exercise,  or  for  workshops.  Slight  erections  of  this 
description  are  often  made  in  the  East  Indies,  for  the 
purpose  of  furnishing  temporary  accommodation  to  the 
married  people,  and  I  think  the  same  practice  might 
be  adopted  with  great  advantage  in  the  West  Indies. 
Among  other  improvements,  nothing  appears  more 
likely  to  be  beneficial  to  the  men  than  to  have  regi- 
mental gardens  ;  the  spaces  around  the  hospitals  also 
are  often  covered  with  jungle,  which  might  be  con- 
verted into  gardens  for  the  use  of  the  patients. 
Nothing  of  that  kind  has  yet  been  done  on  any 
general  scale  ;  but  there  are  some  places  in  the  West 
Indies  where  it  has  been  attempted. 

5553.  Is  there  not  a  difficulty  in  carrying,  that  out, 
on  account  of  the  frequent  removal  of  the  troops 
from  stations  ?— Yes  ;  that  has  prevented  the  system 
from  being  adopted  to  the  extent  that  it  might  be  in 
the  West  Indies.  The  objection  was,  that  as  "  the 
"  men  do  not  know  when  they  will  be  removed,  they 
"  will  not  labour  for  the  purpose  of  obtaining  a  crop 
•'  that  may  be  of  no  use  to  them."  That  objection 
was  taken  in  the  case  of  regimental  gardens,  but 
it  might  easily  be  obviated  by  arranging  that  a  small 
fund  should  be  appropriated  to  pay  the  men  for  their 
work,  by  selling  to  the  different  messes  the  vegetables 
raised,  and  which  they  would  otherwise  have  to 
purchase  at  a  higher  price  in  the  market. 

5554.  In  other  words,  you  would  say  that  the 
gardens  should  belong  to  the  station,  and  not  to  the 
regiment  that  happened  to  be  quartered  there  at  the 
time  ? — Exactly.  I  think  that  the  men  generally 
are  fond  of  gardening,  and  a  very  great  proportion 
of  them,  after  they  are  pensioned,  become  cultivators, 
and  very  successful  ones  too. 

5555.  With  regard  to  the  age  at  which  recruits 
enlist,  do  you  think  that  there  is  anything  to  be 
amended  in  that  respect;  do  they  join  the  army  at  too 
young  an  age  ? — Certainly  they  join  the  army  too 
young  if  you  have  to  take  them  on  a  campaign  imme- 
diately. If  recruits  be  merely  wanted  for  the  ordi- 
nary purposes  of  drill,  as  in  this  country,  I  think  that 
18  is  not  a  bad  age  to  take  them  at,  more  especially 
when  you  consider  that  at  the  age  of  21  they  are  often 
burthened  with  wives,  and  have  acquired  settled  habits 
which  do  not  tend  to  induce  them  to  enter  the  army. 

5556.  Do  you  think,  then,  it  is  desirable  that  they 
should  enlist  at  the  age  of  18,  but  that  they  should 
have  two  or  three  years'  training  in  a  temperate 
climate  before  they  are  exposed  to  a  tropical  climate, 
or  to  the  fatigues  of  a  campaign  ? — Certainly. 

5557.  I  suppose  that  the  preliminary  training  which 
is  given  to  them  is  better  given  at  home  than  in  India? 
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— It  can  be  best  given  at  home,  and  is  given  there. 
I  wish  much,  as  part  of  that  training,  that  it  should 
be  made  obligatory  upon  all  recruits  to  learn  to  read 
and  to  write  before  being  discharged  from  drill.  It 
was  so  ordered  at  one  time,  but  there  were  doubts 
whether  it  could  be  legally  enforced  ;  but  if  it  could 
be  so  arranged  I  am  confident  that  it  Avould  be  a  vast 
advantage  to  the  army  ;  there  is  no  use  in  supplying 
books  to  those  who  cannot  read. 

5558.  Do  you  think  that  the  personal  habits  of  the 
soldier  have  improved  with  regard  to  temperance  and 
the  state  of  health  in  which  he  keeps  himself  ? — I 
think  they  are  very  much  improved.  I  have  seen  a 
very  great  change,  both  in  the  soldiers  who  are  in 
the  army,  and  in  pensioners  after  they  leave  the  army  ; 
there  has  been  a  very  great  improvement  indeed  of 
late  years. 

5559.  Does  it  not  appear  to  you  that,  as  compared 
with  the  ordinary  class  of  labouring  men,  the  same 
class  as  that  from  which  the  soldier  is  taken,  there  is 
a  want  of  power  to  endure  fatigue  about  the  soldier 
when  not  hardened  by  actual  service,  such  as  you 
would  not  expect  to  find  in  him  ;  for  example,  take 
the  number  of  cases  of  men  who  suffer  and  sometimes 
die  from  going  through  a  day's  work,  which  would 
not  appear  to  trained  men  very  severe  ? — Certainly  ; 
I  think  it  a  great  evil  that  the  soldier  is  not  suffi- 
ciently trained  to  fatigue.  I  do  not  call  it  any  great 
fatigue  to  shoulder  a  musket  or  march  with  a  knap- 
sack. The  description  of  fatigue  which  he  requires 
to  be  trained  to  is  that  which  could  readily  be  found 
for  him  in  building  fortifications  or  in  erecting  public 
works. 

5560.  Setting  apart  the  question  of  occupation,  the 
actual  daily  labour  of  the  soldier  is  not  sufficient  to 
keep  him  in  good  physical  training  ? — That  is  my 
impression,  at  least  in  most  regiments,  but  there  is  a 
much  greater  degree  of  labour  in  some  than  in  others  ; 
I  think,  too,  that  the  drill  of  the  recruits  is  made 
more  severe  to  them  than  is  necessary,  considering 
that  they  have  all  their  life  to  learn  such  details. 

5561.  Do  you  mean  that  they  are  sometimes  over- 
worked and  disgusted  at  first  ? — Yes  ;  and  the  success 
of  the  volunteers  shows  that  there  is  no  necessity  for 
this,  and  that  a  knowledge  of  the  mere  military  duties 
of  a  soldier  can  be  acquired  in  a  comparatively  short 
space  of  time  without  such  over- work.- 

5562.  Do  you  think  that  to  any  considerable  extent 
the  health  of  the  soldier  is  undermined  by  venereal 
disease  ? — I  have  very  little  doubt  that  it  is  ;  but  from 
all  I  can  learn,  I  doubt  whether  venereal  disease  is 
much  more  common  in  the  army  than  in  civil  life;  for 
instance,  the  ordinary  proportion  of  venereal  disease 
is  somewhere  about  120  cases  among  1,000  men 
annually,  at  least  it  was  so  previously  to  the  present 
year  ;  out  of  these  many  arise  from  want  of  clean- 
liness ;  not  more,  probably  than  100  are  really  attri- 
butable to  venereal  disease,  which  is  only  equivalent 
to  each  man  being  under  treatment  once  every  10 
years  ;  and  I  do  not  think  you  will  find  among  un- 
married persons  in  civil  life  that  a  man  goes  through 
10  years  with  only  one  attack  of  the  disease.  I  may 
state  as  a  further  example,  that  I  have  made  careful 
inquiries  into  the  relative  proportion  of  diseases  of 
that  description  among  officers  and  men,  and  I  do  not 
find  any  marked  exemption  in  favour  of  the  former, 
particularly  after  taking  into  account  that  some  of 
them  cure  slight  attacks  without  undergoing  medical 
treatment,  and  others  put  themselves  under  civil 
practitioners,  by  whom  no  report  is  made  as  to  the 
cause  of  their  illness.  Taking  eveiything  into  ac- 
count, I  doubt  very  much  whether  venereal  disease 
is  much  more  common  among  the  military  than 
civilians  ;  but  civil  practitioners  could  give  a  more 
correct  idea  upon  the  subject. 

5563.  Have  you  examined  into  the  actual  per- 
centage of  mortality  in  India  ? — Yes,  and  I  submit 
the  following  summary  on  that  head,  extracted  from 
p.  180  of  the  minutes  of  my  evidence  before  the 
Indian  Organization  Committee. 
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Table  showing  the  Mortality  in  each  of  the  Presi- 
dencies for  a  period  of  39  years,  extracted  from  the 
War  Office  Returns. 


Bengal. 

Madras. 

Bombay. 

Year. 

Strength. 

Deaths. 

Strength. 

Deaths. 

Strength. 

Deaths. 

1817 

7,284 

622 

9,092 

548 

2,607 

143 

1818 

6,203 

384 

9,306 

903 

3,645 

352 

1819 

6,219 

483 

7,656 

637 

3,417 

270- 

1820 

6,156 

439 

7,043 

411 

3,076 

404 

1821 

5,732 

399 

6,989 

396 

2,907 

262 

1822 

5,899 

365 

6,949 

491 

3,164 

318 

1823 

6,584 

496 

6,838 

386 

3,082 

224'' 

1824 

6,894 

937 

7,388 

1,068 

2,562 

147 

1825 

6,669 

1,086 

6,919 

1,187 

3,178 

357 

1826 

7,877 

1,312 

6,405 

1,081 

2,936 

344 

1827 

8,035 

583 

7,061 

656 

3,063 

171 

1828 

8,284 

633 

7,602 

434 

3,222 

209 

1829 

8,555 

618 

7,680 

290 

3,978 

117 

1830 

8,325 

406 

7,408 

219 

3,914 

160 

1831 

8,347 

431 

6,976 

268 

3,845 

94 

1832 

8,031 

346 

6,773 

418 

3,723 

79 

1833 

7,569 

403 

6,241 

571 

3,583 

129 

1834 

7,340 

394 

6,086 

444 

3,426 

134 

1835 

7,655 

272 

5,881 

215 

3,415 

102 

1836 

7,541 

369 

6,646 

254 

3,465 

139 

1837 

fi,878 

355 

6,078 

362 

3,226 

148 

1838 

5,401 

327 

5,493 

269 

3,319 

141 

1839 

7,645 

499 

5,792 

405 

3,422 

380 

1840 

8,581 

1,268 

6,255 

265 

4,402 

296 

1841 

9,438 

1,020 

5,411 

223 

5,418 

601 

1842 

12,593 

1,698 

6,101 

292 

6,106 

668 

1843 

11,003 

1,028 

7,699 

427 

6,066 

468 

1844 

11,280 

984 

7,850 

276 

6,323 

824 

1845 

11,108 

2,213 

7,535 

351 

4,710 

337 

1846 

11,007 

1,103 

5,772 

264 

7,197 

681 

1847 

12^349 

781 

6,040 

227 

5,556 

139 

1848 

11,502 

1,190 

5,321 

125 

6,208 

179 

1849 

14,703 

1,306 

5,014 

159 

6,619 

310 

1850 

17,307 

911 

4,838 

110 

5,872 

165 

1851 

17,071 

849 

4,162 

88 

5,774 

194 

1852 

16,659 

1,196 

4,548 

304 

5,688 

194 

1853 

16,190 

950 

4,598 

215 

5,306 

102 

1854 

17,087 

782 

4,357 

143 

4,104 

90 

1855 

14,980 

532 

3,209 

80 

4,423 

80 

Totals 

377,980 

29,970 

249,012 

15,462 

165,947 

10,152 

Summary  of  the  above. 


Ratio 

Strength. 

Deaths. 

per  1,000. 

Bengal 

-  377,980 

29,970 

79-2 

Madras 

-  249,012 

15,462 

62-9 

Bomhay 

-  165,947 

10,152 

61-1 

792,939 

55,584 

70-0 

These  losses  include  some  200  or  300  men  killed 
or  dead  of  their  wounds  during  the  Mahratta,  Pin- 
daree,  and  other  campaigns  prior  to  1824  ;  also  3,750 
who  perished  in  the  first,  and  about  1,000  in  the 
second  Burmese  war,  chiefly  from  sickness  ;  also 
nearly  a  whole  regiment  lost  at  Cabul  ;  likewise  the 
casualties  during  the  campaigns  of  Sinde,  of  the 
Sutlej,  and  the  Punjab,  about  2,000  in  all,  and 
nearly  1,200  who  died  in  the  first  Chinese  war,  all 
from  sickness,  with  very  few  exceptions.  The  loss 
arising  from  the  climate  of  stations  now  usually 
occupied  on  the  continent  of  India  may  therefore  be 
reduced  by  about  8,000  or  9,000  men,  or  to  an  average 
of  60  per  thousand  annually,  though  the  total  loss 
from  all  causes  has  been  at  least  70  per  thousand. 
Since  the  mutiny,  I  have  ascertained  that  the  mor- 
tality, exclusive  of  casualties  in  the  field,  has  been 
little  more  than  half  the  above  average. 

5564.  Have  you  any  means  of  explaining  to  the 
Commission  that  remarkable  decrease  ? — The  only 
way  in  which  I  can  explain  it,  is  by  the  following 
summary,  which  I  had  framed  in  order  to  show 
whether  there  was  any  material  difference  between 
the  loss  sustained  by  troops  who  had  been  for  some 
time  in  India  and  those  newly  arrived  in  the  country. 


"  Mortality  among  regiments  which  were  in  India 
prior  to  the  mutiny  in  1857-8  : — 


In  1858 
In  1859 

Add  broken  periods  of  seven 
regiments,  which  left  India  dur- 
ing the  year  -  -  - 
In  1860 

Add  broken  periods  of  six  regi- 
ments, which  left  India  within 
the  year  ... 


"  Deduct  killed  in  action, 
died  of  wounds,  &c.  in 
the  year  1858    -  -  190 

"  Died  of  sunstroke  and 

apoplexy  -  -  142 


Strength. 

21,307 
17,466 


2,071 
11,543 


1,250 


Deaths. 

1,706 
521 


84 
244 


67 


53,637  2,622 


332 


332 


2,290 


"  Upon  a  total  strength  of  53,637  men  the  mortality 
by  disease  appears  to  have  been  4^  per  cent. 

"  In  addition  to  the  loss  then  recorded,  the  13  regi- 
ments which  returned  home  must  have  carried  with 
them  many  men  of  broken  constitutions,  whose  deaths 
would  have  affected  the  Indian  mortality,  had  they 
remained. 

"  Mortality  among  regiments  sent  out  to  India  in 


1st  year  after  landing 

2nd 

3rd 


Strength. 
36,948 
42,843 
40,568 


Deaths. 
3,499 
1,915 
1,431 


Deduct  396  who  were  killed  in 
action  and  died  of  wounds,  and 
650  who  died  from  sunstroke, 
making  -  -  - 


6,845 


1,046 


Strength 


1858  -  -        -  - 

1859  - 

1860  - 

Add  broken  periods  for  44th 
regiment  sent  to  China  in 
1860 


16,688 
19,739 
18,209 
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A.  M.  TuUoch, 
K.C.B. 

13  July  1861. 


119,999    -  5,799 


"  Being  4T8^  per  cent,  in  that  class  of  young  men 
newly  sent  out  to  India,  many  of  whom,  I  am  sorry 
to  say,  were  very  inferior  recruits  ;  but  the  Govern- 
ment were  glad  to  take  any  men  at  that  time. 
Among  the  old  and  acclimatized  men  the  loss,  as 
above  stated,  was  4^  per  cent.,  exclusive  of  invalids 
returning  with  their  regiments,  so  that  the  mortality 
does  not  seem  materially  to  affect  one  class  more 
than  the  other  when  serving  under  similar  circum- 
stances. 

"  In  order  as  far  as  possible  to  show  what  the  loss 
would  be  had  the  men  in  neither  case  gone  into 
action,  or  been  exposed  to  the  hardships  of  a  cam- 
paign, I  have  taken  out  separately  the  strength 
and  deaths  among  those  corps  which,  so  far  as  I  can 
ascertain,  did  not  take  the  field,  and  find  them  to 
be— 

"  Of  20  regiments  which  went  out  to  India  in 
1857-8  on  account  of  the  mutiny  and  were  not  in 
action  ; — 


Strength.  Deaths. 


622 
676 
588 


55,005    -  1,889 


"  Being  three  and  four-tenths  per  cent. 

R  r  4 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir 

A.  M.  Tulloch, 
K.C.B. 

13  July  1861. 


"  Of  eight  regiments  which 


time  of  the  mutiny  and 
strength  and  deaths  were  in — 


were  in  India  at  the 
were  not  in  action,  the 


1858  - 

1859  - 

Broken  periods  of  one  regiment 
sent  from  India,  viz.,  the  29th 
regiment  in  this  year 

1860  - 

Broken  periods  of  two  regi- 
ments sent  from  India,  viz., 
12  Drs.  and  87th  regiment  in 
this  year  ... 


Strength. 

7,032 
6,841 


412 
4,765 


408 


19,458 


Deaths. 

317 
160 


18 
56 


576 


so  nearly  in  the 
reason  why  you 
men  between  the 


"  Being  three  per  cent. 

"  The  two  classes  approximate 
results  that  there  seems  no  good 
should  not  send  out  to  India  young 
ages  of  18  and  21,  but  if  you  take  the  field  with 
them,  a  considerable  proportion  must  be  expected  to 
perish  from  sunstroke,  apoplexy,  and  the  conse- 
quences of  being  too  young  for  the  fatigues  of  a 
campaign." 

5565.  {Dr.  Farr.)  You  have,  for  various  pur- 
poses, made  extensive  researches  into  the  mortality 
in  the  army  in  India  in  the  different  presidencies  and 
the  different  stations  ?t— Yes  ;  and  the  following  are 
the  results  on  that  head  as  submitted  to  the  Commis- 
sion on  the  Organization  of  the  Indian  Army. 


Abstract  showing  the  Sickness  and  Mortality  of  the  Troops 
of  the  Line  at  the  under-mentioned  Stations  of  the  Indian 
Presidencies,  as  nearly  as  can  be  ascertained  from  the 
Returns  forwarded  to  the  Medical  Board  from  1817  to  183(5 
inclusive. 


Stations. 


Period 

of 
Obser- 
vation. 


Strength. 


Admis- 
sions 
into 
Hospital. 


Deaths. 


Ratio 
per  1,000  of 


Admis- 
sions. 


Deaths. 


BENGAL. 


Fort  William  - 

Yrs. 

i  17 

12,855 

23,967 

885 

1,863 

68-82 

Chinsurah 

7 

4,155 

6,930 

22-1 

1,667 

53-91 

Dhinapore 

9 

6,845 

14,251 

484  . 

2,081 

70-70 

Ghazeepore 

14 

10,936 

16,888 

449 

1,554 

51-05 

Cawnpore  - 

19 

25,701 

40,471 

1,495 

1,808 

58-16 

Agra        -  '- 

4 

2,701 

3,671 

49 

1,359 

18-14 

Berhampore 

14 

13,342 

26,494 

853 

1,985 

63-93 

Meerut 

19 

27,328 

35,949 

862 

1,315 

31-54 

Kurnool  - 

6 

5,314 

5,252 

137 

'  988 

25 '78 

Hazareebaugh  - 

1,368 

2,308 

78 

1,687 

57-01 

Boglipore  - 

4 

2,564 

4,338 

224 

1,691 

87-36 

MADRAS. 

Port  St.  George 

18 

13,606 

20,009 

671 

1,911 

41-96 

Cannanore 

18 

12.S09 

18,402 

420 

1,436 

32-80 

Trichinopoly 

19 

15,317 

27,394 

6S1 

1,788 

44-46 

Seeunderabad  - 

18 

13,939 

35,555 

854 

2,555 

61-26 

Bangalore  - 

21 

21,870 

34,538 

672 

1,579 

30  73 

Quilon 

0 

4,846 

6,576 

146 

1,357 

30-1 

Wallajahbad 

5 

2,398 

4,480 

242 

1,868 

100-9 

Bellary 

10 

7,504 

14,911 

355 

1,987 

47-8 

Arnee 

5 

3,136 

4,518 

140 

1,440 

44*3 

BOMBAY. 

Colaba  and 
Bombay. 

16 

11,907 

22,195 

763 

1,864 

61'  OS 

Poona 

16 

19,974 

36,140 

495 

1,819 

24-78 

Belgaum  - 

10 

6,332 

10,814 

175 

1,707 

27-63 

Deesa 

4 

2.6S2 

2,879 

111 

1,073 

53-69 

Kirkco 

10 

6,207 

9,447 

162 

1,521 

26-09 

Karay 

8 

4,059 

10,108 

500 

2,490 

123-18 

Abstract  showing  the  Sickness  and  Mortality  of  the  Troops  of 
the  Line  at  the  under-mentioned  Stations  of  the  Indian  Presi- 
dencies, as  nearly  as  can  be  ascertained  from  the  Annual 
Sanitary  Reports  forwarded  to  the  War  Office  from  1838  to 
1856  inclusive. 


Ratio 

Period 

Admis- 

per 1,000  of 

of 

sions 

Stations. 

Obser- 

Strength. 

into 

Deaths. 

vation. 

Hospital. 

Admis-  i  t, 
sions.  Dea«is. 

BENGAL. 


Yrs. 

Fort  William 

7 

4,683 

7  735 

272 

1,652 

5S*08 

Ohinsurah  - 

2 

859 

2  235 

60 

2  601 

69*96 

Dinapore  - 

13 

10,915 

20,158 

903 

1,847 

82  "73 

Ghazeepore 

5 

3,002 

5,638 

276 

1,878 

91-94 

Cawnpore  - 

10 

8,985 

20,473 

799 

2,278 

8S-90 

Agra  - 

8 

5,847 

13,833 

355 

2,365 

60-71 

Meerut 

14 

14,512 

21,522 

639 

1,690 

44-03 

Kurnool  - 

5 

3,434 

8,051 

268 

2,344 

78-04 

Hazareebaugh  - 

1,054 

1,710 

36 

1,622 

34-15 

Allahabad  - 

2 

938 

2,325 

10S 

2,479 

115-14 

Loodiana  - 

2 

1,251 

2,826 

159 

2,259 

127-10 

TJmballa  - 

10 

13,773 

20,627 

850 

1,497 

61-71 

Kussowlie  - 

7 

5,040 

6,160 

247  ' 

1,222 

49-01 

Ferozepore 

5 

4,445 

7,817 

245 

1,759 

55-12 

Jullundur  - 

5 

4,273 

7,380 

160 

1,727 

37-44 

Lahore 

7 

5,232 

14,901 

473 

2,848 

90-40 

Rawul  Pindi 

4 

3,359 

6,276 

146 

1,868 

43-46 

Peshawur  - 

8,182 

26,384 

588 

3,225 

71-86 

Wuzeerabad 

4 

6,889 

11,436 

408 

1,660 

59-22 

Dugshai  - 

3 

2,618 

3,726 

69 

1,423 

26-30 

Subathoo  • 

3 

935 

1,524 

29 

1,030 

31-02 

MADRAS. 


Fort  St.  George 

10 

11,S5S 

20,804 

|  343 

1,754 

28'93 

Cannanore- 

17 

15,416 

24,S32 

488 

1,611 

31-65 

Trichinopoly  - 

11 

7,628 

14,599 

237 

1,913 

31-07 

Seeunderabad  - 

8 

7,133 

12,243 

405 

1,716 

56  -7S 

Bangalore  - 

17 

17,133 

21,016 

418 

1,402 

24-39 

Kamptee  - 

7 

6,014 

12.410 

287 

2,068 

47-72 

Tennasserim 
Provinces. 

9 

9,165 

10,218 

302 

1,770 

33-00 

Bellary 

7 

5,290 

10,259 

257 

1,939 

48-6 

BOMBAY. 

Colaba  and 
Bombay. 

7 

3,606 

7,806 

219 

2,165 

60-73 

Poona 

13 

13,663 

28,541 

451 

2,089 

33-01 

Belgaum  - 

10 

7,244 

11,909 

299 

1,644 

41-27 

Deesa 

7 

7,473 

12,202 

250 

1,641 

33-45 

Kirkee 

14 

9,131 

17,218 

234 

1,886 

25-63 

Kurrachce 

12 

12,410 

23,662 

585 

1,907 

47-14 

Ahmednugger  - 

3 

1,154 

2,765 

66 

2,396 

57-19 

Hyderabad 

4 

•1,744 

4,352 

74 

2,495 

42-43 

Aden  ... 

8 

3,983 

4,934 

138 

1,239 

34-64 

Summart  op  the  Two  preceding  Periods. 


Stations. 


Period 

Admis- 

of 

sions 

Obser- 

Strength. 

into 

Deaths. 

vation. 

Hos- 

pital. 

Ratio 
per  1,000  of 


Admis- 
sions. 


Deaths. 


BENGAL. 


Fort  William : 
First  period 
Second  period 

Total  - 

Chinsurah : 
First  period 
Second  period 

Total  - 

Dinapore : 
First  period 
Second  period 

Total  - 

Ghazeepore : 
First  period 
Second  period 

Total  - 


17 

12,855 

23,907 

S85 

1,863 

68 '82 

7 

4,683 

7,735 

272 

1,652 

58'08 

24 

17,538 

31,702 

1,157 

1,807 

65-92 

7 

4,155 

6,930 

- 

224 

1,667 

53-91 

2 

859 

2,235 

60 

2,601 

09-96 

9 

5,014 

9,165 

234 

1,827 

56-64 

I  9 

6,845 

14,251 

4S4 

2,081 

70-70 

13 

10,915 

20,158 

903 

1,817 

S2-73 

22 

17,760 

34,409 

1,387 

1.9'i7 

7S-09 

14 

10336 

16,8S8 

419 

1,554 

41-05 

.  5 

3,002 

5,638 

276 

1,878 

91-94 

19 

13,938 

22,526 

725 

1,616 

52-01 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA, 
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Summary  of  the  two  preceding  Periods — continued. 


Period 

Admis- 

Ratio 
per  1,000  of 

of 

sions 

Stations. 

Obser- 
vation. 

Strength. 

into 
Hos- 
pital. 

Deaths. 

Admis- 
sions. 

Deaths. 

BENGAL — continued. 


Cawnpore : 
First  period 
Second  period  - 

1!) 
10 

25,701 
8,985 

46,471 
20,473 

1,495 
799 

1,808 
2,278 

58-16 
88-90 

Total  - 

29 

34,086 

66,914 

2,294 

1.930 

00-13 

Agra:  _ 
First  period 
Second  period  - 

4 

S 

2,701 
5,847 

3,671 
13,833 

49 
355 

1,359 
2,365 

18-14 
60-71 

Total  - 

12 

S,548 

17,504 

404 

2.04S 

47"26 

Meerut : 
First  period 
Second  period  - 

19 

1-1 

27,328 
14,512 

35,049 
24,522 

'  S62 

639 

1,315 
1,090 

31-54 
44-03 

Total  - 

33 

41,810 

60,471 

1,501 

1,445 

35-87 

Kurnool : 
First  period 
Second  period  - 

6 

5 

5,314 
3,434 

5,252 
8,051 

137 

268 

98S 
2,344 

25-78 
78-01 

Total  - 

11 

8,748 

13,303 

405 

1,521 

46-30 

Hazareebaugh : 
First  period 
Second  period  - 

2 

1,368 
1,054 

2,308 
1,710 

78 
36 

1,687 
1,022 

57-01 
34-15 

Total  - 

4 

2  422 

4,018 

114 

1,059 

47-07 

MADRAS. 

Fort  St.  George : 
First  period 
Second  period  - 

18 
16 

13,606 
11,S5S 

20,009 
20,804 

671 

343 

1,911 
1,754 

41-96 
28-93 

Total 

34 

25,464 

40,813 

1,014 

1,838 

39-82 

Cannanore : 
First  period 
Second  period  - 

18 
17 

12,809 
15,416 

18,402 
21,832 

420 
48S 

1,436 
1,611 

32-80 
31-65 

Total 

35 

28.225 

43,234 

908 

1,531 

32-17 

Trichinopoly : 
First  period 
Second  period  - 

19 
11 

15,317 
7,628 

27,394 
14,599 

681 
237 

1,788 
1,913 

44-46 
31-07 

Total  - 

31) 

22,945 

41,993 

91S 

1,829 

40-00 

Secunderahad: 
First  period 
Second  period  - 

18 

8 

13,939 
7,133 

35,555 
12,243 

854 
405 

2,555 
1,716 

61-26 
56'78 

Total  - 

26 

21,072 

47,798 

1,259 

2,208 

59-74 

Bangalore : 
First  period 
Second  period  - 

21 
17 

21,870 
17,133 

34,538 
24,016 

072 

418 

1,579 
1,402 

30'73 
24-39 

Total  - 

38 

39,003 

58,554 

1,090 

1,501 

27-91 

Bellary : 
First  period 
Second  period  - 

10 
7 

7,504 
5,290 

14,911 
10,259 

355 
257 

1,9.87 
1,939 

47-3 
4S-6 

Total  - 

17 

12,791 

25J7U 

612 

1,959 

47-8 

BOMBAY. 

Colaba  and  Bom- 

First  period 
Second  period  - 

16 
7 

11,907. 
3,606 

22,195 
7,806 

703 
219 

1,864 
2,165 

64-08 
60-73 

Total  - 

23 

15,513 

30,001 

9S2 

1,933 

63-30 

Poena : 
First  period 
Second  period  - 

16 
13 

19,974 
13,663 

36,140 
28,541 

495 
451 

1,819 
2,0S9 

24-78 
33-01 

Total  - 

29 

33,037 

04,681 

S46 

1,923 

28-12 

Bslgaum : 
First  period 
Second  period  - 

10 
10 

6,332 
7,241 

10,814 
11,909 

175 
299 

1,707 
1,644 

27-63 
41-27 

Total  - 

20 

13,570 

22,723 

474 

1,674 

34-91 

Deesa : 
First  period 
Second  period  - 

4 
7 

2,682 
7,473 

2,879 
12,262 

141 
250 

1,073 
1,641 

53-69 
33-45 

Total  - 

11 

10,155 

15,1  11 

391 

1,491 

38-80 

Kirkee: 

First  period 
Second  period  - 

10 
14 

6,207 
9,131 

9,447 
17,218 

102 
231 

1,521 
1,886 

26-09 
25-03 

Total  - 

24 

15,338 

26,605 

396 

1,738 

25-82 

These  results  do  not  exhibit  the  loss  at  all  the 
Indian  stations  during  the  39  years  included  in  the 


first  table,  but  at  those  only  Avhere  regiments  have 
been  stationed  for  the  whole  or  the  greater  part  of  a 
year  ;  they  are  also  exclusive  of  the  loss  on  long 
marches,  which  is  often  very  heavy  ;  but  it  has  been 
considered  more  advisable  thus  to  found  the  results 
on  incomplete  data,  than  to  incur  the  risk  of  adopting 
what  might  prove  to  be  incorrect. 

5566.  What  number  of  men  do  you  think  it  would 
be  necessary  to  send  out  in  order  to  make  good  the 
excessive  loss  occasioned  by  death  ? — Suppose  the 
army  to  consist  of  80,000  men,  upon  that  80,000  men 
the  loss  would  be  60  per  thousand,  therefore  you 
would  have  to  raise  4,800  men  to  supply  that  loss. 

5567.  In  addition  to  the  mortality  at  home  incurred 
among  the  same  men  ? — No,  not  in  addition  ;  you  will 
always  lose  at  least  2  per  cent,  in  India.  You  can 
never  expect  to  have  as  small  a  loss  there  as  at  home. 

5568.  {Chairman.)  But  supposing  the  Indian  army 
to  be  only  70,000  men,  the  loss,  according  to  your 
calculation,  upon  that  number  would  be  4,200  ?  Yes. 

5569.  (Dr.  Farr.)  To  what  extent  are  you  of  opinion 
that  that  loss  could  be  reduced  ? — It  might,  perhaps, 
be  reduced  to  about  1,400  men  annually,  but  that  is 
upon  the  supposition  that  you  selected  only  healthy 
stations,  and  kept  the  troops  there  ;  I  am  aware, 
however,  that  this  cannot  be  done.  You  must  always 
occupy  some  unhealthy  stations,"  and  abide  by  the 
loss,  which  might  be  as  much  as  4  or  5  per  cent, 
even  with  the  best  arrangements.  But  there  is  no 
necessity  for  the  whole  of  the  force  in  India,  of 
70,000  men,  to  be  so  exposed  ;  for  example,  suppose 
you  kept  20,000  in  unhealthy  positions,  the  remaining 
50,000  might  be  quartered  in  stations  on  the  hills', 
or  in  localities  known  to  be  healthy.  The  loss  there 
would  be  .only  about  2  per  cent.,  or  1,000  annually  ; 
the  loss  on  the  remaining  20,000  exposed,  at,  say 
even  5  per  cent.,  would  be  another  1,000  ;  making  a 
total  loss  of  only  2,000  men  a  year,  instead  of  4,200  ; 
This  country  could,  from  what  I  know  of  recruiting, 
be  able  to  supply  that  number,  and  also  to  fill  up  the 
vacancies  by  invaliding,  and  the  time  expiring  for 
which  men  had  entered  the  service.  But  I  question 
very  much  whether,  during  an  active  war,  you  could 
keep  up  70,000  men  in  India,  exposed  to  the  mor- 
tality which  has  been  usual  during  the  last  40  years. 

5570-1.  Will  you  be  good  enough  to  state  the  full 
extent  of  our  loss  in  India  ?  I  suppose  you  would 
not  imagine  that  we  should  always  be  able  to  govern 
India  without  employing  troops  in  the  field,  or  with- 
out incurring  losses  as  heavy  as  have  already  been 
incurred.  Is  it  not,  therefore,  right  to  assume  that 
the  mortality  would  be  represented  rather  by  70  per 
thousand  than  by  60  per  thousand  ? — I  do  not  think 
that  you  will  ever  have  the  same  loss  that  you  have 
incurred  in  your  campaigns  as  heretofore.  I  believe 
for  instance,  that  in  the  first  Burmese  campaign  12 
men  at  least  died  from  disease  or  mismanagement  for 
one  that  fell  by  the  sword,  which  I  hope  is  never 
likely  to  occur  again. 

5572.  The  ordinary  mortality  among  men  of  the 
same  age  as  those  serving  in  the  army  in  England  is 
not  more  than  10  per  thousand  ;  I  mean  taking  the 
civil  population  ? — That  is  correct,  and  I  should  be 
glad  indeed  to  see  the  mortality  of  the  army  reduced 
to  one  per  cent.    I  think  it  quite  possible  to  do  it. 

5573.  If  proper  care  be  taken  of  the  army,  you  do 
not  think  that  it  will  naturally  experience  a  higher 
rate  of  mortality  than  the  general  population  of  the 
country  ? — I  think  it  ought  to  lie  reduced  to  nearly 
the  same,  but  there  are  advantages  which  the  civil 
population  enjoy  over  the  military,  Avhich  require 
to  be  taken  into  account.  Among  the  men  in  our 
army  in  England,  for  instance,  you  have  a  vast  num- 
ber who  have  been  serving  in  foreign  climates,  and 
perhaps  one-half  have  there  contracted  disease  which 
often  occasions  mortality  in  this  country,  whereas  it 
is  not  so  with  the  civil  populatiou. 

5574.  Cannot  you  eliminate  that  by  taking,  as  an 
example,  the  Guards  ? — Yes. 

5575.  Who  experience  really  a  higher  rate  of  mor- 

S  s 


Sir 

A.  31.  Tulloch, 
K.C.B. 

13  July  1861. 


322 


MINUTES  OP  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Sir 

A.  M.  Tulhch, 
K.C.B. 

13  July  1861. 


tality  than  the  troops  of  the  line  ? — Yes  ;  but  that  is 
owing  to  causes  connected  with  their  residence  in  the 
metropolis,  and  which  do  not  extend  over  the  whole 
force  in  the  kingdom. 

5576.  At  any  rate,  the  heavy  rate  of  mortality  in 
India  is  a  matter  that  you  must  consider  of  the 
greatest  importance  ? — Yes  ;  and  too  much  attention 
cannot  be  paid  to  it,  not  merely  on  the  score  of 
humanity,  but  because  if  you  ever  have  a  European 
war  there  is  likely  to  be  the  greatest  difficulty  in 
supjdying  the  casualties  which  must  occur  in  India 
among  so  large  a  body  of  men. 

5577.  Besides  the  loss  by  death,  there  is  a  great 
loss,  is  there  not,  by  invaliding  ? — Not  nearly  so  great 
as  is  supposed  ;  the  proportion  by  invaliding  is  not 
very  much. 

5578.  What  does  it  amount  to  in  1,000  men  ? — I 
think  only  about  15  or  20  annually. 

5579.  That  would  make  the  60  or  70  per  1,000, 
how  much  ? — Before  adding  them  you  must  take  into 
account  that  the  medical  officers  have  been  in  the 
habit  of  including  as  invalids  men  who  have  served 
their  time. 

5580.  But  cannot  you  separate  them? — No. 
Having  completed  21  years'  service,  which  is  the 
ordinary  period  in  the  army,  they  are  discharged  as 
worn  out  without -any  disease  being  specified.  You 
will  find,  in  the  different  tables,  that 1  this  class  con- 
stitutes a  large  number,  who,  instead  of  being  men 
likely  to  die,  are,  in  many  instances,  very  healthy 
indeed. 

5581.  What  is  the  annual  loss  out  of  1,000  men  by 
death,  invaliding,  or  disability  ? — I  should  say  about 
75  per  1,000,  excluding  casualties  in  the  field. 

5582.  Do  you  consider  that  this  mortality  is  neces- 
sarily connected  with  tropical  climates  ? — To  a  certain 
extent ;  for  instance,  I  think  you  will  always  be  liable 
to  it  in  the  West  Indies  ;  because  there,  you  cannot 
carry  the  men  up  to  a  sufficient  elevation  to  avoid  it. 

5583.  Have  you  any  returns  showing  the  mortality 
among  the  officers  in  the  East  Indies  ? — Yes,  so  far 
as  regards  the  Bengal  presidency,  where  out  of  1,184 
deaths  among  officers,  the  proportion  occurring  an- 
nually in  each  rank  and  at  each  age  was  as  under  : — • 


5587.  Can  you  furnish  the  Commission  with  any 
information  about  the  mortality  amongst  civilians  in 
the  East  Indies?  —  Yes,  I  can.    The  civil  service 
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5584.  What  age  would  represent  the  ordinary  age 
of  the  soldiers  in  India  ? — I  think  you  might  call  the 
average  age  about  27. 

5585.  Assuming  the  mortality  to  be  60  per  thousand, 
omitting  loss  in  war,  what  is  the  mortality  among  the 
officers  at  a  corresponding  age  ;  should  you  add  any- 
thing on  account  of  the  officers  coming  home  ? — The 
mortality  among  the  officers  would,  according  to  the 
returns,  be  about  one-half  of  that  which  takes  place 
among  the  troops  at  corresponding  ages,  but  it  is 
probably  reduced  at  least  one-third  by  the  facility 
of  coming  home,  and  it  would  be  a  great  advantage 
if  arrangements  were  made  by  which  soldiers  who 
had  frequently  suffered  from  tropical  disease  in  the 
East  Indies,  could  be  removed  to  regiments  serving 
in  colonies  where  that  kind  of  disease  did  not  exist, 
precisely  in  the  same  way  as  an  officer  who  finds  that 
the  climate  of  India  does  not  suit  his  constitution, 
exchanges  into  a  regiment  serving  at  the  Cape  of 
Good  Hope,  Australia,  or  America. 

5586.  Do  you  think  that  that  could  be  practically 
carried  out  ? — I  think  so ;  and  a  suggestion  was  made 
with  that  view  by  the  Committee  on  Recruiting,  of 
which  I  was  a  member.* 

*  See  page  xvii  of  Report  on  Recruiting  Commission. 
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has  a  much  lower  rate  of  mortality  than  the  military. 

5588.  That  is  shown,  I  believe,  by  the  fund  ac- 
counts ? — Yes.  For  a  period  of  46  years,  from  1 790 
to  1836,  they  supply  the  following  results  ou  this 
head : — 

Between  10  to  15  years'  service  is  the  period  when 
leave  to  Europe  is  most  generally  obtained,  which 
may  affect  these  results. 

5589.  Do  you  think  that  any  addition  should  be 

made,  as  a  correction,  to  that  rate  of  mortality  ?  

Certainly. 

5590.  I  mean  by  the  removal  of  persons  who  would 
die  if  they  remained  in  India  ? — Yes  ;  but  it  is  not 
that  which  causes  the  difference  in  the  mortality  be- 
tween military  and  civilians  so  much  as  the  nature  of 
the  duty  which  an  officer  has  to  perform  in  the  native 
force  in  the  East  Indies,  to  which  these  returns  refer, 
by  having  to  go  upon  detached  parties,  and  to  march 
through  the  country  sometimes  for  months  together, 
escorting  stores  or  treasure  from  one  part  to  another ; 
the  shifting  of  quarters  also  entails  the  necessity  for 
an  officer,  whether  of  the  native  or  European  force, 
going  through  many  unhealthy  places  ;  and  I  have 
no  doubt  that  the  difference  between  the  mortality 
of  officers  and  the  mortality  of  civilians  may  be  suffi- 
ciently accounted  for  by  these  circumstances. 

5591.  The  civilians  are  generally  stationed  at  one 
place  ? — Generally  in  one  place  ;  at  least  they  do  not 
move  about  to  the  same  extent  as  the  military. 

5592.  In  Calcutta  ? — No,  in  different  stations. 

5593.  All  over  the  country  ? — Yes  ;  their  stations 
may  in  some  instances  be  unhealthy,  but,  of  course, 
they  try  to  make  them  as  healthy  as  they  possibly  can, 
and  in  selecting  a  place  for  head-quarters,  they  en- 
deavour to  select  the  healthiest  spots  they  can  find. 

5594.  That  is  an  element  which  may  partly  account 
for  the  low  rate  of  mortality  among  them  ? — Yes. 

5595.  Then  it  would  not  appear  so  unreasonable  to 
assume  that  the  mortality  of  Europeans  in  India  need 
not  be  much  greater  than  you  have  mentioned  ? — No  ; 
I  should  say  it  need  not  exceed  2  per  cent.,  if  you 
selected  healthy  stations  and  found  employment  for 
the  men  in  various  ways,  and  if  you  had  any  means 
of  increasing  the  proportion  of  European  marriages. 

5596.  Are  you  of  opinion  that  marriage  would  re- 
duce the  mortality  ? — Yes,  I  think  so  ;  but  I  am  not 
an  advocate  for  it  upon  military  grounds. 

5597.  You  have  mentioned  several  circumstances 
which  you  think  might  lead  to'  a  reduction  of  the 
mortality  in  the  army.  The  greatest  result,  I  believe, 
was  obtained  in  Jamaica  from  removing  the  troops 
up  to  the  high  grounds  ? — Yes. 

5598.  What  was  the  elevation  of  that  station  ? — 
It  is  about  3,500  feet  at  Newcastle. 

5599.  Until  your  researches,  the  troops  had  been 
kept  upon  one  of  the  unhealthiest  parts  of  the  island  ? 
— Yes,  in  several  parts  which  were  notoriously  so. 

5600.  No  attention  had  been  apparently  paid  by 
the  authorities  to  the  immense  mortality  that  took 
place  there  ? — The  fact  had  been  before  them  that  at 
Maroon  town,  which  is  upon  high  ground,  although 
not  so  high  as  Newcastle,  the  mortality  was  con- 
siderably lower  than  in  the  plains,  from  yellow  fever 
rarely  prevailing  there  ;  but  no  return  had  been 
prepared  showing  the  exact  difference  in  the  mortality 
from  official  sources. 
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5601.  It  had  not  made  much  impression  upon  the 
Government  ? — No. 

5602.  Is  not  the  same  thing  likely  to  be  the  case 
in  India.  We  have  been  told  that  we  must  keep  a 
large  force  at  Allahabad,  where  the  mortality, 
according  to  your  table,  is  at  the  rate  of  115  per 
1(000  ? — Yes,  I  have  no  doubt  of  it.  Allahabad  is 
notoriously  unhealthy  ;  it  is  situated  at  the  con- 
fluence of  two  rivers,  where  immense  masses  of  mud 
are  exposed,  besides  decayed  vegetation ;  and  I  am 
afraid  that  you  cannot  well  avoid  having  a  certain 
number  of  troops  there ;  but  there  is  no  reason  why 
they  should  not  be  changed  more  frequently. 

5603.  Do  you  think  it  has  generally  been  known 
that  the  mortality  has  been  so  high  at  Allahabad  ? — 
Yes,  it  has  been  long  known.  In  Bengal  I  am  sorry 
to  say  that  I  can  mention  very  few  that  are  healthy, 
except  hill  stations.  Meerut  has  been  usually  a 
healthy  station  ;  the  mortality,  upon  an  average  of 
40  years  having  been  only  about  35  per  1,000, 
which  is  not  high  for  Bengal.  Madras  shows  the 
most  favourable  results  with  regard  to  health.  At 
Fort  St.  George,  with  all  the  inconveniences  of  being 
the  capital  of  the  presidency,  the  mortality  upon 
an  average  of  34  years,  has  been  only  about  40  per 
1,000  ;  at  Cannanore  it  has  only  been,  upon  an  average 
of  35  years,  32  per  1,000  ;  Trichinopoly,  where  it  is 
very  hot,  40  per  1,000  ;  and  at  Bangalore  it  has  only 
been,  upon  an  average  of  38  years,  about  28  per  1,000  ; 
that  is  a  station  at  which  you  might  keep  a  very 
large  proportion  of  troops  in  reserve  at  a  very  small 
cost  of  life. 

5604.  You  Avould  advocate  the  policy  of  keeping 
a  large  proportion  of  the  troops  at  healthy  stations, 
such  as  Bangalore  ? — Yes  ;  and  to  relieve  the  men 
at  the  unhealthy  stations  from  them  occasionally,  so 
as  to  give  the  soldier  a  prospect,  if  he  is  at  an  un- 
healthy station,  that  he  will  in  a  short  time  get  out  of 
it.  At  Bangalore  the  supplies  are  abundant,  and 
there  is  every  facility  for  keeping  a  great  number 
of  troops.  Poona,  in  the  Bombay  Presidency,  is  also 
healthy  ;  there,  upon  an  average  of  29  years,  the  loss 
has  been  only  28  per  1,000  ;  it  also  affords  great  fa- 
cilities for  cantoning  a  large  body  of  men;  as  likewise 
Kirkee,  where,  upon  an  average  of  24  years,  the 
loss  has  been  only  about  25  per  1,000. 

5605.  Then  there  is  the  station  at  Kayra,  at  which 
the  mortality  seems  to  have  been  enormous  ? — It  was, 
on  the  average  of  several  years,  123  per  1,000  annually, 
till  it  had  to  be  abandoned  from  its  unhealthiness  ; 
but  there  is  no  doubt  that  you  can  find  among  all 
those  stations  some  at  which  a  large  proportion  of 
troops  might  be  quartered  without  the  great  loss  of 
life  which  takes  place  at  present. 

5606.  Both  on  sanitary  and  on  political  grounds 
you  think  it  of  the  utmost  importance  to  save  the 
lives  of  the  soldiers  ? — Yes. 

5607.  Do  you,  on  military  grounds,  see  any  reason 
why  a  concentration  of  troops  in  healthy  places 
should  not  be  maintained  ? — No,  now  that  you  are 
getting  railroads  laid  down  ;  the  difficulty  before 
was  that  in  the  event  of  any  sudden  disturbance 
it  would  cost  so  much  time  to  bring  troops  where 
they  were  wanted ;  but  now,  with  the  facilities 
afforded  by  railroads  both  in  Bombay  and  Madras, 
there  will  shortly  be  little  difficulty  in  doing  so. 
Although  in  Bengal  no  stations  in  the  low  grounds 
or  near  rivers  are  healthy,  there  are  a  number  on  the 
hills,  where  the  mortality  is  usually  not  above  2  or  3 
per  cent.  From  these  the  men  could  be  brought 
down  with  great  facility  to  the  plains,  and  when 
brought  down,  every  one  would,  from  their  superior 
efficiency,  be  worth  two  of  those  that  you  had 
formerly  in  the  plains. 

5608.  Our  army  in  India  has  been  scattered  all 
over  the  country  in  small  detachments  ? — There  has 
not  been  much  concentration  at  any  particular  part, 
and  perhaps  it  could  not  well  have  been  otherwise 
considering  the  circumstances  of  the  mutiny  ;  lint 
now  is  the  time  to  change  all  that,  and  the  military 
authorities,  I  think,  might  fairly  be  called  upon  to 


state  what  is  the  number  of  men  that  they  must  keep  Sir 
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for  relief  or  any  great  military  or  political  object  ;   

but  it  does  happen  that  when  the  locating  of  a  large 
force  is  left  entirely  to  the  authorities  on  the  spot, 
a  regiment  may  be  brought  to  a  particular  place 
without  due  consideration  as  to  whether  it  is  healthy 
or  not. 

5609.  Are  the  results  as  shown  in  these  tables 
generally  known  in  India? — I  do  not  think  that  they 
are,  unless  they  have  been  published  since  my  exa- 
mination before  the  Organization  Committee;  there  is 
no  summary  that  I  am  aware  of  that  has  ever  gone 
out  to  India. 

5610.  Practically  you  think  that  those  results  have 
not  been  much  taken  into  account  in  selecting  sta- 
tions ?— Very  probably  not,  but  I  do  not  think  that 
the  authorities  have  been  in  a  position  to  do  so  up  to 
this  time ;  however  the  country  seems  now  so  far  settled 
that  any  great  sanitary  arrangements  might  be  Avorked 
out  with  ease.  Most  of  the  high  lands  too  have  ad- 
vantages for  the  location  of  troops  in  addition  to 
health  ;  for  example,  the  cost  of  feeding  them  at  these 
elevated  stations  would  be  materially  diminished,  for 
the  meat  is  usually  very  bad  in  the  unhealthy  parts  of 
the  country,  and  comparatively  dear  ;  whereas  in  the 
healthy  places  there  is  usually  plenty  of  grass,  and 
Avheat  is  abundant,  so  that  you  get  bread  cheaper.  At 
such  stations  too  the  labour  of  the  men  might  be 
made  available  in  reducing  much  of  the  cost  at  pre- 
sent incurred  for  accommodation.  It  affords  a 
further  and  very  important  consideration  in  this 
question  that  unless  some  measures  be  introduced  to 
lessen  the  mortality  among  the  troops,  the  cost  of 
transport  to  keep  up  the  European  army  which  it  is 
contemplated  to  maintain  in  India  will  be  enormous. 

5611.  What  number  of  men  should  you  have  to 
send  out  every  year  to  maintain  an  army  of  70,000 
men  ? — The  calculation  I  submitted  to  the  Organiza- 
tion Committee  on  that  head  was,  that  if  each  regiment 
had  to.  be  relieved  once  in  10  years,  there  would  be 
8,000  men  required  for  relieving  the  regiments  alone 
every  year. 

5612.  That  is  for  80,000  men  ?— Yes  ;  8,000  men 
would  be  required  to  relieve  the  regiments  every  10 
years,  and  8,000  men  Avould  come  home  with  their 
regiments,  making  16,000  passages  to  be  provided 
besides  those  for  5,600  recruits  who  would  be  re- 
quired to  replace  the  men  who  died,  calculating  the 
deaths  in  80,000  men  at  70  per  thousand.  There 
would  also  be  about  4,000  invalids  and  time-expired 
men,  who  had  completed  10  years  service,  to  be 
brought  home  ;  and  about  4,000  recruits  to  go  out 
to  replace  them. 

5613.  (Chairman.)  You  are  assuming  the  army  in 
India  to  be  maintained  at  80,000  men  ? — Yes. 

5614.  But  do  you  think  that  that  will  be  the  num- 
ber maintained  ? — Yes,  Avhen  60,000  men  were  named 
as  the  probable  number  of  the  army  the  Indian  Go- 
vernment had  a  large  European  army  of  their  own 
besides.  Now  that  is  to  be  amalgamated  with  our 
Line  army,  and  therefore  I  think  there  will  not  be 
fewer  than  80,000  men,"  or  between  that  and  70,000, 
altogether  in  future. 

5615.  (Dr.  Farr.)  What  is  the  average  time  oc- 
cupied in  the  passage  to  India  ? — About  three  months 
and  a  half  now. 

5616.  So  that  about  7,500  men  AArould  be  constantly 
on  the  sea  ? — Yes. 

5617.  Have  you  made  any  calculation  as  to  the 
expense  ? — The  expense  amounts  to  a  very  large  sum 
indeed  ;  so  large  tha*  it  would  be  betAveen  250,000/. 
and  3o0,000/.  annually,  unless  some  means  be  adopted 
of  selecting  healthy  stations,  and  so  reducing  the 
mortality  ;  if  you  did  so,  a  great  part  of  these  men 
to  be  relieved  would  like  India,  and  Avould  remain 
at  those  healthy  stations,  and  not  wish  to  come  home 
at  all  ;  they  Avould  A_olunteer  into  other  regiments, 
and  in  that  way  you  would  save  the  cost  of  transport. 
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Sir  There  would  not  be  the  same  number  of  invalids, 
A      c's"^1'  anc^  Probably  a  great  part  of  the  time-expired  men 

'      '       would  re-engage. 
13  July  1861.       5618.  Do  these  men  who  die  serve,  on  the  average, 
  the  full  term  of  10  years  ? — No. 

5619.  So  that  you  have  more  frequent  changes 
than  if  the  men  enjoyed  better  health  ? — Yes. 

5620.  This  economy  in  the  transport  of  men,  you 
think,  might  be  fairly  taken  into  account  in  con- 
sidering the  expense  ? — Yes  ;  and  now  that  rail- 
roads are  becoming  general  throughout  India,  there 
would  be  no  difficulty  in  making  the  reliefs,  which 
has  been  one  great  objection  hitherto. 

5621.  (Sir  B.  Martin.)  Of  all  the  causes  which 
reduce  our  armies  through  sickness  and  mortality, 
fever,  I  presume,  you  find  to  be  the  greatest  cause  in 
all  tropical  climates  ? — In  some  places  ;  but  it  is 
dysentery  in  others. 

5622.  In  Bengal  it  forms,  does  it  not,  by  far  the 
greater  item  ? — I  have  no  doubt  of  it. 

5623.  Next  in  order  of  frequency,  would  stand 
dysentery,  diarrhoea,  and  liver  disease  ?  —  Yes.  I 
think  there  is  no  doubt  that  those  three  diseases  and 
fever  will  embrace  nearly  the  whole  of  the  mortality. 

5624.  None  of  those  strictly  tropical  diseases  are 
found  to  prevail  in  the  mountain  ranges  of  tropical 
climates  ? — Dysentery  prevails  ;  but  it  maybe  doubt- 
ful whether  it  originated  there. 

5625.  It  has  been  assumed  that  it  has  been  gene- 
rally carried  thither  from  the  plains,  either  directly 
in  the  instances  of  men  suffering  from  bowel  com- 
plaint, or  by  men  in  reduced  health  going  from  the 
plains  to  the  colder  regions,  where  they  are  seized 
with  bowel  disorders,  but  not  tropical  dysentery  ? 
— I  am  not  aware  of  the  distinction  ;  I  believe,  how- 
ever, that  several  regiments  which  have  gone  to  the 
hill  stations  suffered  from  dysentery  and  diarrhoea ; 
but  in  most  cases  their  health  had  been  affected  before, 
and  therefore  it  is  a  question  whether  the  disease 
originated  there,  or  if  they  brought  with  them  a 
predisposition  to  it. 

5626. .  If  the  latter,  it  would  rather  go  to  establish 
the  fact  that  the  mountain  ranges  are  better  calcu- 
lated for  the  preservation  of  health  than  the  cure  of 
disease  ? — I  believe  those  in  Bengal  are  found  to  be 
so,  but  there  is  a  considerable  difference  between 
that  part  and  the  Neilgherries,  the  country  about 
Bangalore,  and  about  Poona,  in  so  far  as  those  are 
extensive  table  lands,  whereas  in  Bengal  the  stations 
I  allude  to  are  principally  on  mountains  of  very 
considerable  elevation,  with  deep  valleys  intervening, 
where  there  are  sources  of  malaria. 

5627.  Is  not  syphilis  also  a  very  powerful  cause, 
directly  and  indirectly,  both  of  sickness,  mortality, 
and  invaliding  ? — There  can  be  no  doubt  of  it  ;  but, 
as  I  have  already  stated,  I  do  not  think  that  venereal 
is  so  general  as  to  account  for  any  considerable 
proportion  of  the  mortality. 

5628.  It  would  act  move  in  an  indirect  way,  by  re- 
ducing the  general  health  through  the  disease  and 
through  the  remedies  necessary  for  its  cure  ?  — 
Yes. 

5629.  That  is  your  opinion  ? — Yes  ;  and  it  also 
adds  very  materially  to  the  amount  of  invaliding  ? — 
I  know  this  by  the  number  oi*men  who  are  pensioned 
on  account  of  disease  which  had  obviously  originated 
in  syphilis. 

5630.  (Dr.  Farr.)  In  the  proportion  of  the  whole 
number  constantly  sick  in  the  army,  does  not  syphilis 
constitute  a  large  part  of  the  actual  sickness  of  the 
army  ? — Yes ;  in  all  the  returns  that  I  have  framed, 
you  will  see  what  a  number  have  been  under  treatment 
for  that  disease. 

5631.  Does, not  that  form  a  very  large  proportion 
of  the  sickness  in  the  army  ? — Yes. 

5632.  What  is  the  total  amount  of  the  sickness  in 
the  army  ? — Usually  five  per  cent,  at  home  ;  I  have 
no  exact  statement  of  the  numbers  constantly  sick 
from  syphilis,  but  only  of  the  number  of  cases  oc- 
curring auuually,  many  of  them  I  am  aware  are  very 

,  lingering. 


5633.  So  that  it  forms  really  a  very  essential 
part  of  the  sickness  of  the  army  ? — Yes,  no  doubt  of 
it  ;  but  in  India,  you  have  no  greater  proportion  of 
venereal  disease,  with  a  very  large  proportion  of 
other  sickness.  • 

5634.  Out  of  120,000  men,  for  instance,  in  Eng- 
land and  in  India,  how  many  are  labouring  under 
syphilis  ?  —  The  proportion  of  cases  in  England, 
taken  on  the  average  of  10  years,  would  be  about  60 
per  thousand  annually.  I  cannot  get  the  information 
for  India  without  analysing  the  returns  of  venereal 
from  that  country,  which  would  involve  great  labour. 

5635.  (Sir  It.  Martin.)  Speaking  of  the  stations 
on  the  plains  generally  throughout  India,  does  it  not 
happen,  even  at  the  healthiest  of  them,  that  in  the 
course  of  a  residence  there  the  constitution  of  the 
European  soldier  becomes  deteriorated  ? — Certainly, 
and,  what  is  worse,  their  spirits  break  down,  and 
I  have  very  little  doubt  that,  in  many  instances, 
they  resort  to  dissipation  from  no  other  cause  than 
the  apparent  hopelessness  of  getting  out  of  an  un- 
healthy station. 

5636.  It  has  been  repeatedly  stated  before  this 
Commission  that  the  men  sink  in  their  frames,  and 
especially  in  the  chest  ? — I  cannot  say  that  I  have 
observed  that  ;  but  I  have  observed  among  a  great 
number  of  the  men  belonging  to  the  East  India 
Company,  who  have  recently  been  discharged,  a 
great  deficiency  of  chest  ;  whether  it  arises  from  that 
cause  or  not  I  cannot  say,  but  as  compared  with  the 
men  of  other  regiments,  they  are  generally  small- 
chested  men. 

5637.  Another  evil  attending  a  residence  on  the 
plains  of  India'  is,  that  owing  to  the  heat  the  men 
cannot  take  that  amount  of  exercise  which  is  neces- 
sary to  preserve  them  in  good  muscular  condition 
and  in  health  ? — There  can  be  no  doubt  of  it  ;  they 
cannot  take  that  degree  of  exercise  which  is  ne- 
cessary. 

5638.  I  believe  you  have  made  extensive  observa- 
tions on  the  question  of  acclimatization  in  hot  cli- 
mates ? — Yes. 

5639.  Will  you  be  good  enough  to  state  the  results 
of  your  observation  on  that  subject  ? — My  views  were 
expressed  as  far  back  as  24  years  ago,  in  the  report 
upon  the  West  Indies,  when  I  had  to  go  very  fully 
into  the  question,  before  the  military  authorities 
would  consent  to  bring  about  a  change,  then  strongly 
advocated  by  me,  and  by  which,  instead  of  the  troops 
being  kept  for  10,  or  sometimes  for  12  years, — in  the 
West  Indies,  they  could  be  relieved  every  three  years. 
This  was  objected  to,  not  merely  by  military,  but 
by  medical  men,  on  the  ground  that  the  oftener  reliefs 
were  effected  the  greater  would  be  the  tendency  or 
the  supposed  tendency  to  sickness  and  mortality, 
owing  to  the  want  of  acclimatization.  I  went  over 
the  returns  for  about  40  years,  for  the  purpose  of 
getting  at  all  the  facts  on  the  subject  of  acclimatiza- 
tion, and  the  result  is  published  in  my  report  on  the 
West  Indies.  It  extends  over  two  or  three  pages, 
and  is  supported  by  a  calculation  deduced  from  the 
returns  of  every  regiment  that  had  been  in  the  West 
Indies  for  a  period  of  40  years,  and  which  clearly 
showed  that  it  was  erroneous  to  suppose  that  any 
great  mortality  necessarily  arose  from  the  circum- 
stance of  the  men  being  new  to  the  climate.  Upon 
that  a  great  change  was  introduced,  under  which  the 
troops  were,  in  the  first  instance,  sent  to  the  Mediter- 
ranean to  serve  for  three  years,  then  to  the  West 
Indies  to  serve  for  three  years,  and  then  to  America 
to  serve  for  the  remainder  of  the  period,  usually 
about  four  years.  There  were  some  financial  advan- 
tages attending  this  arrangement  as  well  as  those 
connected  with  health.  For  instance,  it  had  been 
found  that  when  troops  were- sent  direct  to  the  West 
Indies,  comparatively  little  service  was  got  out  of 
them  before  tliey  died  or  were  invalided  ;  that  when 
they  were  sent  direct  to  America  they  deserted, 
sometimes  as  many  as  200  or  300  in  a  year,  and  little 
service  was  got  out  of  them  either,  as  it  was  almost 
always  the  young  soldiers  who  deserted.   But  by  this 
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new  arrangement  the  soldiers  who  were  sent  out  to 
the  Mediterranean  had  usually  served  for  about  two 
years  in  England,  this,  with  three  years  in  the 
Mediterranean,  made  five  years'  service,  and  wheii 
they  were  sent  to  the  West  Indies  to  serve  for 
three  years  more,  of  course  those  who  died  there 
had  given  a  greater  proportion  of  service  than  if 
they  had  been  sent  direct.  By  the  time  that  the  regi- 
ment reached  North  America  most  of  them  had  thus 
given,  as  a  minimum,  about  11  years'  service,  after 
which,  if  a  man  deserted,  he  would,  by  sacrificing  his 
prospect  of  pension,  be  rather  a  gain  than  a  loss  to  the 
Government.  That  principle  was  adopted  for  reliefs, 
and  I  looked  upon  it  with  great  apprehension  for  a  long 
time,  lest  any  evil  consequences  might  arise,  although 
I  had  done  everything  I  could  to  ascertain  that  my  pre- 
mises were  correct.  But  I  am  glad  to  say,  after  an 
experience  of  24  years,  it  is  found  that  the  mortality 
since  this  change  has  been  only  6  per  cent,  in  the  West 
Indies  instead  of  8  per  cent.,  as  formerly  ;  therefore 
I  hold  that  point,  as  to  acclimatization,  to  be  clearly 
settled,  more  especially  as  in  the  West  Indies  there 
has  been  no  very  great  change,  by  moving  the  troops 
to  elevated  localities,  as  in  Jamaica,  which  could 
account  for  such  reduced  mortality. 

5640.  An  opinion  is  generally  entertained  by  the 
medical  officers  of  the  army  that,  when  placed  under 
more  favourable  sanitary  conditions,  the  soldier  re- 
siding in  a  warm  climate  has  the  functions  of  his 
body  brought,  as  it  were,  to  a  balance  which  is  favour  • 
able  to  his  condition,  and  that  men  so  circumstanced 
have  been  more  capable  of  encountering  the  great 
fatigues  of  long  marches,  and  have  been  less  subject 
to  disease  than  new-comers.  Do  you  believe  in  the 
doctrine  so  far  as  that  goes  ? — I  do  not  think,  so  far 
as  I  can  ascertain,  that  there  is  much  difference  be- 
tween the  two,  or  that  the  circumstance  of  a  soldier's 
constitution  being  deteriorated  by  repeated  attacks 
of  disease  during  long  residence,  is  likely  to  produce 
the  result  you  speak  of.  , 

5641.  You  would  say  that  a  residence  in  an  un- 
healthy climate  must  necessarily  produce  injury  for 
every  year's  residence  ? — Yes,  and  that  is  strongly 
borne  out  by  the  very  returns  I  have  already  quoted 
to  you  regarding  the  officers  of  the  Indian  army, 
showing  that  the  mortality  usually  increases  with 
age  and  rank,  but  as  the  colonels,  the  lieutenant- 
colonels,  and  majors  have,  as  a  general  rule,  lived 
longer  in  India  than  the  rest,  if  length  of  residence 
would  have  saved  them  from  the  ordinary  run  of 
mortality,  they  ought  to  have  sustained  a  lower  rate 
than  their  juniors  instead  of  a  higher. 

5642.  The  result  of  your  investigations  would  lead 
you  to  reject  the  doctrine  of  acclimatization  in  totof 
—Yes  ;  I  would  certainly  not  attempt  to  found  any 
sanitary  measures  upon  it. 

5643.  (Dr.  Gibson.)  Has  not  the  mortality  among 
vv    the  troops  in  England  been  reduced  below  that  of  the 

civil  population  of  the  same  ages  at  our  large  stations, 
such  as  Aldershott  ? — I  understand  that  it  has  been 
so,  from  some  calculations  that  have  been  made  by 
Dr.  Balfour.  I  have  not  had  the  returns,  but  I  have 
every  confidence  in  his  calculations,  and  I  am  happy 
to  find  that  there  is  so  great  a  change  in  the  mor- 
,  tality  of  soldiers  in  this  country,  where  great  sanitary 
improvements  have  taken  place. 

5644.  (Dr.  Farr.)  Are  you  aware  of  anything  to 
account  for  that  ? — The  great  difference,  as  com- 
pared with  former  years,  is  that  more  attention  is 
paid  to  the  space  that  a  man  should  have  in  barracks. 

.  I  look  upon  that  as  the  greatest  of  all  the  changes 
that  have  been  effected.  One  can  easily  imagine 
this  from  the  fact  that  the  lower  classes  of  our  popu- 
lation who  live  in  towns,  or  in  the  more  confined 
parts  of  them,  die  at  very  nearly  the  same  rate  as 
the  military  have  hitherto  died  ;  but  those  who  live 
in  healthier  situations,  and  have  a  cottage  to  them- 
selves, with  the  wind  perhaps  blowing  through  every 
portion  of  it,  are  healthy,  notwithstanding  all  they 
undergo  ;  they  are  also  exposed  to  all  descriptions  of 


weather  during  agricultural  operations,  but  it  seems  Sir 

to  do  them  no  harm.  A-  M  Tulhch, 

5645.  To  that  you  attribute  the  great  decrease  in         '  '_' 
the  mortality,  and  the  greatly  improved  health  where    13  juiy  1861. 
people  live  so  much  in  the  open  air  ? — Yes  ;  I  think  ______ 

also  a  very  great  advantage  is  likely  to  be  obtained 

by  having  separate  buildings  for  a  limited  number  of 
men,  instead  of  their  all  being  in  one  barrack.  It 
has  often  surprised  me  that  so  much  expense  should 
be  incurred,  amounting,  I  believe,  to  about  80/.  or 
90/.  a  man,*  in  order  to  obtain  enormous  barracks, 
when  soldiers  would  be  much  more  likely  to  be 
healthy  if  in  smaller  buildings  that  would  hold  only 
10  men  each.  This  would  avoid  much  of  the  dis- 
turbance at  night;  for  if  there  happens  to  be  one 
drunken  man  in  a  barrack  room,  he  is  continually 
making  a  noise  ;  and  if  two  or  three  come  in  wet,  it 
is  very  inconvenient  to  all  by  creating  damp  in 
the  l'oom.  It  is  also  a  very  serious  matter  in 
a  sanitary  point  of  view,  that  if  one  man  be  seized 
with  contagious  disease,  it  may  extend  over  a  very 
large  number,  therefore  I  think  that  all  our  exertions 
should  be  not  to  build  enormous  barracks,  but  to  have 
small  and  inexpensive  ones,  in  the  erection  of  which, 
owing  to  their  simplicity,  the  services  of  the  soldiers 
might  perhaps  be  made  useful. 

5646.  (Chairman.)  But  that  is  totally  contrary  to 
the  present  practice  ? — Yes,  and  I  cannot  understand 
how  it  happens  that  we  pay  more  for  the  accommoda- 
tion of  the  soldier  in  the  present  day  than  would 
build  separate  cottages  with  a  room  to  himself ;  that 
this  is  the  case,  you  will  find  if  you  refer  to  the  cost 
of  barracks. 

5647.  (Sir  P.  Cautley.)  Does  not  it  stand  to  reason 
that  four  small  barracks  for  100  men  would  cost  more 
than  one  large  barrack  for  100  men? — So  you  would 
suppose,  but  I  only  look  at  the  result  ;  it  depends 
entirely  upon  the  mode  of  building.  It  is  true 
that  you  have  more  walls  in  four  barracks,  but  you 
have  thicker  walls  for  the  100  in  a  large  barrack  ; 
you  have  only  one  roof,  but  you  must  have  stairs, 
and  all  those  additions  come  to  be  very  expensive. 

5648.  (Chairman.)  All  that  you  desire  with  re- 
spect to  quiet,  and  preventing  the  spread  of  con- 
tagion, would  be  sufficiently  secured  by  dividing  a 
large  and  extensive  barrack  by  strong  partition  Avails  ? 
. — Yes,  but  you  must  carry  them  all  the  way  up,  which 
is  very  expensive. 

5649.  (Dr.  Gibson.)  Do  you  think  that  a  building 
divided  in  that  way  would  be  as  healthy  as  small 
detached  buildings  ? — No,  and  you  will  find  that  a 
small  cottage  containing  four  rooms  could  be  built 
for  somewhere  about  150/.  If  you  were  to  put  two 
men  into  each  of  those  rooms,  you  would  have  ac- 
commodation for  eight  men.  for  a  sum  which  at 
5  per  cent,  would  be  only  11.  10s.  a  year.  I  have 
returns  as  to  barracks  which  sIioav  the  expense  to 
be  nearly  five  times  that  sum  in  this  country,  and  I 
have  some  from  India  which  make  it  ten  times  as 
much. 

5650.  And  the  saving  would  be  greater  in  India, 
or  in  any  country  where  the  Government  had  an 
unlimited  command  of  men  ? — Yes  ;  in  India,  I 
think  that  the  greater  part  of  the  buildings  could  be 
erected  by  the  men.  When  I  was  inquiring  into  the 
mortality  in  the  West  Indies,  I  pointed  out  the  great 
advantage  that  it  would  be  if  the  men  could  be  re- 
moved to  Maroon  town, f  and  an  objection  on  the  score 
of  expense  was  raised.  It  was  said  that  on  the  low 
grounds  there  were  plenty  of  barracks  which  had 
been  erected  at  an  enormous  cost,  and  it  was  a  great 
pity  that  they  .should  not  be  occupied.  In  order  to 
get  over  the  difficulty  with  regard  to  the  expense, 
it  was  suggested  that  the  troops  at  Maroon  town 

_ should  be  employed  in  building  huts  for  themselves^ 


*  A  summary  recently  prepared  of  the  average  cost  of  10 
barracks  makes  the  rate  86/.  15.9.  for  each  man  and  officer 
quartered  in  them. 

f  See  p.  103  of  Report  on  Sickness,  Mortality,  &c.  of  Troops 
in  the  West  Indies  and  Jamaica. 
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Sir         which  was  done.    The  68th  regiment  was  employed 
A.  M.  Tulloch,  t0  build  them,  which  they  were  very  glad  to  do,  that 
K.C.B.       they  might  not  remain   in  an  unhealthy  locality. 
13  July~l86l    Though  only  of  wood,  they  lasted  for  about  seven 

 '   years,  and  cost  about  305.  a  hut.    The  men  got 

nothing  but  a  pair  of  shoes  each  for  the  tear  and 
wear  incident  to  such  work,  and  the  nails  and  iron 
work  were  furnished  to  them.  This  shows  what 
soldiers  can  do  for  themselves.  In  Burmah  we  were 
obliged  to  build  our  own  barracks.  I  grumbled  much 
about  it  at  the  time,  but  I  have  often  thanked  the 
general  officer  who  forced  me  to  this  expedient.  In 
India  you  have  an  abundance  of  wood,  and  everything 
to  enable  you  to  build  cheaply  in  those  healthy 
stations,  and  the  men  could  assist  .in  the  mornings 
and  evenings.* 

There  is  another  advantage  which  I  think  might 
be  attained  by  the  men  being  located  in  the  higher 
stations.  It  may  be  possible  for  them  to  be  supplied 
with  beer  manufactured  there,  and  I  am  afraid  that 
if  they  are  not  so  supplied,  the  enormous  expense 
which  is  at  present  incurred  in  sending  beer  out  to 
them  from  this  country  will  ultimately  have  to  be 
discontinued.  I  understand,  from  some  returns  that 
I  have  before  me,  that  the  East  Indian  Government 
are  paying  now  very  nearly  200,000/.  a  year  for  the 
cost  of  supplying  beer  to  the  troops  ;  there  is  no 
difficulty,  so  far  as  I  am  aware,  in  brewing  beer  in 
India.  Good  hops  and  barley  can  be  raised  in  the 
country,  and  a  low  equable  temperature,  such  as  is 
required  for  brewing,  can  be  found  at  Bangalore, 
the  Neilgherries,  and  various  other  places. 

5651.  (Sir  P.  Cautley.)  Are  you  aware  that  it  has 
been  tried  in  Bengal  and  also  at  Mussourie  ? — Yes ; 
and  that  is  the  very  reason  why  I  advert  to  it. 

5652.  (Chairman.)  You  are  probably  aware  that 
there  is  no  difficulty  in  making  beer  in  India,  but  the 
difficulty  is  to  get  the  men  to  drink  it  ? — Yes  ;  be- 
cause the  beer  you  refer  to  was  not  made  by  profes- 
sional brewers,  but  by  an  officer  who  knew  little  about 
it,  though  anxious  to  do  his  best  in  so  important  a 
matter  as  the  introduction  of  beer  at  a  moderate 
rate. 


*  At  page  46  of  the  Appendix  to  the  Indian  Organiza- 
tion Report,  Colonel  Baker  states  the  cost  of  barracks  for  a 
regiment  of  the  line  at  15,000/.  a  year,  being  at  the  rate  of  about 
12/.  per  man  annually. 

The  witne 


5653.  (Sir  P.  Cautley.')  At  Mussourie  the  beer  was 
brewed  by  a  professional  man,  and  his  beer  was  very ' 
well  liked  by  the  officers,  but  the  men  did  not  approve 
of  it  ? — But  they  would  have  approved  of  it  if  they 
could  have  got  no  other. 

5654.  It  will  not  bear  carrying  ? — But  if  you  had 
men  upon  the  high  lands  you  would  not  require  to 
send  it  to  them,  you  would  brew  it  on  the  spot  ;  if, 
for  instance,  you  had  10,000  at  Bangalore,  you  would 
brew  the  beer  to  be  used  by  the  men  on  the  spot. 

5655.  The  hops  are  all  imported,  and  I  was  in- 
formed by  Mr.  Bowley,  the  person  who  brewed  beer, 
that  he  had  great  difficulty,  in  certain  parts  of  the 
process,  in  keeping  up  an  equable  temperature  ;  the 
hops  he  obtained  from  England.  They  have  been 
within  the  last  few  years  pressed  into  a  very  small 
compass,  and  there  has  been  no  great  difficulty  with 
regard  to  them? — Hops,  I  believe,  will  grow  in 
India. 

5656.  But  they  do  not  flower  perfectly  ? — In  that 
case  they  could  be  got  from  Europe  ;  any  alternative 
seems  better  than  the  present  costly  system.  I  find, 
for  instance,  that  in  1859,  in  Bengal  alone,  the  quan- 
tity consumed  amounted  in  one  year  to  73,000  hogs- 
heads, and  the  sum  it  cost  the  Government  was 
2,608,510  rupees,  which  is  such  an  enormous  ex- 
penditure that  I  am  very  much  afraid  it  can  not  be 
continued. 

5657.  It  was  with  reference  to  that  point  that  I  put 
the  question  when  you  mentioned  that  there  would 
be  great  advantage  by  locating  European  troops  on 
the  hills  on  account  of  the  cheapness  of  feeding  them. 
When  you  come  to  consider  that  the  beer  has  to  be 
transported  on  men's  backs,  particularly  up  the  Hima- 
layan mountains,  and  that  there  is  not  the  facility  of 
obtaining  meat  there  which  you  imagine,  in  all  that 
line  of  country,  so  far  as  economy  goes,  these  cir- 
cumstances would  seem  to  be  rather  against  it  ? — My 
argument  was'that  the  beer  could  at  hill  stations  be 
brewed  on  the  spot,  consequently  there  would  be  no 
expense  in  carriage,  and  sheep  are  usually  cheap  and 
good  in  all  mountainous  countries  where  the  tempera- 
ture is  low  as  in  the  Himalayan  ranges. 

5658.  Most  of  the  sheep  that  are  served  out  in  bar- 
racks are  brought  from  below.  They  may  be  fattened 
up  as  well  as  they  can  ? — The  sheep  at  Bangalore  are 
very  fine,  and  at  Poona  they  can  be  had  at  a  very 
moderate  rate. 

withdrew. 


Mr.  D.  Siebe,  Mr.  Daniel  Siei 

C  E 

 1  5659.  (Chairman.)  You  are,  I  believe,  the  manu- 
facturer of  J.  Harrison's  patent  ice-making  machines? 
—Yes. 

5660.  What  quantity  of  ice  can  be  made  with  this 
machine  ?< — A  machine  requiring  a  10-horse  power 
engine  to  work  it  (consumption  of  coals  about  one 
ton  in  24  hours)  will  produce  four  tons  of  ice  in  that 
time. 

5661.  What  is  the  cost  of  manufacturing  this  ice 
in  London  ? — It  is  estimated  by  Mr.  Harrison  to  be 
less  than  10s.  per  ton,  including  interest  upon  capital; 
such,  I  believe,  would  be  the  case  upon  a  large  scale, 
with  a  machine  capable  of  producing  from  10  to  20 
tons  per  diem  ;  my  experience  with  a  four-ton 
machine  has  led  me  to  estimate  it  at  about  15s.  per 
ton. 

5662.  Is  it  proposed  to  cool  the  air  of  rooms  by  this 
means  ? — Yes,  by  circulating  cold  water  through 
pipes  upon  the  same  principle  as  rooms  are  warmed  ; 
the  pipes  being  placed  close  to  the  ceiling  to  allow 
the  cold  air  to  descend,  or  by  passing  the  air  through 
the  tubes  of  the  refrigerator,  and  cooling  it  direct. 

5663.  (Sir  P.  Cautley.)  What  is  the  cost  of  the* 
machine,  including  steam  engine,  and  for  what  will 
it  be  delivered  in  Calcutta,  Madras,  or  Bombay  ? — 
The  cost  of  a  four-ton  machine  and  steam  engine, 
boiler,  &c,  is  1,650/.  The  cost  of  a  one-ton  machiue, 
steam  engine,  &c,  is  650Z.  I  am  unacquainted  with 
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the  cost  of  shipment  to  India,  having  always  delivered 
the  machines  to  the  merchants  here  in  England,  who 
attended  the  shipment. 

5664.  What  materials  are  used  or  employed  in  the 
manufacture  ? — Ether,  chloride  of  sodium  (ordinary 
table  salt),  and  water. 

5665.  What  amount  of  ether  is  expended  during  a 
day  in  the  manufacture  of  four  or  five  tons  ? — About 
two  lbs.  of  ether  are  lost  per  day,  depending  entirely 
upon  the  soundness  of  the  machine. 

5666.  What  description  of  ether  is  necessary  ;  and 
what  is  the  price  of  ether  ? — Sulphuric  ether  is  pre- 
ferable, which  costs  Is.  8c?.  per  lb. 

5667.  What  amount  of  salt  is  expended  in  the 
manufacture  of  four  or  five  tons  of  ice  ;  and  at  what 
cost  ? — It  appeared  so  small,  that  I  have  not  paid 
particular  attention  to  it,  but  as  far  as  I  am  able  to 
judge,  56  lbs.  would  be  amply  sufficient.  The  price 
of  salt  is,  I  believe,  2s.  per  cwt. 

5668.  Can  you  explain  shortly  how  a  room  would 
be  cooled,  and  how  kept  cool  by  the  use  of  the 
machine,  say  to  60°  Fahrenheit? — The  machine 
could  be  placed  in  the  basement  of  the  building,  or 
in  an  outhouse,  and  connected  with  the  apartments 
by  means  of  tubes  ;  in  the  apartments  rows  of  copper 
tubes  could  be  attached  to  the  ceiling,  or  what  would 
perhaps  be  preferable,  a  false  ceiling  of  sheet  copper 
could  be  employed,  a  pump  attached  to  the  machine. 
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causing  the  cold  water  to  circulate  in  either  case. 
In  cooling  the  air  before  entering  the  apartment,  a 
blowing  fan  would  be  requisite  to  force  it  through 
the  tubes  of  the  refrigerator,  then  conducted  by  means 
of  wood  or  earthenware  pipes  to  the  apartments,  and 
means  taken  to  diffuse  it  generally  without  causing 
a  draft. 

5669.  It  is  understood  that  only  portions  of  the 
machine  offer  difficulty  in  repair  ;  are  valves  with 
spiral  springs  attached  or  connected  with  it ;  from 
what  cause  are  they  likely  to  get  out  of  order  ;  is  it 
merely  from  wear,  or  from  accident  ? — The  only 
portions  which  are  somewhat  difficult  to  repair  are 
the  four  valves,  two  inlet  and  two  outlet  ;  an  ordinary 
mechanic,  however,  with  the  use  of  a  small  lathe,  &c, 
could  repair  them.  Ordinary  wear  and  tear  is  the 
cause  of  their  getting  out  of  "order,  or  the  breaking 
of  a  spiral  spring. 

The  witness 


5670.  Supposing  that  a  machine  is  erected  at  a 
place  distant  from  the  means  of  repair,  what  portions 
ought  to  be  supplied  in  duplicate  ? — A  spare  set  of 
the  above-mentioned  valves  and  springs,  and  spare 
brasses  for  the  bearings,  screws,  bolts,  &c. 

5671.  What  is  the  cost  of  these  duplicates  ? — 
About  501. 

5672.  What  establishment  is  requisite  for  the 
maintenance  of  the  machine  ? — One  skilled  mechanic 
and  three  or  four  labourers. 

5673.  (Chairman.)  Is  there  anything  else  you 
would  like  to  add  in  explanation  ?  —  No  ;  except 
that  before  applying  the  machine  for  cooling  rooms 
in  India,  I  should  advise  experiments  to  be  tried  in 
England,  in  order  to  ascertain  the  best  means  of 
applying  the  cooling  power.  With  regard  to  making 
ice,  that  has  been  thoroughly  tested,  and  would, 
therefore,  not  require  any  preliminary  trials. 

withdrew. 
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D.  Siebe 
C.E. 


13  July  1861. 


ADDENDUM. 


Extract  from  Supplement  to  the  CalcuttaG-azettk, 
Saturday,  22  June  1861. 

From  the  Military  Finance  Department,  to  the  Secretary  to 
the  Government   of  India,  Military  Department, — 
(dated  Calcutta,  the  23rd  May  1861.) 
Sir, — We  have  the  honour  to  submit,  for  the  considera- 
tion of  Government,  a  Report  on  the  introduction  of  a  new 
machine  for  making  ice,  of  which  we  have  been  favoured 
with  an  inspection  and  demonstration  of  its  capabilities, 
and  the  result  appears  to  us  to  be  so  satisfactory,  that  we 
should  not  be  doing  our  duty  faithfully  to  the  Government 
did  we  not  at  least  bring  this  prominently  under  notice. 

2.  Our  attention  has  been  directed  to  this  matter  in  con- 
sequence of  our  being  aware  of  the  largely  increased  con- 
sumption of  ice  in  hospitals  and  barracks  in  the  various 
military  stations  in  India,  and  the  great  difficulty  and 
expense  with  which  this  necessary  is  at  times  procurable ; 
and  also  in  certain  districts  and  seasons  of  the  uncertainty 
of  supply.  And  as  we  have  noted  with  earnest  attention 
the  desire  of  Government  not  only  to  provide  for  its  soldiers 
and  others  every  necessary,  but  to  provide  such  necessaries 
at  the  most  reasonable  cost,  we  introduce  this  subject  as  one 
well  worthy  of  attention,  as  the  Government  has  now  become 
a  large  and  certain  consumer  for  the  necessary  to  which  this 
paper  immediately  relates,  both  with  regard  to  its  sanitary 
as  well  as  its  financial  bearing. 

3.  By  the  courtesy  of  Mr.  Calder,  of  the  Firm  of  Messrs. 
D.  Wilson  and  Co.,  we  have  been  enabled  to  test  the  pro- 
perties of  this  machine,  and  the  advantages  which  it  affords 
of  giving  a  steady  and  certain  supply  of  ice  throughout  the 
year,  no  matter  in  what  situation ; — and  we  are  of  opinion 
that  much  benefit  would  be  derivable  from  the  establish- 
ment of  an  ice  factory  at  most  of  the  cantonments,  if  the 
Government  would  take  the  initiative  in  proposing  the 
measure,  and  offering  its  support  on  certain  conditions ;  and 
if  the  residents  in  cantonments  will  also  take  their  part  in 
its  establishment  and  management,  a  course  which  we  have 
but  little  doubt  they  would  be  glad  to  adopt,  on  being 
made  aware  of  the  opinion  of  the  Government  in  reference 
hereto. 

4.  We  would  therefore  suggest  that  inquiries  should  be 
set  on  foot  with  a  view  to  ascertain,  in  the  first  instance, 
what  private  means  would  be  available  towards  the  etablish- 
ment  of  these  ice  machines  ;  information  being  at  the  same 
time  given  as  to  what  might  be  the  expected  product  and 
return  to  be  derived  therefrom,  as  illustrated  in  the  following 
paragraphs. 

5.  It  will  be  seen  from  the  accompanying  copy  of  letter 

Rupees,  from  Mr.  Calder,  that 
Machine  No.  3  size        -        -  5,000 
Engine  for  ditto  -         -         -  1,500 
Cost  for  freight  and  other  neces- 


saries at  starting 

Total  Rupees  - 


Cost  of  Ether      -        .  ■ 
Ditto  Coal 
Ditto  Salt,  4  seers 
Ditto  Oil,  2  pints  - 
2  Men's  wages  for  Ice  Machine  - 
2      ditto      ditto     Engine  - 
Engineer's  pay  per  day  - 
Wear  and  tear  of  Machine  and 

Engine  per  day  - 
Interest  of  money  per  day 


1,000 
7,500 


Total  Rupees 


on  an  outlay  of  Rupees 
7,500,  as  per  margin,  for 
a  No.  3  size  machine, 
and  an  engine  and  other 
apparatus   for  working 
Rupees,  the  same,  and  with  an 
additional  daily  expense 
of  rupees  14-4,  detailed 
in  the  margin  for  pro- 
duction of  ice,  1000  lbs. 
of  ice  can  be  available 
o  every  day ;  and  calcu- 
o  lating  upon  the  data  set 
~  forth,  the  cost  of  ice  thus 
-  obtained  is  less  than  one 


piece  (three  pie)  per  lb.,  whereas  ice  procured  from  a  private 
firm  costs  not  less  than  one  anna  for  the  same  quantity  in 
Calcutta ;  therefore,  comparatively,  the  cost  of  ice  obtained 
by  such  a  machine  is  to  the  cost  of  ice  purchased  from  a 
private  firm  as  1  is  to  4'4,  or  in  other  words  greater  than 
four  times  the  cost  of  the  former,  and  irrespective  of  the 
charge  for  conveyance. 

6.  Although  these  data  may  be  subject  to  variations 
according  to  locality,  some  of  the  items  above  mentioned  in 
the  margin  may,  by  the  circumstances  of  the  country,  be 
in  excess  of  the  price  set  against  it ;  and,  vice  versa,  others 
might  be  reduced.  But  on  the  whole  they  serve  as  a  good 
basis  for  calculating  the  probable  expense  that  will  be  in- 
curred for  a  pound  of  ice  thus  produced  in  any  part  of  the 
country  ;  and  perhaps  it  may  not  be  too  wide  an  assumption 
if  we  assert  that  the  rate  per  lb.,  as  above  stated,  is  suscep- 
tible of  diminution.  The  item  of  allowance  for  the  engineer 
being  the  only  one  capable  of  altering  the  case  to  any  con- 
siderable degree,  we  would  therefore  beg  to  bring  to  the 
notice  of  Government  the  fact  that  almost  every  regiment 
could  furnish  a  man  capable  of  working  such  a  machine, 
and  suggest  that  advantage  may  be  taken  of  this — should 
our  suggestions  be  entertained — as  it  will  afford  the  two- 
fold benefit  of  causing  a  reduction  of  outlay  and  provide 
means  of  useful  employment  to  the  men. 

7.  In  further  explanation  on  this  point,  viz.,  the  cost  at 
which  ice  can  be  produced  by  the  ice  machine,  we  have  the 
honour  to  append,  for  the  perusal  of  Government,  a  de- 
tailed statement  drawn  up  by  our  colleague,  Lieutenant- 
Colonel  Simpson,  who,  in  company  with  Assistant  Com- 
missary General  Captain  R.  C.  Wroughton,  inspected  the 
working  of  the  machine,  which,  by  Mr.  Calder's  kindness, 
they  were  made  thoroughly  acquainted  with,  and  have  been 
enabled  to  report  upon  accordingly.  We  would  here  ob- 
serve, that  the  result  have  as  to  cost  and  quantity  of  ice 
produced  daily  may  be  considerably  modified  by  the  use  of 
a  No.  1  engine,  which  is  capable  of  producing  a  larger 
quantity,  and  so  as  to  be  in  an  inverse  ratio  of  the  two 
items  of'  cost  and  produce ;  and  that  this,  in  our  opinion, 
would  be  a  strong  argument  in  favour  of  employing  the 
larger  description  of  machine. 

8.  In  suggesting  the  establishment  of  ice-making  ma- 
chines, either  directly  by  the  Government  or  subsidized  by 
it,  we  believe  that  we  are  bringing  under  notice  not  only  a 
most  useful  but  an  economical  measure.  We  consider  that 
they  would  soon  repay  any  advance  made  or  cost  incurred, 
in  the  great  difference  in  price  at  which  the  ice  would  be 
supplied  :  and  that  they  would  afterwards  be  self-support- 
ing, and  even  to  a  certain  degree  profitable,  we  have  no 
doubt.  On  the  whole,  we  believe  that  we  are  introducing  a 
matter  to  the  notice  of  Government  which  is  well  worthy  of 
its  serious  consideration,  and  we  beg  leave  to  recommend  it 
accordingly.  At  the  same  time  we  would  wish  to  record  our 
sense  of  the  great  courtesy  exhibited  by  Mr.  Calder  in  first 
pointing  our  attention  to  this  matter,  and  afterwards  in 
allowing  so  free  access  to  and  giving  so  full  information 
respecting  the  machine. 


P.S. — Since  writing  the  foregoing  letter,  we  have  ob- 
tained from  the  Examiner,  Commissariat  Accounts,  certain 
data  showing  approximately  the  cost  of  ice  supplied  for 
hospitals  in  the  Bengal  Presidency  during  the  season  of 
1860,  which  we  append  hereto,  and  to  which  we  beg  refer- 
ence. The  quantity  actually  delivered  and  the  time  of  de- 
livery are  not  clearly  stated,  but  the  figures  indicate  that  ice 
has  been  supplied  at  a  much  higher  cost  than  that  at  which 
it  might  be  expected  to  be  obtained  by  the  machine ;  and  as 
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Mr  D  Siehe    it  is  stated  also  that  in  many  instances  the  quantities  fur- 
'  CE      '   nished  have  been  so  delivered,  only  when  procurable,  it  is 
but  fair  to  suppose  that  a  much  larger  quantity  would  have 
been  used  could  it  have  been  obtained. 


J3  July  1861. 


Appendix. 

Statement  of  Cost  of  Ice  supplied  for  Hospital  use,  during 
the  Season  of  1860-61. 


Station. 


Agra  - 

Allahabad 

Bareilly 

Benares 

Barrackpore 

Cawnpore 

Dacca  - 

Dinapore 

Darjeeling 

Perozepore 

Pyzabad 
Jullundur 
Kussowlie 
Lahore  - 

Lueknow 

Meerut- 

Mooltan 

Peshawur 

Presidency 

Rawul  Pindi 


Saugor  - 
Sealkote 
Umballa 


Daily 
Supply. 

Period. 

Cost. 

Remarks. 

234  Seers. 

Season 

500 

0 

o 

Average  daily 
supply. 

4 

106 

Do. 

1,272 

0 

ii 

13j  „ 

Do. 

164  14 

4 

Unknown 

Season 

768 

0 

0 

For  12  Shares. 

None 

None 

None 

Unknown 

TTllli'>1An7Tl 
\J  1 1 IV I  II  I  \>  11 

288 

0 

0 

None 

None 

None 

None 

None 

do. 

None 

None 

do. 

When  procur- 

18 Seers 

Season 

144 

0 

0 

able. 

24  „ 

1  month 

182  12 

9 

Ditto. 

17  „ 

Season 

211 

13 

9 

None 

None 

0 

0 

0 

Average  daily 

32  Seers 

Season 

280  14 

0 

supply. 

Unknown 

Unknown 

625 

0 

0 

63  . 

Season 

504 

0 

0 

14 

Do. 

129 

8 

0 

Ditto. 

16 

Do. 

307 

0 

0 

Unknown 

Do. 

472 

8 

0 

Per  3,780  Seers. 

11 

1  month. 

360 

0 

0 

Per  9  Shares  at 

40  Rs.  per 
Share. 

None 

None 

0 

0 

0 

Per  27  Shares. 

Unknown 

Season 

174 

5 

3 

22  Seers 

Unknown 

66 

0 

0 

11  Shares,  at  6 

Rs.  per  Share. 

Total  Cost  - 

6,510  12 

1 

(Signed)       G.  Balfour,  Colonel, 
President,  Military  Finance  Department. 

From  A.  Calder,  Esq,  to  Colonel  G.Balfour,  President, 
Military  Finance  Department. — (Dated  Calcutta,  the  9th 
April  1861.) 

I  have  now  the  pleasure  to  send  you  sufficient  data  in 
respect  to  cost  of  ice  machine,  engine,  &c,  also  the  cost  of 
a  pound  of  ice  produced  by  such  a  machine." 
The  cost  of  the  No.  3  machine  is        -  -    Rs.  5,000 

Add  cost  of  engine  for  ditto     -  -  -     „  1,500 

Ditto    of  freight   and   other  necessaries  at 

starting-        -  -     „  1,000 


Rs.  7,500 


Such  a  machine  is  capable  of  producing  at  least  1,000  lbs. 
of  ice  per  day. 


Ether    -          -  - 

Coal  

Salt,  4  seers  - 
Oil,  2  pints  - 

Two  men's  wages  for  ice  machine 

Two  ditto   ditto  for  engine  - 

Engineer's  wages  per  day  - 

Wear  and  tear  per  day  of  machine  and  engine  - 

Interest  of  money  per  day  ... 

1,000  lbs.  of  ice  cost 


Rs. 

1 

0 

33 

3 

8 

99 

0 

8 

99 

0 

4 

33 

0 

8 

99 

0 

8 

99 

5 

0 

53 

2 

0 

55 

1 

0 

55 

14 

4 

2.  I  may  premise  that  the  machine  we  inspected  was 
found  to  be  working  under  many  disadvantages,  the  room 
containing  it  being  adjacent  to  the  hotel  kitchen,  and  the 
engine  in  close  proximity ;  moreover,  the  heat  was  stream- 
ing through  an  exposed  roof,  and  while  the  condensation 
worked  was  of  very  high  temperature,  the  wooden  refrigera- 
tor was  not  jacketted,  thus  causing  the  ether  to  enter  the 
evaporator  at  a  high  temperature,  and  the  entrance  of  caloric 
into  the  refrigerator  to  be  excessive. 

3.  Notwithstanding  all  these  disadvantages  and  draw- 
backs, the  production  of  ice  was  steady  and  complete. 

4.  It  is  considered  there  are  few  positions  or  climates  in 
India  where  the  powers  of  the  machine  could  be  more 
severely  tested,  as  there  are  in  all  places  means  of  modify- 
ing intense  heat,  none  of  which  were  in  the  present  instance 
applied,  but,  on  the  contrary,  the  heat  of  the  climate  was 
aggravated  by  the  artificial  heat  gendered  by  the  engine  and 
the  kitchen  fires. 

5.  Having  satisfied  ourselves  completely  on  this  point, 
we  assumed  the  production  of  ice  under  circumstances  in 
any  of  the  stations  of  India  to  be  equal  to  that  now  real- 
ized by  Messrs.  Wilson  and  Co.,  and  therefore  Mr.  Calder's 
calculation  serves  as  a  base  on  which  to  frame  a  financial 
statement. 

6.  The  excess  on  expenditure  over  Mr.  Calder's  working 
estimate  in  distant  up-country  stations  may  be  on  the  fol- 
lowing items : — 

Ether — cost  of  transit  up-country         -    25  per  cent. 
Coal  or  wood     -  -  -  -    50  „ 

The  other  items  may  be  considered  as  constant  or  capable 
of  diminution. 

7.  There  is  only  one  of  any  moment  worthy  of  notice, 
viz.,  the  engineer. 

8.  Most  European  regiments  would  furnish  more  than 
one  man  capable  of  attending  to  the  machine,  which  is  in- 
deed very  simple,  consisting  principally  of  a  double  cylinder 
and  pistons  working  two  induction  and  two  discharge 
valves,  and  occasionally  an  air  pump,  'to  mainiain  the 
vacuum  complete.  All  therefore  that  is  required  is  a  steady 
man  accustomed  to  engineering,  and  who  will  keep  every 
part  scrupulously  clean. 

9.  We  may,  however,  arrive  at  very  large  deductions  in 
cost  of  production,  rated  by  Mr.  Calder  at  less  than  one  pice 
per  lb.,  or  say  35  seers  per  rupee. 

10.  This  is  by  adopting  No.  1  size  machine,  the  out-turn 
being  four-fold  that  of  the  one  under  review. 

11.  As  the  same  (10-horse  power)  engine  would  work 
No.  1  size  we  have  no  extra  expenditure  in  coal. 

12.  The  next  charge  is  ether* — the  leakage  is  but  slightly 
increased  by  size,  indeed,  size  is  favourable  to  correctness 
of  fit ;  but  allowing 

■50  per  cent,  increase,  we  have  Rupees  -  1 

Salt,  say  1 00  per  cent.                  „  -  0 

Oil,  50  per  cent.                         „  -  0 

Two  men  extra  for  ice                  „  -  1 

Wear  and  tear                            „  -  6 

Interest  of  money                        „  -  3 


which  is  less  than  one  pice  per  lb.  (please  examine).  The 
ether  is  imported  in  drum  cases  with  gun-metal  screw  caps, 
quite  safe,  and  no  waste. 

Our  catalogue  herewith,  page  8,  will  give  you  a  sketch  of 
machine.  Bear  in  mind,  that  it  is  essential  to  have  a  supply 
of  good  water. 

Statement  drawn  up  by  Lieutenant-Colonel  Simpson. 

The  statement  of  the  patent  Ice-making  Machine  fur- 
nished by  Mr.  Calder,  of  the  firm  of  Messrs.  D.  Wilson 
and  Co.,  where  the  machine  is  now  in  daily  operation,  is 
satisfactory.  On  its  receipt,  I,  in  company  with  the  De- 
puty Commissary  General,  Captain  Wroughton,  inspected 
the  machine  when  working  on  the  10th  April  1861. 

1.  I  availed  myself  gladly  of  Captain  Wroughton's  ex- 
perience and  talents  as  a  machinist,  and  also  because  that 
officer  had  in  1 859,  when  in  London,  thoroughly  investi- 
gated the  patent  then  just  licensed.  His  opinion  was  at  the 
time  so  favourable,  that  he  had  at  one  time  determined  to 
bring  one  out  to  India,  but  as  his  position  then  was  uncer- 
tiwn,  he  was  deterred  by  the  risk  he  ran  of  not  being  able 
to  superintend  its  erection  and  working. 


12 

8 
2 
8 
0 
0 


Total  increase  of  No.  1  on  No.  3 
size  , 

Add  Mr.  Calder's  estimate  for 
No.  3  size  , 

Cost  of  4,000  lbs.  of  ice  , 


-  11  14  0 

-  14    4  0 

-  26    2  0 


produced  daily  by  12  hours'  working,  being  at  the  rate  of 
130  lbs.  per  rupee,  or  more  than  \h  maunds. 

13.  When  therefore  it  is  considered  that  this  out-turn  is 
a  certainty,  can  be  doubled  by  working  night  and  day,  and 
gives  block  ice  of  double  value  from  its  extra  keeping  pro- 
perties to  the  pan-ice  now  made  at  stations  in  the  north- 
west, the  certainty  of  its  superseding  can  only  be  effected 
by  the  relative  price  at  which  the  two  methods  can  be 
worked. 

14.  Now  an  eight  seer  share  of  ice  generally  costs  60  ru- 
pees per  season  in  Northern  India,  and  is  supposed  to  secure 
to  the  fortunate  holder  a  supply  for  six  months  in  each  sea- 
son ;  but  what  with  total  and  partial  failures  through  un- 
favourable weather  in  December  and  J anuary,  on  an  average, 
less  than  half  this  period  may  be  held  to  represent  the  usual 
benefit  derived  from  the  shares;  but  admitting  the  full  six 
months'  supply  to  be  always  forthcoming,  the  shareholder 
will  receive  in  lieu  of  his  rupees  60,  seers  1,456,  being  at 
the  rate  of  24  seers  per  rupee  ;  but  the  same  quantity  pro- 
duced by  a  1st  size  engine  would  cost  but  rupees  22-8,  be- 
sides lasting  double  the  time  in  the  ice  basket.  A  small 
engine  such  as  was  inspected  would  give  a  similar  quantity 
for  rupees  45. 

15.  The  buildings,  &c.  must,  however,  be  estimated  for, 
and  they  are  few  and  simple  :  a  small  two-roomed  building 
with  thick  roof  and  enclosed  verandahs  is  all  that  is  re- 
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quired, — no  pits,  nor  platters,  nor  beaters  or  collectors, 
&c.  &c. 

16.  This  would  be,  say,  rupees  2,000,  and  could  easily  be 
paid  out  of  the  ice  made  by  putting  on  a  trifling  per-centage 
on  the  charge. 

17.  Government  has  already  become  a  large  and  certain 
customer  through  hospital  consumption,  and  has  showed 
so  much  interest  in  there  being  a  regular  supply  of  ice  for 
the  sick  soldiers,  as  in  some  instances  to  order  money  to  be 
advanced  from  the  public  Treasury  for  the  purpose  of  erect- 
ing the  buildings  and  pits  of  ice  concerns  in  the  old 
system. 

18.  It  is  believed  that  this  paper  holds  out  no  false  or 
inflated  hopes,  but  if  what  it  states  is  true,  ere  long  the 
patent  ice  machine  will  be  in  many  stations ;  for  if  a  Saxon 
community  has  heretofore  always  struggled  through  the  un- 
certainty of  climate,  and  the  scarcity  of  labour  for  ice  lifting 
to  success,  it  will  not  fail  to  accept  a  plan  which  is  perfect 


in  its  action,  equal  in  its  delivery,  and  economical  in  its  jyr-  j)  siebe 
cost.  '  c.E. 

VJ.  What  is  now  sought  to  be  urged  is,  that  in  the  pre-  

sent  unsettledness  of  things,  and  the  late  large  expenses  of    13  July  1861. 
the  community,  Government  should  come  forward  and  ______ 

advance  freely  for  the  purchase  of  engines,  and  repay  itself 
from  the  issues  of  ice  to  hospitals. 

20.  There  will  be  no  risk,  for  the  ice  machine  is  destined 
to  become  "  an  institution,"  and  to  be  felt  as  one  of  the 
first  wants  to  be  relieved  by  any  Indian  community ;  and  as 
the  manufacture  of  soda  water,  an  article  standing  far  below 
ice  as  a  luxury,  has  already  Mien  in  many  instances  into 
the  hands  of  the  natives,  so  likewise  it  is  believed  that  ere 
long  no  city  of  any  note  will  be  without  its  ice  engines  (ice 
being  an  article  most  highly  prized  and  relished  by  every 
native  who  can  afford  to  purchase  it),  and  the  scenes  of  a  ' 
Cabul  bazaar  to  be  re-acted  in  India  by  there  being  ice  sold 
in  every  bazaar. 


Thursday,  17th  October  1861. 


PRESENT  : 

The  Right  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 


Sir  Ranald  Martin,  C.B.,  F.R.S. 

J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 


William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 


Dr.  Frederic  John  Mouat,  Surgeon  Major,  Bengal  Army,  examined. 


5674.  (Chairman.)  You  have  served,  I  believe, 
about  21  years  in  India  ? — I  have. 

5675.  Has  your  service  been  chiefly  in  the  presi- 
dency of  Bengal  ? — My  service  has  been  in  the  pre- 
sidency of  Bengal  ;  but  I  have  been  on  duty  as  high 
up  the  country  as  Lahore.  I  was  then  engaged  on 
inspection  duty. 

5676.  Have  you  served  with  native  or  European 
troops,  or  in  what  capacity  have  you  served  ? — I  have 
served  very  little  with  troops.  I  first  served  with 
European  troops  in  Fort  William.  I  was  then  with 
the  21st  Fusileers.  I  was  subsequently  in  medical 
charge  of  the  47th  native  infantry,  and  was  afterwards 
attached  to  the  artillery  at  Dumdum.  I  was  then 
transferred  M  the  civil  department,  in  which  I  have 
remained  ever  since. 

5677.  You  have  published  a  report,  I  believe,  on 
the  state  of  the  jails  in  India  ? — I  have  published 
several  reports  on  that  subject. 

5678.  Have  you  served  long  enough  with  native 
troops  to  have  acquired  some  practical  knowledge  of 
the  manner  in  which  they  are  housed,  and  the  sanitary 
conditions  under  which  they  live  at  their  stations  ? — 
Quite  so.  I  have  seen  them  in  almost  every  station, 
from  Calcutta  to  Lahore,  and  in  the  Eastern  Provinces. 

5679.  The  native  troops  hut  themselves,  do  they 
not,  receiving  some  assistance  to  enable  them  to  do 
so  from  the  Government? — That  is  generally  the 
case  ;  in  fact,  it  is  almost  universally  so.  The  at- 
tempts which  have  been  made  to  house  them  in 
barracks  have  been  very  unfavourably  received  by  the 
native  troops. 

5680.  For  what  reason  ? — Partly  on  account  of 
their  caste  prejudices  ;  for  example,  men  of  different 
castes  and  religions  do  not  like  to  be  associated 
together  in  the  same  room  ;  in  some  cases  from 
having  their  families  — their  women  and  children — 
with  them  ;  but  in  almost  all  cases,  on  account  of  the 
preference  which  the  natives  have  for  isolation  and 
privacy — a  home  of  their  own. 

5681.  Is  it  the  general  custom  for  them  to  take 
their  families  along  with  them  ? — Not  in  the  old 
Bengal  army ;  it  is  so  in  the  Madras  army,  and  in  some 
local  regiments,  but  in  the  regiments  of  the  Line,  the 
old  Sepoy  regiments,  they  very  seldom  had  their 
families  with  them. 

5682.  (Sir  R.  Martin.)  Especially  the  high  caste 
Hindoos  ? — Scarcely  ever.  My  regiment  contained 
an  unusual  proportion  of  Brahmins,  and  I  do  not 
think  any  of  them  had  their  families  with  them, 
unless  they  had  sufficient  means  to  house  them  com- 
fortably, and  to  isolate  them  in  the  way  that  they 
liked. 

5683.  The  47th  regiment  was  a  general  service- 
corps,  was  it  not  ? — It  was. 


5684.  And,  therefore,  there  were  fewer  high  caste 
men  amongst  them  ? — Not  so  ;  for.  curiously  enough, 
in  consequence  of  the  great  popularity  of  its  com- 
manding officer,  it  had,  when  I  belonged  to  it.  a 
larger  proportion  of  high  caste  men  than  any  other 
general  service  corps.  Colonel  Pogson  was  a  man 
who  was  well  known  in  Oude,  and  very  popular  with 
natives.  As  a  rule  in  the  general  service  corps,  there 
are  comparatively  few  high  caste  men,  in  consequence 
of  their  objection  to  cross  the  seas. 

5685.  (Dr.  Gibson.)  You  have  referred  to  barracks 
which  have  been  built  for  native  regiments  ? — ^Yes, 
at  Akyab,  in  Arracan,  barracks  were  built  for  the 
local  battalion,  but  the  men  would  not  live  in  them, 
although  they  would  have  been  much  more  comfort- 
able in  every  way  than  in  their  huts  ;  they  still  pre- 
ferred pigging  after  their  own  fashion  in  the  huts. 
There  is  another  place  besides  that  which  I  have 
mentioned.  At  Dorunda  the}r  have  built  barracks,  and 
the  men  have  inhabited  them  ;  there  they  have  not 
raised  any  very  great  objection  to  doing  so  that  I 
heard  of ;  that  was  on  the  south-east  frontier. 

5686.  (Sir  JR.  Martin.)  In  that  case,  caste  was  the 
sole  obstruction,  I  presume  ? — No,  not  with  them  ; 
for  they  were  almost  all  Mughs  and  Burmese  ;  but  the 
objection  was  equally  strong  amongst  them. 

5687.  It  has  been  found  in  many  instances,  that  the 
low  caste  men  give  as  much  trouble  about  caste  as 
men  of  a  higher  caste  ? — The  lower  castes  give  a  great 
deal  more  trouble,  as  they  are  more  tenacious  of  such 
privileges  as  pertain  to  their  respective  castes  ;  it  is 
the  case  also  in  prisons. 

5688.  (Chairman.)  In  the  huts  are  the  men  to- 
gether, or  are  the  huts  generally  small  ?  —  They 
are  small,  and  they  are  generally  occupied  in  this 
way  ;  each  man  has  his  own  hut,  and  if  there  are  any 
members  of  his  own  immediate  family  with  him  they 
live  with  him,  but  not  otherwise. 

5689.  The  men  do  not  club  together  ? — No. 

5690.  A  native  objects  to  go  into  a  barrack  because 
he  prefers  a  home  of  his  own,  however  small  or  un- 
comfortable it  may  be  ? — Yes,  and  he  likes  it  to  be  as 
similar  to  the  one  he  has  left  behind  him  in  his  native 
village,  as  possible. 

5691.  You  are  probably  of  opinion  that  the  feeling 
in  favour  of  that  mode  of  living  is  not  likely  to  alter  ? 
— I  should  say  certainly  not,  with  the  present  feelings 
of  the  natives  as  to  caste,  for  they  are  probably  more 
tenacious  on  that  score  now  even  than  they  were 
before  the  mutiny  and  the  issue  of  the  Queen's  Pro- 
clamation. 

5692.  Then  you  look  upon  it  as  a  necessity,  that 
where  native  troops  are  employed  they  must  be 
allowed  to  hut  themselves  in  their  own  way  ? — At 
present  I  am  afraid  it  is  so. 

T  t 


Dr. 
F.  J.  Mouit. 

17  Oct.  1861. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr.  5693.  Of  what  material  are  the  liuts  in  general 

F.  J.  Mouai.    built  ? — They  are  generally  built  of  mud  :  mud  Avails 

with  grass  roofs,  or  roofs  covered  with  palm  leaves. 
17  Oct.  1861,        5694>  A  thatch  of  palm  leayes  p_Xhe  thatch  ig 

unusually  of  grass  ;  those  built  by  Government  are 
tiled  where  tiles  are  procurable,  from  their  incombus- 
tibility. 

5695.  To  what  extent,  as  a  general  rule,  does  the 
Government  or  any  authority  interfere  in  the  build- 
ing of  those  huts,  in  order  to  see  that  the  conditions 
are  such  as  they  ought  to  be  ? — There  is  very  little 
interference  ;  in  fact,  the  natives  would  not  tolerate 
much  interference.  In  the  matter  of  interference  that 
of  the  officers  appears  to  be  confined  to  causing  the  huts 
to  be  built  in  regular  lines,  leaving  a  space  between 
each,  and  the  means  of  digging  a  trench  for  the  pur- 
poses of  drainage  ;  but  Avith  regard  to  the  interior  of 
the  hut,  there  is  no  supervision  of  any  kind  exercised; 
in  fact,  none  would  be  submitted  to  by  the  great 
majority  of  the  Sepoys  ;  they  will  not  allow  you  to 
approach  within  their  bounds,  or  to  come  within  their - 
doors. 

5696.  {Dr.  Farr.)  Do  the  huts  consist  of  single 
rooms  ? — Yes  ;  except  in  the  case  of  native  officers, 
who  have  tAvo,  rarely  more;  they  build  a  Zenana  com- 
pound, which  is  a  small  space  outside,  in  which  the 
women  can  carry  on  their  different  occupations  Avithout 
being  seen. 

5697.  Is  there  any  attempt  made  to  drain  the 
ground  round  about  the  huts  ?  ■ —  Only  by  digging 
trenches. 

5698.  What  becomes  of  all  the  dirt  that  accumu- 
lates round  about  a  station  ? — They  are  very  dirty 
places,  but  people  are  employed  by  the  cantonment 
officers  to  clean  these  places  and  remove  all  the  filth, 
but  at  the  best  of  times  the  native  lines  are  dirty  ; 
and  if  left  to  themselves  they  never  would  clean 
them  ;  they  would  accumulate  every  possible  species 
of  filth  there. 

5699.  There  is  no  objection,  I  suppose,  to  the  en- 
forcement of  external  cleanliness,  provided  the  in- 
terior of  the  houses  is  not  interfered  with  ? — Not  the 
least  objection. 

5700.  Is  there  any  interference  on  the  part  of  the 
Government  for  the  purpose  of  seeing  that  there  is  a 
proper  amount  of  space  given  to  a  hut  ? — Not  in  the 
interior.  The  commanding  officer  generally  possesses 
influence  enough  to  see  that  they  are  built  with 
tolerable  uniformity  and  regularity,  but  beyond  that 
no  interference  is  exercised  ;  certainly  there  Avas  not 
in  my  regiment,  although  the  commanding  officer  was 
so  popular  that  he  could  have  done  whatever  he 
wished,  yet  he  refrained. 

5701.  {Sir  R.  Martin.)  Are  there  any  other  cases 
besides  the  question  of  hutting  in  which  caste  inter- 
feres with  the  sanitary  arrangements  in  a  native  can- 

*  tonment  ? — Yes,  there  is  with  regard  to  their  personal 
habits  of  ablution,  and  what  they  term  their  burri 
fudger  and  their  defecations  generally.  In  all  such 
matters  it  is  very  difficult  to  deal  with  the  habits 
of  these  people. 

5702.  As  regards  their  personal  habits,  they  are 
generally  cleanly,  their  ablutions  are  regular,  are 
they  not  ? — With  the  Hindoo  Sepoy  particularly  so  ; 
cleanliness  is  one  of  the  injunctions  of  his  religion  ; 
but  it  is  not  so  much  so  with  the  Mahomedan 
Sepoy,  and  still  less  so  with  the  Madras  Sepoy,  and 
the  Mugh  is  probably  the  dirtiest  of  all  in  his  lines. 
On  parade  and  on  duty  great  personal  cleanliness 
is  enforced. 

5703.  How  is  the  water  supplied  to  the  native  lines? 
1      — Invariably  from  tanks  in  the  lower  provinces  ;  in 

some  of  the  up-country  stations  it  is  procured  from 
deep  wells,  but  almost  always  from  tanks  and  Avells 
combined,  where  there  is  good  well  water. 

5704.  The  tank  is  used  for  bathing,  is  it  not  ? — 
There  is  generally  a  special  tank  set  apart  for  that 
purpose  ;  but  there  is  in  every  cantonment  one  large 
drinking  tank  which  is  popular  among  them,  and 
contains  purer  Avater,  and  a  guard  is  placed  over 
that  in  order  to  preA'ent  bathing,  and  to  prevent 
dogs  and  animals  being  Avashed  in  it. 


5705.  Then  there  is  some  attention  paid  to  the 
purity  of  the  water  ? — Yes,  as  far  as  such  means  as 
they  have  in  cantonments  go,  the  greatest  possible 
attention  is  paid  to  it. 

5706.  Generally  speaking,  is  the  supply  of  water 
abundant  ? — In  Lower  Bengal  it  is  very  abundant 
always  ;  the  water  is  so  near  the  surface  that  there 
the  tanks  are  very  rarely  dry  ;  in  the  upper  provinces 
at  the  dryest  season  of  the  year  the  water  is  usually 
impure,  and  contains  salts  from  the  soil. 

5707.  {Sir  R.  Martin.)  But  it  is  all  conveyed,  is  it 
not,  by  hand  labour  ? — For  domestic  use  entirely  by 
that  means  ;  they  carry  it  themselves  ;  amongst  the 
Mahomedans  it  is  carried  by  bheesties  or  water 
carriers,  who  carry  it  in  goat  skins. 

5708.  {Dr.  Farr.)  Hoav  does  the  water  get  into 
the  tanks  ? — It  is  generally  from  the  rain-fall  during 
the  rainy  season,  and  partly  from  the  drainage  of  the 
adjoining  soil,  surface  drainage  ;  more  rarely  from 
springs  in  the  soil. 

5709.  Does  not  the  suface  water  which  thus  drains 
into  these  tanks  often  convey  many  impurities  into 
them  ? — No  doubt  of  it  ;  after  a  heavy  fall  of  rain  the 
water  is  very  muddy  and  dirty,  and  it  takes  24  or  48 
hours  to  subside  and  become  clear. 

5710.  A  tank  in  India  is  like  a  horse  pond,  is  it 
not  ? — Yes,  except  that  it  is  more  uniformly  deep, 
and  the  banks  and  sides  are  kept  clean. 

5711.  {Chairman.)  It  is  often  lined  with  stone,  is 
it  not  ? — The  old  tanks,  which  were  constructed  by 
the  Mahomedans,  Avere  so,  but  not  those  of  the  present 
day  ;  they  are  simply  excavated.  In  some  places  they 
are  puddled  with  clay  to  pre\-ent  leakage,  and  there 
are  generally  brick  steps  constructed,  ghauts  as  they 
are  called,  leading  down  to  them,  to  enable  the  men 
to  bathe  and  take  water  at  all  times. 

5712.  {Sir  R.  Martin.)  Are  not  the  tanks  fre- 
quently filled  also  from  neighbouring  rivers  ? — In 
Calcutta  they  are,  but  I  do  not  think  there  are  any 
means  of  doing  it  in  any  other  place  that  I  have 
seen,  except  during  high  inundations  in  stations 
situated  on  the  banks  of  great  rivers.  At  Calcutta 
the  Lai  Diggie  is  periodically  filled  at  high  tide,  and 
many  other  tanks  in  that  city  are  filled  from  the 
aqueducts. 

5713.  {Dr.  Farr.)  The  natives  themselves  attach 
importance  to  pure  water,  do  they  not  ? — Yes. 

5714.  And  they  ascribe  many  diseases  to  impurities 
in  the  water  ? — Yes,  at  every  station  Avhich  is  un- 
popular among  them  the  diseases  are  ascribed  first  to 
the  impure  water,  and  next  to  bad  air. 

5715.  Do  you  think  that  that  opinion  is  well 
founded  ? — Yes,  I  do. 

5716.  What  diseases  do  you  think  may  be  more 
particularly  referred  to  impure  water  ? — It  is  difficult 
to  say  what  specific  diseases  are  traceable  to  it  alone, 
but  Avorms  and  boAvel  affections  are  probably  those 
most  frequently  so  caused. 

5717.  Have  you  observed  any  instances  in  Avhich 
disease  could  to  your  satisfaction  be  referred  to  im- ' 
pure  water  ? — In  a  marshy  district  I  have  no  doubt 
that  impure  Avater  has  a  tendency  to  produce  diarrhoea, 
especially  when,  in  a  A'ery  dry  season,  the  Avells,  and 
even  the  tank  Avater,  are  more  or  less  loaded  with 
salts,  diarrhasa  is  very  rife  in  those  cases,  and  the  same 
thing  occurs  from  Avater  that  is  drunk  from  tidal 
rivers  ;  for  even  in  the  hot  season  when  the  tides  are 
A'ery  Ioav,  the  water  is  to  a  certain  extent  brackish. 

5718.  {Sir  R.  Martin.)  That  description  of  tvater 
must  necessarily  disturb  the  bowels  ? — I  think  so  ; 
it  certainly  lias  that  effect  upon  Europeans.  I  ac- 
companied a  detachment  of  sailors  to  Assam  during 
the  mutiny,  and  the  Avater  Avas  all  taken  in  alongside 
from  the  river  :  a  most  frightful  outbreak  of  cholera 
occurred  within  24  hours  after  our  embarkation,  and 
the  men  attributed,  it  to  the  water. 

5719.  On  the  score  of  caste  do  you  think  that  the 
natives  Avould  objeot  to  the  conveyance  of  the  water 
in  iron  pipes  ? — They  Avould  at  first,  for  they  are  very 
suspicious  in  all  matters  of  this  kind.  I  do  not  think 
that  any  permanent  objection  Avould  arise  to  it. 

5720.  {Chairman.)  That  Avould  be  very  much  a 
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matter  of  tact  and  management,  would  it  not  ? — Yes, 
quite  so  ;  there  are  no  people  who  are  more  amenable 
to  tact  and  management  than  the  natives  of  India; 
you  can  do  almost  anything  with  them  by  quietly 
explaining  matters  to  them,  and  not  enforcing  any- 
thing violently. 

5721.  Do  you  think  that  in  practice  there  is  any 
considerable  mortality,  or  any  considerable  amount 
of  disease  among  the  native  troops  which  is  to  be 
ascribed  either  to  the  uncleanliness  of  their  stations, 
to  impure  water,  or  to  a  deficient  supply  of  water  ? — 
The  chief  diseases  which  the  natives  are  liable  to  are 
endemic  and  epidemic  diseases  in  the  various  parts 
of  the  country  in  which  they  serve,  and  no  doubt 
those  would  be  very  much  influenced  by  the  quality 
of  the  water,  aud  bad  conservancy. 

5722.  What  are  the  prevailing  diseases  among  the 
native  troops  ;  do  they  suffer  as  much  from  cholera 
as  the  English  do  ? — Yes,  in  the  epidemic  outbreaks 
they  suffer  frightfully  from  cholera,  fever,  and  dysen- 
tery, and  whenever  they  are  serving  out  of  their  own 
native  localities,  they  appear  to  be  just  as  liable  to  the 
devastating  ravages  of  epidemic  disease  as  Euro- 
peans are  ;  indeed  I  have  never  known  so  many  men 
belonging  to  a  European  regiment  to  be  in  hospital 
at  one  time  in  such  circumstances,  as  occurred  in  a 
native  corps.  I  think  that  in  one  instance  900  men 
were  sick  out  of  a  battalion  a  little  more  than  1,000 
strong.  This  occurred  at  Dacca,  shortly  "before  the 
abandonment  of  the  native  lines  iD  that  place. 

5723.  (Sir  R.  Martin.)  The  native  army  of  Bengal, 
when  quartered  in  the  upper  provinces,  has  always 
suffered  much  more  than  when  serving  in  Bengal 
Proper,  has  it  not  ?— There  are  no  natives  of  Bengal 
Proper  in  the  regiments  of  the  line.  Up  country 
Sepoys  invariably  after  the  second  year's  residence 
in  Lower  Bengal  became  sickly.  They  appear  to  be 
pretty  healthy  during  the  first  year,  they  decline  in 
the  second  year,  and  in  the  third  they  become  very 
unhealthy. 

5724.  The  diet  has  a  good  deal  to  do  with  it,  has 
it  not  ;  as  they  take  to  eating  rice,  which  is  strange  to 
them  ? — Yes,  but  I  do  not  think  they  take  so  much  to 
that,  as  is  generally  supposed.  Lord  "Ellenborough's 
order  has  enabled  them  to  buy  atta  at  very  much 
the  same  price  as  they  could  obtain  it  for  in  the  bazaars 
of  the  upper  provinces.  At  the  same  time  the  native 
soldier  is  usually  very  penurious,  and  if  he  remits 
a  lajge  proportion  of  his  pay  to  his  family,  he 
takes  to  the  cheapest  diet  himself,  rice,  and  that 
disagrees  with  those  who  have  been  accustomed  to 
eat  wheaten  flour. 

5725.  A  change  from  wheaten  bread  to  rice  has 
almost  always  been  found  prejudicial,  has  it  not  ? — 
Yes,  invariably  so  ;  up  country  men  certainly  suffer, 
and  so  do  prisoners  from  the  same  provinces. 

5726.  (Chairman.)  The  diet  of  the  Sepoy  is  en- 
tirely of  his  own  choice,  is  it  not  ? — Entirely  so  ;  no 
influence  is  exercised  over  him  in  that  matter,  but 
the  Government  try  to  procure  for  him  the  largest 
quantity  and  best  quality  of  the  food  to  which  he  has 
been  accustomed.  Great  trouble  is  taken  in  the  regi- 
mental bazaars  by  the  commanding  officers  of  regi- 
ments, for  upon  that  the  contentment  and  happiness 
of  their  men  very  greatly  depend.  In  Arracan  and 
Burmah  I  think  the  native  troops  suffered  almost 
more  than  the  European  soldiery  from  endemic  sources 
of  disease,  and  in  the  eastern  districts  of  Bengal  regi- 
ments have  been  more  than  decimated  by  fever, 
dysentery,  and  cholera.  The  dietary  doubtless  had 
much  to  say  to  this. 

5727.  Regarding  as  inevitable  the  present  objection 
of  the  natives  to  live  in  the  barracks  provided  for 
them,  and  assuming  that  the  hutting  system  must  con- 
tinue, is  there  any  general  regulation  which  you  could 
suggest  as  calculated  to  diminish  the  mortality  among 
the  native  troops  ? — If  the  huts  were  properly  ven- 
tilated, built  with  greater  regularity,  with  a  sufficient 
amount  of  space,  and  if  subsoil  drainage  were  insisted 
upon  as  a  practice,  which  it  is  not  now,  in  addition 
to  surface  drainage,  and  the  huts  were  made  water- 
tight, their  health  and  condition  would  be  improved. 


5728.  Those  things  could  be  done  in  the  first  in-  Br. 
stance,  when  the  hut  was  being  erected,  could  they    F.  J.  Mouat. 

not,  without  any  objection  on  the  score  of  inter-   

ference  ?— The  objection  of  the  Sepoy  would  be  to  17  0ct  18GL 
the  expense  entirely  ;  if  he  had  to  pay  more  for  it 

he  would  object  very  forcibly,  but  if  it  were  to  be 
done  at  the  same  cost,  he  would  not  care  about  it. 

5729.  (Sir  R.  Martin.)  In  lower  Bengal  would  it 
not  be  a  very  great  advantage  if  the  huts  were  raised 
off'  the  ground  ? — Yes,  every  native  does  that  with 
his  hut,  but  when  he  does  it  he  makes  a  hole  at  the 
door,  from  which  he  procures  the  earth  used  in  raising 
the  floor,  and  this  becomes  the  receptacle  of  all  the 
refuse  from  his  hut,  so  that  any  advantage  that  might 
result  from  raising  the  hut  off  the  ground  is  counter- 
acted by  the  filth  which  is  deposited  at  its  very  door. 
The  stench  and  effluvia  are  very  great  in  native 
villages  from  this  cause. 

5730.  They  would  not  object,  I  suppose,  to  so  much 
interference  on  the  part  of  sanitary  jxflice  in  the  can- 
tonments as  should  clear  and  level  the  ground  ? — I 
should  say  not  at  all,  especially  if  the  matter  were 
simply  explained  to  them,  and  that  what  was  done 
was  on  purely  sanitary  grounds,  and  upon  no  other 
grounds. 

5731.  (Chairman.)  What  they  would  object  to 
would  be  interference  with  a  hut  after  it  was  built 
and  occupied,  and  not  while  it  was  in  course  of  erec- 
tion ? — They  generally  build  it  themselves,  and  I 
think  they  might  raise  some  objection,  although  I  do 
not  know  that  they  would  do  so  now,  since  more 
mixed  castes  are  enlisted ;  any  objection  on  their 
part  would  not  be  very  strong  if  the  Sepoy  knew 
that  as  a  condition  of  his  service  he  must  submit  to 
these  regulations,  and  if  they  were  explained  to 
him  beforehand. 

5732.  I  presume  that  under  the  present  system  the 
amount  of  space  occupied  by  native  lines  is  enormous  ? 
■ — It  is  very  large. 

5733.  Does  that  lead  to  much  practical  inconveni- 
ence, or  do  you  think  that  improved  healthiness  ia 
secured  by  the  dispersion  of  the  men  over  a  larger 
area  ? — I  think  that  improved  healthiness  is  secured, 
and  as  ground  in  most  cantonments  is  very  cheap,  the 
Government  can  procure  any  quantity  they  please  at  a 
comparatively  small  cost  for  the  construction  of  native 
lines. 

5734.  (Sir  R.  Martin.)  In  point  of  fact  too  much 
has  been  heretofore  conceded  to  the  Sepoy  on  the 
score  of  caste,  and  which  it  is  now  found  could  be 
dispensed  with  ? — Yes,  a  very  great  deal  too  much, 
and  many  pleas  of  caste  were  admitted  which  were 
entirely  erroneous. 

5735.  For  example  it  has  been  found  in  China  and 
within  the  garrison  of  Lucknow  that  the  highest 
caste  men  would  perform  the  most  menial  offices  for 
their  officers  and  families  without  appearing  to  think 
that  they  were  infringing  upon  the  rules  of  their 
caste  ? — I  do  not  say  without  infringing  upon  the 
rules  of  their  caste,  but  they  do  not  object  to  do  them, 
and  in  China  they  volunteered  to  perform  services 
which  no  Hindoo  was  ever  known  to  perform  before 
that  time. 

5736.  But  on  their  return  to  India  no  objection 
was  made,  I  believe,  to  those  men  by  their  families  on 
the  score  of  caste  ? — We  can  scarcely  follow  them 
into  their  villages  ;  I  rather  think  that  they  kept  their 
own  secret.  The  highest  caste  Brahmins  have  always 
told  me  that  they  had  no  objection  themselves  to  do 
such  things,  but  that  their  objection  was  on  account 
of  the  treatment  they  received  when  'these  things  be- 
came known  in  their  own  homes,  and,  in  fact,  on 
service  they  will  do  anything,  because  they  are  all  in 
the  same  boat  and  no  one  dares  to  tell  against  the 
other  ;  the  secret  is  kept,  but  the  bond  of  caste  is 
altogether  loosened. 

5737.  They  will  go  very  far  to  serve  their  officers, 
and  are  very  attentive  to  their  wants  ? — They  will  do 
anything  for  an  officer  who  treats  them  kindly. 

5738.  (Chairman.)  What  is  the  mode  of  life  amoii? 
the  native  troops  in  the  different  stations  ;  their  mili- 
tary duties,  I  presume,  do  not  occupy  any  large  part 

T  t  2 


332 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Dr.  of  their  time  ? — The  chief  part  of  their  time  is  occu- 
F.  J.  Mouat.    p}ed  [n  lying  on  their  backs  upon  their  charpoys  at  the 

'  doors  of  their  huts,  smoking  and  sleeping  ;  they  are 

17  Oct.  186  .    £Qnj  0f  gossiping,  and  have  no  great  occupation. 

5739.  In  point  of  temperance  and  sobriety  there  is 
nothing  to  complain  of  ? — In  the  Bengal  army  there 
is  nothing  to  complain  of ;  but  the  Mughs  and  the 
Sikhs  are  very  fond  of  drink,  quite  as  fond  of  drink 
as  the  Europeans,  and  the  low  caste  Hindoos  are  also 
rather  fond  of  it.  The  so-called  Christian  drummers 
were  scandalous  in  that  respect  ;  they  were  usually 
low  Portuguese. 

5740.  1  presume  that  if  more  occupation  were  found 
for  the  native  troops  they  would  not  be  very  unwilling 
to  do  what  was  required  ? — A  Sepoy  would  not  be 
unwilling,  if  he  knew  that  it  must  be  done  as  a  con- 
dition of  his  service. 

5741.  (Sir  R.  Martin.)  They  are  fond  of  athletic 
exercises,  are  they  not  ? — Yes,  they  are,  and  once  or 
twice  in  a  week  they  wrestle  and  play  among  them- 
selves ;  they  have  a  kind  of  native  gymnasium  in  the 
lines  of  nearly  every  regiment. 

5742.  (Chairman.)  Is  that  practice  encouraged  by 
the  officers  ? — It  used  to  be  so  ;  and  the  old  class  of 
officers  used  not  only  to  encourage  it  but  they  gave 
the  men  money  towards  it,  and  would,  on  festivals  and 
holidays,  be  present  to  witness  the  exercises  and- 
games,  and  that  had  the  effect  of  attaching  the  men 
very  much  to  their  officers.  Some  of  the  officers  used 
to  enter  the  lists  and  wrestle  with  the  men,  and  some- 
times beat  their  own  best  wrestlers,  and  they  became 
very  popular  with  them  in  consequence. 

5743.  (Dr.  Farr.)  You  are  aware  that  the  mortality 
amongst  the  native  troops,  as  it  appears  in  the  returns, 
is  not  high  ? — It  is  about  1-60  per  cent.,  I  believe. 

5744.  That  rate  of  mortality  is  much  lower,  is  it 
not,  than  the  mortality  among  the  European  troops  ? 
— It  is  very  much  lower. 

5745.  Sir  Alexander  Tulloch  has  stated  before  this 
Commission  that  about  70  Europeans  in  1,000  died  ; 
but  according  to  the  returns,  only  16  in  1,000  natives 
die  ? — Yes. 

5746.  Is  that,  in  your  opinion,  a  correct  statement 
of  the  mortality  among  the  native  troops  ? — No,  I  do 
not  think  it  is. 

5747.  What  is  the  fallacy  that  you  perceive,  if  any, 
in  that  statement  ? — There  are  several.  The  chief 
one  is,  that  a  man  who  has  not  served  a  sufficient 
length  of  time  for  a  pension,  if  very  sick,  and  if  the 
sickness  be  of  such  a  kind  to  make  it  practicable  to 
grant  him  leave,  applies  for  leave  to  go  home,  and  he 
goes  home,  where  he  dies  from  the  effects  of  disease 
which  he  had  contracted  with  his  regiment  ;  such  a 
case  is  not  brought  into  the  mortality  register. 

5748.  Do  you  feel  certain  that  such  a  case  as  that 
is  not  reported  ? — Quite  certain  ;  three  or  four  cases 
of  the  kind  occurred  in  my  own  regiment.  I  Avaited 
upon  the  superintending  surgeon,  and  asked  him  if  I 
was  to  introduce  those  cases  into  my  mortality  register, 
when  I  heard  of  their  deaths,  and  he  directed  me  not 
to  do  so,  as  those  men  died  away  from  the  regiment, 
and  not  in  hospital :  they  were  ultimately  struck  off  the 
rolls  of  the  regiment  from  overstaying  their  leave. 

5749.  (Sir  R.  Marti?i.)  A  record  of  that  kind  is 
merely  kept  for  military  purposes  ? — Yes  ;  it  is  not 
a  record  of  deaths.  It  became  accidentally  known 
to  me  that  these  men  died.  One  man  died  within 
five  or  six  miles  of  the  station.  I  rode  out  to  see 
him,  and  tried  to  persuade  him  to  come  in  again, 
but  he  would  not  ;  he  preferred  dying  on  the  spot. 

5750.  When  these  men  join  a  regiment,  do  they 
undergo  any  examination  ?  —  Yes  ;  they  are  very 
carefully  examined.  The  supply  of  recruits  was 
unlimited,  consequently  all  physical  blemishes  and 
defects  were  carefully  examined  into,  and  most  of  the 
commanding  officers  endeavoured  to  select  the  finest, 
the  strongest,  the  healthiest,  and  the  handsomest 
fellows  they  could  get ;  the  supply  was  practically 
unlimited. 

5751.  Are  they  always  examined  by  a  surgeon  ? — 
They  are  invariably  most  strictly  examined  by  a 
surgeon. 


5752.  Are  the  Sepoys  fine  healthy-looking  men 
when  they  join  a  regiment  ? — No  ;  they  are  at  first 
rather  lean  and  hungry-looking  ;  but  the  improve- 
ment in  the  physical  condition  of  a  Sepoy  when  he 
once  gets  upon  pay  is  remarkable. 

5753.  What  length  of  time  have  they  to  serve 
before  they  become  entitled  to  a  pension  ? — I  am  not 
aware  of  what  it  is  at  present  ;  they  used  to  enlist  for 
a  short  time,  seven  years,  I  think  ;  a  part  of  the  army 
enlisted  in  order  to  become  acquainted  with  their 
duties,  and  then  to  enter  the  service  of  neighbouring 
princes. 

5754.  Is  there  any  limit  to  the  time  within  which 
they  are  not  entitled  to  a  pension  ? — Undoubtedly.  I 
have  not  the  regulations  at  hand  to  refer  to,  and  I  do 
not  know  exactly  the  period  of  service  that  is  neces- 
sary, but  it  is  a  very  long  period. 

5755.  The  wife  becomes  entitled  to  a  pension, 
does  she  not  ? — Under  some  circumstances  she  does. 
For  example,  if  a  man  is  killed  in  battle,  or  he  has 
served  the  full  length  of  time  to  entitle  him  to  a 
pension  ;  but  if  he  should  die  from  natural  causes 
within  the  limit  of  time  for  which  he  would  become 
entitled  to  a  pension,  she  would  get  nothing. 

5756.  Practically,  do  the  men  remain  long  in  the 
service  ? — The  old  class  of  Sepoys  used  to  remain  a 
considerable  length  of  time  in  the  service  ;  it  had 
become  almost  a  hereditary  profession  with  them,  and 
the  facility  of  replacing  them  was  so  great  that  very 
few  inquiries  were  made  after  deserters  ;  and  if  they 
became  discontented  with  a  regiment,  they  left  it. 

5757.  If  they  become  ill,  are  they  discharged  ? — 
Not  necessarily.  There  are  regular  medical  commit- 
tees held  ;  the  commanding  officer  cannot  discharge 
them.  There  are  special  invaliding  committees  before 
which  they  appear,  and  the  proceedings  are  conducted 
with  great  care  and  attention. 

5758.  For  what  diseases  chiefly  are  the  men  inva- 
lided ? — Rheumatism  is  one  ;  and  among  the  Sikhs 
I  suspect  that  syphilis  is  the  most  prevailing  cause  ; 
they  are  eaten  up  with  it,  worse  even  than  the 
European  soldiers.  Among  the  Hindoo  Sepoys  it 
does  not  prevail  to  the  same  extent.  The  Mahomedans 
also  suffer  from  it  ;  but  rheumatism,  the  sequela?  of 
fevers,  the  effects  of  dysentery,  and  various  internal 
organic  affections,  are  the  diseases  which  usually 
cause  invaliding. 

5759.  Is  consumption  a  common  disease  among 
them  ? — There  are  so  few  post  mortem  examinations 
made  that  the  fact  is  not  general^  ascertained  ;  but 
I  believe  that  consumption  is  more  rife  amongst  them 
than  has  been  established  by  actual  examination  of 
the  bodies  after  death. 

5760.  In  the  cases  where  the  men  go  home  and 
die,  and  do  not  appear  in  the  returns,  Avhat  kind  of 
diseases  do  they  chiefly  suffer  from  ? — Chiefly  from 
the  sequela?  of  fevers,  and  a  curious  kind  of  atrophy, 
or  wasting  away  of  all  the  tissues.  Without  any 
actual  apparent  tangible  or  specific  disease,  they  waste 
away,  and  become  the  most  extraordinary  living  ske- 
letons. I  never  saw  human  beings  with  so  great  a 
tenacity  of  life,  and  so  little  flesh  upon  their  bones  ; 
they  were  ultimately  nothing  but  skin  and  bone. 

5761.  Cholera  and  fevers  either  kill  them  imme- 
diately or  they  recover  from  them,  I  presume  ? — Yes. 

5762.  But  chronic  diseases  of  that  character  would 
last  so  long  that  a  man  would  be  sent  home,  and 
probably  die,  and  not  appear  in  the  returns  ? — The 
fact  is  that  very  many  of  the  men  do  die  at  home,  and 
all  Hindoos  prefer  dying,  if  practicable,  at  some  holy 
place,  or  on  the  banks  of  any  of  the  sacred  rivers. 

5763.  What  allowance,  in  your  opinion,  is  it 
necessary  to  make  for  that  ;  how  much,  for  example, 
would  you  add  to  the  16  per  1,000  ?— I  think  it 
would  more  than  double  that  number.  I  believe  that 
when  they  are  serving  in  foreign  countries  the  mor- 
tality among  native  troops  is  quite  as  great  as  among 
Europeans. 

5764.  That  mortality  would  appear,  I  suppose,  in 
the  returns  ? — Yes. 

5765.  And  does  appear  ?  —  Yes  ;  but  a  great 
part  of  the  mortality  that  occurs  under  other  circum- 
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stances,  so  far  as  I  know,  never  finds  its  way  into  the 
returns,  or  at  least  it  used  not  to  do  so  ;  it  may  more 
recently  have  done  so. 

5766.  After  proper  allowance  has  been  made  for 
that,  still  the  mortality  among  those  men  would  be 
much  lower  than  the  mortality  among  the  Europeans  ? 

 Not  so  much  so  if  they  remained  as  the  Europeans 

in  India  do  until   they  die,  or  are  eliminated  by 
invaliding. 

5767.  If  you  raise  the  mortality  from  16  to  30  per 
1,000  that  would  not  be  half  so  high  as  the  mortality 
among  the  Europeans  ? — But  then  you  should,  add  to 
that  the  number  discharged  by  invaliding  as  unfit  for 
service,  and  who  die  from  the  effects  of  diseases  ac- 
quired while  they  are  doing  duty  as  soldiers. 

5768.  Upon  the  whole  "therefore  you  would  say 
that  they  do  not  suffer  to  the  same  extent  from  dis- 
ease as  Europeans  soldiers  do  ? — In  ordinary  circum- 
stances, they  do  not. 

5769.  To  what  circumstance  do  you  attribute  that  ? 
— That  they  are  serving  in  a  tropical  climate,  which 
is  their  own  native  climate;  that  they  bear  exposure 
to  heat  better  ;  that,  as  a  body,  they  are  certainly 
more  sober;  and  that  they  suffer  very  much  less  from 
accidents,  injuries,  and  acute  inflammations  of  any 
kind  ;  inflammation  runs  a  very  mild  course  with  them. 

5770.  In  some  respects  they  are  not  so  favourably 
circumstanced  ;  for  example,  I  suppose  they  are  not 
so  well  fed  ? — According  to  our  notions  they  are 
never  so  well  fed  as  the  European  soldier  is. 

5771.  What  is  their  pay  as  compared  with  the  pay 
of  the  European  soldier  ? — I  think  it  is  about  one- 
third  of  the  pay  of  the  European  soldier. 

5772.  But  the  native  does  not  get  meat,  does  he  ? — 
He  can  buy  it. 

5773.  But  he  does  not? — If  a  Hindoo,  he  generally 
does  not.  The  Mahomedan  buys  meat  ;  the  lower 
classes  certainly  live  upon  meat.  The  Mughs  and 
Burmese  invariably  do,  and  upon  fish. 

5774.  In  the  upper  provinces  they  get  flour,  do 
they  not  ?  —  Yes,  and  vegetables,  milk,  ghee,  spices 
of  various  kinds,  and  sugar. 

5775.  Is  the  diet  of  the  native  soldiers  well  regu- 
lated ? — Yes,  amongst  those  who  have  not  expensive 
families  to  support  ;  many  of  them  are  in  capital 
physical  condition. 

5776.  Have  they  sufficient  means  to  support  them- 
selves and  their  families  ? — In  the  Madras  army  they 
appear  to  have  sufficient  ;  they  have  an  allowance 
there  both  for  women  and  children. 

5777.  Would  not  some  advantage  be  gained  if  they 
lived  separately  in  huts,  so  that  when  epidemic  dis- 
eases prevailed  they  should  not  be  spread  through 
large  rooms  or  wards  ? — As  a  sanitary  measure  pos- 
sibly it  might  be  so  ;  but  as  a  measure  of  discipline 
it  entirely  prevents  the  European  officers  from  get- 
ting at  a  knowledge  of  anything  that  is  occurring, 
for  they  can  concoct  anything  under  the  sun,  under 
the  very  noses  of  their  officers,  who  may  otherwise 
be  looking  very  strictly  after  them  ;  the  native  lines 
are  a  perfect  Alsatia. 

5778.  If  the  huts  were  put  in  a  good  sanitary  con- 
dition, and  the  dirt  removed,  would  it  not  bo  an  ad- 
vantage that  the  men  should  live  in  separate  huts 
rather  than  in  large  barrack  rooms  ? — I  do  not  see 
that  in  a  sanitary  point  of  view.  If  they  had  suffi- 
cient space,  and  the  barracks  were  properly  con- 
structed, and  were  well  ventilated,  I  should  prefer 
placing  the  single  men  in  barracks,  both  on  the 
ground  of  discipline  and  on  the  ground  of  health.  I 
do  not  think  that  they  would  suffer,  as  they  are  ex- 
posed to  very  few  contagious  diseases. 

5779.  At  the  present  time  the  cubic  space  in  a  hut 
per  man  is  very  small,  is  it  not  ? — That  depends  upon 
the  penuriousness  of  the  man  ;  it  may  be  a  place  just 
capable  of  containing  him,  while  another  man  may 
have  comparatively  a  magnificent  hut. 

5780.  {Dr.  Farr.)  What  proportion  of  the  men 
arc  married  ? — We  know  very  little  about  their  do- 
mestic economy  ;  in  India  generally  you  may  safely 
assume  that  every  native  is  married. 

5781.  Does  syphilis  prevail  to  a  large  extent  ? — 


Among  the  Sikhs  to  an  enormous  extent ;  they  do 
not  carry  their  families  with  them  ;  they  are  just  as 
gregarious  in  their  amours  as  the  British  soldier,  and 
in  that  way  one  woman  who  is  popular  among  them, 
may  affect  a  whole  company. 

5782.  Is  there  any  communication  between  the 
native  lines  and  the  European  troops  ? — None  what- 
ever. 

5783.  Or  in  the  field  ? — There  they  are  not  in  lines, 
they  are  in  tents  ;  but  they  do  not  mix  much  to- 
gether. The  best  known  example  of  the  contrary 
occurred  at  Jellahabad,  where  the  men  of  the  13th 
light  infantry  and  35th  native  infantry  fraternized 
entirely  together. 

5784.  I  suppose  they  would  obtain  their  water  from 
the  same  sources  ? — The  water  is  always  brought  to 
the  European  soldier. 

5785.  But  they  would  have  it  from  the  same  source 
as  the  natives  ? — Yes. 

5786.  And  if  the  water  were  infected  by  one  class 
of  troops  it  might  injure  the  other  ? — Yes. 

5787.  {Dr.  Gibson.)  Do  the  natives  use  latrines 
and  urinals  ? — None  whatever  ;  they  are  like  the 
Israelites  of  old,  they  go  and  deposit  their  excreta?  on 
the  plain  ;  but  they,  do  not  bury  it  as  the  Israelites  did. 

5788.  And  that  gets  washed  into  the  tanks,  does 
it  not,  when  the  rain  falls  ?■ — Yes  :  a  heavy  shower 
of  rain  washes  down  all  soluble  matters  through  the 
natural  percolation  of  the  soil,  and  it  must  find  its 
way  to  the  tanks. 

5789.  {Chairman.)  Is  the  evil  you  have  described 
a  remediable  one  in  your  opinion  ? — No  ;  I  do  not 
think  that  any  compulsion  would,  in  ordinary  circum- 
stances, make  them  go  to  a  latrine.  I  know  of  no 
instance,  except  in  Fort  William,  and  there  they  did 
it  ;  but  the  latrine  Avas  placed  over  the  fort  ditch,  and 
it  became  a  source  of  the  utmost  abomination.  I  was 
appointed  a  member  of  a  committee  to  examine  into 
the  sanitary  state  of  that  fort,  and  the  ditch  was  most 
filthy  ;  it  was  a  reeking  and  abominable  sewer  for 
the  deposit  of  all  the  fiscal  matter  of  the  garrison, 
and  this  ditch  surrounded  Fort  William  in  every 
direction  ;  but  there  they  were  obliged  to  go  to  the 
latrines,  because  the  police  Avould  apprehend  them, 
and  they  were  punished  if  they  went  on  to  the  plain. 
They  likewise  defecate  when  they  go  to  bathe  in  the 
river,  and  pollute  the  water,  although  there  is  a  strict 
rule  among  themselves  that  they  are  not  to  do  so  in 
the  tanks  in  which  they  bathe. 

5790.  {Dr.  Farr.)  You  have  made  some  reports 
upon  the  diseases  and  mortality  among  the  prisoners 
in  India  ? — Several. 

5791.  What  is  the  rate  of  mortality  among  the 
prisoners  who  are  admitted  in  a  healthy  state  ? — 
Those  who  are  admitted  in  a  good  state  of  health 
enjoy  fair  average  health ;  but  they  are,  generally 
speaking,  a  very  dissipated  class,  and  extremely 
sickly. 

5792.  What  is  the  rate  of  mortality  among  the 
prisoners  who  are  in  confinement  now  ? — Last  year  I 
am  afraid  it  has  averaged  12  per  cent,  upon  the  aver- 
age number  who  were  in  custody  in  Bengal. 

5793.  Can  you  furnish  the  Commission  with  any 
information  about  the  rate  of  mortality  among  the 
native  populations  in  the  villages  ? — There  is  very 
little  known  that  is  reliable. 

5794.  Is  the  rate  of  mortality  among  them  higher 
than  it  is  in  Europe  ? — In  some  districts  it  un- 
doubtedly is. 

5795.  {Sir  R.  Martin.)  In  damp  malarious  dis- 
tricts, for  instance  ? — There  the  population  is  sickly 
and  unhealthy  ;  you  cannot  go  through  such  a  district 
without  noticing  the  anremic  and  emaciated  appear- 
ance of  the  people. 

5796.  It  differs  very  much,  does  it  not,  in  different 
parts  of  the  country  ? — It  does. 

5797.  Are  not  the  most  elevated  districts  the 
healthiest  ?  —  Certainly  ;  in  the  Punjab,  in  Oude, 
and  in  Rohilcund  is  a  very  fine  population.  In  some 
parts  of  Lower  Bengal  also  the  people  are  in  good  case. 

5798.  {Dr.  Gibson.)  The  natives  deteriorate,  do 
they  not,  when  they  are  transported  from  one  dis- 
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  .5799.  If  they  go,  for  example,  from  a  hot  climate 
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useless  ;  he  becomes  half  torpid  in  a  state  of  cold  ;  he 
wraps  up  his  head  to  protect  himself  from  the  cold, 
and,  as  a  sentry,  is  then  utterly  worthless. 

5800.  What  diseases  are  produced  by  exposure  to 
the  cold  ? — On  the  retreat  from  Cabul  a  large  number 
of  the  natives  of  India  lost  the  use  of  their  hands  and 
feet  from  the  cold,  and  they  were  much  more  subject 
to  frost  bites  than  the  other  men,  and  also  to  internal 
congestions.  They  are  accustomed  to  oil  the  surface 
of  the  body,  which  they  could  not  do  under  such 
circumstances,  and  local  congestions  were  caused, 
chiefly  of  the  lungs;  they  also  suffered  from  abdominal 
diseases;  rheumatism  was  also  very  frequent  amongst 
them  in  such  cases. 

5801.  You  stated  that  a  barrack  had  been  con- 
structed in  which  the  native  troops  were  quartered 
without  any  objection  on  their  part  ? — Yes  ;  I  did 
not  hear  of  their  raising  any  great  objection  to  it. 
That  was  at  Dorundah,  one  of  the  stations  at  which 
the  local  battalion  which  had  been  there  had  mutinied, 
and  these  men  were  placed  in  barracks  which  were 
built  in  a  healthy  part  of  the  station,  but  they  were 
not,  in  my  opinion,  properly  constructed. 

5802.  Were  they  built  in  the  same  way  as  Euro- 
pean barracks  are  built  ? — Yes  ;  very  much  like  those 
that  are  built  at  Hazareebagh  now,  with  pent  tiled 
roofs,  and  tiled  floors,  to  which  the  natives  have  a 
great  objection,  for  they  prefer  mud  and  clay  floors, 
and  for  them  those  floors  are  more  healthy,  I  believe, 
than  tiled,  or  brick,  or  stone  floors,  especially  where 
the  natives  sleep  on  the  ground. 

5803.  Were  the  barracks  to  which  you  refer  oc- 
cupied by  one  regiment  or  by  more  ? — They  were 
occupied,  I  think,  by  three  regiments  in  succession 
which  went  to  that  station. 

5804.  What  was  the  result  in  that  case  ? — There 
was  no  unusual  sickness  or  mortality  among  them  that 
I  heard  of.  I  was  at  the  station  at  the  time  that 
the  Inspector-General  of  Hospitals  made  his  visit, 
and  I  went  round  with  him  ;  the  men  seem  to  be 
healthy. 

5805.  Did  they  appear  to  be  more  healthy  than  if 
they  were  in  their  own  lines  ? — Not  more  so,  but  I 
should  say  very  much  the  same  ;  there  was  a  good 
average  standard  of  health  among  them. 

5806.  (Chairman.)  Is  there  anything  which  it 
occurs  to  you  to  suggest  in  addition  to  what  you  have 
already  told  us  with  resj>ect  to  the  native  troops  ? — 
I  do  not  know  exactly  in  what  way  you  could  im- 
prove their  present  condition  ;  they  are  well  paid  and 
well  clothed,  and,  for  their  own  purposes,  well-fed, 
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and  when  discipline  is  strict,  they  are  undoubtedly 
well-behaved.  I  do  not  think  it  is  possible  to  improve 
the  condition  of  the  Sepoy  ;  I  know  that  it  was  Lord 
Dalhousie's  opinion  that  they  had  every  possible 
advantage  given  to  them  in  the  shape  of  pay  and 
pension,  and  indulgencies  of  every  sort,  and  this  I 
also  believe.  They  are  better  paid  and  better  off 
than  the  same  classes  of  the  civil  population.  I 
certainly  think  it  is  necessary  that  their  officers  should 
be  acquainted  with  their  language,  and  with  their 
manners  and  customs,  and  that  they  should  be  men 
who  would  be  content  to  serve  with  natives,  and 
take  an  interest  in  them,  for  unless  they  manage  to 
make  themselves  personally  liked  by  them,  the  bond 
of  obedience  is  slight,  and  in  that  case  any  relaxation 
of  discipline  would  be  accompanied  by  an  absence  of 
cleanliness,  and  of  all  those  conditions  which  are 
essential  to  a  high  standard  of  health. 

5807.  (Sir  R.  Martin.)  The  native  soldier  always 
looks  to  the  individual  officer,  and  never  to  a  De- 
partment ? — Yes,  he  always  did  so  in  the  old  regiments 
before  all  power  was  concentrated  in  the  Adjutant 
General's  office  ;  the  colonel  then  was  the  father  of 
the  regiment,  and  every  one  of  the  officers  more  or 
less  associated  with  the  men,  and  remained  with  them, 
and  there  was  nothing  on  service  that  those  men 
would  not  do  for  their  officers. 

5808.  (Dr.  Gibson.)  What  are  the  feelings  of 
the  natives  towards  the  medical  officers  ? — One  of 
very  great  gratitude  to  those  who  are  attentive  and 
kind  to  them;  but  if  a  medical  man  is  careless  and  in- 
attentive, nobody  will  go  near  him  if  he  can  help  it. 

5809.  Are  the  natives  generally  treated  by  European 
medical  officers  ? — It  is  generally  so  in  the  regular 
corps  ;  in  the  irregular  corps  they  prefer  being  treated 
in  their  own  lines  in  the  huts.  If  the  case  is  a  severe 
one,  the  men  go  to  the  regimental  hospitals.  In  the 
lines  the  native  doctor  treats  them.  In  very  severe 
attacks  of  disease,  and  in  all  surgical  cases,  they  them- 
selves prefer  the  European  medical  officer,  in  whose 
skill  and  remedies  they  usually  have  great  confidence. 
This  is  always  the  case  where  the  European  surgeon 
does  his  own  work,  and  does  not  leave  his  men  too 
much  in  the  hands  of  native  doctors. 

5810.  (Sir  B.  Martin.)  Generally  speaking,  you 
would  say  that  their  feeling  is  of  the  most  kindly 
nature  towards  the  surgeon  ? — Until  the  mutiny,  I 
certainly  should  have  said  so,  but  at  that  time  the 
medical  officers  suffered  just  as  much  as  the  other 
officers  ;  the  medical  officer  is  generally  very  well 
liked,  if  he  takes  the  slightest  care  of  his  men;  he 
does  not  come  in  contact  with  them  upon  any  question 
of  discipline. 

5811.  (Chairman.)  His  business  is  to  afford  relief, 
and  not  to  inflict  punishment  ? — It  is  so. 

withdrew. 
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5812.  (Chairman.)  You  have  served,  I  believe, 
for  16  or  17  years  in  Bengal  ? — I  have  served  for 
nearly  17  years. 

5813.  Has  your  service  been  chiefly  with  native 
troops  ? — Yes. 

5814.  At  what  stations  have  you  been  ? — I  have 
been  at  a  great  number  of  stations  ;  the  chief  ones 
were  Barrackpore,  Berhampore,  Ferozepore,  Loodiana, 
Kurnool,  and  Meerut  ;  I  have  been  both  in  Lower 
Bengal  and  in  the  Upper  provinces. 

5815.  You  have  served  over  the  greater  part  of 
the  Bengal  presidency  including  the  north-west  ? — 
Yes,  and  at  one  station  in  Central  India. 

5816.  Have  you  had,  during  your  service,  ample 
opportunities  of  observing  the  sanitary  condition  of 
the  native  troops  generally  ? — Yes. 

5817.  For  example,  with  regard  to  the  manner  in 
whi<rh  they  are  quartered  at  the  permanent  stations  ? — 
Yes. 

5818.  The  Commission  have  been  informed  that 
the  natives  build  their  own  huts,  receiving  some 
assistance  from  the  Government  for  that  purpose, 
but;  that  there  is  no  great  interference  011  the  part  of 


the  Government  to  compel  them  to  observe  any 
sanitary  rules  in  building  them,  and  that  drainage  is 
very  much  neglected  ?— Drainage  is  completely  neg- 
lected ;  the  huts  are  very  much  huddled  together, 
but  drainage  is  utterly  disregarded  ;  ventilation  is 
not  properly  attended  to  ;  and,  in  the  rains,  from 
want  of  drainage  much  inconvenience  must  be  felt. 
In  many  of  the  stations  the  Sepoys  rather  encourage 
the  growth  of  jungle  round  their  very  doors,  and  in 
Barrackpore  I  have  seen  large  quantities  of  jungle, 
which  was  quite  sufficient  to  stop  any  ventilation, 
growing  up  round  the  ir  huts  ;  the  jungle  consists  of 
high  grass  and  bushes,  which  they  plant. 

5819.  Is  that  done  for  the  sake  of  obtaining  shelter 
or  for  what  purpose  ? — I  do  not  know  that  it  is  done 
for  the  sake  of  shelter,  because  it  is  not  high  enough 
for  shelter,  but  it  is  sufficiently  high  to  obstruct  the 
circulation  of  air  ;  the  doors  of  the  huts  are  also  very 
low,  and  the  men  have  to  creep  into  them.  The 
jungle  is  quite  sufficient  to  obstruct  all  due  circulation 
of  air. 

5820.  I  presume  that  the  general  outline  of  a 
station  to  be  occupied  by  native  lines  is  marked  out 
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by  the  officers  ? — Yes,  the  general  outline  is  marked 
out  by  them,  but  the  rest  is  almost  entirely  left  to 
the  natives  themselves. 

5821.  Koads  I  suppose  are  carried  through  ?  — • 
Yes,  there  are  certain  lines  of  road  running  between 
them  for  each  company,  but  the  arrangement  of  the 
huts  is  left  very  much  to  the  men  themselves  ;  in 
fact  it  depends  chiefly  upon  how  much  a  man  chooses 
to  lay  out  upon  his  hut. 

5822.  Is  there  for  every  man,  or  for  every  set  of  men, 
a  certain  amount  of  space  assigned  ? — I  think  there  is. 

5823.  For  instance,  for  every  company  ? — Yes, 
there  is,  generally  for  the  average  number. 

5824.  The  huts  are  not  placed  at  regular  intervals, 
are  they  ? — Very  often  they  are  not,  but  lately  they 
have  been  more  regularly  built. 

5825.  Does  the  Government  exercise  any  control 
over  the  choice  of  the  materials  and  the  amount  of 
space  that  is  allowed  :  the  number  of  cubic  feet  ? — 
I  do  not  think  it  does  ;  the  men  can  only  get  one  set 
of  materials,  the  bamboo  and  the  straw,  with  a  little 
mud  put  over  it  at  times. 

5826.  Are  these  huts,  for  the  most  part,  of  a  per- 
manent character  ? — No,  they  require  renewal  after  a 
few  years  ;  they  are  left  by  one  regiment,  and  then  the 
next  regiment  that  comes  in  takes  them  up.  They 
are  very  slenderly  built,  merely  bamboo  with  matting. 
They  are  of  no  value  ;  I  suppose  that  a  hut  does  not 
cost  above  two  rupees.  The  men  sleep  generally, 
except  in  the  rains,  outside  ;  if  they  can  possibly  do  it 
they  have  their  bedsteads  outside. 

5827.  Do  you  think  that  in  that  respect  any  im- 
provement is  possible,  or  that  it  would  be  objected  to 
on  the  part  of  the  men  ? — I  think  that  the  objection 
ought  not  to  be  allowed.  And  in  the  same  way  with 
diet  ;  in  all  cases  with  native  troops,  when  treating 
them  medically,  it  is  an  absolute  farce  not  to  exercise 
some  kind  of  control  over  their  diet  while  they  are  sick. 

5828.  Do  you  suppose  that  it  would  be  possible  to 
induce  them  to  live  in  barracks  after  the  manner  of 
the  European  troops  ? — I  think  it  would  be  quite 
possible.  I  think  that  hitherto  they  have  not  done  it 
because  we  have  allowed  them  to  do  so  much  as  they 
chose  ;  but  I  do  not  think  that  they  would  object  to 
it  under  certain  restrictions,  such  as  could  easily  be 
understood. 

5829.  Do  you  speak  upon  this  subject  from  any 
experience  that  you  have  had  ? — Yes,  I  know  that 
they  did  not  object  to  go,  during  an  unhealthy  season 
at  Berhampore,  into  European  barracks,  indeed  they 
were  very  glad  to  do  it. 

5830.  The  Commissioners  understand  that  in  the 
Bengal  service  there  is  not  a  very  large  proportion  of 
the  men  who  have  their  families  with  them,  but  that 
in  Madras  and  Bombay  the  number  is  great  ? — I 
believe  so. 

5831.  Assuming  that  it  were  possible  to  keep  the 
lines  in  good  sanitary  order,  do  you  think  that  that 
is  a  more  unhealthy  mode  of  life  than  the  soldier's  life 
in  barracks  ? — I  should  say  so,  certainly. 

5832.  Do  you  think  that  there  is  no  increased 
liability  to  disease  when  several  hundred  men  are 
placed  in  close  proximity  to  each  other  ? — I  think 
not  with  proper  ventilation. 

5833.  Are  not  epidemics  more  liable  to  spread  ? — ■ 
Not  if  the  ventilation  is  properly  attended  to  ;  indeed, 
I  should  think  less  so  than  in  the  low  huts. 

5834.  Except  that  it  suits  the  habits  and  preju- 
dices of  the  men,  you  do  not  think  that  there  is  any 
advantage  in  the  system  of  hutting  ? — No. 

5835.  (Sir  JR.  Martin.)  Altogether,  you  would 
give  a  preference  to  permanent  barracks  after  the 
European  fashion  ? — Yes,  with  certain  modifications, 
in  order  to  suit  the  natives. 

5836.  (Chairman.)  If  that  were  impossible,  do  you 
think  that  much  could  be  done  in  the  way  of  im- 
proving the  condition  of  the  native  Hues  ? — I  think 
that  a  great  deal  might  be  done  in  all'  our  stations, 
both  in  the  selection  of  localities  and  in  drainage,  and 
in  the  water  supply  ;  more  especially,  an  improve- 
ment might  be  made  in  the  quality  of  the  water  which 
they  use  chiefly  in  Lower  Bengal,  and  also  in  the  Upper 
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5837.  Does  the  water  came  from  tanks  ? — It  does, 
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5838.  Are  impurities  to  be  found  in  the  water  that 
comes  from  those  tanks  ? — A  great  quantity.  At 
Barrackpore  one  or  two  of  the  tanks  were  kept  for 
drinking  purposes  ;  but  during  the  rains,  from  per- 
colation and  the  overflowing  of  the  water,  impurities 
are  washed  into  the  tanks. 

5839.  What  remedy  do  you  see  for  that  state  of 
things  ? — There  is  very  little,  I  think  ;  it  is  diffi- 
cult to  offer  any  opinion  upon  the  subject.  I  refer 
to  very  minute  particles  of  decaying  vegetable  matter 
that  are  floating  about,  and  which  are  carried  into  the 
water,  and  produce  disease.  It  has  been  hitherto 
thought  that  malaria  results  from  impalpable  or 
gaseous  matters,  but  I  believe  these  matters  have  a 
palpable  nature,  which  may,  in  time,  be  traced  under 
the  microscope  ;  and  these  minute  matters  are  washed 
into  the  tanks.  You  cannot  take  up  any  portion  of  the 
mud  that  has  been  overflowed  after  the  rains  without 
finding  that  on  the  surface  it  is  one  mass  of  minute 
plants  and  minute  animals.  Although  the  surface 
looks  quite  like  ordinary  fine  mould,  it  is  not  so  ;  and 
I  believe  that  these  causes  of  miasmata  may  become 
quite  palpable  under  the  microscope. 

5840.  (Dr.  Farr.)  The  water,  you  think,  is  charged 
with  organic  matter  ? — Completely  so.  I  do  not 
speak  upon  this  subject  merely  as  a  matter  of  sup- 
position, for  at  Berhampore  there  are  large  and 
splendid  barracks,  but  they  are  placed  in  the  midst  of 
a  series  of  tanks,  and  with  respect  to  those  tanks 
I  have  reported  that  they  were  charged  with  vege- 
table matter,  but  the  answer  was  that  this  vegetable 
matter  was  cut  down  and  cleared  away  with  large 
rakes  as  soon  as  it  grew  up.  But  it  is  not  this  larger 
kind  of  growth  ;  it  is  the  water  that  is  charged  with 
the  minute  particles  I, have  described.  In  one  part  of 
Berhampore  the  unhealthiness  is  so  great  that  the 
Europeans  will  not  live  in  it.  One  house  has  the 
name  of  fever  hall,  and,  as  certainly  as  anyone  goes 
to  live  in  it,  he  takes  fever.  Although  the  water 
appears  to  be  perfectly  clear  all  round  the  station,  yet 
during  the  rains  the  country  is  inundated,  and  the 
whole  of  these  minute  particles  are  washed  in,  and 
the  soil  is  left  to  dry  up  after  the  rains,  which  pro- 
duces miasmata. 

5841.  You  have  known  cases  in  which  you  thought 
you  could  trace  disease  to  the  water  ? — Yes. 

5842.  That  was  the  vegetable  matter,  but  do  you 
not  think  that  animal  matter  may  also  cause  disease  ? 
— Yes  ;  most  certainly. 

5843.  What  diseases  do  you  refer  to  ?  —  I  refer 
to  fevers,  dysentery,  and  cholera.  Many  minute 
organisms  heretofore  considered  minute  animals,  are 
minute  plants  ;  but  they  have  hitherto  been  con- 
sidered as  animals. 

5844.  You  have,  I  believe,  paid  a  great  deal  of 
attention  to  minute  botany  ? — Yes. 

5845.  You  cannot  refer  these  diseases  to  any  par- 
ticular form  of  vegetation  or  animal  life  ? — No  ;  the 
reason  why  I  mention  it  is  this,  that  although  the 
whole  subject  is,  in  my  opinion,  completely  in  its  in- 
fancy, with  regard  to  the  attack  of  cholera  up  in  the 
north-west  provinces  of  which  we  have  heard,  we 
shall  know  nothing  about  the  cause  unless  we  begin 
with  something  tangible,  and  I  believe  that  what  I 
have  mentioned  is  the  small  end  of  the  wedge. 

5846.  Would  you  recommend  that  the  water  used 
in  India  by  the  troops  should  be  carefully  examined 
by  the  microscope  ? — No;  I  do  not  venture  to  recom- 
mend that,  although  no  doubt  such  an  examination, 
in  India  more  especially,  would  be  fraught  with  be- 
neficial results.  I  should  collect  the  rain  water  and 
have  it  stored  away.  I  think  that  that  would  have 
a  great  effect  in  preventing  a  great  deal  of  disease 
in  Bengal.  The  thing  would  be  perfectly  easy,  be- 
cause the  quantity  of  rain  that  falls  is  so  great  that 
a  quantity  might  be  collected  which  would  be  quite 
sufficient  for  the  largest  garrison,  and  I  should  store 
it  away  in  iron  tanks. 
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Br.  5847.  Covered  tanks  ? — Yes,  they  should  be  care- 

G.  C.  Wallich.  fully  covered,  and  the  water  should  be  collected  in 

  open  spaces,  away  from  jungle  of  any  kind. 

17  Oct.  1861.  5848.  How  would  you  bring  the  water  down  to  the 
stations  ? — There  are  plenty  of  open  spaces  to  collect 
it  in.  A  few  miles  of  extent  would  be  sufficient  for 
the  purpose. 

5849.  The  water,  I  presume,  differs  in  character 
according  to  the  soil,  and  it  is  purer  on  the  high 
grounds  than  on  the  alluvial  plains  ? — Yes,  at  Ranee- 
gunge,  for  instance,  the  water  is  very  pure  in  certain 
places,  where  there  is  a  hard  irony  soil,  but,  below  in 
the  hollows,  where  there  is  a  great  quantity  of  mould, 
the  water  is  not  so  pure,  and  I  know  that  it  is  sur- 
charged with  minute  particles  of  living  vegetable 
matter. 

5850.  Do  you  think  that  we  know  enough  now  of 
the  effects  of  these  elements  to  justify  us  in  saying 
that  the  Government  should  incur  considerable  ex- 
pense in  supplying  the  troops  with  pure  water  ? — 
Certainly. 

5851.  Which  water  could  always  be  obtained  in  the 
ordinary  seasons  ? — Yes  ;  I  cannot  venture  to  say  ab- 

"  solutely  that  these  minute  matters  produce  diseases 
but  I  think  that  we  are  justified  in  inferring  that  they 
do,  in  the  absence  of  any  other  known  cause  ;  we  talk 
of  malaria,  but  we  do  not  know  what  it  is. 

5852.  A  theory  was  started  before  this  Commission 
of  this  kind,  that  these  plants  rather  purify  the 
water  by  disengaging  the  oxygen,  in  your  opinion  is 
that  so  ? — No,  it  has  been  only  very  recently,  within 
the  last  two  years,  that  a  number  of  very  remarkable 
facts  have  come  to  light.  Most  of  the  scums  and  films 
resting  on  stagnant  waters  and  damp  surfaces  gene- 
rally which  Ave  see  in  this  country  and  all  over  the 
world  are  actually  derived  from  these  minute  living 
plants  that  I  have  been  speaking  of ;  they  go  on  pro- 
pagating, and  thus  repeating  themselves  for  a  certain 
number  of  generations,  possibly  for  years  ;  but  at  a 
certain  time,  and  under  certain  conditions,  an  altera- 
tion takes  place  in  the  series  of  phases  of  develop- 
ment, and  I  think  it  is  very  probable  that  under 
certain  conditions,  of  which  we  know  nothing  now, 
these  same  little  organisms  affect  the  human  body, 
while  at  other  times  they  would  not  affect  it. 

5853.  Do  you  mean  in  some  of  their  transforma- 
tions ? — Yes. 

5854.  When  passing  into  a  state  of  decay  ? — 
Yes,  or,  more  correctly  speaking,  during  the  various 
changes  they  undergo. 

5855.  {Dr.  Gibson.)  Independently  of  that,  the 
habits  of  the  natives,  who  defecate  all  over  the  sur- 
face of  the  country,  must  necessarily  cause  the  water 
in  the  tanks  to  become  impure  ? — Yes,  it  is  so  ;  in 
point  of  fact  the  natives  have  no  idea  of  taking 
sanitary  precautions.  For  instance,  a  man  will  eat 
and  drink  and  perform  his  evacuations  actually  on 
the  very  same  foot  of  water,  standing  in  it,  or  close 
to  it  ;  he  has  no  idea  of  impurity  as  long  as  it 
happens  to  be  Ganges  water. 

5856.  The  European  troops  and  also  the  native 
troops  drink  the  water  from  these  tanks  ? — Yes  ; 
there  is  nothing  else  for  them,  and  the  same  causes 
will  operate  with  Europeans  in  an  increased  degree. 

5857.  {Chairman.)  Would  not  the  practice  of  fil- 
tering the  water  be  an  effectual  remedy  for  its 
impurities  ? — Yes  ;  but  it  would  be  difficult,  I  think, 
to  do  that  upon  a  sufficiently  large  scale. 

5858.  Would  that  be  more  costly  than  storing  up 
rain  water  ? — Yes,  I  think  it  would.  At  Barrack- 
pore  there  is  no  other  water  but  that  which  is  taken 
from  the  tanks  ;  it  is  pure  looking  water  that  you 
get  from  one  particular  tank  ;  it  is  clean,  but  it  is 
nevertheless  full  of  living  vegetable  matter. 

5859.  {Dr.  Gibson.)  Do  you  think  that  nitration 
alorj,e  Avould  so  purify  the  water  as  to  make  it  safe  to 
drink  it  ? — Continued  boiling  would  perhaps  be  the 
greatest  safeguard  ;  but  many  of  those  lower  organ- 
isms will  stand  an  immense  amount  of  heat,  and  then 
when  they  are  placed  under  circumstances  which  are 
favourable  to  germination  they  will  grow  again. 

5860.  {Dr.  Farr.)  Are  there  any  circumstances 


that,  in  your  opinion,  would  explain  the  different 
rates  of  mortality  among  the  native  troops  and  the 
European  troops,  as  connected  with  the  water  supply? 
— I  think  that  the  climate,  the  water,  and  the  peculiar 
mode  of  life  taken  together,  are  sufficient  to  account 
for  the  great  rate  of  mortality  among  Europeans. 

5861.  Do  you  happen  to  know  the  rate  of  mortality 
among  the  native  troops  ? — No,  not  as  an  average  ; 
it  varies  so  much. 

5862.  Have  you  made  any  calculations  upon  the 
subject  ? — Yes,  but  it  is  four  years  since  I  was  in  the 
country. 

5863.  In  your  experience  what  diseases  chiefly 
prevail  among  the  natives  ?  —  Dysentery,  fevers, 
cholera,  and  rheumatism;  the  three  first  are  the 
chief  fatal  diseases,  and  these  I  think  will  eventually 
be  traced  to  impurities  in  the  water. 

5864.  Have  you  reason  to  believe  that  we  get  in 
the  returns  an  account  of  all  the  deaths  which  might 
be  considered  fairly  returnable  in  a  regiment  ? — Yes  ; 
certainly. 

.  5865.  Is  it  net  the  practice  to  send  the  men  home 
when  they  become  ill  ? — Yes. 

5866.  Is  that  done  to  so  large  an  extent  that  men  • 
are  sent  away  avIio  may  die  at  home  ? — Yes,  and  I 
have  protested  against  the  practice  of  sending  men 
away,  because  they  are  so  sick  that  cure  appears 
improbable. 

5867.  What  are  the  diseases  generally  from  Avhich 
they  suffer  ? — Chronic  dysentery  and  fevers. 

5868.  You  do  not  mean  acute  fevers  ? — No ;  they 
do  not  send  men  aAvay  in  that  state  ;  but  I  have  seen 
men  sent  to  their  homes  when  they  have  been  hardly 
able  to  crawl,  and  a  couple  of  men  have  been  told 
off  to  escort  them. 

5869.  After  they  haATe  been  suffering  from  ague, 
for  instance  ? — Yes,  or  general  debility.  It  is  often 
the  case,  that  when  it  appears  they  are  beyond  cure 
they  are  sent  away. 

5870.  When  the  homes  of  the  men  are  very  distant 
what  is  done  then  ? — Still  they  go  aAvay  ;  it  is  their 
great  craving  ;  they  themselves  desire  it. 

5871.  Do  you  knoAv  what  term  of  service  is  re- 
quired before  they  become  entitled  to  a  pension  ? — I 
really  do  not  knoAv  that ;  but  the  rate  of  pension 
depends  upon  the  period  of  service. 

5872.  Do  they  remain  long  in  a  regiment  gene- 
rally, or  do  they  pass  through  it  quickly  ? — Some  of 
them  will  remain  for  20  or  30  years.  In  the 
majority  of  cases  the  natives  do  not  seem  to  suffer 
from  long  service. 

5873.  Does    consumption   prevail   much  among 
them  ? — Not  much. 

5874.  Have  you  had  many  to  treat  for  syphilis  ? — 
Yes,  in  some  stations  ;  but  all  that  depends  uj)on  the 
bazaars  ;  in  Lahore  and  in  Meerut  there  is  a  great 
amount  of  syphilis. 

5875.  Are  many  of  the  men  married  ? — They  are 
married,  but  very  few  of  them  have  their  families 
with  them  ;  a  great  many  of  them  have  Avomen  in  the 
bazaars. 

5876.  Not  living  in  the  huts  Avith  them  ? — Never, 
I  believe. 

5877.  That  is  not  the  case  among  any  class  of 
native  troops  ? — I  have  never  seen  them  ;  certainly 
not  among  the  higher  orders  of  them,  and  I  do  not 
know  of  any  case. 

5878.  It  is  not  so  common  as  to  make  any  very 
great  distinction  between  them  and  the  European 
troops  in  that  respect  ? — It  is  about  the  same  ;  very 
few  of  them  haAre  their  Avives  and  families  with  them  ; 
they  leave  them  at  their  villages. 

5879.  What  Avould  you  suggest  as  the  most  likely 
AAiiy  of  diminishing  the  diseases  which  are  preA'alent 
among  the  natives  ? — I  should  recommend  great  care 
to  be  taken  in  the  selection  of  cantonments,  proper  at- 
tention being  paid  to  ventilation  and  drainage,  and  some 
limitation  as  to  diet.  When  the  men  are  maintained  in 
hospital  at  a  great  expense  to  the  GoA'ernment,  besides 
the  loss  of  their  services,  they  are  getting  medicine 
from  the  surgeon,  Avhilst  they  are  at  the  same  time 
completely  at  liberty  to  adopt  any  diet  which  they 
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choose.  I  remember  a  very  marked  case  of  a  man 
who  was  under  my  care.  I  was  sure  that  he  was  in- 
dulging in  free  diet,  and  I  happened  to  pass  by  when 
the  men  were  eating  their  dinner,  and  I  saw  an 
immense  pile  prepared  which  this  man  was  going  to 
eat.  I  let  him  eat  it,  but  immediately  afterwards  I 
gave  him  a  violent  emetic.  This  man  was  taking 
quinine  at  the  time,  and  suffering  from  a  most  obsti- 
nate fever  ;  but  there  I  saw  an  amount  of  food  which 
it  was  even  difficult  to  believe  that  a  healthy  man 
could  devour. 

5880.  {Chairman.)  This  arises,  does  it  not,  from 
the  system  of  jdacing  men  in  huts  ? — The  men  are 
allowed  to  eat  their  dinner  outside  the  hospital  ;  this 
man  was  a  sick  man. 

5881.  (Dr.  Farr.)  The  Government  allows  a  sick 
man  to  be  supplied  with  expensive  drugs,  but  gives 
you  no  control  over  his  diet  ? — Yes. 

5882.  And  there  is  very  little  control  over  their 
huts  ? — None  whatever  ;  there  is  no  control.  It  is 
the  duty  of  the  medical  man  to  report  what  he  sees  ; 
but,  unless  the  officer  commanding  the  station  has 
some  fund  at  his  disposal  for  the  purpose  of  effecting 
alterations,  it  is  of  no  use  ;  the  reports  cannot  be 
attended  to. 

5883.  Then  in  that  case  you  have  no  power  of 
preventing  disease  ? — None  whatever. 

5884.  You  have  only  power  to  give  them  drugs 
when  they  are  sick  ? — Yes. 

5885.  You  have  no  power  to  do  anything  else  ? — ■ 
No  ;  you  may  represent  a  thing,  but  it  has  been  so 
much  the  custom  to  give  in  to  all  their  prejudices, 
that  no  one  would  meddle  with  them. 

5886.  Very  strict  rules  have  been  laid  down  for 
the  guidance  of  European  troops,  and  it  is  seen  that 
they  are  strictly  carried  out  ? — Yes  ;  but. the  natives 
are  invulnerable. 

5387.  Is  there  anything  in  caste  that  would  prevent 
such  interference  as  was  necessary  for  a  man's  good  ? 
—I  think  it  is  one  of  those  cases  in  which  it  becomes 
a  matter  of  humanity  and  of  right  to  insist  upon  it. 

5888.  Do  you  think  the  Government,  if  they  were 
to  do  so,  could  then  get  as  many  men  as  were  required 
for  the  service  ? — If  they  made  it  known  that  they 
would  not  take  men  except  under  those  conditions,  I 
am  sure  that  they  would  soon  get  over  it,  except, 
perhaps,  in  the  case  of  the  high  caste  men. 

5889.  You  have  mentioned  several  stations  ;  what 
stations  do  you  think  should  be  selected  by  preference, 
if  the  Government  had  the  power  to  place  the  native 
troops  Avhere  it  chose  ;  ought  they  to  be  placed  upon 
the  low  or  upon  the  high  grounds  ? — Most  certainly 
upon  the  high  grounds,  without  following  the  too 
general  custom  of  selecting  a  post,  because  there  is 
not  the  vestige  of  a  tree  near  it,  for  trees  are  beneficial 
instead  of  being  otherwise,  as  long  as  they  have  not 
got  a  thick  underwood  beneath  them. 

5890.  By  whom  are  the  stations  selected  ? — Gene- 
rally by  committees,  but  a  station  is  generally  chosen 
in  a  military  point  of  view  ;  it  is  merely  a  choice 
between  one  half  mile  of  ground  and  another. 

5891.  Has  the  medical  officer  anything  to  say  to 
that  ? — Very  little  indeed  officially. 

5892.  Has  he  to  give  his  opinion  in  writing  on  the 
eligibility  of  a  station  ? — He  has  to  sign  the  papers  of 
the  committee,  but  not  to  give  his  opinion  in  writing; 
he  may  protest  if  he  likes,  but  he  is  overruled. 

5893.  Is  the  selection  of  stations  not  made  so  as 
expressly  to  secure  the  health  of  the  men,  but  gene- 
rally rather  for  military  reasons  ? — I  think  for  the 
latter,  and  it  is  very  difficult  to  do  it  entirely  with 
regard  to  sanitary  considerations,  though  a  great 
deal  might  be  done  no  doubt. 

5894.  Sanitary  considerations  have  not  hitherto 
been  thought  so  much  of  as  you  think  they  ought  to 
be  ? — I  think  not. 

5895.  You  have  no  control,  have  you,  over  the 
clothing  of  the  men  ?■ — None  whatever  ;  all  regi- 
mental clothing  is  laid  down  by  rule,  but  out  of  the 
cantonment  they  may  do  whatever  they  like  ;  in  fact 
they  very  seldom  wear  anything  except  a  small  piece 
of  cloth  round  them. 


5896.  (Chairman.)  Do  you  think  it  is  possible  or  Dr. 
expedient  to  interfere  more  than  the  authorities  do  at  Q-  C.  Walliah. 
present  with  the  personal  habits  of  the  natives? — I  rw"l 
think  that  when  the  services  of  the  men  are  pur-      '    0  '     '  ' 
chased  at  a  very  high  rate,  the  Government  are 

perfectly  justified  in  exacting  those  services  to  the 
greatest  possible  extent,  and  where  you  do  not  do  a 
man  any  harm  or  wound  his  religious  feelings.  I 
do  not  think  that  a  man  would  object  to  measures 
of  sanitary  precaution,  for  instance,  living  in  bar- 
racks, or  a  particular  limitation  as  to  diet,  if  he  knew 
that  the  Government  was  determined  not  to  employ 
men  who  would  object  to  being  so  treated. 

5897.  As  a  rule  the  native  troops  are  very  sober, 
are  they  not  ? — They  are  very  sober. 

5898.  With  the  exception  of  the  Sikhs  ? — Quite  so  ; 
a  great  many  of  them  eat  opium  and  bang,  which  is 
Indian  hemp  ;  but  very  few  of  them  drink. 

5899.  I  take  it,  as  a  general  conclusion  from  Avhat 
you  have  said,  that  you  think  that  the  worst  evil  in 
the  native  lines  is  the  impure  quality  of  the  water 
supply  ? — Yes  ;  and  that  the  lines  .'ire  badly  ar- 
ranged. . 

5900.  There  is  a  great  want  of  sufficient  drainage  ? 
— Yes  ;  and  also  a  want  of  ventilation. 

5901.  Is  there  any  suggestion  that  you  would  like 
to  offer  with  regard  to  the  sanitary  condition  either  of 
the  native  or  European  troops  ? — I  think  that  a  good 
deal  might  be  done  to  improve  the  condition  of  the 
European  troops  in  India  by  preventive  measures, 
such  as  giving  them  quinine,  when  they  are  still  in 
barracks  or  not  actually  in  hospital.  By  having  in- 
spections so  that  when  the  medical  officer  thinks  that 
a  man  is  likely  to  become  sick  he  should  use  pre- 
ventive measures.  I  am  sure  that  diseases,  such  as 
fever,  cholera,  and  dysentery,  do  not  attack  a  man 
unless  he  is  in  a  particular  condition  of  body, — 
unless  he  is  already  out  of  order.  I  think  that  a 
great  many  precautions  might  be  taken  in  India  to 
prevent  disease  by  treating  men  before  they  are 
actually  attacked  by  it.  I  think  that  that  could  be 
done  by  more  careful  inspections  of  European  troops, 
for  you  constantly  see  men  who  have  been  for  a  long 
time  looking  unhealthy,  flaccid,  and  pale,  but  they  do 
not  come  into  hospital,  and  those  are  the  men  who 
have  these  attacks.  ( 

5902.  What  kind  of  preventive  measures  would 
you  suggest  ? — I  think  that  by  giving  one  or  two 
doses  of  ordinary  medicine  you  may  frequently  pre- 
vent a  man  from  being  attacked  by  disease,  or  when  ■ 
his  system  is  out  of  tone  by  giving  him  quinine, 
which  is  one  of  the  most  valuable  preventives  that 
can  be  used  in  India,  not  only  as  against  the  one  or 
two  specific  diseases,  but  against  other  diseases. 

5903.  Is  not  that  in  the  power  of  the  medical  officer 
of  a  regiment  now  ? — Yes  ;  but  it  is  not  done;  in  the 
first  place  quinine  is  a  very  expensive  medicine,  and 
a  man  cannot  step  out  of  his  Avay  to  do  what  no  one 
else  has  done. 

5904.  (Dr.  Gibson.)  In  fact,  it  would  be  necessary 
to  introduce  some  system  to  make  your  suggestion 
generally  useful  ;  Avhat  Avould  you  recommend  ? — I 
Avould  suggest  Aveekly  inspections  for  the  purpose  of 
picking  out  the  men  avIio  Avere  not  actually  ill,  but 
men  avIio  seemed  to  have  a  tendency  to  become  ill. 

5905.  Are  not  inspections  made  weekly  ? — Yes  ; 
but  that  is  chiefly  for  syphilis  ;  if  you  see  a  man  who 
is  really  ill  enough  for  hospital,  he  is  picked  out. 

5906.  Do  you  think  that  a  weekly  inspection  would 
be  sufficient  for  the  purpose  ? — -I  think  so,  especially 
if  the  men  Avere  encouraged  to  say  when  they  felt 
themselves  slightly  ill  during  unhealthy  seasons  or 
the  continuance  of  epidemic  diseases. 

5907.  Soldiers  are  not  A^ery  much  disposed  to  do 
that  ?— No. 

5908.  Would  not  a  daily  inspection  interfere  Avith 
the  duties  generally  ? — Yes. 

5909.  If  a  man  is  taken  ill  on  a  Monday  morning, 
and  he  is  not  seen  till  the  Saturday  following,  one 
would  think  that  a  Aveekly  inspection  avouIc!  not  be 
sufficient  ? — No,  but  a  man  is  sometimes  for  Aveeks 
and  months  not  Avell  ;  he  looses  his  appetite,  he  feels 
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Dr.         listless  and  heavy,  aiid  he  gets  an  attack  of  disease, 
G.  C.  Wallich.  which  he  probably  would  not  have  if  his  symptoms 
were  earlier  attended  to,  and  he  was  treated  as  I  have 
suggested. 

5910.  Would  you  take  those  men  into  hospital,  or 
excuse  them  from  duty  ? — No,  I  would  merely  give 
them  a  dose  or  two  of  medicine,  and  perhaps  relieve 
them  from  duty  for  one  day,  while  under  the  operation 
of  the  medicine. 

5911.  But  would  a  single  dose  of  medicine,  do  you 
think,  be  sufficient  to  restore  a  man  to  health  ? — I 
am  talking  only  as  to  a  man  being  excused  from  duty. 

5912.  {Chairman.)  You  have  pointed  out  that 
the  military  system  only  recognizes  a  man  being 
either  well  or  ill  ? — Yes. 

5913.  And  that  it  often  happens  that  a  man 
without  being  positively  ill  is  unwell  and  predis- 
posed to  illness,  'and  that  if  the  medical  officer 
would  deal  with  him  in  that  state  it  might  prevent 
his  being  attacked  with  illness  ? — Yes. 

5914.  You  also  suggest  that  a  man  should  be  en- 
couraged to  apply  more  often  than  he  does  now  to 
the  medical  officer  ? — Yes. 

5915.  (Dr.  Farr.)  And  you  would  treat  him  out 
of  hospital  ? — Yes. 

5916.  That  would  be  a  novelty,  would  it  not  ? — Yes. 

5917.  Do  you  see  any  objection  to  treating  certain 
diseases  out  of  hospital  ? — You  could  not  treat  disease 
in  this  manner.     It  is  not  disease  that  I  mean  when 

The  witness 


you  allow  a  man  medicine  and  his  diet  is  restricted  ; 
I  merely  allude  to  having  the  power  of  encouraging 
a  man  to  come  to  you  when  he  feels  slightly  ilk-  and 
to  give  him  in  such  cases  slight  doses  of  medicine, 
without  sending  him  into  hospital  or  exempting  him 
from  all  duty. 

5918.  Have  you  paid  much  attention  to  cholera  ? — ■ 
Yes  ;  I  have  seen  most  serious  outbreaks  of  cholera. 

5919.  Is  it  preceded,  in  India,  by  premonitory 
diarrhoea  ? — I  think  that  it  generally  attacks  men  who 
are  predisposed.  You  cannot  tell  what  it  originates 
from ;  but  a  healthy  man  is  not  generally  attacked 
with  cholera,  it  is,  generally  speaking,  the  man  Avho 
is  out  of  sorts. 

5920.  And  suffering  from  slight  diarrhoea  ? — Yes, 
which  merges  into  cholera.  In  cholera  the  only 
cases  that  are  cured  are  those  which  are  treated  in 
the  early  stage. 

5921.  (Dr.  Gibson.')  In  practice,  is  not  that  done  ? 
— Not  often.  The  men  have  not  an  opportunity  of 
coming  in  ;  they  come  into  hospital  after  the  first 
stage,  which  is  often  extremely  short,  and  cholera 
cannot  be  treated  successfully  except  in  the  first 
stage,  it  is  so  rapid. 

5922.  Do  not  the  medical  officers  encourage  the 
men  to  come  when  they  feel  at  all  indisposed  ? — Yes, 
and  the  men  will  come  in  when  cholera  is  raging  ; 
during  the  prevalence  of  cholera  it  becomes  doubly 
necessary  to  do  so. 
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Friday,  18th  October  1861. 

PRESENT : 

The  Right  Hon.  LORD  STANLEY,  M.P.,  in  the  Chair. 

Sir  Proby  Catjtley,  K.C.B.  I         J.  B.  Gibson,  Esq.,  C.B.,  M.D.,  D.G.A.M.D. 

Sir  Ranald  Martin,  C.B.,  F.R.S.  William  Farr,  Esq.,  M.D.,  F.R.S.,  D.C.L. 


Sergeant- Major  William  Walker, 

5923.  (Chairman.)  How  long  .have  you  served  in 
India  ? — 20  years. 

5924.  In  what  presidency  have  you  served  ? — I 
have  served  in  both  the  Bombay  and  Bengal  presi- 
dencies, and  also  in  South  Arabia. 

5925.  At  Aden  ?— Yes. 

5926.  In  the  course  of  your  service  have  you  had 
reason,  at  any  time,  to  complain,  or  do  yon  think 
there  has  been  any  inclination  on  the  part  of  the 
soldiers  to  complain  of  the  rations  which  have  been 
supplied  to  them  ? — Not  in  the  slightest  degree  ;  the 
soldier  in  India  is  better  fed  than  he  is  in  England. 

5927.  Does  that  remark  apply  to  every  station  ? — 
Yes,  with  the  exception  of  when  on  field  service. 
I  have  been  speaking  of  garrison  duty  ;  the  men  then 
are  better  fed  in  India  than  they  are  in  England. 
Of  course,  on  field  service  they  must  put  up  with  what 
they  can  get. 

5928.  Is  there  variety  in  their  food  ? — Yes,  they 
get  roast,  boiled,  and  baked,  and  altogether  the  dif- 
ferent rations  are  far  superior  to  what  they  get  in 
England  ;  I  do  not  mean  in  the  quality  of  the  food, 
but  it  is  far  superior  for  the  use  of  a  man,  because 
every  soldier  in  England  must  confine  himself,  at  the 
most,  to  two  descriptions  of  food,  either  boiled  meat 
or,  if  he  chooses  to  pay  for  it,  he  may  have  a  baked 
dinner  ;  but  every  soldier  in  a  company  in  India  can 
order  his  own  dinner  to  be  prepared  by  the  native 
cook,  and  the  cook  is  bound  to  bring  him  that  dinner; 
some  get  curry,  some  get  baked  meat,  some  get  stews, 
and  some  get  food  of  other  descriptions  ;  the  soldier 
may  make  his  choice  of  20  different  dinners. 

5929.  (Sir  B.  Martin.)  Are  fruits  and  vegetables 
abundant  ? — Very  abundant. 

5930.  (Dr.  Farr.)  During  your  period  of  service 
has  there  been  any  improvement  made  in  the  diet  of 
the  soldier  ? — Yes,  a  great  deal,  especially  with  re- 
gard to  the  bread,  which,  when  I  first  went  to  India, 
was  of  a  very  inferior  description  to  what  I  found  it 
to  be  afterwards. 

5931.  Has  any  improvement  taken  place  in  the 
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supply  of  vegetables  ? — They  are  much  the  same  as 
they  were,  but  since  the  cultivation  of  the  English 
species  of  potato  in  the  hilly  part  of  Bengal  and 
Bombay  they  have  been  able  to  supply  the  troops  a 
great  deal  better  than  they  used  to  be.  The  potato  was 
considered  a  dainty  20  years  ago  in  India,  but  now 
potatoes  are  served  out  to  a  regiment  in  plenty. 

5932.  Did  you  get  vegetables  in  sufficient  quantities 
at  the  earlier  period  of  your  service  in  India  ? — No  ; 
in  the  first  period  of  my  service  in  India  I  did  not 
know  what  the  potato  was. 

5933.  Did  you  get  vegetables  at  all  ? — We  used  to 
get  carrots  and  pumpkins. 

5934.  Do  you  remember  the  date  when  the  im- 
provement was  made  in  the  diet  of  the  soldier  ? — No  ; 
but  I  know  this,  that  during  the  last  12  years  in 
India  the  soldier  has  been  liberally  supplied  with 
vegetables. 

5935.  Do  you  think  that  circumstance  has  had  a 
good  effect  ? — Yes. 

5936.  It  has  pleased  the  soldier  ? — Yes,  and,  in 
fact,  the  soldier  has  more  vegetables  supplied  to  him 
than  he  can  make  use  of. 

5937.  With  regard  to  the  supply  of  liquor  to  the 
soldier,  I  believe  beer  is  very  abundantly  supplied  to 
him  ? — It  is  plentiful  at  every  station,  and  of  the  best 
quality. 

5938.  Is  it  obtained  at  a  moderate  price  ?— Yes, 
the  soldier  can  get  it  quite  easily,  and  the  price  of 
beer  is  cheaper  than  it  is  in  England  ;  even  reckoning 
the  cost  of  carriage,  it  is  only  3d.  a  quart,  draught 
porter,  which  is  issued  to  the  troops  ;  but  the  Govern- 
ment is  at  a  certain  loss  by  the  sale  of  it. 

5939.  ( Chairman.)  Have  you  seen  anything  of 
experiments  which  have  been  made  to  brew  beer  in 
India  ? — No. 

5940.  You  do  not  know  how  far  the  attempts  have 
answered  ? — -No  ;  I  know  that  there  was  a  brewery 
20  years  ago  in  Poona,  but  it  was  kept  by  a  man  who 
had  been  a  soldier  ;  I  forget  his  name  now,  but  it 
failed  to  a  sjreat  extent. 
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5941.  (Sir  P.  Cautley.~)  Have  you  been  at  Meerut 
in  the  Upper  provinces  ? — I  have  marched  through 
that  district,  but  I  never  lay  there. 

5942.  You  have  never  had  any  beer  that  was  made 
at  Mussourie  and  Landour  ? — Not  that  I  am  aware  of, 
but  I  have  drunk  beer  all  over  India  almost. 

5943.  (Dr.  Farr.)  Do  you  mean  beer  that  was 
made  in  India? — T  will  not  be  sure  of  that  ;  I  could 
not  vouch  for  that ;  but  I  dare  say  that  a  great  part 
of  it  was,  although  they  palmed  it  off  for  English  beer. 

5944.  (Sir  P.  Cautley.)  The  men  do  not  complain 
of  the  quality  of  the  beer  generally  speaking,  do 
they  ? — They  do  not  ;  on  the  contrary,  the  men  have 
always  been  perfectly  satisfied  with  the  supplies  of 
ale.  There  is  one  thing  that  I  may  mention,  that  if 
the  commanding  officers  of  regiments  did  not  take 
means  to  prevent  even  beer  itself  from  being  adul- 
terated, there  might  be  complaints  made  by  the  men, 
but  which  we  have  never  had  made  in  our  regiment ; 
but  I  have  heard  of  complaints  that  have  been  made 
that  the  beer  has  been  mixed  with  water,  but  it  was 
drawn  up  in  such  a  rapid  manner,  with  perhaps  300 
or  400  men  coming  for  it  as  quickly  as  they  could  be 
served,  the  froth  was  on  the  beer,  and  the  men  would 
scarcely  detect  it,  but  if  it  was  left  to  stand  for  a 
Avhile,  that  would  test  its  quality. 

5945.  (Sir  R.  Martin.)  Does  what  you  have  stated 
apply  to  the  beer  which  is  supplied  direct  from  the 
commissariat  ? — Yes,  it  applies  to  that  ;  there  is 
a  non-commissioned  officer  who  receives  51.  a  month 
from  the  Government,  in  addition  to  his  pay,  to  look 
after  the  canteen,  and  perform  the  duty  of  that  par- 
ticular situation  ;  of  course,  if  he  is  dishonest,  and 
he  might  be  to  a  certain  extent ;  there  is  roguery  in 
all  trades,  and  if  they  are  not  looked  after  there  are 
means  of  doing  such  a  thing. 

5946.  (Chairman.)  But  I  suppose  that  the  men 
would  very  soon  find  it  out  ? — Yes,  and  they  would 
report  it  immediately,  but  upon  the  main  question 
about  the  liquor,  I  have  never  heard  any  complaints 
made  of  the  quality  of  the  liquor  that  is  supplied  by 
the  Government  to  the  troops,  and  which  is  supplied 
at  a  reasonable  price,  the  beer  being  cheaper  than 
they  could  get  it  in  England,  and,  if  anything,  of 
a  better  quality. 

5947.  What  quantity  of  spirits  is  a  soldier  allowed 
to  draw  ? — If  he  draws  beer  he  is  only  allowed  to 
draw  one  dram  (speaking  of  the  Bengal  dram,  there 
are  40  to  a  gallon)  ;  the  liquor  is  made  in  one  of  the 
Government  factories,  and  is  of  the  best  quality. 

5948.  (Sir  R.  Martin.)  You  speak  of  rum  ? — Yes. 

5949.  (Chairman.)  May  a  soldier  draw  that  one 
dram  at  any  hour  of  the  day  ? — No,  he  is  not  allowed 
to  draw  it  until  after  12  o'clock  in  the  day  ;  no  spirits 
are  allowed  to  be  sold  at  any  canteen  or  cantonment 
in  India  until  after  12  o'clock.  Should  a  man  think 
proper  to  drink  his  quart  of  beer  he  is  allowed  one 
dram  of  spirits  and  no  more.  ? 

5950.  I  suppose  that  means  are  taken  to  prevent 
a  man  from  selling  his  dram  of  spirits  to  another  ? — 
Yes,  he  drinks  it  at  the  table  in  the  canteen — he 
must  have  a  pass  from  his  commanding  officer  to  take 
away  one  dram  from*  the  canteen,  and  if  liquor  is 
found  in  the  possession  of  any  soldier  in  India  without 
a  written  pass  from  his  commanding  officer,  he  is 
immediately  placed  in  confinement  and  called  to  ac- 
count for  it  ;  neither  is  a  civilian  allowed  to  sell 
liquor  to  any  soldier  Avithout  a  written  authority  from 
the  officer  commanding  the  station  in  which  the 
civilian  resides. 

5951.  (Sir  R.  Martin.)  In  the  case  of  a  man  not 
consuming  beer,  how  many  drams  is  he  permitted  to 
have  per  day  after  12  o'clock  ? — Two  drams,  one  after 
12  o'clock  in  the  day  and  one  at  night. 

5952.  (Chairman.)  Does  any  considerable  quantity 
of  liquor  get  smuggled  into  the  stations  ?■ — There-  are 
instances  in  which  it  is  smuggled  in,  but  that  is  of  the 
worst  description  ;  it  kills  many  soldiers. 

5953.  From  your  experience  do  you  think  that 
there  are  a  considerable  number  of'  men  in  every 
regiment  who  obtain  smuggled  liquor  ? — It  used  to  be 
the  case  formerly,  but  recently  the  military  police 


have  been  brought  to  such  perfection  that  it  is  almost 
impossible  to  smuggle  a  single  glass  of  liquor  into  a 
station. 

5954.  (Sir  P.  Cautley.)  But  it  is  the  fact,  is  it  not, 
that  they  cannot  prevent  grog  shops  being  established 
just  on  the  outside  of  the  cantonment  ? — The  grog 
shops  are  there  solely  for  the  use  of  the  natives  ;  if  a 
European  soldier  enters  one  of  them  he  is  imme- 
diately made  a  prisoner,  and  if  a  native  is  seen  to  sell 
one  drop  of  grog,  or  to  give  one  drop  of  grog  to  a 
soldier,  he  becomes  immediately  liable  to  a  very  heavy 
penalty  ;  one  that  would  ruin  him  for  a  year. 

5955.  I  presume  that  the  soldiers  are  allowed  to 
go  out  of  the  cantonment  ? — They  are  allowed  to 
walk  about  the  cantonment  to  a  certain  extent,  the 
same  as  at  Aldershott,  but  he  is  not  allowed  to  pur- 
chase spirits  ;  there  is  such  a  strict  injunction  laid 
upon  the  natives  that  no  merchant  would  even  give  a 
bottle  of  beer.  For  example,  in  my  rank,  he  could  not 
give  me  a  bottle  of  beer  without  I  had  permission  to 
purchase  it  ;  the  orders  are  very  stringent  in  India 
about  that.  I  know  that  in  the  time  of  the  late  Sir 
Charles  Napier  the  canteen  regulations  were  altered  ; 
they  used  at  that  time  to  be  kept  open  from  day- 
light in  the  morning  till  tattoo  in  the  evening, 
but  you  were  only  supposed  to  obtain  a  certain 
quantity  of  liquor,  but  then  you  had  the  whole  day  to 
get  it  in  ;  a  man  would,  perhaps,  get  one  or  two 
glasses  of  grog  before  his  breakfast,  and  Sir  Charles 
Napier  stopped  those  morning  drams  altogether,  and 
since  that  time,  in  the  order  that  was  issued,  it  is  laid 
down  that  no  soldier  shall  be  allowed  to  take  liquor  of 
any  description,  more  particularly  spirits,  before  12 
o'clock  in  the  day,  and  there  has  therefore  been  a 
great  change  in  the  system,  but  it  caused  men  at  first 
to  run  after  contraband  liquor,  and  that  is  of  the 
worst  description,  and  kills  almost  anyone  who  uses 
it  for  any  length  of  time. 

5956.  But  you  say  that  although  there  are  grog 
shops  outside  the  cantonments,  and  although  the 
soldiers  are  allowed  to  walk  outside  the  cantonments 
still  the  police  is  so  well  maintained  that  you  do  not 
think  any  considerable  number  of  men  find  their  way 
into  those  shops  ? — I  am  convinced  of  it. 

5957.  (Sir  R.  Martin?)  Do  you  refer  to  a  military 
police  or  the  ordinary  police  of  the  country  under  the 
direction  of  the  magistrates  ? — The  military  police  ; 
the  ordinary  police  of  the  country,  the  black  police, 
would  not  dare  to  interfere  with  the  men,  they  would 
be  afraid  ;  they  might  report  to  the  magistrate  that 
they  had  seen  a  soldier  in  one  of  those  shops,  and  the 
magistrate  might  take  notice  of  it,  but  they  would 
not  dare  to  lay  hands  on  a  soldier,  or  take  him  into 
custody  ;  indeed  there  is  a  very  strict  order  in  India 
against  anything  of  that  sort  in  order  to  prevent 
collision  between  the  troops  and  the  natives. 

5958.  (Chairman.)  It  has  been  stated  by  some 
witnesses  that  it  would  be  better  if  no  spirits  were 
issued  to  the  men  at  all,  and  if  nothing  was  given  to 
them  but  beer  :  what  is  your  opinion  upon  that  point  ? 
— I  do  not  think  that  that  would  do  :  speaking  from 
long  experience  in  India  I  do  not  think  it  would  do 
at  all,  for  there  are  some  men  with  whom  a  glass  of 
spirits  would  much  better  agree  than  drinking  beer, 
and  with  others  it  would  be  just  vice  versd,  and  I 
therefore  think  that  it  would  not  be  a  good  thing  to 
do  away  with  spirits  altogether  in  India.  I  think  it 
would  still  further  drive  the  men  to  seek  for  it  else- 
where. 

5959.  As  far  as  your  experience  has  gone  you  do 
not  think  that  there  is  much  excess  or  drunkenness 
among  the  men  ? — Not  so  much  as  there  used  to  be. 

5960.  (Dr.  Farr.)  But  still  I  presume  that  cases 
of  drunkenness  do  occur  in  some  regiments  ? — There 
is  plenty  of  it  every  day  in  every  regiment  in  India, 
and  it  will  be  the  same  as  long  as  the  British  army 
is  there  ;  they  obtain  the  liquor  in  the  canteens 
through  great  neglect  on  the  part  of  the  non-com- 
missioned officers,  who  frequently  get  punished  for 
their  neglect  ;  the  men  get  more  than  they  are  al- 
lowed by  the  commanding  officer  ;  he  issues  an  order 
that  a  man  may  have  so  much  supplied  to  him 
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Sergeant-Maj.  and  through  either  improper  favour  being  shown 
W.  Walker,  to  him,  or  certain  neglect  on  the  part  of  the 
J8gl     non-commissioned  officer,  he  obtains  more  than  he 

1     0  '  ought  to  have.    There    is    a   rule    of  this  kind, 

a  man,  should  he  be  punished  by  the  commanding 
officer,  there  is  a  mark  placed  opposite  to  his  name, 
so  that  the  sergeants  shall  know  that  he  is  a  defaulter  ; 
the  men  come  in  by  files,  and  there  are  two  markers, 
1  one  for  each  wing  of  a  regiment,  and  when  a  man 

comes  in  he  gives  his  name,  or  his  regimental  num- 
ber, and  the  sergeant  immediately  looks  to  see  if  he 
is  a  defaulter,  and  if  so  he  is  confined  at  once  for  at- 
tempting to  come  there  for  liquor,  he  need  not  ask 
him  whether  he  has  been  there  before.  If  he  is  not 
a  defaulter  he  gives  him  a  mark  for  one  glass,  or  a 
pint,  and  the  man  walks  to  the  counter  of  the  canteen, 
and  a  sergeant,  or  a  servant  under  his  superintend- 
ence, issues  to  the  man  the  grog,  or  beer,  and  he  is 
supposed  to  drink  it  himself ;  as  soon  as  he  drinks  it 
he  walks  out  ;  there  is  a  non-commissioned  officer  and 
a  sentry  at  each  door,  and  a  man  must  go  round  and 
again  pass  the  sergeant  before  he  can  get  any  more, 
and  the  sergeant  would  be  strictly  responsible  that  he 
did  not  drink  two  glasses  at  once  ;  so  that  it  must  be 
either  neglect  of  the  sergeant,  erring  intentionally  by 
a  gross  neglect  of  his  duty  in  allowing  a  man  to  go 
there,  and  have  more  than  the  regulated  allowance,  or 
else  there  might  be  one  here  and  there  who  might 
mistake  the  name  of  a  man,  and  do  it  in  ignorance, 
or  he  might  be  one  who  was  not  well  acquainted 
with  every  man  in  the  regiment. 

5961.  Then  cases  of  drunkenness  do  occur  from 
neglects  of  that  kind  in  the  canteen  ? — Yes. 

5962.  And  not  from  the  soldier  getting  native 
spirits  ? — No.  There  is  another  thing  that  I  wish  to 
mention,  that  in  the  hot  season  of  the  year  the  soldiers 
are  not  allowed  to  go  near  the  canteen  until  sundown ; 
they  are  confined  to  the  barrack  room  during  that 
season,  which  lasts  from  about  the  month  of  May 
until  October  ;  during  that  time  they  are  strictly 
confined  to  the  barracks  during  mid-day,  and  a  non- 
commissioned officer  will  go  round  to  each  company 
and  collect  the  names  of  the  men  who  require  beer 
for  their  dinner  ;  a  man  may  put  himself  down  for  a 
quart  of  beer,  and  the  money  is  collected  at  the 
same  time  from  the  men  and  handed  over  to  the  non- 
commissioned officer  ;  he  then  goes  with  a  written 
pass  signed  by  the  senior  non-commissioned  officer  of 
the  company  to  the  canteen  sergeant,  draws  the 
liquor,  and  brings  it  up  to  the  barrack,  and  issues  it 
to  the  men  at  the  dinner  hour  ;  there  may  be  men 
who  get  drunk  in  that  way,  because  a  man  is  allowed 
to  take  his  quart  away,  and  place  it  on  the  table  and 
drink  it  with  his  dinner,  and  he  may  give  his  comrade 
a  drink. 

5963.  (Dr.  Farr.)  Is  a  quart  of  beer  considered 
equivalent  to  a  dram  of  spirits  ? — Yes. 

5964.  Can  a  man  have  beer  without  auy  spirits  ? — 
If  he  drinks  beer  at  all  he  can  only  have  one  dram, 
if  he  gets  only  one  half  pint  of  beer  he  can  get  only 
one  dram  of  spirits. 

5965.  But  he  is  not  bound  to  have  the  dram  at  all, 
is  he  ? — No  ;  if  he  has  it  he  pays  for  it,  it  is  not 
served  out  as  a  ration  ;  that  practice  is  done  away 
with  now  in  India,  and  there  is  no  such  thing  even 
on  field  service. 

5966.  What  is  the  price  of  a  dram  of  spirits  ? — • 
Four  pice,  or  one  anna. 

5967.  How  much  beer  can  a  man  obtain  for  the 
money  which  he  pays  for  a  dram  of  spirits  ? — He 
pays  six  pice  for  a  pint  of  beer,  and  three  annas  for 
a  quart. 

5968.  Is  it  the  fact  that  a  great  number  of  the 
punishments  of  the  soldier  are  incurred  by  him  for 
crimes  committed  in  a  state  of  intemperance  ? — Yes  ; 
a  great  many. 

5969.  Do  you  consider  that  a  great  portion  of  the 
crimes  committed  by  the  soldier  in  India  may  be 
referred  to  the  use  of  intoxicating  drinks  ? — Yes. 

5970.  (Sir  li.  Martin.')  It  used  to  be  so  in  your 
earlier  period  of  service,  that  much  of  the  crime  arose 
from  drunkenness  ? — Fearfully  so. 


5971.  But  has  not  that  greatly  diminished  lately  ? 
— Yes  ;  crime  has  diminished  in  India  more  so  than 
in  England  ;  there  are  fewer  prisoners  in  India.  In 
my  regiment  Ave  had  fewer  prisoners  in  India  than 
in  England. 

5972.  With  regard  to  the  issue  of  spirits  ;  if  you 
began  with  a  recruit,  and  gave  him  beer,  might  you 
not  carry  that  on,  and  continue  to  issue  beer  to  him 
throughout  his  course  of  service  ? — That  would  be 
forcing  a  thing  upon  some  men  that  they  would  not 
like  to  put  up  with  ;  they  would  not  think  it  right  ; 
they  would  consider  that  as  taking  a  liberty  with 
them  that  they  would  not  like,  and  they  would  obtain 
liquor  elsewhere.  If  you  could  effectually  prevent  a 
man  from  getting  what  you  deprived  him  of,  that 
would  be  right  enough  ;  but  it  would  be  scarcely 
possible,  I  think,  because  there  are  such  means 
through  native  servants  and  other  people  going  about, 
that  if  they  wished  to  get  a  glass  of  grog,  they  would 
have  it  in  spite  of  all  the  authorities  in  the  place  ;  as 
long  as  they  could  leave  their  barrack-rooms,  they 
would  get  it  if  they  put  their  heads  to  work. 

5973.  You  think,  probably,  that  it  is  best  to  leave 
it  as  it  is  to  the  will  of  the  men  ? — Yes,  and  to  the 
discretion  of  the  commanding  officer. 

5974.  (Dr.  Farr.)  Suppose  the  men  were  supplied 
witli  tea,  coffee,  and  wine,  which  they  might  purchase 
in  the  canteen,  and  spirits  were  suppressed,  do  you 
think  the  men  would  object  to  that  ? — The  men,  I  am 
sure,  Avould  object  to  being  deprived  of  the  use  of 
spirits,  as  a  general  thing. 

5975.  But  they  do  not  always  drink  spirits  in 
England  ? — No. 

5976.  Then  why  should  they  wish  for  it  ill  India  ? 
— I  do  not  know ;  but  they  generally  prefer  a  glass 
of  spirits  on  certain  occasions,  and  now  more  espe- 
cially when  the  soldier  generally  gets  used  to  it 
during  the  campaigns,  and  they  require  a  stimulant 
of  some  kind  after  a  long  march,  and  during  a  fatigu- 
ing march,  and  during  hard  work.  I  know  that  in 
the  late  mutiny,  during  one  30  mile  march,  without 
any  food,  from  Lucknow  to  Cawnpore,  the  troops  got 
as  much  as  two  glasses  of  grog  given  to  them,  by 
order  of  the  general  commanding,  to  get  them  along. 

5977.  That,  no  doubt,  on  medical  grounds,  was  an 
advantage  to  them,  but  if  they  were  to  be  convinced 
that  spirits  were  injurious  to  their  health,  and  did 
them,  upon  the  whole,  harm,  would  they,  do  you 
think,  object  to  the  substitution  of  other  drinks  ? — If 
they  could  be  convinced  of  that,  decidedly  not. 

5978.  (Sir  R.  Martin.)  Do  not  even  sober  men 
like  to  have  the  choice  of  getting  a  dram  of  spirits 
occasionally  ? — I  am  sure  that  they  do  ;  and  I  think 
that  they  would  behave  far  better,  if  they  thought 
that  they  were  not  deprived  of  it  by  force.  I  think, 
also,  that  it  would  be  a  good  thing  if  meetings  were 
held,  at  which  the  soldiers  were  invited  to  attend,  and 
vjhere  the  medical  gentlemen  would  point  out  to 
them,  in  a  plain  manner,  the  errors  arising  from 
drinking  in  India,  and  give  the  soldiers  a  lucid  ex- 
planation of  the  injurious  consequences.  That  would 
be  better  than  all  the  general  orders  that  might  be 
issued  ;  the  men  generally  might  not  go  at  first,  but 
some  few  might  go,  and  they  would  tell  their 
comrades,  and  so  it  would  pass  on  from  one  to 
another,  and  I  think  that  that  would  be  a  very  good 
way  of  bringing  the  men  to  consider  their  own  safety, 
and  of  abstaining,  to  a  certain  extent,  from  drinking 
spirits, 

5979.  (Dr.  Gibson.)  Still  you  do  not  think  it 
would  be  possible  to  convince  the  men  of  the  injury 
they  did  themselves  by  the  use  of  spirits  ? — I  do  not 
think  you  could  ;  it  might  be  possible  to  convince 
some  men. 

5980.  (Sir  JR.  Martin.)  When  men  go  into  hospital 
sick  from  intemperance,  does  not  the  surgeon  usually 
admonish  them  on  the  subject  ? — The  surgeon  reports 
the  subject  to  the  commanding  officer,  and  the  patient, 
when  he  comes  out  of  the  hospital,  if  he  survives,  is 
handed  over  to  the  commanding  officer,  to  be  dealt 
with  by  him,  and  he  is  then  punished  for  tampering 
with  his  health.    Any  soldier  who  is  pronounced  by 
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the  surgeon  to  be  suffering  from  the  effects  of  liquor, 
is  considered  a  proper  subject  for  the  commanding 
officer  to  deal  with,  and  that  would  appear  against 
him  ;  and  when  he  is  discharged,  it  will  be  a  very 
serious  bar  to  his  obtaining  a  pension. 

5981.  (Dr.  Gibson.)  Does  not  the  surgeon  more 
frequently  remonstrate  with  the  man  himself,  rather 
than  report  him  to  the  commanding  officer  ? — Yes, 
I  have  known  them,  many  times  to  do  that  ;  but  in 
a  case  of  delirium  tremens,  which  I  was  speaking  of, 
the  surgeon  always  enters  the  man  as  a  prisoner  at  once. 

5982.  (Chairman .)  Upon  the  whole,  you  do  not 
think  there  is  room  for  much  improvement  with 
regard  to  the  canteen  system  ? — I  think  there  is  not 
much  room  for  improvement  in  the  system  that  is 
pursued  at  the  canteen,  indeed  I  am  sure  that  it  could 
not  be  improved.  I  am  speaking,  of  course,  of  my 
own  regiment  ;  I  do  not  know  exactly  whether  we  do 
not  differ  from  some  other  regiments  ;  some  regi- 
ments may  work  in  a  very  different  way  in  their 
canteens,  but  I  am  speaking  of  the  1st  battalion  of 
Her  Majesty's  17th  regiment,  and  the  1st  battalion 
of  the  8th. 

5983.  (Dr.  Farr.)  Who  were  your  commanding 
officers  in  those  regiments  ? — My  commanding  officer 
in  the  17th  Regiment  was  the  late  Lieutenant-Colonel 
Pennicuick,  who  was  killed  at  the  battle  of  Chillian- 
wallah,  and  Colonel  Robertson  commanded  the  8th  a 
portion  of  the  time  in  India  ;  the  present  Colonel 
Greathed  commanded  the  regiment  for  a  long  time, 
and  then  Major-General  Longfield. 

5984.  (Chairman.)  Have  you  heard  any  complaints 
from  the  men  as  to  their  clothing,  or  of  the  way  in 
which  they  are  supplied  with  their  clothes  and  ac- 
coutrements ? — No. 

5985.  There  has  been  a  considerable  alteration  in  the 
clothing,  has  there  not,  in  the  last  two  or  three  years  ? 
— Yes,  there  has  been  great  alteration,  but  there  has 
been  a  greater  alteration  since  we  left  India  in  the 
clothing  of  the  army.  It  was  much  the  same  all  the 
time  that  I  was  in  India  as  to  the  furnishing  of  the 
clothing  to  the  men  ;  it  was  the  khakee  clothing  that 
they  used  during  the  mutiny,  a  dust  coloured  khakee 
which  they  wore  as  uniform  ;  the  men  used  to  prefer 
purchasing  it  themselves,  and  they  were  never  pre- 
vented doing  so  by  the  commanding  officer  if  they 
could  procure  an  article  of  the  same  pattern  and  of 
the  same  quality.  Our  commanding  officer  of  the  8th 
regiment  never  interfered  with  the  men  in  that ;  it 
was  necessary  that  it  should  be  of  the  regular  pattern, 
and  of  the  same  material,  but  they  could  sit  down  and 
make  it  themselves. 

5986.  (Sir  P.  Cautley.)  They  could  not  purchase 
it  so  cheaply  themselves,  could  they,  as  they  could  get 
it  from  the  Government  stores  ? — They  might  get  the 
cloth  very  cheap,  and  if  they  chose  to  have  it  cut  out 
and  make  it  themselves  it  would  be  far  better  made 
than  the  article  that  they  would  be  served  with  from 
the  stores,  because  there  would  be  more  pains  taken 
in  the  sewing  and  making  up  of  it,  although  of  a 
similar  material,  but  the  men  had  no  complaints  to 
make  about  the  clothing. 

5987.  (Sir  R.  Martin.)  For  the  hot  weather,  and 
during  the  rains  that  kind-  of  dress  was  a  great  im- 
provement, was  it  not,  upon  the  old  red  jacket  ? — 
Very  great,  but  the  men  had  to  wear  the  red  jacket 
in  the  rains.  It  was  a  great  improvement  on  the 
white  clothing  that  used  to  be  worn,  and  showed  itself 
so  in  the  mutiny  ;  the  troops  in  India  wore  white  calico, 
and  the  commanding  officers  immediately  saw  the 
utility  of  darkening  it  as  much  as  possible,  or  of  turning 
it  into  some  colour  to  disguise  the  men  as  much  as 
possible  from  the  enemy,  and  the  khakee  suit  is  almost 
an  invisible  suit,  indeed  it  is  the  best  clothing  that  I 
have  ever  seen  issued  to  the  soldier  for  Indian  ser- 
vice ;  it  is  unsightly,  but  it  is  of  the  best  colour,  and 
of  the  very  best  description  for  service. 

5988.  (Sir  P.  Cautley.)  The  movements  of  the 
men  are  less  interfered  with,  are  they  not  ? — Yes,  a 
great  deal  less  ;  the  dress  is  very  loose. 

5989.  (Dr.  Farr.)  Is  flannel  worn  at  all  by  the  - 
men  ? — Yes. 


5990.  Flannel  shirts  ? — Yes,  each  man  is  obliged  Sergeant-Maj. 
to  be  in  possession  of  two  flannel  shirts,  and  two  Walker. 
flannel  bands  ;  he  must  have  them  as  a  portion  of  his    .  g  oct  i861 
kit.   __' 

5991.  Those  articles  of  clothing  make  him  com- 
fortable ? — Yes,  they  are  mostly  worn  in  the  rainy 
season,  and  a  man  is  punished  if  he  is  found  to  be 
mounting  guard  without  his  cholera  belt  on  ;  it  is 
irksome  to  many  men,  but  they  are  obliged  by  the 
medical  men  to  wear  them. 

5992.  (Sir  P.  Cautley.)  Have  you  found  that  the 
men  suffered  much  from  the  tightness  of  the  shoes  ? 
— No,  the  ammunition  boot  is  the  best  boot  that  can 
be  got  for  the  soldier  ;  the  Government  boot  that  is 
served  out. 

5993.  .Do  they  generally  fit  well  ? — They  are  fitted 
in  the  quartermaster's  store  ;  you  need  not  take 
them  unless  they  fit  you  ;  the  quartermaster  is  there 
and  the  officer  of  the  company  is  there  also  with  you, 
but  you  need  not  take  the  boots  unless  they  fit  you, 
if  you  do  not  find  them  easy, 

5994.  Can  they  get  them  altered  if  they  do  not  fit 
them  ? — No. 

5995.  (Sir  E.  Martin.)  Do  you  consider  the  am- 
munition shoe  the  best  for  all  seasons  in  India  ? — 
Yes,  I  consider  it  the  best  boot  for  India  ;  it  protects 
the  foot  from  the  burning  soil  ;  the  soles  are  stronger 
than  the  native  boots,  and  protect  the  feet,  and  in  the 
wet  season  they  keep  out  more  wet  than  the  Indian 
leather  ;  the  Indian  shoes  wear  out  in  no  time  on 
the  macadamized  roads  in  India. 

5996.  The  blue  barrack  trousers  are  generally  ap- 
proved of  by  the  men  ? — Yes,  because  they  are  easy 
to  wash  ;  that  is  the  principal  reason  why  they  are 
approved  of  so  much  by  the  men. 

5997.  They  are  easy,  are  they  not,  for  marching  ? 
— Yes,  very  good  for  that  purpose,  and  as  soon  as 
a  man  comes  in  off  a  march  he  can  wash  them,  wring 
them  out,  and  hang  them  up,  and  have  them  clean  to 
put  on  again  in  an  hour. 

5998.  (Dr.  Gibson.)  Do  you  think  canvass  leggings 
would  be  good  ? — They  could  not  be  worn  except  in 
the  cold  season  ;  they  would  do  very  well  for  the  cold 
season  for  drill  purposes. 

5999.  But  I  mean  on  the  march  or  in  a  campaign  ? 
— Yes  ;  they  are  very  serviceable  then,  on  the 
march  especially.  In  some  parts  of  India,  when 
marching  through  sand,  it  works  up  through  the 
trousers,  and  gets  into  the  boot,  and  down  into  the 
sock,  and  works  about  the  feet  and  cuts  the  skin. 
The  gaiters  on  the  same  principle  as  those  which 
the  Highlanders  wear  ;  they  are  very  good,  and  much 
of  the  same  description,  either  under  the  trousers  or 
over  them. 

6Q00.  (Sir  P.  Cautley.)  What  head-dress  was 
considered  the  best  ? — The  best  head-dress  was  one 
that  we  used  in  Colonel  Greathed's  brigade.  We  used 
it  going  from  Delhi  down  to  Cawnpore — a  plain  forage 
cap,  the  Kilmarnock — with  a  padded  calico  cover  over 
it,  and  a  turban  fastened  round  it  ;  it  was  sword  proof, 
and  you  could  make  a  pillow  of  it. 

6001.  Had  it  any  flap  behirfd  it  ? — Yes'  ;  which 
covered  the  back  of  the  head  from  the  sun,  and  it  was 
light  and  comfortable:  it  fitted  the  head  and  sat  easily. 

6002.  Do  you  think  it  was  better  than  the  shako  ? 
— Yes,  far  better  ;  for  you  could  use  it  for  a  pillow 
at  night ;  if  you  were  on  picket  and  you  wished  to 
lie  down,  it  formed  a  pillow  of  itself. 

6003.  ( Sir  R.  Martin.)  Did  the  men  find  that  it 
kept  their  heads  cool  ? — I  will  not  say  that  ;  but 
they  liked  it  the  best.  I  do  not  say  that  it  was  as 
cool  as  the  helmet  that  we  got  under  Lord  Clive. 
The  helmet  is  very  light  and  cool,  but  it  is  not  so 
comfortable  to  the  men  ;  it  is  an  awkward  thing  to 
have  about,  and  it  is  liable  to  fall  off  if  the  men  are 
out  skirmishing.  It  does  for  parade  or  garrison  work. 

6004.  (Sir  P.  Cautley.)  The  head-dress  which  you  . 
prefer  is  the  turban,  which  is  very  nearly  the  same  as 
the  native  turban  ? — It  is  much  the  same  as  the  native 
turban  ;  you  can  put  the  puggery  to  several  uses. 

6005.  (Dr.  Farr.)  That  is  not  generally  used  in 
the  army  in  India,  is  it  ? — It  was  used  by  the  whole 
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Sergeant-Maj.  of  the  Delhi  field  force  ;  that  was  the  first  time  that  I 
W.  Walker.  gaw  jt  worn  fiie  troops.  From  Calcutta  the  men 
18  Oct  1861     were  aH  served  out  with  that  helmet. 

 '       6006.  (  Chairman.)  Is  a  stock  worn  by  the  men  ? — 

The  stock  has  been  discontinued  in  India  altogether, 
except  when  parading  in  full  dress  in  European 
clothing  as  they  call  it ;  but  which  is  only  twice  a 
year  for  general  inspection. 

6007.  (Sir  R.  Martin.)  Is  the  stock  which  is  worn 
the  same  stiff  leather  material  that  it  used  to  be,  or 
has  it  been  changed  of  late  years  ?. — It  has  been 
changed  for  one  that  is  far  better,  like  that  which  I 
have  on. 

6008.  Is  that  the  description  of  stock  which  is 
served  out  to  the  common  soldier  ? — Yes  ;  I  wear 
exactly  the  same  as  the  private  soldier  does  ;  this  is 
the  regulation  stock,  and  the  piece  of  leather  which 
you  perceive  in  front  prevents  its  slipping  up  on  the 
throat,  and  keeps  it  down. 

6009.  (Sir  P.  Cautley.)  Do  the  men  complain  of 
the  knapsack  that  is  worn  now  because  it  impedes 
their  motion  ? — No  ;  they  prefer  it  to  one  that  was 
sent  down  last  week  to  our  regiment  to  be  approved 
of — a  new  pattern.  We  tried  it  on  some  of  the 
sharpest  field  days  that  we  have  had  at  Aldershot  ; 
we  tried  it  on  several  of  the  men,  but  they  did  not 
approve  of  it.  They  liked  it  as  far  as  this  was  con- 
cerned, an  opening  behind.  There  was  a  flap  to 
cover  the  coat,  so  that  in  the  rain  it  would  prevent 
the  coat  getting  wet.  On  picket,  if  it  commenced  to 
rain  they  could  turn  the  flap  down  over  their  great 
coat  till  such  time  as  they  wished  to  put  it  on  ;  but 
the  straps  on  the  front  pressed  too  tightly  on  the 
shoulders.  One  strap  comes  down  to  fasten  on  the 
waist  belt,  that  draws  the  waist  belt  up,  and  draws 
the  man  into  that  position.    That  is  the  fault  of  it. 

6010.  (Sir  R.  Martin.)  But  the  knapsack  is  never 
carried  by  the  British  soldier  in  India  ? — No  ;  ex- 
cept on  general  inspections  ;  it  was  formerly,  but  is 
not  now.  Under  Sir  Charles  Napier  we  did  all  our 
work  in  heavy  marching  order. 

6011.  (Sir  P.  Cautley.)  Generally  speaking  the 
greater  portion  of  the  men's  things  are  carried  for 
them,  are  they  not  ? — A  soldier  in  India  walks  with- 
out his  knapsack,  with  the  exception  of  a  general  in- 
spection, or  when  his  colonel  orders  a  marching  order 
parade  ;  but  there  is  no  drill,  no  knocking  about  with 
the  knapsack.  He  marches  out  sometimes  in  the  cold 
season  in  marching  order  ;  but,  as  a  general  rule,  the 
knapsack  is  not  used  in  India.  The  soldiers'  articles 
are  carried  for  them. 

6012.  Do  you  think  that  the  equipment  of  the 
soldier  as  it  is  now  is  as  good  as  it  well  could  be  ? — 
I  think  it  is. 

6013.  (Chairman.)  Have  you  heard  any  com- 
plaints made  about  it  ? — Not  the  slightest. 

6014.  Have  you,  in  the  course  of  your  service,  ever 
been  quartered  at  a  hill  station  ? — No. 

6015.  But  you  have  probably  seen  and  have  been 
acquainted  with  many  men  who  have  been  so  quar- 
tered ? — Yes. 

6016.  'Can  you  state  to  the  Commission  what  is  the 
general  feeling  among  the  men  as  to  the  hill  stations, 
do  they  like  them  or  not  ? — Yes  ;  they  invigorate  the 
men  ;  it  makes  a  striking  alteration  in  a  man.  If  a 
man  has  been  sick  with  fever  or  anything  at  all,  if  he 
is  sent  to  the  hills  and  returns  in  a  few  months'  time, 
he  comes  back  quite  a  new  man  altogether. 

6017.  (Sir  P.  Cautley.)  Do  the  soldiers  like  the 
hill  stations  ? — Yes  ;  and  a  great  thing  it  would  be 
in  Bengal  if  this  system  could  be  adopted,  if  they 
could  only  mass  the  main  body  of  the  troops  in  the  hot 
weather  at  the  different  stations  in  the  hills,  Jetting 
the  regiments  take  its  turn  about  for  duty  in  the 
plains,  in  the  strongest  forts  and  places  about,  and  let 
the  native  troops  do  the  remainder  of  the  work  ;  but 
it  would  be  a  good  thing,  I  think,  to  mass  the  troops 
there,  and  send  them  down,  the  same  as  they  do  in 
England,  to  the  different  camps  for  drill  with  the 
native  troops  during  the  cold  season.  If  *tha<  were 
done  it  would  be  a  great  thing,  I  think  it  would 
be  the  best  thing   that    ever  was  done,    for  the 


men,  during  the  hot  weather  in  the  plains,  cannot 
sleep  at  night  from  the  heat  ;  they  cannot  do  any- 
thing ;  they  have  no  energy  about  them,  and  they  go 
and  get  drink  to  put  a  little  life  into  them  ;  and  they 
would  not  want  it  in  the  hills. 

6018.  They  become  dispirited  and  listless  from  the 
idleness  of  the  cantonment  ? — Yes  ;  they  cannot  go 
out,  while,  if  they  were  in  the  hills  they  could  walk 
about  all  day  ;  but  they  must  stop  inside  the  barrack 
down  on  the  plains.  It  would  be  a  great  thing,  I 
think,  if  that  could  be  done,  perhaps  the  greatest 
thing  that  ever  was  done  for  the  army,  and  it  is  so 
considered  by  every  soldier. 

6019.  Although  confinement  to  the  barrack  in  hot 
weather  is  necessary,  still  the  men  find  it  very  irk- 
some ? — Yes,  they  do  ;  they  would  rather  be  out  in  the 
sun,  and  some  men  might  be  out  in  the  sun  for  years 
and  years  and  never  become  sick,  but  upon  others  who 
go  out  in  the  sun,  it  would  take  an  effect  upon  them. 

6020.  (Dr.  Farr.)  Will  you  be  good  enough  to 
describe  the  daily  life  of  the  soldier  when  quartered 
on  the  plains  in  India  ;  beginning  with  the  morninsr, 
for  example,  Avhat  time  does  he  rise  ? — He  must  be 
up  20  minutes  after  gun-fire  ;  but  the  time  varies, 
sometimes  at  four  o'clock,  and  sometimes  at  five  o'clock, 
in  hot  weather,  say  half-past  four.  He  must  be  up  at 
five,  as  the  parade  is  generally  at  half-past  five  or  a 
quarter  to  six,  and  the  parade  must  be  over  shortly 
after  sunrise,  a  quarter  past  seven.  Then  there  is 
breakfast  ;  after  breakfast  he  amuses  himself  in  the 
barrack  room.  Then  there  is  a  parade  at  half-past 
ten  in  side  arms  in  the  barrack  room  ;  then  he  cleans 
his  accoutrements  ;  after  that  he  has  his  dinner. 

6021.  He  does  not  go  to  bed  again  ? — He  can  if  he 
likes  ;  that  is,  he  must  not  go  into  bed,  but  he  can  lie 
on  it  ;  the  bed  is  made  up.  Then  the  afternoon 
parade  takes  place  ;  then  he  has  his  supper,  and  after 
that  he  has  nothing  to  do  until  the  tattoo  beats  at 
eight  or  nine  o'clock,  as  the  case  may  be. 

6022.  Is  he  allowed  to  go  out  of  barrack  in  the 
hot  season  ? — Yes,  at  certain  hours. 

6023.  He  is  not  shut  in  ? — In  the  hot  season,  he . 
must  stop  within  the  barrack  between  eight  in  the 
morning  and  four  in  the  afternoon  ;  if  he  is  caught 
out  of  the  barrack,  he  is  liable  to  be  confined,  except 
he  is  on  duty. 

6024.  How  does  he  amuse  himself  during  all  that 
time  ? — Some  of  them  read,  some  go  to  sleep,  some 
play  at  dominos,  but  they  are  not  allowed  to  gamble  ; 
cards  are  never  allowed,  but  they  may  play  at  do- 
minos or  chess,  and  backgammon. 

6025.  During  the  rainy  season,  what  is  the  course 
of  life  in  the  plains  ? — There  is  very  little  change. 
The  men  cannot  go  out.  It  is  exactly  the  same  ;  but 
the  parade  cannot  be  outside.  There  are  three 
parades  per  day,  and,  as  they  cannot  be  outside,  they 
have  them  inside  the  barrack.  In  the  evening  almost 
all  the  men  stroll  round  about  the  barrack  in  some 
way.  If  they  are  delicate,  they  cannot  walk  very  far: 
but  you  find  them  generally  outside  taking  an  airing. 

6026.  Do  the  men  object  to  being  shut  up  in  the 
barrack  in  that  way  ? — They  like  to  walk  about,  and 
they  have  skittle  alleys  and  ball  courts,  and  places  of 
that  kind,  when  they  can  once  get  out. 

6027.  What  evils  do  you  think  would  arise  from 
their  being  allowed  to  go  about? — I  think  that  it 
would  be  very  injurious  for  the  men  to  go  out  in  the 
middle  of  the  day  in  hot  weather  or  in  the  rains  ;  it 
would  never  do,  because  they  would  get  wet  through, 
and  where  one  man  might  be  careful  to  change  his 
clothing  another  man  would  be  too  lazy,  and  lie  down 
in  his  wet  clothing,  and  get  rheumatism  or  fever,  and 
perhaps  lose  his  life. 

6028.  That  is  the  state  of  things  in  the  rainy 
season  and  in  the  hot  weather  ;  what  course  of  life 
do  they  lead  in  the  cold  season  ? — They  are  very 
comfortable  in  the  cold  weather.  They  commence 
with  drilling  in  the  morning  ;  there  is  none  in  the 
middle  of  the  day,  no  matter  whether  it  is  the  cold 
or  the  hot  season.  They  are  generally  drilled  in  the 
evening  again,  say  after  four  o'clock  in  the  cold 
weather,  and  the  men  then  have  plenty  of  amusement, 
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cricket,  and  other  games  ;  but  there  is  one  thing  that, 
I  think,  would  be  very  good  for  them  in  the  stations, 
and  that  is  to  have  more  plunge  baths  for  the  men. 
It  is  a  bad  thing  not  to  have  them.  There  should  be 
one  close  to  each  wing  of  a  barrack,  so  that  a  man 
could  go  in  hot  weather  under  cover  to  these  plunge 
baths.  It  would  be  very  easy  to  have  for  them  a 
covered  bath  in  the  same  way  as  in  the  model  barracks 
at  Agra,  so  that  they  could  go  to  it  without  being 
exposed  to  the  sun.  There  is  nothing  that  the  soldier 
likes  so  much  in  India  as  a  plunge  bath. 

6029.  (Sir  P.  Cautley.)  Would  you  have  the  men 
paraded  for  that  purpose  ? — No,  I  would  let  them 
go  as  they  thought  proper,  and  I  would  have  a  sentry 
at  each  bath,  to  prevent  the  men  stojming  there  too 
long,  for  you  will  find  men  who  in  the  very  hot 
weather  would  stop  there  for  hours,  and  injure  them- 
selves, men  who  are  just  fresh  from  England. 

6030.  (Dr.  Farr.)  Then  the  men  in  the  hills  would 
escape  many  of  the  disadvantages  of  the  hot  season 
below  ? — Yes  ;  they  would  escape  the  whole  of 
them. 

6031.  In  fact  they  would  enjoy  a  climate  nearly  like  ' 
that  of  the  plains  in  the  cold  season  ? — Yes  ;  they 
enjoy  in  the  hills  much  the  same  sort  of  climate  as 
that  in  England. 

6032.  Of  what  hills  are  you  speaking  ? — I  speak 
of  the  large  range  of  hills  that  divides  Bengal  from 
Afghanistan,  the  Himalayas. 

6033.  You  have  been  at  Poona  ? — Yes  ;  there  is 
another  splendid  sanitarium  there. 

6034.  You  would  prefer  an  elevated  place,  such  as 
Poona  and  the  stations  around  it,  to  the  stations 
down  on  the  plains  in  the  Bengal  presidency  ? — . 
Yes  ;  but  there  is  a  vast  difference  between  Poona 
or  any  part  of  the  Bombay  presidency  and  Bengal. 
At  Poona  the  men  could  play  all  day  long,  while  at 
Agra  and  Calcutta  you  cannot  move  out  without  risk. 

6035.  The  men  enjoy  health  in  Poona  and  in  such 
stations  almost  as  much  as  they  do  in  England  ? — 
Exactly  the  same  ;  the  only  thing  is  when  cholera 
sets  in. 

6036.  But  they  suffer,  do  they  not,  from  some  dis- 
eases which  they  do  not  suffer  from  in  England  ? — 
Yes. 

6037.  (Sir  R.  Martin.)  But  even  the  climate  of 
Poona  is  not  so  cool  as  the  climate  of  the  mountains  ? 
— No,  although  it  is  at  a  considerable  elevation  ;  but 
in  Bombay  the  heat  is  not  felt  the  same  as  it  is  in 
Bengal.  The  plains  in  Bengal  are  the  places  where 
the  main  body  of  the  British  troops  in  India  are,  and 
there  thousands  of  men  die  ;  I  am  convinced  that 
their  lives  might  be  saved  if  they  were  massed  upon 
the  hills. 

6038.  Speaking  of- the  cold  weather  in  Bengal,  do 
not  the  men  complain  in  the  long  dull  nights  of 
the  lights  in  the  barracks  being  put  out  early  in 
the  night  ? — I  do  not  think  so  ;  the  men  are  not 
forced  to  go  to  bed  till  about  a  quarter  past  nine  in 
the  cold  weather,  they  must  be  up  at  about  half-past 
five  o'clock  in  the  morning  if  they  have  a  day's  work 
to  do. 

6039.  You  have  not  heard  any  complaints  on  the 
part  of  the  men  on  that  score  ? — No,  there  is  always 
one  light  allowed  in  one  barrack  room. 

6040.  (Dr.  Gibson.)  Is  that  a  sufficient  light  to 
enable  the  men  to  read  ? — No  ;  but  it  is  so  that  the 
duty  can  be  correctly  done,  so  that  the  non-commis- 
sioned officer  could  see  anything  that  was  going  on  ; 
if  necessary,  he  would  light  another  lamp,  but  one 
only  is  allowed  in  each  barrack  room  for  the  purpose 
of  the  duty  being  performed. 

6041.  (Sir  P.  Cautley.)  Had  you  workshops  in 
your  regiment  to  give  employment  to  the  men  ? — 
We  have  carpenters  and  shoemakers,  and  tailors.  In 
the  model  barracks  there  are  workshops  for  the  dif- 
ferent trades,  but  we  never  lay  in  one  of  those  model 
barracks. 

6042.  "Would  it  not  be  a  very  good  way  of  occu- 
pying the  men  to  give  them  the  means  of  working  at 
their  different  trades  and  supplying  them  with  tools  ? 
— It  would  be  a  most  excellent  plan. 


6043.  That  plan  has  been  adopted  in  the  Punjab  Seryeant-Maj. 
a  good  deal,  I  believe  ? — Yes.  w-  Walker. 

6044.  Did  you  see  any  of  the  barracks  there  that       u  . 

had  at  one  end  a  workshop,  and  at  the  other  a  read-   _^ 

ing  room  ? — Yes,  I  have  seen  the  reading  room  in  one 

of  the  barracks  at  Agra,  in  the  North-west  pro- 
vinces ;  at  Agra  they  have  a  reading  room,  and  the 
soldiers  are  under  cover  when  going  to  the  necessary, 
or  to  the  wash-house  ;  they  can  go  without  being 
exposed  to  the  sun  ;  they  are  the  only  ones  on  that 
system  that  I  have  seen. 

6045.  (Sir  R.  Martin.)  If  the  men  had  the  benefit 
of  their 'own  work,  would  it  not  bean  encouragement 
to  their  industry  ? — Yes,  a  great  encouragement. 

6046.  ( Chairman.)  Do  you  think  that  more  could 
be  done  than  has  been  done  to  provide  the  men  with 
occupation  ?— If  they  were  encouraged  to  work  at 
their  own  trades  as  they  do  at  Aldershott,  it  would 
be  a  good  thing ;  the  soldiers  there  do  the  whole  of 
the  work,  and  there  are  carpenters  and  stone  masons, 
and  they  do  it  all  themselves  under  a  new  regulation 
there  in  camp,  and  they  take  a  pleasure  in  it  ;  it  is 
a  variation  they  consider  to  their  daily  life,  and  it 
would  be  the  same  in  India.  I  think  that  they  would 
take  a  pleasure  in  it,  and  there  is  nothing  in  India 
that  tends  so  much  to  keep  the  soldier  in  health  as  to 
keep  his  mind  employed  ;  if  he  is  allowed  to  lounge 
about  and  to  lie  down  almost  any  man  will  get  sick 
there. 

6047.  I  suppose  that  in  point  of  expense  it  costs 
less  to  employ  native  workmen  than  to  employ  sol- 
diers ? — It  is  not  a  tenth  of  the  cost,  but  the  work  is 
not  done  so  well,  except  certain  things  ;  the  native 
tailors,  for  instance,  are  generally  very  good,  es- 
pecially those  who  work  for  the  ladies,  making 
dresses  and  things  of  that  sort ;  the  soldiers'  wives 
generally  make  their  own,  but  the  natives  work  far 
cheaper  and  far  better  than  Europeans  generally 
could  do  ;  they  are  very  good  with  the  needle,  and 
very  good  at  embroidery  or  anything  of  that  sort. 

6048.  (Sir  P.  Cautley.)  Have  you  seen  with  any 
regiments  means  supplied  for  athletic  exercises  ? — 
Nothing  of  that  sort. 

6049.  (Sir  R.  Martin.)  No  exercising  grounds  ? — 
I  never  saw  anything  of  the  sort  in  India,  nothing 
but  the  skittle  alley  and  cricket  ;  it  was  on  their  own 
parade  ground  that  they  were  exercising  themselves 
at  that.  I  saw  nothing  in  the  shape  of  the  other.  I 
understood  from  the  question  a  particular  piece  of 
ground  set  apart  for  those  public  amusements. 

6050.  Yes  ;  the  native  regiments  have  them  ? — 
Yes  ;  but  I  never  saw  anything  of  that  sort,  and  I 
think  it  would  be  very  good  if  they  had  something 
of  the  sort  supplied  without  putting  the  soldier  to 
any  expense,  and  a  person  appointed  to  look  after  it. 

6051.  It  has  been  stated  before  this  Commission 
that  an  experiment  of  that  sort  was  made,  and  that 
the  men  took  to  it  at  once,  but  that  they  soon  tired 
themselves  completely,  and  left  it  off ;  they  found  that 
they  got  stiff,  and  they  overdid  the  thing  ? — That 
might  be  so  certainly,  and  they  could  scarcely  keep 
it  up  in  the  hot  weather. 

6052.  (Chairman.)  Nor  would  it  be  desirable,  I 
presume,  that  they  should  ? — I  should  say  not.  The 
medical  officer  would  not  allow  it  ;  they  will  not 
allow  the  men  to  be  drilled  in  the  middle  of  the  day. 

6053.  (Dr.  Farr.)  Was  there  no  garden  attached 
to  your  regiment  ? — Yes. 

6054.  How  did  that  work  ? — We  had  several  men 
who  were  gardeners,  and  we  let  them  off  duty  for  the 
purpose  of  attending  to  this  garden  ;  any  man  was 
allowed  to  walk  in  the  garden  as  long  as  the  things 
were  not  interfered  with  ;  and  the  commanding  officer 
visited  it,  and  made  every  inquiry,  and  saw  that  they 
had  proper  seed  placed  in  it ;  we  used  to  get  a  cer- 
tain quantity  of  vegetables  from  the  garden,  in 
addition  to  what  we  received  from  the  commissariat, 
and  vegetables  of  the  best  description. 

6055.  Do  you  think  it  is  an  advantage  to  be  able 
to  obtain  good  and  fresh  vegetables  from  a  garden  of 
your  own  ? — Yes  ;  good  vegetables  are  the  best 
things  in  India. 
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6056.  Do  you  think  that  it  would  be  generally 
satisfactory  to  the  soldiers  if  a  garden  were  attached 
in  that  way  to  the  stations  ? — Yes  ;  if  you  could 
have  it  large  enough  to  supply  a  little  more  ;  they 
are  generally  not  large  enough. 

6057.  Would  there  be  any  difficulty  in  finding  men 
to  work,  and  to  do  all  that  was  required  in  the  gar- 
den ? — Not  the  slightest  ;  there  are  many  men  who 
could  do  that. 

6058.  (Sir  R.  Martin.)  There  are  plenty  of  gar- 
deners and  farm  labourers  ? — Yes  ;  in  the  hot  season 
ihe  men  need  not  employ  themselves  during  the  heat 
of  the  day  ;  a  couple  of  natives  could  look,  after  a 
very  large  garden  in  the  heat  of  the  day,  and  do  any- 
thing that  was  required. 

6059.  (Dr.  Gibson.)  "Would  the  men  be  inclined  to 
work  in  a  garden  in  addition  to  their  usual  duty  ? — I 
would  not  say  that  the  generality  of  men,  who  profess 
to  be  gardeners,  would  like  to  take  to  it  as  an  amuse- 
ment. 

6060.  (Dr.  Farr.)  Would  they  require  to  be  paid 
for  their  labour  ? — I  think  they  would  be  allowed  to 
be  relieved  from  all  other  duties. 

6061.  (Chairman.)  If  a  regiment  has  taken  an  in- 
terest in  its  garden,  and  put  it  in  good  order,  and  they 
are  afterwards  removed  to  another  station,  what  be- 
comes of  the  garden  then  ? — It  is  left  for  the  next 
regiment. 

6062.  In  that  case  those  who  introduced  the  gar- 
den lose  all  their  labour  and  trouble  ? — Yes. 

6063.  (Dr.  Farr.)  Do  you  think  that  any  allow- 
ance should  be  made  to  them,  if  they  left  their  garden 
behind  them,  for  the  vegetables  in  it  ? — Yes  ;  and  I 
have  not  the  slightest  doubt  that  an  allowance  would 
be  made,  but  I  have  never  heard  it  applied  for. 

6064.  Would  it  not  be  an  encouragement  to  them 
to  cultivate  it  if  a  premium  were  given  for  a  good 
garden  ? — .Yes,  if  he  got  publicly  praised  by  the 
authorities. 

6065.  The  two  combined  you  perhaps  think  would 
secure  attention  being  given  to  the  garden  ? — Yes,  I 
think  they  would. 

6066.  (Sir  R.  Martin.)  In  every  case  you  think 
that  the  soldier  should  understand  that  he  is  to  have 
the  full  benefit  of  his  own  work  ? — Yes,  I  think  so. 

6067.  ( Chairman.)  What  proportion  of  the  soldiers 
are  now  allowed  to  get  married  ? — Twelve  per  cent., 
that  is  the  allowance  ;  we  have  eight. 

6068.  Do  you  think  that  there  is  any  wish  among 
the  men  that  that  number  should  be  increased  ? — A 
great  many  men  wish  to  get  married,  but  the  difficulty 
is  to  get  a  sample  of  women  fit  for  soldiers'  wives. 
Colonel  Haines  is  adopting  a  most  admirable  plan, 
so  that  it  is  almost  a  matter  of  impossibility  for 
any  improper  character  to  get  into  the  ranks  of  our 
regiment  ;  he  is  adopting  a  system  by  which  a 
person  who  wishes  to  be  married  must  bring  forward 
very  satisfactory  references  from  a  clergyman,  of 
whatever  persuasion  they  may  be,  before  he  will 
listen  for  one  moment  to  the  proposal,  whether  he 
keeps  the  regiment  up  to  12  per  cent,  of  married  men 
or  not. 

6069.  Should  you  say,  from  what  you  have  seen, 
that  the  married  men  are  more  comfortable  than  the 
unmarried  men  ? — In  India,  yes  ;  they  are  very  com- 
fortable indeed,  far  more  so  than  they  are  in  England. 
In  England,  no.  There  are  many  comforts  for  a 
married  soldier  in  India  that  he  cannot  obtain  in 
England,  and  a  married  soldier  is  therefore  far  better 
off  in  India  than  an  unmarried  soldier. 

6070.  (Dr.  Farr.)  In  what  respects  ? — He  has 
quarters  to  himself  in  the  first  place,  and  he  has  the 
company  of  his  wife,  and  there  are  many  things  of 
that  description  which  make  him  better  off  than  his 
unmarried  comrades,  and  his  wife  is  allowed  (I  do 
not  know  whether  it  is  altered  now)  10s.  a  month 
by  the  Government,  and  each  child  5s. 

6071.  (Sir  P.  Cautlcy.)  Shillings  or  rupees  ;  it 
used  to  be  eight  rupees  ? — It  is  5s.  and  10s.  ;  two 
rupees  and  a  half  for  a  child. 

6072.  (Dr.  Farr.)  Have  they  a  detached  hut  ? 
— Yes  ;  they  do  not  as  in  England  live  amongst  the 


men  ;  the  married  soldier  has  a  place  to  himself  in 
what  is  called  the  patchery. 

6073.  Has  the  woman  any  means  of  getting  em- 
ployment so  as  to  support  herself  ? — No  ;  they  have 
their  own  household  duties  to  perform,  or  they  may 
be  servant  to  one  of  the  officers'  ladies,  or  anything  of 
that  sort,  but  native  servants  are  generally  preferred. 

6074.  Then  the  married  soldier  can  live  upon  his 
pay  ? — He  can  live  comfortably,  and  save  money  if 
he  is  a  saving  man  and  has  a  careful  wife. 

6075.  Does  he  dine  with  his  wife  ? — Yes  ;  he  has 
his  food  served  out  from  the  commissariat ;  he  can  get 
it  or  he  can  get  six  rupees  and  a  half  a  month  in  lieu 
of  his  commissariat  food,  and  provide  his  own  food  ; 
he  can  get  his  pound  of  meat  and  pound  of  bread,  his 
tea,  coffee,  and  sugar  every  day,  and  his  wife  can  cook 
it  at  the  fire  at  home  ;  or  he  can  get  six  rupees  and  a 
half,  if  he  chooses,  in  place  of  that.  Some  prefer 
that,  as  they  can  get  meat  so  very  cheap,  except  upon 
active  service. 

6076.  What  takes  place  then  ? — Then  a  soldier  is 
separated  from  his  wife,  and  he  has  to  contribute  a 
certain  proportion  of  his  pay  through  the  officer  com- 
manding his  company,  from  whom  it  goes  to  the  pay- 
master, and  to  the  officer  in  charge  of  the  depot,  for 
her  support. 

6077.  His  wife  does  not  accompany  him  ? — No  ; 
no  females  are  allowed  on  service,  and  a  man's  wife 
has  her  five  rupees  a  month,  and  free  ration  for  her- 
self and  half  ration  for  each  child,  and  her  husband,  if 
he  is  a  private  soldier,  generally  sends  her  five  more 
out  of  his  pay. 

6078.  [Sir  R.  Martin.)  You  would  say  that  a 
married  soldier  is  more  comfortable  in  India  than  in 
any  country  in  which  you  have  served  ? — Yes. 

6079.  (Dr.  Farr.)  Have  you  observed  that  the 
married  soldiers  are  healthier  than  the  unmarried  men  ? 
— Yes,  I  have  always  noticed  that  they  are  less  liable 
to  many  diseases  which  are  very  prevalent  in  India. 

6080.  They  are  not  so  frequently  in  hospital  ? — No. 

6081.  I  mean  not  merely  from  the  venereal  disease, 
but  from  other  diseases  ? — Yes  ;  there  are  fewer  on 
the  average  who  go  into  the  hospital  than  of  the 
single  men. 

6082.  (Chairman.)  They  are  more  steady  in  their 
general  conduct  ? — Yes,  and  more  tenq^erate. 

6083.  (Dr.  Farr.)  And  their  minds  are  more  con- 
tented, are  they  not  ? — Yes,  a  great  deal  more  so, 
especially  those  who  have  a  family. 

6084.  Do  you  think  that  a  greater  proportion  of 
the  soldiers  should  be  allowed  to  marry  in  India  ? — 
Yes,  I  should  say  so. 

6085.  More  than  eight  in  100  ? — Yes,  if  they  could 
manage  to  have  the  troops  stationed  in  the  hills  in 
India,  then  they  might  have  an  increase  in  the  number 
of  married  soldiers.  The  children  of  the  soldiers 
born  in  India  are  not  at  all,  in  comparison,  the  same 
as  the  children  that  are  born  in  England  ;  they  are 
generally  delicate,  and  they  never  seem  to  thrive  in 
the  same  way  as  children  do  at  home. 

6086.  Not  even  those  that  are  sent  to  the  hills  ?— 
They  seem  quite  different  altogether  ;  they  are  fine 
rosy  cheeked  children  ;  but  before  they  have  been 
long  down  upon  the  plains,  they  dwindle  away,  and 
you  see  a  difference  in  a  very  short  time. 

6087.  (Sir  R.  Martin.)  Have  you  seen  any  of  the 
children  from  the  Lawrence  asylum  in  the  hills  ? — I 
never  saw  one. 

6088.  (Chairman.)  If  a  soldier  is  killed  in  action, 
or  he  should  die,  there  is  not  much  provision  made 
for  his  widow,  is  there  ? — By  a  late  regulation,  I  can 
only  answer  that  whatever  the  rank  of  the  soldier 
was,  cither  non-commissioned  officer  or  private,  his 
wife,  for  six  months,  received  the  pay  allowed  to 
women,  and  also  the  children's  allowance,  and  then 
she  was  sent,  if  she  did  not  get  married  again,  at  the 
expense  of  the  Government,  to  her  friends. 

6089.  (Dr.  Farr.)  You  arc  aware  (hat  a  great  deal 
of  sickness  in  the  army  arises  from  the  venereal  dis- 
ease among  the  single  men  ? — Yes,  that  is  very  pre- 
valent in  India  and  very  dangerous,  a  great  number 
of  men  are  destroyed  by  it. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


345 


6090.  Have  you  seen  their  health  injured,  and  is  a 
great  number  of  them  out  of  the  ranks  in  the  hospi- 
tals in  consequence  ? — More  so  than  from  any  other 
complaint,  except  fever. 

6091.  Although  it  does  not  kill  them  it  disables 
them  ? — It  disables  a  great  many,  and  in  many 
instances  it  kills  them. 

6092.  Have  you  any  suggestion  to  offer  by  which 
you  think  the  ravages  of  that  disease  might  be  dimi- 
nished?— I  think  it  might  be  diminished  by  vigilant  su- 
perintendence on  the  part  of  the  authorities  in  charge 
of  the  different  bazaars  and  places  of  that  description. 

6093.  What  do  you  mean  by  superintendence  ? — 
There  are  native  hospitals  where  these  females  reside 
for  the  purpose  of  their  being  received  in,  and  there 
are  native  doctors. 

6094.  Under  the  superintendence  of  the  Govern- 
ment ? — They  are  paid  by  the  Government ;  in  all 
the  cantonments  occupied  by  the  military  those  places 
are  a  part  of  the  cantonment  equally  the  same  as 
soldiers'  barracks. 

6095.  (Sir  P.  Cautley.)  Are  the  names  of  the 
women  registered  ? — I  do  not  know. 

6096.  (Dr.  Farr.)  What  stations  do  you  refer  to  ? 
— ToPoona,  to  Agra,  and  Jullundur,  those  I  am  aware 
of  ;  there  is  a  place  set  apart  for  those  people  to  live  in. 

6097.  Are  they  under  the  same  control  ? — Yes, 
and  they  are  supposed  to  be  examined  as  to  their 
state  of  health. 

6098.  By  natives  ? — Yes,  and  a  report  made  to  the 
surgeon  of  the  station,  generally  the  staff  doctor, 
as  to  the  state  of  the  women. 

6099.  Are  the  women  who  are  ill  sent  away  ? — 
They  are  supposed  to  be  sent  away  immediately  to 
the  native  hospital. 

6100.  Do  you  think  that  does  any  good  ? — Yes, 
I  am  certain  that  it  does  if  it  is  carried  out,  but 
the  thing  is  this,  that  a  great  deal  of  the  fault  as  to 
everything  in  India  is  in  not  having  the  orders  carried 
out  correctly. 

6101.  An  order  is  given,  but  it  is  not  always 
carried  out  ? — Just  so,  and  I  know  that  if  it  was 
there  would  be  less  sickness  ;  the  intentions  of  the 
Government  are  all  very  good,  and  if  their  orders 
were  carried  out  properly  by  subordinates  there  would 
be  fewer  complaints  and  less  bother  than  there  is. 

6102.  There  is  no  lock  hospital  in  the  neighbour- 
hood of  these  cantonments,  I  believe,  for  the  treat- 
ment of  these  women  under  European  surgeons  ? — 
No,  nothing  of  that  kind  ;  although  they  are  allowed 
to  accompany  the  army  into  the  field  they  have 
nothing  of  that  kind.  Colonel  Greathed  sent  them 
away  from  his  army,  and  would  not  allow  one,  and 
the  men  were  all  very  healthy,  and  it  caused  a  vast 
improvement,  but  that  was  only  for  a  short  time. 

6103.  Upon  the  whole  do  you  think  that  could 
be  done  generally  ? — No,  I  am  sure  that  it  could  not, 
except  for  a  short  time,  say  a  few  months. 

6104.  What  is  your  impression  with  regard  to  the 
climate  of  India  as  to  its  healthiness  or  unhealthi- 
ness  ? — I  think  that  the  great  cause  of  the  sickness 
there  is  the  bad  drainage  about  the  barracks,  and  the 
filth  of  the  towns  that  the  barracks  are  near. 

6105.  Is  it  the  general  opinion  of  the  non-com- 
missioned officers  and  men  that  India  is  a  very 
healthy  climate  to  live  in  ? — It  is  the  impression  of 
almost  all  soldiers  until  they  try  it,  of  those  who  have 
been  there  three-fourths  would  rather  go  back  again. 

6106.  A  regiment  that  had  not  been  there  at  all 
would  not  object  to  go  there  ? — No,  it  is  just  the 
contrary,  they  would  sooner  go  to  India  than  to  the 
West  Indies.  I  know  that  the  West  Indies  are 
dreaded  by  the  soldier. 

6107.  They  would  as  willingly  go  to  India  as  to 
Canada,  would  they  not  ? — Yes. 

6108.  (Sir  E.  Martin.)  Those  who  have  served  in 
India  generally,  like  to  go  hack  again,  do  they  not  ? 
— Yes,  I  am  convinced  that  three-fourths  of  them  do. 

6109.  (Dr.  Farr.)  They  are  aware  that  it  is  un- 
healthy, but  they  are  not  afraid  to  encounter  the 
dangers  of  the  climate  ? — It  is  so. 

6110.  (Sir  P.  Cautley.)    When  a  regiment  is 


ordered  home,  a  great  number  of  the  men  generally  b'ergenni-Maj. 
remain  in  the  country,  do  they  not  ? — Yes,  200  or     W,  Walker. 
300  out  of  a  regiment. 

6111.  (Dr.  Farr.)  You  are  aware  that  a  large  18  0ct-  16tit 
portion  of  the  army  will  be  sent  in  future  to  India, 

and  remain  there  for  some  years  ;  do  you  think  that 
will  be  acceptable  or  not  to  the  men  in  the  army  ? — 
I  do  not  suppose  that  the  men  will  at  first  like  it,  but 
I  am  convinced  that  the  men,  when  they  have  had  a 
specimen  of  the  duties  of  the  soldier  in  India,  and 
especially  if  they  have  many  old  soldiers  with  them 
Avho  have  been  in  India,  they  will  become  satisfied  ;  it 
is  those  who  have  never  been  in  India  who  complain 
so  loudly  about  it. 

6112.  Do  you  think  that  young  men  are  not  de- 
terred from  joining  the  ranks  of  the  army  by  expect- 
ing that  they  will  be  sent  to  unhealthy  places  ? — I 
think  that  they  are. 

6113.  If  you  were  endeavouring  to  obtain  recruits 
in  any  part  of  England,  do  you  think  that  would 
at  all  influence  the  young  men  ? — I  should  be  so 
much  afraid  that  it  would,  that  I  would  not  venture 
to  say  that  they  were  likely  to  be  sent  to  India.  I  do 
not  think  that  I  should  be  conferring  a  benefit  upon 
the  service  if  I  did. 

6114.  You  have  seen  a  good  deal  of  sickness  in 
India  at  various  times  ? — Yes,  I  have  had  the  cholera 
myself  twice  ;  I  had  it  at  Delhi,  and  I  was  one  of 
the  few  that  did  recover,  but  we  lost  thousands  of 
men  altogether  from  cholera  ;  very  few  of  them  sur- 
vived who  were  attacked  ;  I  was  one  of  the  few  that 
did  by  taking  proper  remedies  in  time. 

6115.  Fever  is  another  disease  from  which  the 
men  suffer,  is  it  not  ? — Fever  is  the  more  prevalent 
disease  in  India. 

6116.  The  men  suffer  more  from  that,  do  they 
not  ;  cholera  kills  them  off,  but  they  suffer  from 
fever  for  many  days  and  weeks,  and  even  months  ? — 
Yes,  except  the  remittent  fever,  I  think  it  is  called ; 
that  is  a  dangerous  fever,  and  men  die  sometimes  in 
a  very  short  time  from  that. 

6117.  Dysentery  is  also  another  disease,  and  a  very 
painful  disease  ? — Yes. 

6118.  What  effects  have  you  observed  these  dis- 
eases have  on  the  physical  condition  of  a  regiment, 
does  it  make  the  men  weaker,  or  less  able  to  fight,  or 
to  do  their  duty  after  they  have  been  in  India  some 
time  and  have  suffered  from  these  diseases  ? — I  think 
that  troops  fresh  from  home  always  stand  disease 
better  ;  they  always  seem  stronger  and  better  able  to 
withstand  those  sort  of  things  ;  the  longer  a  soldier 
has  been  in  India,  the  less  he  is  able  to  stand  attacks 
of  sickness. 

6119.  You  think  that  an  injurious  effect  is  pro- 
duced upon  men  resident  in  India  ? — Yes,  more  so 
than  upon  strong  fresh  men  just  from  home  ;  I  ob- 
served that  in  the  93rd  Highlanders  who  were  just 
from  home  ;  they  used  to  bear  the  heat  and  work 
in  the  heat  and  sun  better  than  our  old  hands  that 
had  been  for  18  or  19  years  in  the  country. 

6120.  Did  you  bring  many  men  home  with  you 
from  India  who  had  served  there  for  any  length  of 
time  on  the  return  of  the  regiment  ? — I  dare  say  that 
we  brought  home  200  old  soldiers. 

6121.  What  was  their  condition  ? — Several  of  them 
died,  and  almost  all  of  them  from  one  complaint  after  we 
came  home,  a  complaint,  something  like  consumption. 

6122.  (Sir  P.  Martin.)  A  good  many  of  them 
wasted  away,  did  they  not,  from  bowel  complaint  ? — 
It  was  some  internal  complaint  ;  they  complained  not 
so  much  of  the  bowels  as  about  the  chest. 

6123.  (Dr.  Farr.)  Some  of  them,  I  suppose,  com- 
pletely recovered,  but  a  great  number  were  perma- 
nently disabled  ? — Yes  ;  I  should  say  that  the  same 
results  might  have  been  expected  had  they  remained 
in  India  ;  they  were  old  soldiers. 

6124.  Had  they  served  20  years  in  India? — A 
great  portion  of  them  had  served  in  the  first  battalion 
of  the  17th  regiment  before  volunteering  into  the  first 
battalion  of  the  8th  regiment. 

6125.  What  was  the  strength  of  the  8th  regiment 
when  it  went  out  ? — I  cannot  say. 
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Sergeant-Maj.       6126.  (Sir  R.  Martin.)  Do  not  men  who  have 
•  Walker.    served  many  years  in  India  dislike  the  climate  of 
18  Oct  1861    England  ? — Yes  ;  they  cannot  stand  the  cold. 

 ■        6127.  (Dr.  Farr.)  I  suppose  that  the  duties  in 

India  are  generally  not  so  heavy  as  they  are  in  Eng- 
land ? — No. 

6128.  The  only  thing  which  they  have  to  complain 
of  is  the  diseases  to  .which  they  are  liable  ? — Yes, 
and  which  are  incidental  to  the  climate. 

6129.  Have  you  any  notion  yourself  as  to  the 
causes  of  those  diseases  ? — I  do  not  think  that  in 
many  instances  the  barracks  are  sufficiently  high 
and  ventilated  for  the  number  of  men  that  they  con- 
tain in  some  of  the  stations  that  I  have  been  in  ;  in 
others,  and,  indeed,  in  almost  all  the  stations,  there  is 
no  such  thing  as  proper  drainage,  no  sewers.  At  the 
corner  of  each  barrack-room  there  is  what  they  call 
a  cesspool,  where  all  the  filthy  water,  soap  suds, 
and  all  sorts  of  dirty  water  runs  in  ;  it  is  ladled  out 
by  the  natives  at  certain  hours  in  the  day  or  night 
when  full,  and  sometimes  there  is  a  fearful  smell 
from  it  in  the  hot  weather,  the  sun  being  upon  it  ;  it 
almost  stifles  you. 

6130.  Do  you  think  that  is  injurious  ? — I  am  certain 
of  it  ;  there  is  a  bad  smell  even  in  the  wash-houses, 
although  they  are  kept  clean. 

6131.  What  is  the  state  of  the  sleeping-rooms  in 
the  barracks  at  night  during  the  hot  weather  ? — They 
are  very  close,  and  there  is  a  very  bad  smell,  which 
any  one  can  perceive  that  comes  in  from  the  air.  If 
you  go  into  a  barrack  room,  there  is  a  very  bad  smell. 

6132.  Particularly,  if  there  is  any  prevalent  disease, 
such  as  dysentery,  or  is  there  any  difference  ? — No. 

6133.  Have  you  any  complaint  to  make  of  the 
water  in  India  ? — The  worst  water  that  a  soldier  has 
in  India  is  in  Calcutta  ;  it  is  not  fit  to  use  ;  indeed,  it 
is  dangerous.  I  am  sure  that  there  are  more  soldiers 
die  in  Calcutta  than  in  any  other  station  in  Bengal  ; 
and  I  am  certain  that  most  'of  them  die  from  the 
■frightfully  bad  water  that  they  get  there  ;  men  who 
do  not  take  the  trouble  to  purify  it  with  alum  and 
charcoal  frequently  become  sick. 

6134.  (Dr.  Gibson.)  Is  it  obtained  from  tanks  or 
wells  ? — From  wells,  I  think. 

6135.  (Dr.  Farr.)  Have  you  any  complaint  to 
make  against  the  water  supplied  to  the  men  at  the 
other  stations  ? — No  ;  the  water  is  generally  very 
good  in  India. 

6136.  (Sir  P.  Cantley.)  The  natives  drink  the 
same  water,  do  they  not,  at  Calcutta  ? — I  should  say 
so  ;  but  I  am  not  sure  of  that. 

6137.  What  is  the  state  of  the  closets  and  urinals  ; 
is  that  satisfactory  in  India  ? — They  are  very  well  kept. 

6138.  Are  they  emptied  frequently  ? — They  are 
emptied  every  night  ;  they  are  supposed  to  be  emptied 
before  gun-fire  in  the  morning  ;  before  the  soldier 
wakes,  everything  is  supposed  to  be  cleared  away,  and 
that  is  almost  always  the  case  ;  sometimes  it  may  be 
neglected,  and  in  such  instances  the  people  who  ought 
to  have  done  it  are  punished  by  the  quartermaster. 

6139.  (Dr.  Gibson.)  Are  these  places  close  to  the 
barracks,  or  at  some  distance  off? — The  distance 
varies  ;  they  are  never  more  than  40  or  60  yards 
from  the  barracks. 

6140.  Is  there  a  covered  way  to  them  ? — In  very 
few  instances.  There  is  a  covered  way  at  Agra,  and 
there  is  also  in  a  barrack  at  Colaba  in  Bombay. 
Those  are  the  only  instances  in  which  I  have  seen  a 
covered  way  leading  to  those  places. 

6141.  (Dr.  Farr.)  In  the  hospitals  are  the  soldiers, 
according  to  your  experience,  properly  attended  to  ? 
— Yes  ;  I  think  that  that  could  not  be  better. 

6142.  Do  you  think  there  is  no  ground  of  com- 
plaint ? — None  ;  every  care  and  attention  are  shown 
to  the  soldiers  who  are  sick. 

6143.  (Dr.  Gibson.)  Do  the  men  like  the  native 
nurses  ? — They  are  not  so  attentive  as  the  European 


orderlies  ;  but  the  only  thing  that  a  soldier  has  to  do, 
if  he  has  any  complaint  to  make,  is  to  mention  it  to 
the  medical  officer,  and  these  people  are  severely 
punished  if  there  is  the  slightest  neglect  on  their 
part,  but  they  are  hardly  worked  on  service  ;  and 
with  regard  to  the  wounded,  the  soldiers  have  almost 
all  comrades  for  that  purpose,  they  send  for  them 
from  the  regiment ;  but  they  do  not  let  the  natives 
meddle  with  them,  except  to  bring  them  then-  food. 

6144.  If  a  man  is  very  ill  is  he  attended  by  a 
native  ? — No  ;  there  is  always  a  man  belonging  to  his 
company  who  is  sent  to  the  hospital  to  superintend 
the  natives  in  what  they  have  to  do.  The  soldier  is 
well  treated  in  hospital. 

6145.  The  men  have  not  confidence  in  the  natives  ? 
Yes,  they  have  confidence  in  them,  but,  perhaps, 
sometimes  a  man  cannot  talk  to  them  ;  they  therefore 
do  not  understand  each  other,  and  a  man  may  want 
things  that  the  natives  do  not  understand  anything 
about,  and  sometimes  they  will  not  understand.  They 
do  not  take  the  same  interest  in  an  European  that  his 
own  comrade  does ;  they  are  merely  working  there 
for  four  rupees  a  month  (sometimes  four,  and  some- 
times five,  or  whetever  they  may  get),  and  they  do  not 
care  who  a  man  is,  or  what  he  is;  they  think  that  the 
easiest  way  they  can  get  their  wages  the  better  for  them- 
selves, but  by  having  a  orderly  there  to  look  after  these 
people,  they  are  made  to  attend  more  on  the  soldier 
than  they  would  do  at  other  times.  If  any  soldier 
has  any  complaint  to  make,  if  he  is  not  properly 
treated  by  the  orderlies,  and  speaks  to  the  medical 
officer,  the  complaint  is  instantly  attended  to,  and 
every  satisfaction  is  given  to  him. 

6146.  Have  the  men  ample  means  of  washing  in  a 
hospital  ? — Yes. 

6147.  Do  they  do  that  in  the  verandahs  ? — For 
those  who  are  able  to  wash  themselves  there  is  a 
wash-house  for  them,  for  those  who  are  not  able  to 
go  outside  they  generally  wash  near  the  cot,  and 
there  are  proper  chatties,  as  they  call  them,  to  wash 
in,  and  the  natives  carry  them  away,  and  throw  the 
water  away  into  the  cesspool.  But  drainage  is  the 
principal  thing  that  I  am  certain  is  wanted.  I  am 
certain  that  the  barracks  in  India,  even  in  the  plains 
of  Bengal,  could  be  made  a  great  deal  more  healthy, 
provided  they  were  properly  drained,  for  after  the 
rains  there  will  be  a  pool  of  water  standing  in  the 
lines  for  five  or  six  days  ;  that  gradually  dries  up  by 
the  heat  of  the  sun,  but  there  is  much  smell  from  it. 
and  I  am  certain  that  it  must  cause  fever  ;  these  things 
are  often  reported  by  the  men  and  by  the  officers. 

6148.  (Chairman.)  Have  you  noticed  that  the 
men  were  more  unhealthy  than  usual  at  the  time  this 
bad  smell  prevailed,  or  just  after  it  ? — I  have  always 
noticed  that  the  sick  list  takes  one  particular  barrack 
room  more  than  another,  or  one  particular  side  of  a 
barrack  more  so  than  it  does  another  ;  from  what 
cause  I  cannot  say,  but  there  is  always  more  sickness 
in  the  rains  than  during  any  other  period  of  the  year 
in  India. 

6149.  (Dr.  Gibson.)  What  kind  of  barrack  floor 
is  most  easily  kept  clean  and  dry? — The  best  floors  for 
a  barrack  are  a  kind  of  freestone  in  large  slabs  ;  the 
floors  in  the  Bombay  presidency  are  chiefly  of  earth, 
with  cow  dung  put  over  once  a  week  by  the  hands 
of  the  natives,  and  left  to  dry. 

6150.  Do  the  men  consider  them  good  floors  ? — 
They  do  not  like  them. 

6151.  On  what  account  ? — I  think  the  principal 
reason  is  the  dirt  that  is  occasioned,  and  the  trouble 
that  it  gives  them,  for  the  soldier  cannot  move  about 
in  his  barrack  room  until  it  gets  dry,  and  it  takes  a 

•  considerable  time  to  get  the  cow  dung  dry. 

6152.  Does  it  smell  ? — Yes,  of  course. 

6153.  (Chairman.)  What  is  the  use  of  the  cow 
dung  ? — I  do  not  know  ;  it  is  the  Indian  custom  ;  it 
is  what  the  natives  use  in  their  own  huts. 


The  witness  withdrew. 
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Observations  by  Miss  Nightingale  on  the  Evidence  contained  in  Stational  Returns 
sent  to  her  by  the  Royal  Commission  on  the  Sanitary  State  of  the  Army  in  India. 


My  Lord, 

In  compliance  with  the  request  sent  to  me  by  the  Royal  Commission  on  the  Sanitary  State  of  the  Army 
in  India,  in  Mr.  Baker's  letter  of  1 1th  October  1861,  that  I  would  make  on  the  contents  of  certain  MS.  replies  to 
queries  addressed  to  all  Indian  military  stations  any  observations  which  might  occur  to  me  as  bearing  on  the 
sanitary  condition  of  cantonments  and  hospitals,  I  beg  to  transmit  the  following.  In  doing  this,  the  difficulty 
of  giving  what  every  one  might  consider  a  fair  representation  of  questions  of  such  extent,  by  stating  specific 
cases,  has  been  great.  Some  will  see  no  importance  to  health  in  the  facts.  Some  will  think  the  facts  given 
the  exception  and  not  the  rule.  If  there  be  an  exception,  i.e.,  if  there  be  a  single  station  in  India  with  a 
good  system  of  drainage,  water  supply,  and  cleansing  for  itself  and  its  bazaars,  with  properly  planned  and 
constructed  barracks  and  hospitals,  provided  with  what  is  necessary  for  occupation  and  health — a  station 
where  the  men  are  not  encouraged  to  drink,  and  where  they  are  provided  with  rational  means  for  employing 
their  time — to  such  a  station  these  remarks  do  not  apply.  But  I  have  not  found  it.  Everywhere  there  are 
grievous  sanitary  defects,  which,  wherever  they  exist,  can  lead  only  to  sickness  and  loss  of  life  to  the  degree 
in  which  they  exist.  And  let  those  who  doubt  whether  this  representation  is  true,  taken  as  a  whole,  look  at 
the  stational  reports  for  themselves. 

In  the  papers  sent  me  I  find  an  amount  of  evidence  showing  the  causes  of  disease  in  the  Indian  army, 
such  as  perhaps  was  never  before  brought  together  on  any  similar  subject.    It  is  shown  in  these  papers  that : — 

I.  Indian  Stations  are  subject  to  the  Diseases  of  Camps. 

1.  The  prevailing  diseases  at  Indian  stations  are  zymotic  diseases,  connected  with  camps, — such  as  I  myself 
have  seen,— all  of  them,  cholera,  fevers,  diarrhoea,  dysentery  ;  together  with  hepatic  disease. 

The  main  point  of  the  Indian  sanitary  question  is,  indeed,  camp  disease,  the  causes  of  which  are  rendered 
more  intense  by  climate  ;  and  liver  disease,  occasioned  to  a  great  extent  by  over  eating  and  over  drinking, 
and  sedentary  habits,  the  result  of  these  habits  being,  as  in  the  former  case,  intensified  by  climate. 

Stations  have  been  chosen  with  as  little  regard  to  health  as  camps  often  have  been.  Many  are  in  positions 
which  the  mere  verbal  description  proves  to  be  unsuitable.  Or,  at  all  events,  little  or  nothing  appears  to 
have  been  done  to  render  them  suitable.  They  are  low,  damp,  or  even  wet,  often  mixed  up  with  unhealthy 
native  towns  and  bazaars  abounding  with  nuisances. 

II.  Indian  Stations  present  the  same  Sanitary  Defects  as  Camps. 

2.  At  all  or  nearly  all  the  stations  the  usual  causes  of  camp  disease  appear  to  exist.  I  will  give  examples 
of  the  more  important  of  these  as  shortly  as  I  can,  as  they  exist  at  the  larger  British  stations.    These  are  : — 

(1.)  Bad  water. 
(2.)  Bad  drainage. 
(3.)  Filthy  bazaars. 
(4.)  Want  of  ventilation. 

(5.)  Surface  overcrowding  in  barrack  huts  and  sick  wards. 
(1.)  Bad  Water. 

Hyderabad  (in  Sinde)  says  "No  doubt  it  (the  water)  swarms  with  animal  life." 

Where  tests  have  been  used,  the  composition  of  the  water  reads  like  a  very  intricate  prescription,  containing 
nearly  all  the  chlorides,  sulphates,  nitrates,  and  carbonates  in  the  pharmacopoeia,  besides  silica  and  large 
quantities  of  organic  matter  (animal  and  vegetable),  which  the  reports  apparently  consider  nutritive,  for  few 
of  them  but  "  consider"  the  water  "good"  and  "wholesome;"  e.g.,  Fort  William,  Calcutta,  says  that  the 
water  for  cooking,  drinking,  &c,  is  carried  from  a  tank  filled  by  surface  drainage,  which  tank  is  kept  "perfectly 
"  clean,"  and  is  "generally  free"  from  "surface  impurities."  Many  "  city  tanks  are  in  a  most  filthy  condi- 
"  tion,  producing  malaria."  Sealkote  calls  its  water  "  decidedly  good,"  while  containing  a  considerable 
portion  of  sulphate  of  lime.  Ghazeepore  calls  its  water  "good  and  sweet,"  and  says  that  it  "  does  not  seem 
"  contaminated  by  the  amount  of  leaves  that  necessarily  fall  into  open  structures."  Chunar  says  that  its 
water  is  clear,  sweet,  and  inodorous  "  if  allowed  to  settle  before  it  is  drunk."  Agra's  water  is  "  laxative,"  and 
"  apt  to  disagree  at  first.'"  Dinapore  admits  that  its  wells  have  been  poisoned  by  infiltration  from  barrack 
privies.  Nusseerabad  says,  "  The  flavour  (of  the  water)  varies  according  to  the  quantity  of  the  salts."  At 
Murree  the  quality  is  "considered  inferior  by  native  visitors,  and  to  cause  colic."  "Boiling"  and  filtration 
through  sand  and  charcoal  are  necessary  to  "  render  it  wholesome."  At  Hazareebaugh  tank  water,  "  on 
"  standing,  copiously  deposits  "  and  contains  "  organic  matter  in  considerable  quantity."  Its  well  water  for 
domestic  use  contains  silicic,  phosphoric,  hydrochloric,  and  carbonic  acids.  But  it  is  satisfactory  to  know 
that  "  persons  particular  about  the  quality  of  their  drinking  water  "  can  "  obtain  their  supply  "  from  "  several 
"  good  wells." 

At  Bangalore,  the  Ulsoor  tank,  used  for  drinking,  is  the  outlet  for  the  whole  drainage  of  a  most  filthy 
bazaar,  (125,000  inhabitants)  for  that  of  our  cavalry,  infantry,  and  horse  artillery  barracks,  and  of  the  greater 
proportion  of  the  station.  The  commander-in-chief  says,  "the  disgustingly  filthy  nature  of  the  source  from 
"  which  the  water  used  at  Bangalore  is  taken,  has  been  brought  to  notice  scores  of  times  by  me  within  the 
"  last  A\  years ;  but,  as  usual,  nothing  has  been  done  to  remedy  this  most  crying  evil."  Even  the  wells 
from  which  drinking  water  is  taken  are  impure  from  sewage.  They  are  open  ;  and  "  when  they  get  dirty  are 
"  cleaned." 
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At  Secunderabad,  as  much  as  119  grs.  of  solid  matter,  and,  as  it  would  appear,  30  grs.  of  organic  matter 
per  gallon,  are  found  in  some  of  the  well  and  tank  water.  [Secunderabad  and  Poona  are  almost  the  only- 
stations  which  give  a  chemical  analysis.] 

At  Surat  "  no  one  thinks  of  drinking  the  camp  water." 

At  Asseerghur  the  same  tank  is  used  for  drinking  and  bathing.  "  For  the  former  the  natives  slightly  clear 
"  away  the  surface."    Asseerghur  thinks  that  its  water  "smells  good." 

The  application  of  chemical  science  to  water  supply  appears  hardly  to  be  in  its  infancy  in  India. 

The  arrangements  for  raising  and  distributing  water  are  everywhere,  as  Bombay  Presidency  remarks,  the 
same  as  what  they  might  have  been  "  1,000  years  or  more  ago."  Belgaum  has  attained  the  maximum  of 
civilization  under  this  antique  system.  The  water  is  there  "raised  in  leather  skins  by  bullocks,  emptied  into 
"  troughs,  and  thence  conveyed  by  water-carriers." 

At  Kirkee  "  no  such  a  thing  as  a  pump  is  known;"  Government  pays  61"  rupees  per  (hot)  month  to 
water-carriers. 

Everywhere  "  each  individual  has  his  bheestie,  and  each  regiment  its  set  of  bheesties." 


Beginning  of  Water  Pipe.* 


These  water-pipes  with  a  will  are  not  always  found  to  answer,  for  Fort  William  (which  pays  them  134/.  per 
annum)  admits  that  they  sometimes  take  the  water  from  "  nearer  and  impurer  sources."  Would  it  not  be 
better  to  try  water-pipes  without  a  will?f 

It  is  singular  that,  while  describing  water  sources,  qualities,  and  modes  of  distribution  which  civilized 
cities  have  ceased  to  use,  most  of  the  reporters  consider  the  water  as  good  and  fit  for  use.  The  practica 
result  of  this  part  of  the  evidence  is  that  safe  water  supplies  are  yet  to  be  found  both  for  Indian  cities  and 
for  British  cantonments ;  and  that  many  sources,  as  described  in  the  returns,  would  in  England  be  scouted 
as  infallible  causes  of  cholera  in  epidemic  seasons. 

Lavatories. 

As  for  all  means  of  cleanliness,  bathing,  except  in  a  few  cases  where  there  are  plunge  baths,  seems  to  mean 
washing  the  face,  or  throwing  water  over  the  body,  for  where  there  are  lavatories  there  are  no  or  few  fittings, 
where  there  are  fittings  there  is  no  water. 

At  Lucknow  a  small  canal  runs  along  the  bath  room,  from  which  the  bathers  draw  the  water  and  throw 
it  over  themselves,  being  prevented  by  iron  bars  across  from  "  lying  at  full  length  in  it  and  soiling  the  whole 
"  supply."    The  bath  at  Mean  Meer  is  a  long  shallow  tank,  "in  which  the  man  can  lie  down  and  bathe." 

Madras  and  Wellington  are  literally  the  only  stations  where  anything  like  lavatories  and  baths,  with 
proper  laying  on  of  water  and  proper  draining  it  off  is  known,  either  in  barrack  or  hospital.  But  at  St. 
Thomas'  Mount,  and  at  many  other  stations,  each  lavatory  is  a  tub  filled  by  a  bheestie,  in  which  all  the  men 
wash,  there  being  no  basins. 

Fig.  1.  gives  a  plan,  elevation,  and  section  of  a  lavatory  at  Aden,  which  affords  rather  a  favourable  specimen 
of  the  kind  of  accommodation  provided.  It  will  be  observed  that  all  the  refuse  water  is  conveyed  into  a  built 
cesspit,  8  feet  deep,  from  which  it  is  expected  to  "  make  away  with  itself,"  as  it  best  can.  Why  cannot 
civilized  basins  be  provided  for  men  to  wash  in  and  the  foul  water  be  properly  drained  away  ? 


*  AVords  convey  such  an  imperfect  idea  of  the  actual  state  of  things,  that  I  obtained,  by  the  great  kindness  of  an  Indian  friend, 
illustrations  taken  from  the  life,  which  I  have  had  cut  in  wood  and  transmit  with  this  paper.  I  have  also  had  woodcuts  prepared 
of  barrack  and  hospital  plans,  from  drawings  contained  in  the  papers  sent  me. 

t  The  reason  usually  assigned  for  employing  these  human  water-pipes  in  barracks  is,  that  they  are  indispensable  on  field  service. 
But  so  are  tents  ;  and  yet  nobody  proposes  to  barrack  men  in  tents  in  time  of  peace.  Barracks  are  built  for  peace,  and  ought  to  be 
supplied  with  reasonable  and  decent  conveniences.  Why  should  the  bheestie  and  waterskin  be  preserved,  when  the  tent  is  aban- 
doned? Let  the  bheestie  be  for  field  service,  if  no  better  device  can  be  discovered;  but  let  some  civilized  method  be  adopted  of 
supplying  barracks,  garrisons,  and  towns  with  this  prime  element  of  health  and  cleanliness.  Besides,  human  labour  is  daily 
becoming  of  higher  value  in  India,  and  it  may  be  actually  more  expensive  to  use  men  as  beasts  of  burthen  now  than  to  use  the 
appliances  of  civilization. 
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Fig.  1. 
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Washing  and  bathing  in  barracks  and  hospitals  will  have  to  be  conducted  on  quite  a  different  scale  from 
the  present  in  India,  if  health  and  cleanliness  are  aimed  at.  If  the  facilities  for  washing  were  as  great  as 
those  for  drink,  our  Indian  army  would  be  the  cleanest  body  of  men  in  the  world. 

(2.)  Bad  Drainage. 

This  may  be  rendered  no  drainage  whatever,  in  any  sense  in  which  we  understand  drainage.  The  reports 
speak  of  cesspits  as  if  they  were  dressing  rooms.  As  at  Nusseerabad  and  Kolapore,  "  a  small  cesspit  is 
"  attached  to  each  bathing  room,  urinal,  or  privy,"  and  "to  each  married  man's  quarter  there  is  a  bathing 
"  room  with  cesspit." 

At  the  capital  of  the  Bombay  Presidency,  where  civilization  has  introduced  a  "  main  drain  "  2  feet  square, 
with  a  " flat  bottom,"  this  "main  drain"  is  a  "  great  nuisance,"  and  the  "stench  at  times  scarcely  to  be 
endured."  At  Fort  George,  in  Bombay,  the  "latrines  are  not  drained  except  into  an  open  ditch,  which  is 
always  in  a  foul  state." 

Indeed,  Bombay  would  gladly  say,  as  the  London  woman  said  when  asked  to  point  out  the  drains,  in  the 
days  when  London  drainage  was  in  a  similar  state,  "  No,  thank  God,  sir,  we  have  none  of  them  foul  stinking 
"  things  here." 

*  At  Madras  (Fort  St.  George)  the  drainage  hitherto  is  stated  to  be  worse  than  useless.  The  main  drain 
of  the  town  is  80  yards  distant  from  the  European  fort ;  the  effluvia  from  it  very  offensive.  The  arrange- 
ments at  the  native  lines,  as  described  in  the  reports,  are  simply  abominable.  The  old  privies  in  Fort 
St.  George  are  "  as  bad  as  they  well  could  be." 

At  Bellary,  a  large  station,  there  is  no  drainage  except  the  fall  of  the  ground. 

At  Secunderabad  (Trimulgherry)  there  is  no  drainage  of  any  kind.  The  fluid  refuse  evaporates  or  sinks 
into  the  subsoil.  A  nullah  which  intersects  the  cantonment  stinks.  The  extent  of  the  cantonment  is  so 
enormous,  that  it  is  said  "to  preclude  any  general  surface  draining,"  a  statement  which,  if  true,  would 
amount  to  this,  that  the  occupation  of  ground  by  human  beings  must  inevitably  lead  to  disease,  a  statement 
as  applicable,  or  rather  much  more  applicable  to  the  area  of  London  than  to  that  of  Secunderabad,  and 
yet  London  is  drained  both  on  the  surface  and  below  it. 

Everywhere  the  system  of  "drainage  "  is  that  "  cess-pits "  are  "emptied"  when  "  filled,"  or  "when 
"  necessary,"  and  their  contents  carried  away  by  hand,  as  at  Deesa  and  Belgaum.  Generally  they  are 
close  to  the  buildings. 

At  Hyderabad,  in  Sinde,  in  the  native  lines,  the  contents  of  the  cesspits  are  "  thrown  about  in  close 
"  vicinity  to  the  cesspits."  "  Anything  edible  is  immediately  picked  up  by  birds  or  dogs."  There  is  "great 
"  room  for  reform  "  in  the  native  latrines,  the  cleansing  of  which  consists  mainly  in  the  liquid  "  sinking  into 
"  the  subsoil,  so  that  the  earth  is  thoroughly  saturated,  and  a  noisome  odour  pervades  the  atmosphere." 
And  yet  it  is  added  that  the  sanitary  condition  of  the  station  is,  "  in  every  respect,  satisfactory." 

At  Neemuch  the  "  drainage  of  privies  and  urinals  is  only  on  the  surface." 

Often,  as  at  Aden,  it  is  expressly  stated  that  it  (viz.,  "all  drainage")  is  "allowed  to  sink  into  the 
"  subsoil,"  which  (at  Aden)  we  are  told  is  so  useful  as  to  "absorb  the  contents."  The  arrangement  for 
enabling  it  to  do  this  is  shown  in  Fig.  1.  Figs.  2  and  3  represent  the  usual  construction  of  latrines.  In 
Fig.  2  the  contents  are  intended  to  be  swept  up  and  removed  daily  by  hand, — a  noisome  and  dangerous 
process,  especially  during  epidemics.  Fig.  3  shows  the  cesspool  system  of  "  cleansing,"  which  means 
saturating  the  subsoil  with  filth,  and  endangering  all  the  wells  in  the  neighbourhood. 

At  Neemuch,  which  has  attained  the  high  pitch  of  civilization  of  building  latrines  for  its  bazaar,  the 
"  latrines  are  too  close  to  the  houses,  and  are  not  used  at  present  for  lack  of  a  proper  establishment  to  keep 
"  them  clean."  Therefore  the  people  at  Neemuch  do  like  their  neighbours  in  this  respect,  a  proceeding  which 
it  is  impossible  to  describe  farther.  At  Asseerghur  a  similar  abomination  appears  to  be  practised  on  an 
"  open  space  of  ground  near  the  main  guard  and  parade,"  which  is  "always  offensive,"  and  "  ready  to 
"  nurture  epidemic  disease." 
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At  Asseerghur  the  "construction  of  sewers  and  drains  has  not  as  yet  been  considered."  They  "consider,''" 
on  the  contrary,  that  the  sewage  "will  probably  be  removed  by  hand."  "The  refuse,  in  all  cases, is  thrown 
"  over  the  fort  wall."    "  One  of  the  tanks  "  is  called  "  unsavoury." 

Almost  everywhere  it  is  said,  as  at  Nusseerabad,  Kirkee  and  Poona,  and  Dinapore,  all  of  them  large  and 
important  stations,  "barracks  and  hospitals"  are  "  only  wet  "  or  "  damp  "  during  the  "rainy  months,'^ 
as  if  it  were  a  proof  of  great  and  unusual  precaution  in  construction  which  builds  buildings  to  be  dry  in 
dry  weather. 

At  Fort  William  it  is  stated  that  the  fluid  refuse  is  swept  away  by  garrison  sweepers  and  water  carriers, 
with  the  aid  of  a  fire  engine  ;  that  much  of  it  evaporates ;  that  the  outlet  is  a  foul  ditch. 

Dinapore  also  boasts  of  a  foul  ditch,  often  very  offensive.  At  Poonamallee  the  "  foul  ditch  "  surrounds 
the  fort  and  encloses  the  hospital ;  and  "  all  fluid  refuse  sinks  into  the  subsoil  where  it  falls.  " 

At  Cawnpore  is  the  singular  statement,  that  the  drains  are  "  not  intended  "  for  draining  cookhouses, 
privies,  &c.  Here,  as  elsewhere,  the  drainage  is  effected  by  hand;  that  is,  everything  that  will  not  evaporate  or 
sink  into  the  ground  is  carried  away  to  a  distance  in  pails,  skins,  or  carts,  and  emptied  out. 

Indian  Drainage  System. 
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At  Meerut  the  cesspools  are  cleansed  "by  opening  the  tops  and  drawing  out  the  fluid  in  buckets."  It 
is  said  "  they  seldom  require  cleansing."  We  may  infer  from  this  what  a  condition  of  saturation  the  subsoil 
must  be  in ! 

Agra  employs  all  the  powers  of  nature,  and  none  of  its  own%to  get  rid  of  its  "  fluid  refuse  ;"  evaporation, 
sinking  into  subsoil,  &c.  Nature,  however,  is  dilatory,  which  renders  "  raised  paths  necessary  between  the 
"  barracks."  The  water  from  the  lavatories  is  collected  in  an  open  cesspool,  from  which  it  is  spread  over 
the  ground.    The  hospital  cess-pits  are  deep  wells,  never  cleaned.    It  is  "  tried  to  keep  them  sweet  by  lime,  but 

in  vain."  (Probably.) 

At  Umballa  the  surface  water  "  disappears  with  tolerable  rapidity." 

Mean  Meer,  the  new  station  for  Lahore,  has  no  drains  about  the  barracks.  The  water  lies  for  hours. 
The  lavatory  cesspools  sometimes  overflow,  saturate  the  ground,  and  taint  the  atmosphere. 

These  cesspools,  as  in  Fig.  3,  were  intended  for  saturating  the  ground  with  foul  matter,  and  out  of  the 
same  ground  the  well  water  is  taken. 

Is  not  the  whole  history  here  of  the  late  frightful  cholera  at  Lahore  ? 

And  why  cannot  the  refuse  which  does  so  much  mischief  by  remaining  be  used  to  do  good,  and  raise  any 
amount  of  vegetables  in  soldiers'  gardens? 

Ferozepore  tells  the  same  story  of  no  sewerage  or  drainage.  Also  at  Ferozepore  the  lavatories  are  brick 
and  mortar  floors,  "  adapted  for  receiving  and  draining  off  the  water  into  the  subsoil  outside,  so  that  the 
"  men  may  freely  bathe  themselves ! "  There  is  no  bath  except  the  aforesaid  floor.  So  at  Peshawur 
and  Sealkote  is  the  same  want  of  all  sewerage  or  drainage. 

At  Berhampore,  with  its  square  mile  of  cantonment,  only  one  cart  is  allowed  to  remove  the  contents  of  the 
privies  to  "  holes  a  mile  from  barracks."    The  vicinity  abounds  in  jheels  and  foul  ditches,  with  putrid  water. 

Allahabad,  one  of  our  largest  and  most  important  stations,  in  one  of  the  worst  positions,  as  if  that 
position  were  not  unhealthy  enough  by  itself,  trusts  to  nature  again,  has  no  drainage  nor  sewerage,  and 
leaves  its  surface  water  to  "  evaporate,"  "  percolate,"  and  "run  off." 

Benares  follows  in  the  train.  At  Rangoon  the  drainage  is  supposed  to  run  up-hill.  For  we  are  told  that 
all  sewerage  and  drainage  are  merely  "  trenches  made  without  reference  to  slope." 

Landour,  which  is  a  hill  station,  has  every  house  damp  for  three  months  in  the  year.  Yet  their  "spacious 
"  lavatory,  with  brass  basins,"  is  not  much  used,  "  from  the  scanty  supply  of  water  in  the  dry  season." 

It  is  evidently  quite  possible  to  locate  the  whole  army  on  hill  stations  and  leave  it  more  unhealthy  than 
on  the  plains. 

Nynee  Tal,  also  a  hill  station,  lets  all  its  fluid  refuse  flow  down  to  plains  below. 

It  is  impossible  to  pursue  this  subject  further.  There  are  such  much  worse  things  in  the  Stational 
Reports  than  what  I  have  chosen  to  give,  that  I  must  say  to  those  who  call  my  "  bonnet  ugly,"  "  There  are 
"  much  uglier  bonnets  to  be  had." 

The  system  of  water  supply  and  drainage  in  India  may  be  briefly  defined  as  follows :  they  draw  water 
from  a  well,  not  knowing  whence  it  comes,  and  if  there  be  any  means  to  drain  off  water  it  is  into  a  cesspit, 
or  into  long,  open,  pervious  drains,  not  knowing  whither  it  goes.  Where  this  is  not  done,  all  the  fluid 
refuse  is  collected  in  open  cesspits,  and  carried  away  by  hand  labour  or  carts.  Or  else  it  is  allowed  to 
dispose  of  itself  in  the  air  or  earth  as  best  it  can. 

Mehtee. 


These  two  officials  represent  the  system  of  water  supply  and  drainage  in  India  for  garrisons 

and  towns. 

Drainage,  in  the  sense  in  which  we  have  found  it  necessary  for  health  in  this  colder  climate,  is  by  no 
means  considered  necessary  for  health  in  the  hot  climate  of  India ;  for,  as  in  the  case  of  the  water  supply, 
most  of  the  reporters  consider  no  drainage  a  sufficient  guarantee  for  health. 
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(3.)  Filthy  Bazaars. 

It  is  almost  impossible  to  describe  these.  But  one  description  will  do  for  all.  Except  where  the 
two  Lawrences  have  been — there  one  can  always  recognize  their  traces — the  bazaars  are  simply  in  the  first 
savage  stage  of  social  savage  life. 

No  regular  system  of  drainage,  no  public  latrines,  or  if  there  are  any,  no  sufficient  establishment  to 
keep  them  clean,  no  regular  laying  out  of  houses,  overcrowding,  bad  ventilation,  bad  water  supply,  filth, 
foul  ditches,  stagnant  water,  jungle  and  nuisances,  this  is  the  account  of  all.  The  country  round  some  is 
stated  to  be  "  one  immense  privy." 

At  Neemuch,  the  Bazaar  Superintendent  maintains  "  strict  supervision,"  and  "  punishes  the  inhabitants," 
although  the  latrines  cannot  be  used.  The  native  houses  are  all  more  or  less  dirty,  with  dung-heaps  close  to 
them.    The  "  disagreeable  emanations  "  from  the  bazaar  are  felt  in  barracks. 

In  Dinapore  some  streets  were  impassable  dunghills  "  last  year,"  "  until  cleared."  The  elephant  sheds 
and  all  the  south  of  the  station  in  a  state  disgraceful  to  any  cantonment.  The  drains,  deep  holes  of  festering 

mud.  No  latrines,  although  "the  population  is  as  thick  as  can  be;" 
until  lately,  only  one  filth  cart,  now  three.  At  a  neighbouring 
village  the  dead  are  buried  within  the  huts. 

At  Agra  it  is  a  proof  of  "  respectability  "  to  have  cesspools.  The 
inhabitants  (152,000)  generally  "resort  to  the  fields." 

English  works,  treating  of  sanitary  improvement,  insert  sections 
of  the  bad  drainage  arrangements.  But  none  contain  such  an  illus- 
tration as  this  of  how  a  woman  is  made  to  supply  the  place  of  a 
drain  tile. 

At  Berhampore  "  nothing  can  be  worse  than  the  sanitary  condition 
"  of  bazaars."  The  native  houses  are  dirty  in  the  extreme.  Dung- 
heaps  or  deep  holes  full  of  stagnant  water,  the  common  cesspit  of 
the  houses,  are  close  to  them.  The  nuisance  is  felt  even  at  barracks. 
The  "  Conservancy  "  establishment  is  quite  unequal  to  its  work. 

At  Muttra  the  bazaar  is  an  accumulation  of  huts  without  order. 
"  Drainage  bad  ;  ventilation  worse  ;  water  supply  execrable."  "  All 
the  wells  brackish,  from  nitre,"  the  earth  being  contaminated  with 
all  sorts  of  impurities.  Latrines  "  hardly  known."  "  In  short,  the 
"  bazaar  is  a  mass  of  filth." 

At  one  hill  station,  Nynee  Tal,  where  men  are  sent  for  their  health  (!) 
the  stench  is  at  times  overpowering,  from  both  bazaars  being  in  a 
filthy  and  crowded  state,  no  proper  drainage  or  latrines,  no  means  of 
preserving  cleanliness,  which  causes  nuisance  even  in  the  barracks. 
At  another,  Darjeeling,  among  other  defects,  the  native  villages,  writes 
the  medical  officer,  "  are  the  most  filthy  "  he  has  "  ever  entered,  and 
"  it  is  quite  sickening  to  walk  through  them." 

At  Jubbulpore,  where  every  hut  is  crowded,  where  there  are  no 
latrines,  where  cleanliness  is  almost  impossible,  the  same  causes  pro- 
duce the  same  results. 

At  Cannanore  the  native  houses  have  dungheaps  and  cesspits  within  the  compounds.  Owing  to  the 
want  of  latrines,  the  "  filth  and  indecency  "  are  described  to  be  what  it  is  impossible  to  repeat.  The  dead 
are  buried  within  the  compounds  of  houses. 

At  Trichinopoly  the  water  supply  is  bad,  scanty  and  brackish.  The  bazaar  is  said  to  be  "clean," 
while  the  open  cesspits  are  described  as  an  "  intolerable  nuisance,"  when  the  wind  blows  over  them.  The 
native  houses  are  ruinous  and  not  ventilated.  Levelling,  filling  up,  pulling  down  deserted  huts,  &c,  is 
urgently  required,  but  not  done. 

Those  who  think  T  have  given  anecdotes  and  not  fair  illustrations,  I  refer  again  to  the  Stational  Reports 
for  further  and  fouler  evidence. 

These  instances  are  enough  to  illustrate  the  subject.  Bazaars  are  the  real  hot-beds  of  disease,  and 
require  sweeping  reforms  as  much  as  or  even  more  than  the  stations. 

Native  regimental  bazaars,  from  which  the  soldiers  procure  supplies,  are  within  military  limits,  and  as 
much  under  military  control  as  the  ground  on  which  the  barracks  stand,  and  ought  to  be  kept  in  as  good  a 
sanitary  state  as  the  barracks  will  be  when  thoroughly  improved. 

(4.)  Want  of  Ventilation. 

The  reports  generally  say,  ventilation  good,  if  barracks  not  overcrowded.  But  as  the  barracks  are  almost 
always  overcrowded,  we  must  conclude  ventilation  is  bad. 

Or  they  say,  ventilation  sufficient,  because  doors  are  kept  open  during  day,  which  is  as  much  as  to  say, 
ventilation  is  sufficient,  because  it  is  not. 

At  Kirkee,  there  can  scarcely  be  said  to  be  any  ventilation  in  barracks.  There  are  pigeon  holes  in  the  roof, 
but  during  the  rains,  when  ventilation  is  most  wanted,  these  have  to  be  covered  with  tarpauling.  At  Poona 
the  weather  side  has  to  be  "dammed  up"  during  the  monsoon.  At  Bombay  it  is  said  that  ventilation  is 
generally  sufficient ;  "  at  least  there  are  no  complaints,"  although  "  improvement  is  imperative." 

At  Kamptee  the  ventilation  is  described  as  "  most  faulty  and  deficient,"  although  there  are  three  openings 
in  the  roof  of  each  barrack.  The  windows  are  unglazed.  At  Ramandroog,  a  hill  station,  the  doors  are 
venetianed  in  the  upper  half,  "a  great  "disadvantage  in  wet  weather."  Half  glass  doors  are  required.  At 
Bellary  there  are  no  windows.  The  doors  are  half  Venetian,  half  panel.  At  Trichinopoly,  one  of  the  very 
hot  stations,  the  old  artillery  barrack  is  stifled  by  having  only  doors. 

At  Dinapore,  where  the  ventilation  is  entirely  by  doors  and  skylights,  "which  latter,  however,  do  not 
"  open,"  one  may  safely  say,  ventilation  not  sufficient  when  doors  are  shut  (at  night).  In  the  "  permanent 
"  Hospital "  at  Dinapore,  placed  so  that  the  "  wind  does  not  blow  across "  it,  the  ventilation  is  only 
"  sufficient  "  when  the  doors  are  open. 
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At  Allahabad  the  doors  have  to  be  closed  in  high  winds,  dust  storms,  &c. ;  and  the  ventilation,  although 
there  are  roof  ventilators  and  small  windows  over  the  doors,  is  generally  insufficient.  The  hospitals  of 
Allahabad,  although  they  "  face  the  wind,"  have  "in  most  instances  no  windows,  except  openings  over  the 
doors,  and  in  the  roof."  And  the  ventilation  is  pronounced  to  be  "  very  defective,"  especially  when  the 
doors  have  to  be  closed. 

So  at  Dumdum. 

At  Agra  ventilation  is  said  to  be  sufficient,  provided  the  verandahs  are  not  occupied  for  sleeping. 
But  the  verandahs  are  occupied  for  sleeping. 

At  Landour,  where  sick  men  are  sent  to  get  well,  there  is  both  overcrowding  and  bad  ventilation.  There 
is  no  roof  ventilation. 

At  Nynee  Tal  the  air  is  said  to  be  "  pure  "  inside  the  huts,  which  means  that  they  are  always  full  of 
"  smoke." 

The  cooling  by  tatties,  i.  e.,  air  passing  through  damp  vegetable  matter,  often  tends  to  produce  ague. 

External  ventilation  is  often  also  bad,  not  giving  the  barracks  the  benefit  of  the  prevailing  winds,  as  at 
Dinapore,  Allahabad,  and  Berhampore.  This  is  a  point  of  primary  importance  in  India.  At  Muttra, 
although  there  is  abundant  ridge  ventilation,  the  entire  length,  it  is  insufficient  at  night,  simply  becaiise  the 
barrack  is  in  a  position  which  the  wind  cannot  reach. 

At  Allahabad  one-third  of  the  station  is  below  the  level  of  the  river. 

Generally,  very  little  attention  appears  to  have  been  paid  to  independent  ventilation  as  a  cardinal  point 
of  barrack  construction.  Doors  and  windows  have  been  trusted  to ;  yet  they  are  so  placed  that  men  are 
often  exposed  in  bed  to  hurtful  draughts,  and  if  shut,  the  fresh  air  is  also  shut  out.  Sometimes  there  is  no 
glass  in  the  windows,  and  when  these  are  shut  there  is  darkness  as  well  as  foul  air. 

A  knowledge  of  the  proper  application  of  sanitary  appliances  to  building  in  India  appeal's  to  be  as  yet  in 
its  infancy. 

(5.)  Surface  Overcrowding. 
The  structure  of  Indian  barracks  varies  much.    But  in  one  thing  they  almost  all  agree,  viz.,  in  crowding 
the  men  upon  the  floor. 

Fig.  4  represents  a  plan  and  section  of  a  hut  room  at  Deesa,  no  less  than  200  feet  long,  intended  for 
80  men,  at  1,116  cubic  feet  per  man.  It  is  well  constructed  for  ventilation,  and  is  altogether  one  of  the 
best  plans  in  India.  But  for  its  SO  men,  which  is  just  four  times  too  many  for  any  room,  it  allows  less 
than  59  square  feet  per  man. 

Fig.  4. 

European  Barrack.  Deesa. 
Plan. 


Even  in  the  most  recent  barrack  plans  there  is  the  same  defect. 

Fig.  5  gives  a  plan,  elevation,  and  section  of  the  new  barrack,  either  erected  or  about  to  be  erected, 
at  Mhow.  The  elevation  shows  a  magnificent  and  costly  structure.  But  it  is  on  two  floors ;  it  has  double 
verandahs,  the  inner  ones  occupied  by  beds,  so  that  there  are  four  rows  of  beds,  and  53  feet  between  the 
opposite  windows  ;  the  ventilation  of  the  whole  interior  is  interrupted  in  rather  an  ingenious  way  by  cross 
walls,  and  the  men  have  65  square  feet  of  space  each. 

But  even  this  is  not  the  worst. 

At  Fort  William,  the  Dalhousie  barracks,  which  are  said  to  be  "  perfect,"  have  six  rows  of  beds  between 
the  opposite  windows,  216  beds  by  regulation  in  each  room,  and  three  floors  of  such  rooms.  While  it  is 
added  "  900  men  "  (300  men  per  room)  "  are  generally  accommodated  in  the  barrack  without  inconvenient 
"  overcrowding."    What  is  convenient  "  overcrowding?" 

The  cubic  space  generally  looks  large  in  India,  h\\t  the  height  of  the  rooms  being  enormous,  often  greater 
than  their  width,  the  superficial  area  is  comparatively  small.    At  Cawnpore  the  barrack  rooms  are  from  25 


354 


OBSERVATIONS  BY  MISS  NIGHTINGALE 


to  30  feet  high.  The  superficial  area  for  1,000  men  in  10  rooms  is  only  41  square  feet  per  man,  for  140 
men  in  two  rooms  61  square  feet  per  man,  and  for  240  men  in  two  rooms  88  square  feet. 

Also,  the  cubic  space  pre-supposes  the  inner  verandahs  not  to  be  occupied.  But  in  some  places,  as  at 
Cawnpore,  they  are  invariably  occupied  from  influx  of  troops  beyond  the  accommodation ;  there  are  then 
four  rows  of  beds  between  opposite  windows. 

In  all  the  five  barracks  of  Fort  William  the  men  put  their  cots  in  the  verandahs  in  hot  weather.  Perhaps 
the  wisest  thing  they  can  do. 

At  Dinapore  again  are  two  of  these  enormous  barrack-rooms  (82/  feet  long,  for  308  men).  The  super- 
ficial area  in  these  rooms  is  .94  square  feet  per  man.  But  one  may  safely  say  that  120  would  be  barely 
enough  under  such  circumstances.  Madras  has  two  stories,  of  one  room  each,  for  1,030  men,  the  upper  of 
which  rooms  is  stated  in  the  return  as  nearly  2,125  feet  long,  (probably  the  longest  room  in  the  world),  for 
more  than  600  men,  and  the  other,  1,483  feet.  The  superficial  area  per  man  is  only  between  60.and  70  feet 
in  these  overgrown  monsters  of  barrack  rooms.  Secunderabad  has  10  rooms,  for  104  men  each,  with 
only  from  40  to  60  square  feet  per  man.  At  Poonamallee  there  are  two  long  rooms,  with  300  men  in  each, 
of  which  the  space  given  by  the  dimensions  is  so  incredibly  small  (112  cubic  feet  and  S§  square  feet  per 
man,)  that  it  is  scarcely  possible  to  believe  them  given  correctly.  The  verandah,  it  is  said,  is  frequently 
used  as  sleeping  quarters.    (No  wonder!) 

At  Meerut,  for  upwards  of  4,000  men,  the  superficial  area  is  only  from  52  to  19  square  feet  per  man,  and 
the  verandahs  are  occasionally  used  for  sleeping  on  sudden  influx  of  troops. 

At  Agra  it  is  the  same.    So  at  Jullundur. 

There  is  one  barrack  at  Fort  Govindghur,  at  Umritsir,  in  the  Punjab,  a  plan  and  elevation  of  which 
are  given  at  Fig.  6,  which  is  a  perfect  nest  of  rooms  one  within  the  other,  and  has  an  open  verandah 

Fig.  6. 

Artillery  Barrack.    Fort  Govindgurh.  (Umritsir.) 
Plan. 


ON  THE  STATIONAL  RETURNS. 


355 


Elevation. 


besides.  The  elevation  looks  promising  enough ;  hut  the  inside,  with  its  double  defences  of  windows  and 
doors  against  the  outer  air,  is  about  the  last  place  to  put  70  men  in.  The  distance  between  the  opposite 
windows  is  86  feet.  The  superficial  area  in  this  case  (better  than  in  the  other  instances,  but  more  than 
counterbalanced  by  the  extraordinary  construction)  appears  to  be  about  85  square  feet  per  man. 

The  men  are  far  too  crowded  in  their  Indian  barracks.  In  almost  every  case  there  are  too  many  men  in 
the  rooms  for  health. 

The  floors  in  most  barracks  are  merely  the  ground  bricked  over,  or  they  are  of  stone  or  of  a  kind  of 
plaster. 

At  some  stations  the  floors  are  of  earth,  varnished  over  periodically  with  coiv  dung  .'  a  practice  borrowed 
from  the  natives.  Like  Mahomet  and  the  mountain,  if  men  won't  go  to  the  dunghill  the  dunghill,  it 
appears,  comes  to  them. 

To  sum  up:  it  is  not  economical  for  Government  to  make  the  soldiers  as  uncivilized  as  possible.  Nature 
sends  in  her  bill — a  bill  which  always  has  to  be  paid — and  at  a  pretty  high  rate  of  interest  too. 

III.  Intemperance. 

There  is  a  good  deal  of  intemperance  among  soldiers  everywhere,  but  I  very  much  doubt  whether  the  same 
amount  of  tippling  ever  goes  on  in  the  British  army  in  this  country  as  appears  to  be  encouraged  by  the 
canteen  system  in  India. 

A  soldier  in  India  may  buy  at  the  canteen  no  less  than  a  gallon  of  spirits  in  20  days,  or  he  may  have  a 
quart  of  strong  beer  every  day  and  one  or  two  drams  of  rum  or  arrack. 

It  is  easy  to  see  what  must  be  the  effect  of  this  on  health  in  such  a  climate. 
The  gist  of  the  stational  returns  amounts  to  this  : — 

Men  all  "  temperate."  The  maximum  daily  allowance  per  man  is  three  quarts  porter,  or  two  drams 
spirits  and  one  quart  porter,  or  one  dram  spirits  and  two  quarts  porter.  This  as  at  Mhow,  the  largest  of 
our  stations  in  the  Bombay  Presidency.  Agra  too  issues  to  each  man  per  diem,  during  the  "cold  season," 
2  drams  of  rum  and  one  quart  of  beer.  But  "no  more  than"  two  drams  spirits,  or  "one  quart  (32ozs.) 
'■'  porter  and  one  dram  (3  ozs.)  spirits  "  per  man  per  diem  is  the  common  allowance. 

Sale  of  spirits  "  strictly  forbidden  "  in  bazaar  to  soldiers ;  every  man  can  nevertheless  gett  as  much  as  he 
likes  in  bazaar,  besides  the  above  quantity.  For,  as  might  be  expected,  it  is  practically  impossible 
to  encourage  and  restrict  an  evil  at  the  same  time.  Government  sells  the  licence  to  sell  drink  in  the 
bazaar,  and  orders  the  men  not  to  profit  by  it.  The  present  law  is  like  lighting  a  fire  and  charging  it  not 
to  burn  anything. 

"  No  confirmed  drunkards  •"  cases  admitted  into  hospital  directly  from  intemperance,  numerous  ;  indirectly, 
innumerable. 

Average  of  habitual  drunkards  in  some  European  regiments  not  less  than  15  per  cent. 

At  Fort  William  seven  trials  for  habitual  drunkenness  in  8th  Regiment  in  three  months ;  in  the  5th 
Fusiliers  admissions  into  hospital  indirectly  from  intemperance,  17  in  100  ;  directly,  2  in  100.  Spirits,  it  is 
said  by  more  than  one  report,  are  the  curse  of  the  European  soldier  in  India ;  also,  that  the  evil  effect  of 
spirit  drinking  was  manifest  during  the  last  field  service.  In  seven  regiments  in  Madras  in  1849  the  per- 
centage among  different  classes  was  (roughly)  as  follows  : — 


Punished. 

Admitted. 

Died. 

Teetotallers  - 

-  23i 

131 

1  •  1 

Temperate 

-   584  ■ 

14H 

2-3 

Intemperate  - 

-      -  171 

215 

4-5 

Again,  it  is  said  (Hazareebaugh),  "soldiers  as  a  body  temperate,"  and 

One-third  of  disease,  and 
One-half  of  crime, 

produced  directly  or  indirectly  by  drink. 

The  long-cherished  idea  as  to  the  necessity  of  spirits  for  the  British  soldier  is,  it  is  stated,  thoroughly 
exploded.  A  man  who  drinks  tea  or  coffee  will  do  more  work  than  a  dram  drinker,  though  considered 
sober.  And  why  ?  Because  we  now  know  that  tea  and  coffee  prevent  waste  of  the  system  under  exertion  ; 
while  spirits  afford  no  more  than  temporary  stimulus  followed  by  exhaustion  or  collapse,  both  of  which  con- 
ditions are  powerful  predisposing  causes  of  disease,  especially  in  an  exhausting  climate.  It  is  an  error  to 
sell  spirits  in  canteens  to  prevent  men  obtaining  worse  spirits  in  bazaars.  It  creates  craving,  to  be  satisfied 
elsewhere.  Again  and  again  it  is  said  that  selling  rum  in  canteens  is  an  unmitigated  curse  to  a  regiment, 
destructive  alike  to  health  and  discipline;  that  it  will  be  a  "happy  day"  when  nothing  but  beer,  light  wines, 
coffee,  tea,  lemonade,  &c.  are  to  be  sold.  Col.  Greathed,  than  whom  we  have  no  better  authority,  says  that 
he  "should  wish  beyond  everything  to  see  the  practice  of  supplying  spirits  in  canteens  abolished." 

In  one  year  (1859),  at  Allahabad,  there  were  36  cases  of  delirium  tremens,  of  which  5  were  fatal. 

At  Umritsir  one-sixth  of  the  admissions  are  directly,  and  one-half  indirectly,  from  drink.  Its  effect  is 
"  injurious  to  the  last  degree." 

Y  y  2 
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At  Chunar,  though  the  men  are  "mostly  temperate,"  yet,  on  a  10  years'  average,  one  man  in  three  (!)  was 
admitted  into  hospital  directly  from  drink,  besides  those  indirectly,  out  of  the  admissions.  The  deaths 
were  just  twice,  the  crimes  just  10  times  as  many  among  the  intemperate  as  among  the  temperate. 

It  is  a  comfort  to  hear  that  at  Secunderabad  the  "  average  number  of  confirmed  drunkards  varies."  But 
25  out  of  26  cases  admitted  into  hospital  indirectly  from  drink  (Secunderabad's  statement)  is  really 
too  bad.  Though  when  it  is  added,  that  in  this  large  station,  occupied  by  nearly  3,000  men,  there  is  so 
little  for  them  to  do  that  they  "  go  out  in  search  of  liquor,"  it  is  the  less  surprising.  And  the  immense 
amount  of  epidemic  dysentery  that  sweeps  over  the  place  occasionally,  under  such  a  system,  is  still  less 
surprising. 

At  Bangalore,  one  of  the  largest  of  our  Madras  stations,  where  numerous  acute  attacks  of  disease  are 
brought  on  by  the  quantity  of  spirits  drunk,  notwithstanding  its  fine,  healthy,  temperate  climate,  3,000 
feet  above  the  sea,  it  is  stated  that,  probably,  "  not  three  men  out  of  five  go  to  bed  perfectly  sober,"  and 
when  pay  is  issued  not  two  in  five.  That,  of  one-year  soldiers,  1  per  cent,  is  a  drunkard ;  after  two  years, 
two  per  cent.;  and  so  the  proportion  increases  with  length  of  residence,  owing  to  their  ''"idle,  listless, 
objectless  lives."  In  India,  temperance  is  the  exception  and  intemperance  the  rule.  "  But  Government 
"  is  to  blame."  It  "  bids  them  drink  freely,"  and  when  the  habit  is  confirmed  "  denounces  them  as  a 
"  disgrace  to  their  country."  "  The  habitual  daily  two  drams  ruin  the  health  and  habits  of  the  soldier, 
"  who  thinks  that  as  long  as  he  takes  only  what  Government  allow  him,  he  cannot  go  wrong."  The 
taste  for  spirits,  it  is  said,  is  "  not  easily  acquired  by  young  soldiers."  "  The  habit  of  spirits  is  maintained 
"  by  their  authorized  use." 

The  temperate  men,  it  is  stated,  all  drink  occasionally ;  impossible  to  say  how  much  spirit  is  sold  in  the 
bazaars.  At  present  the  collectors  encourage  the  sale  as  much  as  they  can  for  the  sake  of  the  revenue. 
Under  no  circumstances,  except  extraordinary  fatigue,  almost  all  agree,  should  any  drink  but  beer,  tea,  or 
coffee  be  allowed,  and  the  loss  of  revenue  should  be  otherwise  compensated  for.  Acquiring  a  taste  for 
spirits  should  be  discoixraged  in  men  by  every  means.  It  should  be  absolutely  interdicted  on  the  passage 
out,  and  malt  liquor  given  instead,  with  good  food,  good  water,  and  good  accommodation.  For  want  of 
these,  about  10  per  cent,  of  the  recruits  arriving  from  England  at  Kurrachee  have  in  certain  years  suffered 
from  scurvy. 

"All  spirit  drinking  is  injurious  to  health."  "Nine  tenths  of  all  the  crime  is  caused  by  it."  "It  is 
"  directly  or  indirectly  the  root  of  all  evil  in  the  army."    Such  is  the  testimony  borne  in  these  reports. 

In  Burmah,  when  malt  liquor  could  be  had,  health  always  improved.  A  marked  change  for  the  worse 
took  place  when  spirit  was  issued  instead. 

Where  beer  was  introduced,  the  "  tremulous,  yellow-skinned,  emaciated  "  spirit  drinker  was  rarely  met 
with. 

Madras  presidency  says  that  "  health,  efficiency,  and  discipline  would  be  materially  improved  by  tea  and 
"  coffee  in  preference  to  spirits  and  malt  liquor,"  "  as  has  been  proved  when  neither  spirits  nor  malt  liquor 
"  coiild  be  had." 

Barrackpore  says  that,  if  spirits  were  abolished,  and  dietary  improved,  the  mortality  among  our  men  would 
be  "  extraordinarily  diminished." 

Fatal  cases  (in  sickness)  mostly  occur  among  intemperate  men. 

There  is  hardly  a  difference  of  opinion  as  to  the  necessity  of  abolishing  the  use  of  spirits  in  the  Indian 
army.  Men  would  be  blind,  indeed,  to  the  most  glaring  facts  who  would  justify  its  continuance.  The  only 
plea  on  the  other  side  in  the  reports  is  a  very  old  one,  which  has  been  used  to  justify  other  vices  besides  dram 
drinking,  viz.,  that,  "if  we  do  not  give  spirits  in  the  canteen,  which  we  all  believe  to  be  bad  for  health  and 
"  discipline,  the  men  will  get  worse  spirits  in  the  bazaar."  Thus  the  men  are  killed  by  liver  disease  on 
canteen  spirits  to  save  them  from  being  killed  by  liver  disease  on  bazaar  spirits,  Government  in  either  case 
benefiting  pecuniarily,  as  is  supposed,  by  the  transaction.  May  there  not  be  some  middle  course  whereby 
the  men  may  be  killed  by  neither  bazaar  nor  canteen  spirits  ? 

IV.  Diet.    Excess  of  Food. 

4.  It  appears  extraordinary  to  give  the  soldier  the  same  amount  and  quality  of  diet  in  all  seasons,  in 
tropical  as  in  temperate  climates.  And  yet  every  day  the  soldier  has  1  lb.  animal  food,  1  lb.  bread,  1  lb. 
vegetables,  4  oz.  rice,  tea  or  coffee,  and  sugar,  besides  his  spirits  and  beer,  and  any  amount  of  extra  animal 
food  he  may  buy  for  breakfast  and  tea.  Of  all  countries  India  is  the  one  where  men  cannot  be  dieted  the 
whole  year  round  by  the  same  rule  without  mischief.  But  only  a  few  enlightened  men  appear  to  have  any 
idea  of  what  effect  this  extraordinary  system  of  dietetics  has  on  the  soldier's  health. 

Surely  we  have  sufficient  knowledge  of  dietetics  to  be  able  now-a-days  to  vary  our  diet  to  suit  climates  and 
seasons,  and  to  know  that  we  cannot  eat  every  thing  every  where.  Sir  John  Lawrence  says,  in  his  evidence, 
that  Government  "  might  try  to  induce  the  men,  by  varying  the  ration  with  reference  to  hot  or  cold  weather, 
"  to  take  more  to  vegetable  diet." 

The  means  of  cooking  are  of  the  rudest  order — a  small  square  outhouse,  sometimes  without  a  chimney, 
often  far  from  clean,  is  the  regimental  kitchen.  As  for  boilers  and  ovens,  considered  indispensable  at  home, 
there  are  none.  A  few  holes  to  put  the  fire  in,  and  moveable  utensils  to  hold  over  them,  are  all  that  India 
thinks  it  wants.  There  is  of  course  no  water  laid  on,  and  no  drainage.  Here  as  elsewhere  is  the  inevitable 
cesspit,  and  sometimes  there  are  two. 

Fig.  7  is  a  plan  of  a  double  kitchen  at  Hazareebaugh.  Fig.  8  is  a  by  no  means  bad  example  at  Belgaum. 
Both  show  the  total  want  of  civilized  appliances.  And  although  the  cooking  is  not  often  complained  of  by 
the  stations,  there  is  very  good  authority  for  stating  that  the  food  is  imperfectly  cooked,  or  served  up 
in  a  way  which  destroys  the  digestive  organs,  and  leads  to  the  use  of  stimulants  to  promote  digestion. 
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Fig.  7. 

Cook-house.  Hazareebaugh. 
Plan. 


Fig.  8. 

Artillery  Cook-house.  Belgaum. 


Plan. 


Elevation. 


[ 
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V.  Want  of  Occupation  and  Exercise. 

5.  To  understand  the  influence  of  this  system  of  dieting  and  drinking,  at  must  be  remembered  that,  except 
morning  and  evening  parades,  and  the  man's  turn  on  duty,  he  has  nothing  in  the  world  to  do.  He  can 
neither  amuse  himself,  take  exercise,  nor  turn  his  time  to  profit  for  himself,  for  there  are  no  means  of 
doing  any  of  these  things.  All  the  spare  time  people  usually  give  to  active  occupations  lie  spends 
lounging  in  his  hot  barrack  room,  most  of  it  on  his  bed. 

The  following  graphic  woodcut  of  the  manner  in  which  a  soldier  spends  his  day  is  from  a  drawing  kindly 
sent  me  by  an  Indian  officer  of  rank.    (See  page  12.) 

India  actually  reverses  the  ordinary  human  day,  for  the  men  spend  18  hours  of  the  24  in  or  on  then'  beds, 
and  six  hours  only  up  or  out.  Indeed,  Kamptee  says  that  "'  for  many  months  of  the  year  the  men  are  con- 
"  fined  to  barracks  for  20  out  of  24  hours."  And  your  imagination  must  fancy  100  to  600  men  or  more  packed 
into  the  same  room  for  eating  and  sleeping  away  these  20  hours. 

This  is  an  account  of  a  soldier's  day  : — 
bed  till  daybreak ; 
drill  for  an  hour ; 

breakfast,  served  to  him  by  native  servants ; 
bed; 

dinner,  served  to  him  by  native  servants ; 
bed ; 

tea,  served  to  him  by  native  servants ; 
drink ; 

bed  ; — and  da  capo. 

So  that  the  Briton  exactly  spends  his  spare  time  between  eating,  drinking,  lounging,  or  sleeping ;  and  he 
eats  meat  always  twice  and  sometimes  three  times  a  day. 

All  his  meals  are  condensed  into  the  hot  hours  of  the  day.  And  just  when  he  wants  one  most,  viz., 
before  he  goes  out  to  his  early  morning  work,  he  does  not  get  it.  Why  not  give  him  hot  coffee  before 
morning  parade,  and  beer,  if  he  must  have  it,  at  dinner  and  at  night  ?  Not  one  report  except  Tonghoo  but 
prays  for  the  abolition  of  all  this  dram  drinking;  and  it  is  said  that  the  abstinent  man  is  more  enduring  of 
fatigue  and  less  obnoxious  to  disease  than  even  the  temperate  man.  Spirits,  it  is  said,  should  never  be 
offered  for  sale,  as  men  are  induced  to  take  spirits  who  never  would  if  they  were  not  so  "  handy."  Trichi- 
nopoly  says  that  the  sale  of  spirits  should  be  abolished  in  canteens,  bazaars,  and  within  a  circle  of  10  miles 
round  barracks. 

If  the  men  had  employment,  recreation,  good  tea,  coffee,  milk,  more  variety  of  food  and  of  cooking,  spirit 
drinking  might  be  abolished.  A  good  hot  cup  of  coffee  is  the  best  stimulant  for  a  soldier.  As  it  is,  the  old 
soldiers  often  take  a  dram  before  morning  parade,  and  nobody  can  prevent  them. 

The  following  piece  of  information  is  curious  (the  scene  lies  in  the  Madras  presidency,)  viz.,  that  "  the 
"  canteen  funds"  (the  profits  derived  out  of  the  soldiers'  drunkenness)  "are  insufficient  to  provide 
"  amusements  to  keep  the  men  from  drinking."  Also  that  where  there  is  no  library  there  are  "plenty 
"  of  books  which  can  be  read  till  8  p.m.,  when  all  lights  are  put  out."  Berhampore  has  a  library  and 
reading-room,  but  "  neither  lighted  at  night." 

That  want  of  occupation,  leading  to  drink,  lays  the  seeds  of  disease  among  the  troops,  is  acknowledged 
"  Alcohol  and  unrefreshing  day  sleep,"  says  Bangalore,  "  contribute  to  engender  disease  and  accelerate  mental 
"  and  physical  decay."  Ahmednuggur  says  that,  for  one  man  occupied  in  a  barrack  there  are  six  idle. 
Also,  that  when  men  are  actively  engaged  in  the  field  in  hot  weather,  there  is  little  sickness  or  eoidemic 
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disease  among  them.  So  unaccustomed  is  the  soldier  to  ordinary  exertion  that,  as  might  be  expected,  the 
short  parades  are  talked  of  as  injurious,  as  if  they  were  long  harassing  marches ;  while,  curiously  enough, 
it  is  admitted  that  the  soldier  is  never  better  than  when  he  is  exposed  to  the  harass  and  fatigue  of  field 
service. 

Kolapore  and  Belgaum  say  that,  the  more  varied  and  agreeable  a  soldier's  occupations,  the  better  his 
health;  that  the  troops  require  means  of  occupation  and  amusement  to  keep  them  out  of  the  bazaars. 

All  the  sensible  reporters  say  that  too  much  stress  cannot  be  laid  on  the  importance  of  using  the  utmost 
exertion  to  provide  legitimate  amusement  and  occupation  for  the  men — workshops,  shelter  for  athletic  games, 
&c.  We  must  always  remember  that,  in  hot  weather,  the  men,  save  those  who  can  read,  "  have  positively 
"  nothing  to  do."  Employment  on  public  works  "would  be  a  great  boon;"  "  the  work  would  be  as  cheaply 
"  done  as  now;  it  would  occupy  the  soldier,  and  he  would  feel  he  was  doing  good."  Savings  banks  would 
answer,  "  if  workshops  for  trades  were  established."  The  usual  account  from  a  station  is,  no  library,  nor 
reading  nor  day  room,  no  club,  no  garden,  no  workshops,  no  theatre,  no  gymnasia,  no  means  of  instruction 
or  recreation  whatever,  no  skittle  grounds,  or  if  there  are  any,  not  covered,  no  sufficient  shade  for  exercise. 
And  the  men  are  generally  confined  to  barracks  from  8  a.m.  to  5  p.m.  in  hot  weather. 

Cawnpore  actually  orders  the  men  to  be  confined  to  barracks  for  10J  hours  a  day  in  hot  weather;  but  the 
order  "  is  often  disobeyed."  At  Chunar  there  is  no  restriction  as  to  exposure  to  the  sun.  The  "men 
"  go  about  at  all  times,  and,  except  when  under  the  influence  of  liquor,  do  not  appear  to  suffer  from 
"  exposure."  Yet  Chunar's  mean  temperature  is  65°  in  December  and  92°  in  June,  its  sun  temperature  as 
high  as  120°  in  June.    And  yet  the  men  do  not  "  suffer  from  exposure." 

Agra,  Ferozepore,  and  Umballa  say  that  a  large  covered  building  for  gymnastics,  workshops,  games,  with 
a  library,  reading  and  coffee  room,  a  theatre  and  plunge  baths,  "  would  draw  many  men  from  their  cots,  where 
"  they  idle  and  sleep  all  day."  And  Peshawur  recommends  that  this  building  should  be  separate  from 
barracks. 

Dinapore  recommends  a  farm  yard  to  employ  the  men  :  an  excellent  idea. 

Mean  Meer  (Lahore)  suggests  photography,  modelling,  and  drawing  as  occupations  for  the  men. 

Sealkote  (1,200  men),  and  Ghazeepore  (850  men)  may  be  offered  as  examples  of  the  two  opposite  types 
of  rational  occupation  and  idleness. 

Sealkote,  indeed,  is  the  only  station,  except  Rangoon,  which  has  anything  like  completeness.  It  has  ball 
courts  and  skittle  grounds.  It  has  schools  and  regimental  libraries.  It  has  a  well-lighted  reading  room, 
with  chess,  backgammon,  dominoes,  and  16  newspapers,  &c.  It  has  a  soldiers'  garden,  with  seeds  and 
tools  provided  by  Government,  who  grant  prizes  for  the  best  cultivation  (soldiers'  gardens,  when  they  exist 
at  all,  are  elsewhere  worked  by  natives).  It  has  armourers',  saddlers',  tailors',  shoemakers',  and  one  watch- 
maker's shops.  It  has  theatres ;  it  has  cricket  and  regimental  clubs  ;  it  has  foot  ball,  and  it  is  particularly 
fond  of  quoits.  The  savings  bank  of  one  of  its  regiments  has  8,000Z.  It  has  sufficient  shade  for  exercise. 
Yet  Sealkote  does  not  think  it  has  done  enough.  And  while  other  stations,  whose  men  "  lie  in  their  cots  all 
"  day,"  seem  unaware  that  anything  else  is  desirable,  Sealkote  wishes  that  "  workshops  for  every  trade  "  were 
instituted,  as  they  might  be,  and  "  strongly  recommends  "  a  gymnasium. 

It  is  noteworthy  that  the  health  of  the  troops  at  Sealkote  seems  to  require  but  little  amendment,  and  that 
no  complaint  is  made  of  its  climate. 

Rangoon  has  a  ball  court  and  skittle  grounds  ;  schools,  three  libraries  and  dayrooms ;  soldiers'  gardens  ; 
shops  for  trades ;  two  theatres.  But  Rangoon  says  it  requires  lofty  open  sheds  for  gymnasia,  and  that 
Government  should  afford  every  aid  in  establishing  good  coffee  rooms,  mdej>endent  of  canteens,  all  amuse- 
ments to  be  as  near  as  possible,  all  canteens  to  be  as  far  as  possible,  from  the  coffee  rooms. 

Now  take  Ghazeepore.  Its  whole  means  of  occupation,  instruction,  and  recreation,  are  one  ball  court  and 
two  skittle  grounds.  Its  whole-  shade  consists  of  the  verandahs,  under  water  during  the  rains.  "  Almost 
"  everything  has  yet  to  be  done." 

The  large  station  of  Allahabad  (with  accommodation  for  upwards  of  4,000  men)  is  almost  as  ill  off. 
Tonghoo,  the  only  station  which  considers  the  quantity  of  spirits  drawn  as  "  conducive  to  health,"  and  the 
amount  of  "  sickness,  mortality,  and  crime  occasioned  by  intemperance  "  as  "  trifling,"  has,  as  might  be 
expected  from  this  statement,  absolutely  no  means  of  occupation  and  amusement  for  its  men,  and  few  of 
instruction.  It  appears  to  consider  drinking  and  idleness  the  normal  state  of  things.  At  Bangalore  (1,700 
men)  "  day  rooms,  soldiers'  clubs,  workshops,  theatre,  gymnasia  and  gardens,  are  things  unheard  of."  The 
"regimental  library  has  no  attraction  for  men  who  read  with  difficulty."  This  is  the  place  where,  as  soon 
as  "  the  noonday  gun  announces  that  the  canteen  is  open,  a  rush  is  made  for  the  raw  spirit  dram  ;"• — 
where  "  the  canteen  and  the  cot  divide  the  hours  unoccupied  by  the  daily  routine  of  petty  duties."  What 
else  can  be  expected  ?    There  is,  of  course,  plenty  of  liver  complaint  here. 

But  amusements  are  not  all  that  is  required.  In  conformity  with  all  reason  and  experience,  Sir  Charles 
Trevelyan  observes,  that,  however  necessary  and  useful  chess  and  backgammon,  ball  courts,  and  skittle 
grounds,  and  even  books  and  newspapers  may  be,  they  only  furnish  some  present  diversion,  and  do  not 
supply  any  strong  pervading  motive,  such  as  induces  men  to  submit  to  sacrifices,  and  to  make  persistent 
exertions  in  other  lines  of  life.  This  motive  is  to  be  found  only  in  the  hope  of  rising  to  a  higher  and  better 
position.  He  advocates  a  system  by  which  every  soldier  who  conducts  himself  well  and  cultivates  himself  so 
as  to  acquire  a  knowledge  of  the  native  languages  and  other  necessary  attainments,  should  be  able  to  look 
forward  to  promotion  as  a  matter  of  course,  either  in  the  army  or  in  the  commissariat,  ordnance,  or  other 
military  departments,  or  in  the  department  of  public  works  or  police.  The  British  soldier  in  India  would 
then  feel  himself  engaged  in  the  serioiis  business  of  life,  at  least  as  much  as  any  of  his  countrymen 
of  the  same  class  at  home.  The  army  would  take  its  tone  from  the  active  influential  jtortion  of  the  men. 
The  amusements  of  various  kinds  provided  for  the  soldiers  would  be  more  appreciated  and  would  have  a 
more  wholesome  effect,  because  they  would  take  their  proper  place  in  subordination  to  higher  interests. 

This  is  no  theory.  It  was  actually  carried,  out  by  Sir  C.  Trevelyan  at  Madras.  Men  were  first  selected 
by  competitive  examination  within  the  regiment.  There  was  a  second  examination  at  Madras,  and  the 
result  was  the  obtaining  "  of  20  men  who  were  the  pick  of  the  whole  army  for  the  administrative  service  of 
"  the  Government  in  the  civil  and  military  departments." 
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One  element  essential  to  placing  soldiers  in  positions  of  civil  usefulness  is,  of  course,  their  learning  the 
language  of  the  country,  necessarily  part  of  that  voluntary  education  which  they  must  have  for  competitive 
examination.  Teaching  the  native  languages  in  regimental  schools  would  at  once  provide  the  men  with 
interesting  occupation  and  the  prospect  of  future  advantage.  The  War  Office  has  already  sent  to  all 
European  regiments  in  the  Madras  Presidency  a  cheap  edition  of  the  New  Testament  and  Psalms  with  a 
,  Clavis  in  Hindostanee,  in  furtherance  of  this  object. 

Sir  C.  Trevelyan  would  also  encourage  trades  and  handicrafts  to  the  full  extent  consistent  with  the  means 
of  profitably  disposing  of  the  produce.  And  this  is  the  more  necessary  because  all  are  not  equal  to 
the  intellectual  acquirements  to  which  the  previous  remarks  refer. 

All  officers  who  give  an  opinion  on  the  subject  concur  in  recommending  workshops. 

Dumdum,  in  the  total  absence  of  all  means  for  occupying  the  men,  opens  a  small  museum,  with  lectures, 
to  which  the  men  crowd,  showing  "  that  soldiers  are  ready  to  avail  themselves  of  any  means  of  rational 
"  amusement  in  the  evening  in  preference  to  spending  all  their  time  in  the  canteen." 

Muttra  again  has  no  means  of  instruction,  occupation,  or  amusement  whatever,  except  a  soldiers'  garden, 
for  which  there  are  no  tools,  although  indented  for  a  year  ago.  Carpentery,  saddlery,  and  coopers'  work  ate 
in  great  demand,  and  would  benefit  the  men,  as  regards  health,  morals,  and  finance. 

Lucknow  is  building  everything  that  is  required,  except  workshops. 

Rawul  Pindi  has  nothing  but  schools. 

Barrackpore  petitions  for  fives  courts,  a  theatre,  gymnasia,  swimming  baths,  public  reading  of  good 
biographies,  travels,  and  novels;  for  trades,  such  as  clothing,  accoutrements,  barrack  furniture,  watch 
making,  printing,  paper  making,  baking.    It  says  that  savings  banks  should  be  connected  with  workshops. 

Darjeeling  has  a  hospital  reading  room,  and  reader  :  a  very  good  plan.  But  for  its  men  out  of  hospital, 
at  a  hill  station,  where  the  rains  fall  incessantly  for  five  months,  there  are  no  means  under  cover  provided 
and  the  men  are  pent  up  in  barrack-rooms,  to  the  great  injury  of  their  health.  Darjeeling  says,  "there 
"  should  be  restaurants  where  men  could  get  coffee,  tea,  newspapers,  magazines,  and  mix  with  men  of  other 
"  regiments,  instead  of  the  discomfort  of  the  everlasting  barrack-room." 

Hazareebaugh  has  a  Government  library,  wof  lighted  at  night,  a  temperance  reading  room,  well  lighted, 
with  upwards  of  200  members  (out  of  1,080  men,  for  which  number  the  station  has  accommodation),  and, 
although  it  has  armourers',  shoemakers',  and  tailors'  shops,  it  strongly  recommends  further  means  of 
occupation  and  amusement  "  as,  the  long  days  of  the  Indian  hot  weather  hang  heavily  on  the  soldiers' 
"  hands." 

This  part  of  the.  subject  is  by  no  means  exhausted,  but  these  examples  and  illustrations  are  quite  sufficient 
to  show  the  small  amount,  indeed,  of  physiological  knowledge  which  has  been  practically  applied  to  the 
British  army  in  India. 

Suppose  any  one  wanted  to  try  the  effect  of  full  diet,  tippling,  and  want  of  exercise,  in  a  hot  climate, 
on  the  health  of  men  in  the  prime  of  life,  the  Indian  army  method  would  be  the  process  to  adopt,  in  the 
certain  expectation  that  every  man  exposed  to  it  will  be  damaged  in  health. 

While  all  this  scientific  "  turkey  stuffing  "  is  practised,  the  men  are  carefully  kept  in  barracks  and  not 
allowed  to  exercise  themselves.  And  every  body  seems  to  believe  that  the  way  of  making  diseased  livers  in 
geese  for  Strasburg  pies  is  the  best  way  of  keeping  men's  livers  sound  and  of  making  efficient  healthy 
soldiers  for  India.  Wherever  the  regime  is  otherwise,  as  in  the  case  of  cavalry  and  artillery,  who  have 
some  exercise,  or  where  an  enlightened  officer  allows  his  men  to  go  shooting,  there  is,  of  course,  improved 
health.    But  nobody  learns  the  lesson. 

People  seem  to  consider  that  health  is  a  natural  production  of  India,  instead  of  being  the  result  of 
rational  management.  At  the  same  time  everybody  says  that  India  is  "  so  unhealthy."  Under  this  system 
of  diet,  regimen,  drink,  and  idleness,  it  is  indeed  to  be  expected  that  cases  sent  to  the  hospita  will  be 
much  more  numerous,  much  more  severe,  and  much  less  amenable  to  treatment  and  management  than 
under  a  sensible  system. 

VI.  Hospitals. 

6.  The  Indian  hospitals,  though  planned  on  simple  principles,  admitting  of  admirable  details,  are,  as 
a  rule,  exceedingly  bad  as  regards  points  considered  essential  to  health  and  administration,  even  in  this 
country.  What  would  be,  e.g.,  thought  in  this  countiy  of  a  hospital  without  a  watercloset,  or  bath,  or 
means  of  personal  cleanliness  ?  Such  a  hospital  would  be  considered  as  a  mere  makeshift,  till  accommo- 
dation fitter  for  recovery  could  be  provided. 

The  "  means  of  ablution  "  in  Indian  hospitals,  are  often  "  a  tin  pot,  with  which  the  sick  pour  the  water 
"  over  themselves."  Or,  as  at  Bombay,  they  "  take  water  to  bathe  themselves  from  a  trough."  Elsewhere, 
they  have  "one  tub,  one  basin,  to  100  men."  The  means  of  washing,  as  at  Ramandroog,  a  convalescent 
station,  are  "two  shallow  earthenware  pie  dishes,"  "on  a  form  in  a  room"  ("very  chilly,  in  damp" 
weather)  "  adjoining  where  the  night  stools  are." 

At  Rangoon  the  "  bathing  accommodation  "  is  "  hitherto  nothing  but  a  tub  of  water,  without  basin,  soap, 
"  or  towel." 

There  may  be  a  bath  room.  But  "  all  apparatus  is  entirely  wanting."  The  sick  "  can  always,  if  they 
"  please,  get  a  skinfull  of  water  thrown  over  them  by  the  water  carriers,"  as  at  Hazareebaugh. 

One  may  safely  say  that  when  the  sick  are  able  to  bathe  in  India,  it  is  a  sufficient  test  of  their  being  able 
to  leave  hospital,  as  has  indeed  been  discovered  to  be  the  case  at  some  home  stations. 

At  Nynee  Tal  the  sick  bathe  in  the  lake.  Darjeeling  says,  "  in  fact  the  inducements  to  remain  dirty 
"  are,  especially  in  the  case  of  sickly  men,  greater  than  those  to  be  clean." 

There  does  not  appear  to  be  a  single  well  placed  orderlies'  or  nurses'  room  in  any  of  the  hospitals,  from 
which  the  sick  can  be  seen  at  all  times,  and  where  the  nurses  themselves  can  be  inspected.  The  surgeon's 
and  "  nurses' "  quarters  are  sometimes  three-quarters  of  a  mile  or  a  mile  off,  so  that  they  (the  medica  and 
nursing  attendants)  are  represented  as  spending  their  whole  day  in  going  backwards  and  forwards  on 
the  road. 

The  hospital  is  generally  surrounded  by  a  "  high  prison-like  wall."  At  Ghazeepore  it  is  said  "  of  course 
"  all  the  buildings  generally  are  most  unsuitable  for  hospital  purposes."    Proper  ventilation  is  represented, 
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as  at  Baroda,  as  "next  to  impossible."  At  Kolapore  the  rain  beats  in  through  the  cowls,  and  "  makes  the 
wards  so  damp  that  charcoal  has  to  be  used  to  dry  them."  The  water  for  drinking  may  be  brought,  as  at 
Bangalore,  from  a  tank  which  receives  the  whole  sewage  of  the  cantonment,  and  which  "just  now  is  not 
"  very  clean,"  from  which  "hundreds  of  bullock  loads  of  impure  matter  are  removed  year  after  year  when  the 
"  tank  is  low  and  the  smell  from  it  most  offensive."  Or  the  water  may  be  brought  (cholera  also  being 
brought  with  it)  from  wells  into  which  the  said  tank  drains.  The  drainage  may  be  by  an  open  ditch  into 
the  tank,  whence  the  hospital  derives  its  water.  Or  the  water  supply  may,  perhaps,  have  to  be  carried  from 
half  a  mile  off,  or  even  from  two  miles  off,  as  at  Madras.  But  "  no  improvement  is  required  in  this 
"  respect."  (!)  The  privies  are  everywhere  either  "highly  offensive"  or  "not  more  offensive  than  the 
"  best  of  such  places  usually  are  in  this  country."  Or  the  privies  are  "  without  seats,"  and  are  "  kept  pure 
"  by  burning  salt  in  them."    "Arrangements  admit  of  improvement." 

Scarcely  ever  is  there  any  provision  of  separate  wards  for  convalescents ;  although,  in  a  country  whose 
scourge  is  dysentery,  to  leave  men  convalescent  from  dysentery  in  the  same  place  and  under  the  same 
circumstances  as  those  suffering  from  dysentery  is  just  to  ensure  as  far  as  possible  their  not  convalescing. 
The  same  may  be  said  of  fever  and  of  bowel  diseases  generally.  Convalescents  pass  their  whole  24  hours  in 
bed,  except  during  their  time  of  exercise  (where  they  have  means  of  exercise)  on  elephants,  in  sick  carts,  or 
doolies.  They  have  not  even  a  room  to  take  their  meals  in,  but  eat  their  food  upon  their  knees,  sitting 
on  their  beds,  "possibly  with  dying  men  around;"  or  they  are  sent  to  barracks  and  put  on  barrack 
rations,  and  "  marched  out  under  a  non-commissioned  officer  morning  and  evening  for  exercise." 

Where  there  is  no  guard  house  the  "men  on  guard  occupy  a  corner  of  the  hospital  verandah,  where 
"  they  eat,  drink,  and  smoke  at  their  discretion."  No  hospitals  have  dining  rooms,  although  all  ought 
to  have  them  because  of  the  pest  of  flies  in  India.  Not  one  has  a  day  room  for  men  who  can  leave 
their  beds. 

The  "  sanitary  state  "  is  generally  represented  as  "  good,"  although  at  the  same  time  we  are  told  as  in 
certain  cases  that  the  hospital  is  "unfit  for  accommodation  of  European  patients;"  or  that  "epidemic  disease 
has  appeared  in  it;"  that  "sores  become  erysipelatous ;"  that,  as  at  Bangalore,  "one  of  the  flags"  in  the 
floor  being  removed,  "the  smell  from  the  opening  was  so  offensive  that "  the  surgeon  was  "  obliged  to 
"  run;"  that  "  gangrene  and  phagedena  have  appeared,  when  the  hospital  was  crowded;"  that  the  "  privy 
"  is  a  nuisance  to  one  ward ;"  that  the  "  cesspools  are  always  more  or  less  offensive ;"  or  that  the  "  out- 
"  houses  are  in  a  very  dirty  and  unwashed  condition."  At  Muttra  the  contents  of  the  latrines  are  "  carted 
"  away  every  morning  for  combustion  in  one  of  the  many  brick  kilns  which  surround  the  station  and  help 
"  to  poison  the  air."  -  At  Madras  the  "sanitary  state"  is  called  "good,"  and  the  commander-in-chief 
himself  adds,  "if  the  vile  stinking  river  Cooum  were  not  under  the  very  noses  of  the  patients."  Both 
cholera  and  gangrene  have  appeared  at  times  in  the  hospital.  The  latrines  are  placed  to  windward 
"unfortunately;"  "tubs  only  are  used."  The  privy  is  washed  daily,  and  charcoal  "  burned  in  it."  It  is 
called  "not  offensive,"  the  commander-in-chief  again  adding,  "a  year  ago  it  was  odiously  offensive." 

No  wonder  that  it  is  stated,  as  at  Bangalore,  that  "  sick  men  are  reluctant  to  come  into  hospital  from 
"  barracks,"  and  that  the  medical  officer  does  not  want  "convalescent  wards,"  because  he  finds  it  better 
to  send  his  convalescents  to  barracks,  where  they  recover  faster. 

From  some  hospitals  the  "impurities"  are  removed  by  hand  carriage  to  30  yards  from  the  hospital. 
In  another,  the  privy  is  said  to  be  a  "'  disgrace  to  the  19th  century."  One  wonders  to  what  century  it  would 
be  a  credit. 

At  most  hospitals  the  bedsteads  are  of  wood  instead  of  iron,  and  the  men  break  them  to  pieces  in  their 
"efforts  to  expel  the  vermin."  As  at  Ramandroog,  where  men  are  sent  for  their  health,  "the  building 
"  swarms  with  bugs."  And  so  of  every  barrack  and  hospital  where  these  wooden  bedsteads  are  used.  One 
surgeon  complains  of  the  serious  injury  to  his  sick  occasioned  by  want  of  sleep  from  vermin.  The  bedding 
is  of  hemp  or  straw,  instead  of  hair,  which  latter  it  ought  always  to  be  in  hospitals,  and  which  is  now 
the  regulation  in  all  Queen's  hospitals.  It  appears  from  several  reports  that  sheets  are  not  provided  except 
for  dysentery  and  fever :  and  certainly  in  no  hospital  deserving  the  name  should  the  inspector-general  feel 
himself  called  on  to  recommend  that  "a  good  mattress,  a  blanket,  sheets,  and  pillow  cases  should  be 
"  provided  for  every  bed,"  as  does  the  excellent  inspector-general  of  the  Madras  Presidency. 

Figs.  9,  11,  are  illustrations  of  the  smaller  class  of  regimental  (British)  hospitals.  Fig.  9  shows  the 
simpler  form  of  construction,  a  single  large  ward,  partially  enclosed  by  other  rooms  for  sick,  all  com- 
municating and  having  a  common  ventilation,  the  arrangement  good  and  simple  up  to  a  certain  point, 
and  then  marred  in  the  details.  There  are  privies  in  place  of  water-closets,  with  covered  passages,  to 
conduct  foul  air  to  the  sick  in  certain  states  of  the  wind.  Bangalore  gives  a  reason  for  "  the  covered  way  to 
"  the  latrines,"  which  we  never  should  have  thought  of.    It  is  a  "  covered  place  for  exercise." 
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Elevation. 


Section  on  A.B. 


It  will  be  seen  that  the  hospital  is  entirely  destitute  of  proper  ward  offices. 

Fig.  10  shows  the  privy  arrangements  in  plan  and  section.  There  is  no  drainage ;  the  contents  are  carried 
away  by  hand. 

Fig.  10. 

[.European  Infantry  Hospital  Pkivt.  Belgaum. 

Plan. 


Section. 
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Fig.  11  shows  a  somewhat  better  construction  of  hospital,  but  there  is  the  same  defect  in  detail. 

Fig.U. 

Artillery  Hospital.  Belgaum. 
Plan. 


Elevation. 
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Either  plan  might  answer  for  temporary  camp  purposes,  in  default  of  better,  but  that  is  all. 

Indian  hospitals  generally,  so  far  as  all  conveniences  and  comforts  are  concerned,  appear  to  be  simply 
camp  hospitals ;  good,  because  the  best  possible  for  field  service,  but  by  no  means  good  or  the  best  possible 
for  permanent  stations. 

There  is  no  instance,  except  at  Wellington,  where  the  hospital,  if  on  one  floor,  as  is  usual,  is  raised  from 
the  ground  with  any  current  of  air  beneath.  These  hospitals  are  stated,  as  at  Bangalore,  to  be  "  always 
"  damp  in  wet  weather."  And  often  the  floor  is  merely  the  ground  bricked  over.  Rangoon  and  Tonghoo 
live  like  the  beavers,  and  raise  their  barracks  and  hospitals  on  piles,  with  free  passage  for  air  underneath. 
The  consequence  is,  that  in  those  jungly  swamps,  they  are  more  healthy  than  at  most  other  Indian  stations 
where  the  men  sleep  close  to  the  ground. 

As  at  Allahabad,  Barrackpore,  Dinapore,  Meerut,  Kurrachee,  and  Secunderabad,  vast  wards  of  from  100 
to  150  beds,  and  even  up  to  more  than  200  beds,  exactly  the  same  as  the  barrack  rooms,  are  in  use. 

The  wards  can  never  be  said  to  be  light  or  airy  j  "  as  a  general  rule,  hospitals  are  badly  lighted  and 
"  gloomy;"  doors  are  more  common  than  windows.  And  these  doors,  when  closed,  leave  the  ward,  if  not 
absolutely  dark,  yet  absolutely  dismal  and  close.  Indeed  a  dark  ward  must  always  be  a  close  ward.  Or 
"  light  enters  from  a  couple  of  panes  in  the  doors  near  the  top,  and  when  closed  darkness  is  almost  complete." 
There  is  in  Indian  hospitals  hardly  a  room  light  enough  to  perform  a  surgical  operation.  And  operations, 
it  is  stated,  have  to  be  performed  in  verandahs. 

The  inner  verandahs  are  generally  used  for  sick  wherever  more  room  is  wanted :  the  outer  ones  sometimes 
cut  up  for  lavatories,  destroying  what  ventilation  there  is. 

The  superficial  area  per  bed  is  almost  invariably  too  small,  and  the  wards  almost  as  invariably  too  high  ; 
the  result  to  the  sick  being  that,  with  an  apparently  sufficient  cubic  space,  the  surface  overcrowding  is 
excessive.  One  of  the  worst  examples  of  this  is  the  recently  constructed  hospital  at  Trimulgherry  ( Secun- 
derabad) which  consists  of  three  wards,  two  of  which  contain  no  fewer  than  228  beds  each ;  the  wards  are 
42  ft.  high,  and  afford  1,001  cubic  feet  per  bed,  but  the  surface  area  per  bed  is  only  24  square  feet.  This 
surface  overcrowding  is  greater  than  I  have  ever  seen  it  in  the  smallest  or  the  largest  temporary  war 
hospitals.  Such  facts  strike  one  very  forcibly  in  connexion  with  the  high  mortality  among  sick  entering 
these  and  similar  hospitals. 

All  the  defects  of  barracks  re-appear  and  with  worse  consequences  in  the  hospitals :  viz.,  bad  water- 
supply,  bad  ventilation,  no  drainage,  (Ferozepore  says,  "  drainage  not  necessary,")  offensive  latrines,  so 
offensive  indeed  that  the  patients  have  sometimes  to  leave  a  particular  ward,  no  means  of  bathing,  and 
hardly  any  of  cleanliness. 

There  are  besides,  however,  two  grave  defects  not  felt  in  barracks,  but  peculiar  and  fatal  to  hospitals. 

These  are  the  cooking  and  the  attendance.  It  is  in  several  reports  complained  that  under  the  present 
system  the  cooks  (natives  or  Portuguese),  are  nothing  but  "  miserable  pretenders,"  because  the  pay  is  so 
small;  that  the  kitchens  are  no  better  than,  but  just  the  same  as  the  barrack  kitchens.  They  are  often  small 
open  sheds,  without  chimneys,  the  smoke  finding  its  way  out  as  it  can,-  and  with  but  few  utensils; 
sometimes  the  food  is  prepared  on  the  ground.  "  But  we  are  accustomed  to  this  in  India."  It  is  added, 
that  though  common  food  is  tolerably  well  prepared,  there  is  nothing  whatever  that  can  be  called  sick 
cookery,  nothing  whatever  to  tempt  the  appetite  or  spare  the  digestion  of  the  sick  man,  whom  the.  hospital 
is  for. 

In  hospitals  at  home,  trained  cooks  of  the  army  hospital  corps  are  now  in  charge  of  the  cooking,  under 
the  direction  of  the  purveyor,  who  is  responsible  that  the  diets  are  properly  cooked.  In  India  the  chief 
quality  in  native  cooks  appears  to  be  the  "  pursuit  of  cooking  under  difficulties ;"  their  ingenuity  in  bringing 
about  an  apparently  good  result,  in  a  rude  and  often  bad  way,  is  frequently  admired  by  the  reporters,  as  if 
the  end  of  cooking  were  "  to  make  a  pair  of  old  boots  look  like  a  beefsteak." 

In  England  where  the  grass-fed  meat  is  so  much  better  than  in  India,  it  is  found  necessary  to  put  the 
purveying  of  meat  for  hospitals  under  the  charge  of  the  purveyor,  for  the  sake  of  always  obtaining  the 
best  quality. 

There  does  not  appear  to  be  any  provision  of  this  kind  in  India,  where  all  is  under  the  commissariat. 

As  to  the  attendants,  they  are  just  the  same  as  would  be  supplied  to  idle  healthy  men.  Quantity,  it 
would  seem,  is  supposed  to  supply  quality.  In  serious  cases  a  "waiting  man"  is  supplied  "from  the 
"  battalion  who  is  relieved  daily."  That  is,  he  goes  on  guard  for  24  hours,  as  in  the  guard  room,  so  in  the 
sick  room.  It  appears  that  mounting  guard  in  the  sick  room  is  disliked,  and  the  guard  sometimes  neglects 
his  patient. 

As  to  supposing  that  any  nursing  is  required,  the  thing  is  totally  out  of  the  question.  There  are  neither 
trained  orderlies  nor  female  nurses. 

A  matron  is  sometimes  "sanctioned,"  but  "only  for  a  complete  battalion."  If  there  are  fewer  sick 
they  must  do  without.  Every  severe  case,  as  has  been  stated,  is  allowed  to  have  its  comrade  to  itself 
in  from  the  ranks,  i.e.,  the  case  which  requires  the  best  nursing  is  to  have  the  worst  nurse.  Something 
more  is  needed  to  make  a  nurse,  as  well  as  a  surgeon,  than  mere  kindness.  Wherever  the  above  comrade- 
practice  is  found,  we  know  beforehand  that  there  can  be  no  nursing,  no  discipline  in  that  hospital,  and  any 
amount  of  drink. 

There  is  generally  one  hospital  Serjeant  and  a  "  plentiful  supply  of  ward  coolies."  The  hospital  Serjeant 
is  for  discipline,  and  under  him  are  79  coolies  and  bheesties  in  cold  weather,  240  in  hot  weather.  This  for 
an  European  corps.    The  general  impression,  as  regards  the  native  attendants,*  is  that  they  are  in  some 


*  And  here  comes  in  again  the  difficulty  of  difference  in  language.  Our  men  dislike  and  despise  the  natives,  and  are  regarded  by 
them  in  return  more  as  wild  beasts  than  fellow  creatures.  The  native,  however,  makes  much  more  effort  to  learn  the  Briton's 
language  than  does  the  Briton  to  learn  the  native's.  It  is  difficult  to  give  an  idea  of  the  evil  effects  of  the  gross  ignorance  of  all  that 
relates  to  the  country  in  the  ranks  of  our  army  in  India.  The  commonest  attempt  at  conversation  gives  rise  to  feelings  of  impatience 
and  irritation,  too  often  followed  by  personal  illtreatment.  Where  the  Briton  is  sick,  it  is  of  course  worse. 

To  enable  our  soldiers  to  hold  ordinary  intercourse  with  the  people  among  whom  their  lot  is  cast,  is  the  first  element  of  an  useful 
and  happy  life  for  them  in  India.  Every  soldier  should  be  required  to  learn  something  of  the  native  language.  And  a  somewhat- 
higher  voluntary  standard  should  be  fixed,  the  inducement  to  attain  which  should  be :— 1.  A  specific  pecuniary  reward.  2.  Eligibility 
for  employment  in  the  various  departments  of  the  public  service. 
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sense  kind,  but  "as  a  rule,  very  inattentive,"  and  when  there  is  any  pressure  of  sick  they  are  "lazy,"  and 
"apathetic,"  and  the  sick,  it  need  hardly  be  said,  neglected,  and  "averse  to  be  waited  on  by  them."  When 
at  a  hill  station,  as  Landour,  the  hospital  Serjeant  is  taken  at  random  from  the  sick  men  themselves,  sent 
up  for  convalescence,  it  is  needless  to  point  out  the  consequences.  This  grievance  has  been  repeatedly 
represented,  but  in  vain. 

Nynee  Tal  has  one  hospital  Serjeant,  one  barber,  one  orderly,  for  its  attendance. 

Lady  Canning  introduced  female  nurses  at  Allahabad,  who  are  mentioned  (in  the  Stational  Return  of 
Allahabad)  as  being  a  great  comfort  to  the  sick.  Wherever  there  are  general  hospitals  there  should  be 
female  nurses,  but  only  under  the  organization  laid  down  by  the  Medical  Regulations  of  October  1859. 
It  is  a  great  mistake  to  put  down  a  few  women  among  a  parcel  of  men  (orderlies  and  patients)  without  exactly 
defining  the  women's  duties  and  place. 

Lastly  there  appears  nowhere  in  India  to  be  provided  any  means  of  drying  hospital  linen,  even  during  the 
rains.  It  is  often  complained  that  the  washing  is  very  bad  and  that  the  native  washermen  tear  the  linen, 
and  at  one  cavalry  hospital  this  keeps  two  tailors  constantly  employed  in  repairing  the  rents  and  injuries  ; 
for  native  washing  is  done  by  beating  the  linen  against  large  flat  stones  or  wooden  boards. 

If  the  British  military  hospitals  are  such,  what  must  be  said  of  those  for  our  native  troops  ?  Here  the 
patients  "  diet  themselves.'" 

As  regards  construction,  where  native  hospitals  have  been  specially  built,  they  resemble  the  smaller 
class  of  British  hospital.  One  of  the  most  complete  of  these  is  shown  in  Fig.  12.  There  are  wards 
within  wards,  completely  enclosed  by  other  rooms,  of  which,  although  there  are  plenty,  not  one  is  suited  for 
ward  offices. 

Fig.  12. 

Kuknool  Fort  Hospital.  (Native.) 
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Fig.  13  exhibits  hospital  construction  reduced  to  the  most  extreme  state  of  simplicity.  It  consists  of 
a  single  ward,  with  a  few  square  holes  on  opposite  sides,  apparently  without  any  glass.  No  ventilation  and 
no  ward  offices  whatever.    But  there  is  a  dispensary  and  store  room  exactly  where  they  ought  not  to  be. 

But  it  must  not  be  supposed  that  native  hospitals  are  all  as  good  as  these.  They  are  generally  nothing 
but  a  shed,  perhaps  a  "gun  shed,"  or  a  "cattle  shed,"  as  at  Kolapore,  converted  into  a  hospital,  where  the 
sick  receive  nothing  but  medicine.  The  patients  cook  their  own  diets,  eating  and  drinking  what  they 
please.  Or  when  too  ill  to  cook  for  themselves,  an  orderly  friend  is  detailed  for  the  purpose.  There  are  no 
conveniences ;  sometimes  the  sick  go  home  to  wash,  or  bathe  themselves  in  a  tank.  Such  are  the  "  ward 
"  offices  usually  provided  for  these  establishments."  In  one  native  infantry  hospital  at  Secunderabad  it  is 
stated  that  hospital  gangrene  frequently  occurs  from  overcrowding,  from  the  cachectic  state  of  the  patients, 
owing  to  the  unhealthy  character  of  their  lines,  and  from  a  cesspool  in  the  hospital  enclosure,  which  last  is, 
however,  being  remedied. 

At  Rangoon,  it  is  stated  that  the  privies,  for  native  regiments,  are  built  of  matting,  "  which  is  most 
"  objectionable,  as  allowing  the  escape  of  noxious  effluvia."  Is  it  then  desired  to  keep  the  "  noxious 
"  effluvia"  in? 

It  is  supposed  that  "caste"  prejudices  are  such  as  to  prevent  native  hospitals  being  properly  built,  and 
supplied  with  requisites  for  sick.  But  this  has  to  be  proved  by  giving  natives  a  properly  constructed  and 
provided  hospital.  There  are  plenty  of  "caste  prejudices"  in  this  country  against  good  hospital  con- 
struction ;  but  good  hospital  construction  advances  nevertheless. 
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At  Loodiana,  one  native  doctor,  one  cooly,  one  water  carrier,  one  sweeper,  are  the  attendants  "  sufficient 
"  for  the  ordinary  wants  of  the  sick.''  The  present  arrangements  for  the  female  hospital  are  said  to  be 
"sufficient,"  (which  means  none)  (Loodiana  is  now  a  native  station). 

VII.  Hill  Stations. 

Sir  Ranald  Martin  wisely  and  strongly  urges  that  the  whole  subject  of  hill  stations  should  undergo  a 
thorough  revision,  for  the  purpose  of  deciding  whether  a  portion  of  the  army  could  not  be  always  taking 
its  turn  as  a  reserve  on  the  hills,  thus  to  preserve  its  stamina. 

Children  too  might  be  reared  as  well  on  the  hills  as  at  home.  One  of  the  native  chiefs  going  over  the 
Lawrence  asylum  (of  500  children)  at  Sunnawur,  said  to  Sir  John  Lawrence  that  they  looked  like  lion's 
cubs. 

It  strikes  one,  however,  that  it  would  not  be  safe  to  depend  for  improvement  of  the  health  of  troops 
solely  on  occupying-  hill  stations,  with  such  an  overwhelming  amount  of  evidence  as  to  the  bad  sanitary  state 
of  the  stations  on  "the  plains,  and  even  of  not  a  few  of  the  hill  stations  themselves,  such  as  Darjeeling, 
Landour,  Nynee  Tal. 

"At  some  hill  stations  there  is  malarious  fever;  others  predispose  to  diarrhoea."  The  barracks  and 
hospitals  at  Kussowlie  and  Subathoo  are  defective  both  in  plan  and  in  structure.  At  Mount  Aboo  they  are 
"  bad  barracks,"  built  in  a  "  malarious  gully,"  and  the  men  return  suffering  from  intermittent  fever  and 
from  scorbutic  disease,  the  result  of  want  of  vegetables.  Will  it  be  credited  that,  at  one  of  the  two  hill  stations 
of  the  Madras  Presidency,  the  privies  are  built  on  the  edge  of  the  hill,  in  order  that  the  natural  slope  may 
save  us  all  the  trouble  of  sewerage,  the  lavatories  the  same,  which  are  emptied  by  "  upsetting  the  tubs  " 
down  the  hill ;  and  that,  at  the  other,  with  more  than  900  men,  the  barrack  square  was  an  immense  swamp 
for  want  of  drainage.  Low  fever,  from  March  to  May,  from  which  the  men  have  suffered  who  were  sent 
there  for  health,  is  attributed  to  this  as  if  it  were  a  meteorological  observation.  This  refers  to  Wellington 
on  the  Neilgherries.  Indeed  the  Neilgherry  stations,  the  best  in  India,  are  in  great  danger  of  being 
permanently  injured  by  sanitary  neglects. 

In  fact,  all  that  the  hill  station  evidence  proves  is  that  healthy  men,  put  under  healthy  conditions,  will 
remain  healthy,  and  vice  versa. 

Hill  stations,  it  is  said,  are  highly  favourable  to  troops  arriving  in  health,  if  lodged  in  good  barracks; 
are  unfavourable  in  some  states  of  disease.  Dry,  spacious,  well-ventilated  barracks,  in  well-chosen 
positions,  drained,  supplied  with  wholesome  water,  and_out  of  the  way  of  nuisance  and  malaria,  have  been 
the  great  want  of  hill  stations.  And  want  of  fresh  vegetables  and  of  pure  water  has  produced  much 
mischief.  In  the  rains,  the  water  is  often  loaded  with  "  rotten  vegetable  matter  causing  diarrhoea."  [Is  this 
supposed  to  supplement  the  want  of  vegetables?] 

High  authorities  advocate  sending  certain  invalids  to  sea-side  sanitaria. 

Hospitals  at  hill  stations -appear  to  be  very  much  on  a  par  with  hospitals  at  plain  stations,  as  far  as  can 
be  learnt  from  Fig.  14,  which  represents  the  hospital  at  Darjeeling  used  for  sick  of  the  depot.  The 
arrangement  is  much  that  of  a  field  hospital,  with  fire-places  to  suit  the  climate.  At  this  hospital  an  open 
privy  was  placed  in  one  corner  of  the  verandah,  which  compelled  the  sick  to  evacuate  the  ward,  and  it  took 
five  years'  writing  to  get  it  removed. 

Hill  climates,  judiciously  used,  would  no  doubt  be  of  great  value.  But  they  are  by  no  means  all  that  is 
required  for  the  salvation  of  the  Indian  army.  This  must  be  brought  about  by  sanitary  measures 
everywhere,  of  which  hill  stations,  if  kept  in  a  good  sanitary  condition  (but  not  if  kept  in  a  bad  condition) 
are  one.    This  is  the  unquestionable  result  of  the  evidence. 
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When  our  troops  went  into  a  notoriously  unhealthy  district  in  China,  they  were  not  placed  on  hill 
•  stations.  They  were  properly  managed,  and  their  sanitary  condition  provided  for ;  and  they  had  no  larger 
proportion  of  "  constantly  sick,"  than  the  troops  at  home. 

Fig.  14. 

JtJLLA  Puhar  Hospital.  Darjeeling. 


YIH.  Native  Lines. 

Native  troops  have  no  barrack  accommodation,  no  doubt  a  most  excellent  thing  for  their  health.  They 
have  hutting  money  (very  little)  and  make  their  own  huts,  which  are  so  badly  built  as  to  ensure  thorough 
ventilation,  being  often  indeed  only  open  sheds  in  compartments.  But  little  or  no  pains  are  taken  to  make 
them  put  up  these  huts  in  any  regular  order ;  they  are  crowded,  or  rather  huddled,  together  and  without 
drainage  of  any  kind.  They  are  always  damp,  and  the  men  always  sleep  in  malaria.  When  they  have  families 
the  huts  are  too  small  because  the  hutting  money  is  too  small. 

Native  troops  have  no  rations,  and  stint  themselves  of  proper  food  in  order  to  hoard  their  pay. 

They  are  almost  invariably  temperate,  and  have  little  or  no  liver  disease,  whilst  the  British  troops  are 
decimated  with  it.  So  far  as  can  be  learned  from  disease  statistics,  native  troops  are  far  more  moral  than 
British. 

Except  schools,  no  means  whatever  of  instruction,  occupation,  or  amusement  are  provided  for  them. 

They  are,  in  fact,  stipendiaries  receiving  a  day's  pay  for  a  day's  work,  with  their  uniform,  but  they  are  not 
what  we  should  understand  by  troops  provided  for  by  the  State. 

With  regard  to  every  appliance  of  civilized  life  the  tale  is  even  more  absolutely  »??7  than  for  British  troops. 
There  is  absolutely  no  drainage  or  sewerage,  no  latrines.  And  the  descriptions  of  what  the  surrounding 
country  and  bazaars  are  in  consequence  are  absolutely  impossible  to  repeat. 

There  are  no  lavatories  nor  baths. 

There  are  no  kitchens. 

There  is  no  sanitary  police. 

At  Mangalore,  one  of  the  best  of  the  native  stations,  "  surface  cleansing  has  hitherto  been  performed 
"  solely  by  the  heavy  rains."  At  Quilon,  another,  there  is  (as  usual)  no  drainage,  but  ruinous  buildings, 
harbouring  the  dead  carcases  of  animals,  and  "  on  one  occasion,  of  an  old  woman." 

The  water  supply  is  of  course  as  bad  as,  or  worse  than  at  European  stations. 

At  Kherwarrah,  in  Bengal,  the  water  "  has  not  unfrequently  a  filthy  taste,  and  disagreeable  organic 
"  smell." 

The  degree  to  which  native  troops  almost  everywhere  suffer  from  guinea  worm  would  alone  tell  us  what 
the  water  is.    At  this  same  Kherwarrah,  one  in  every  six  has  suffered  (for  17  years)  from  guinea  worm. 

There  is  no  "  conservancy  "  establishment  for  cleanliness.  At  this  same  large  station  of  Kherwarrah, 
"  this  is  left  very  much  to  the  jackal,  vulture,  and  carrion  crow"  (beyond  the  lines).  There  are  patrols  to 
prevent  nuisances,  "  except  in  specified  localities."  The  lines  are  kept  clean,  but  the  "  sweepings  are 
"  deposited  30  yards  to  windward." 

The  most  ordinary  sanitary  precautions  are  not  taken.  "  Every  family  has  its  own  cesspool;  dung  heaps 
"  close  to  every  hut,"  also  holes  for  ordure.  Animals  are  slaughtered  to  windward.  The  offal  is  thrown  to 
dogs,  jackals,  and  vultures.  During  the  rains  the  stench  from  the  offal,  the  increasing  accumulation  of 
years,  is  sometimes  dreadful. 

The  native  population  is  "  decidedly  unhealthy  "  from  jungle,  swampy  ground,  cramped,  damp  dwellings, 
(which  shelter  sheep,  goats,  and  cattle,  as  well  as  men)  bad  food  and  water,  neglected  cesspools,  middens, 
exuvise  of  men  and  animals,  absence  of  drainage,  opium  eating,  &c. 

What  wonder  if  native  troops  suffer  from  quotidian,  tertian,  quartan,  remittent,  and  typhoid  fevers 
(which  alone  constitute  two  fifths  of  the  sickness  and  cause  one-fourth  of  the  deaths  in  some  places)  from 
acute  and  chronic  dysentery,  from  sporadic  and  epidemic  cholera,  from  simple  and  confluent  small-pox, 
and  from  acute  and  chronic  rheumatism. 

The  intelligent  medical  officer  of  Kherwarrah  imparts  a  very  important  secret  as  to  the  unhealthiness  of 
Indian  stations  when  he  says  that  none  of  them  have  had  "  fair  play,"  (not  even  such  large  British  stations 
as  Dumdum,  Barrackpore,  and  Dinapore,)  owing  to  the  "  utter  disregard  of  the  commonest  sanitary 
"  precautions." 

At  Cochin,  in  the  Madras  Presidency,  the  water  is  unfit  for  use  from  privy  infiltration.  Drinking  water  is 
brought  daily  18  miles.  One  tank  is  used  for  bathing  and  drinking.  The  sanitary  condition  of  the  bazaar 
is  "  as  bad  as  it  can  possibly  be."  "  Cleanliness  is  unknown.''  There  is  "  no  drainage."  The  "  streets 
"  are  used  as  privies  without  hindrance."  No  regulation  for  cleanliness  is  attempted.  The  old  rampart 
was  converted  into  a  ditch,  now  used  as  a  public  privy.  Every  odd  corner  is  "  in  the  most  disgusting 
"  condition." 
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Rajeote,  in  the  Bombay  Presidency,  might  give  similar  instances  of  more  or  less  neglect.  But  it  is 
needless  to  follow  this  subject  further.  Everywhere  there  is  the  same  ignoring  of  natural  laws  and  the  same 
penalties  of  disease  and  death. 

The  hospitals,  again,  combine  all  the  disadvantages  of  civilization  without  any  of  its  advantages.  In  one 
place  the  hospital  was  so  overcrowded  that  for  two  years  "  gangrenous  and  spreading  sores "  were 
"  frequent."*  Another  hospital  was  so  much  out  of  repair  that  "  it  would  before  long  be  a  ruin,"  (the  best 
thing  that  could  happen  to  it).  If  there  is  a  privy  it  is  a  "  small  room,  with  no  place  in  which  the  excre- 
"  ment  can  go  to  be  cleared  away."  If  there  is  a  lavatory  or  bath,  it  is  "  two  tubs  out  of  repair,"  (does 
that  mean  that  they  cannot  hold  water  ?)  If  there  is  a  kitchen,  as  at  Mercara,  it  is  under  the  same  shed  as 
a  privy,  and  cannot  be  used  for  the  stench.  Indeed  the  medical  officer  proposes  that  it  should  be  turned 
into  a  privy.  The  sick  generally  cook  under  the  nearest  tree,  and  if  unable  to  do  so,  a  comrade  cooks  for 
them  under  the  tree.  Linen  is  washed  and  dried  by  caste  comrades,  or  by  the  patients  when  not  too  ill. 
Each  patient  brings  in  his  own  bedding ;  generally  his  own  bedstead.  "  Each  patient  defers  bathing, 
"  according  to  custom,  till  he  is  cured  when  he  retires  to  the  nearest  well,  draws  water,  and  undergoes  the 
"  bath  of  cure,"  i.e.,  when  he  no  longer  wants  it.    Every  report  begs  for  a  bath  room. 

The  general  construction  of  native  hospitals  has  been  described  under  the  head  of  "  Hospitals/5 

IX.  Native  Towns. 
The  description  given  of  the  native  towns  is  astonishing. 

Can  it  be  possible  that  such  a  state  of  things  exists  after  all  these  years  of  possession  and  unlimited 
authority  ? 

So  far  as  one  can  judge  from  the  evidence,  the  sanitary  state  of  entire  large  cities  is  as  bad  as,  if  not 
much  worse  than,  was  the  state  of  the  worst  parts  of  our  worst  towns  before  there  was  any  sanitary  know- 
ledge in  the  modern  world  at  all. 

"What,  for  instance,  is  to  be  thought  of  the  following  ? 

At  Bangalore,  a  station  3,000  feet  above  the  sea,  with  the  climate  of  a  hill  station  indeed,  and  quite  as 
healthy  as  any  in  Europe,  where  we  have  1,700  men,  we  have  allowed  to  grow  up  within  our  cantonment  a 
native  population  of  half  a  quarter  of  a  million,  without  any  of  the  arrangements  of  civilization  whatever. 
Houses,  tanneries,  and  slaughterhouses  are  crowded  together  without  any  plan.  There  are  no  public 
necessaries.  The  natives  resort  to  open  spaces.  The  Ulsoor  tank,  which  may  be  said  to  be  the  receptacle  of 
the  sewage  of  the  whole  place,  including  our  barracks  and  hospitals,  is  used  for  drinking.  In  dry  seasons, 
the  tank  itself  is  a  great  nuisance.  Even  the  wells  are  poisoned,  "  owing  to  the  amount  of  filth  percolating 
"  into  them  from  bad  drainage."  There  is  a  dirt  heap  at  almost  every  door.  In  the  better  houses,  where 
latrines  exist,  they  are  wells  sunk  in  the  ground  within  the  house,  which  are  closed  up  when  filled  and 
others  opened.  The  filth  from  the  cow-houses  flows  into  open  drains.  There  are  no  arrangements  for 
stabling  the  bazaar  horses,  which  with  other  domestic  animals  are  kept  in  the  houses.  This  bazaar  is  all  close 
to  our  own  barracks ;  and  it  is  said  that  now  nothing  short  of  removal  of  the  one  or  the  other  will 
remedy  the  evil.  There  is  nothing,  therefore,  to  astonish  us  in  the  fact  that,  in  this,  one  of  the  healthiest 
stations  and  climates  in  the  world,  the  mortality  of  our  European  soldiers  should  have  been  129  per  l,000f 
(including  cholera)  in  one  year. 

In  Hyderabad,  not  far  from  our  largest  Madras  station  (Secunderabad)  all  the  promoters  of  zymotic 
diseases  are  at  work,  and  cholera,  small-pox,  diarrhoea,  and  dysentery  are,  it  is  stated,  the  most  common  of 
these. 

But  the  capital  of  the  Madras  Presidency  is,  perhaps,  the  most  astounding.  Its  river  Kooum  is  a  Styx 
of  most  offensive  effluvia.  The  air  in  Black  Town  and  Triplecane  is  "loaded  with  mephitic  effluvia  at  night." 
The  atmosphere  around  Perambore  and  Vepery  is  "  perfectly  poisoned." 

At  Kamptee,  with  its  70,000  souls,  "all  filth  is  thrown  into  pits  in  the  streets  (!)  of  the  cantonment." 
The  poorer  houses  are  huddled  together  without  order,  on  ground  intersected  by  nullahs,  making  the  houses 
difficult  of  access.  The  cesspits  "where  accessible,"  are  cleansed  every  24  hours.  The  next  information 
is  curious.  "  Persons  committing  nuisances  are  closely  watched  and  taken  up  daily."  At  Jaulnah  there 
are  no  dung-heaps  nor  cesspits  "  outside  at  least." 

The  native  population  around  Fort  William,  Calcutta,  is  peculiarly  unhealthy;  fevers  of  all  kinds,  cholera 
and  fatal  diarrhoea  are  "  remarkably  prevalent."  The  causes  are  "bad  overcrowding,"  "bad  drainage," 
foul  drains,  rank  jungle,  stagnant  water,  bad  unwholesome  drinking  water,  filth. 

At  Ahmednuggur  it  is  acknowledged  that  almost  every  epidemic  in  the  cantonment  has  its  origin  in  the 
crowded,  ill-ventilated,  and  dirty  village  of  Bhingar  (of  3,000  souls).  The  town  itself  of  Ahmednuggur, 
with  its  36,000  people  and  no  latrines,  uses  "  the  very  boundary  of  our  camp  "  for  this  purpose,  and  "  the 
"  smell  of  ordure  is  very  perceptible."  At  Poona,  where  is  a  city  of  80,000  people,  three  quarters  of  a  mile 
off,  a  bazaar  of  27,000,  quite  close,  a  village  (Wanowrie)  100  yards  from  officers'  lines,  where  cholera  first 
arose,  there  is  the  same  story  about  "  no  latrines,"  "  conservancy "  establishment  far  too  small  for  the 
daily  removal  of  filth,  and  nuisance  experienced  in  barracks  from  this  cause.  Belgaum  says  of  its  bazaar 
that  there  is  "no  want  of  cleanliness,"  and  "  that  the  public  privies  and  cesspools  are  at  times  very  offensive." 
The  town,  with  18,000  people,  is  between  the  fort  and  the  camp.  It  affects  the  general  health  of  our 
station  from  its  "  bad  conservancy."    But,  again,  we  are  told  there  is  "  no  want  of  cleanliness  !" 

At  Kolapore,  "  one  sweeper  is  maintained  by  Government"  (for  the  bazaar),  who  collects  the  filth  and 
throws  it  into  a  nullah,  400  yards  from  camp,  which  is  also  the  public  necessary ;  "two  peons  "prevent 
nuisance  being  committed  in  camp  "from  4  to  10  a.m.  daily."  At  Bombay,  with  a  town  of  from  400,000 
to  600,000  souls,  there  is  a  municipal  commission,  with  sanitary  powers,  and  the  result  of  its  practical 
labours  is  as  follows  : — Native  houses  generally  in  a  filthy  condition  ;  much  ordure  within  precincts  of 
buildings,  where  it  has  been  accumulating  for  years ;  native  town  proverbially  unhealthy ;  nuisance,  from 
wind  blowing  over  it,  experienced  in  Fort  George  and  town  barracks ;  washermen's  tanks  particularly 
obnoxious ;  site  of  slaughter-house  as  bad  as  can  well  be ;  sea  breeze  cut  off  by  bazaars,  &c.  &c. 


*  Labuan  says  that  its-hospital  is  much  larger  than  "  the  strength  is  entitled  to,"  but  that  "  frequently  the  number  of  patients 
"  far  exceeds  the  number  of  beds,"  and  the  "  extra"  sick  (GO  in  a  strength. of  161 !)  "have  slept  on  the  floor  between  each  bed,  and 
"  some  in  the  verandahs." 

t  Dr.  Macpherson's  Report  on  Madras  Presidency,  Dec.  27, 1860. 
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Dung  heaps  are  a  "never  failing  condition  of  native  life  in  India." 

At  Baroda,  the  military  hospital  is  close  to  a  nullah  used  as  a  "necessary"  by  the  natives,  and  as  a 
"receptacle  for  the  filth  of  the  whole  station."  When  cholera  occurred,  the  hospital  had  to  be  evacuated. 
And  yet  it  is  added,  with  great  naivete,  "the  sanitary  recommendations  of  the  medical  officers  are  always 
"  attended  to." 

At  Dinapore  the  native  towns  are  "disgracefully  filthy,"  with  "holes  near  all  native  houses." 
At  Cawnpore  there  is  overcrowding  and  want  of  ventilation,  with  all  manner  of  filth. 

At  Peshawur  the  streets  are  dirty,  the  houses  densely  crowded  and  ill  ventilated.  The  population 
suffers  from  a  "severe  and  fatal"  typhoid  remittent  fever,  which  rises  to  an  "epidemic"  in  certain  districts, 
also  from  epidemic  small-pox,  &c.  &c. 

At  Ghazeepore,  in  the  latter  months  of  1859,  there  was  a  "  fearful  "  fatality  from  "  fever,"  due  to  a  total 
want  of  sanitary  arrangements. 

At  Berhampore  there  seems  to  be  scarcely  any  epidemic  which  the  native  population  has  not.  Among 
the  causes  :  "  holes  full  of  stagnant  foul  water,  close  to  almost  every  house,  forming  the  usual  cesspool  of 
the  neighbourhood."    Utter  neglect  of  ventilation  and  of  all  sanitary  measures." 

At  Hazareebaugh  cholera  and  small-pox  are  the  "  most  common  and  fatal  epidemics." 

Only  the  presentable  flowers  are  here.  The  stational  reports  are  a  garden  to  which  those  who  doubt  the 
truth  of  this  representation,  taken  as  a  whole,  and  think  it  merely  true  as  to  particular  facts,  are  again 
referred. 

The  stational  reports  generally  state  the  native  populations  to  be  "healthy,"  or  "remarkably  healthy," 
and  then  give  a  list  of  every  disease  that  flesh,  under  defective  civilization,  is  heir  to,  to  which  they  are 
subject  endemically  or  epidemically.    What  must  be  the  state  of  health  of  the  natives  when  "  unhealthy  ?" 

One  remark,  or  rather  inference,  viz.,  native  "caste"  prejudices  appear  to  have  been  made  the  excuse  for 
European  laziness,  as  far  as  regards  our  sanitary  and  hospital  neglects  of  the  natives.  Recent  railroad 
experience  is  a  striking  proof  that  "  caste,"  in  their  minds,  is  no  bar  to  inter-communication  in  arrange- 
ments tending  to  their  benefit. 

Sir  C.  Trevelyan  justly  says  that  a  good  sanitary  state  of  the  military  force  cannot  be  secured  without 
making  similar  arrangements  for  the  populations  settled  in  and  around  the  military  cantonments ;  that 
sanitary  reform  must  be  generally  introduced  into  India  for  the  civil  as  well  as  the  military  portion  of  the 
community ;  that  now  is  the  time,  for  not  only  has  the  subject  been  worked  out  by  actual  experiment  in 
England,  but  the  improved  financial  state  of  India,  the  increased  influx  of  Europeans,  especially  of  engineers 
and  mechanics,  and  the  powers  of  local  legislation  lately  conferred  upon  the  subordinate  governments,  have 
given  facilities  which  never  existed  before.  The  sanitary  arrangements  for  towns  will  be  conducted  by 
municipal  bodies,  for  the  creation  of  which  there  is  already  a  very  good  Act  of  the  Government  of  India. 

The  mere  passing  of  such  an  Act  presupposes  the  impotence  of  "caste"  prejudices;  and  nobody  who 
understands  the  relation  of  bazaars  and  native  towns  to  garrisons  and  cantonments  can  fail  to  see  that  the 
sanitary  improvement  of  the  Indian  army  involves  the  sanitary  improvement  and  the  advance  of  civilization 
in  India,  a  work  before  which  "  caste"  prejudices,  and  many  other  prejudices,  will  have  to  give  way. 

X.  Absolute  Perfection  of  Causes  of  Disease. 
Our  experience  at  home  as  to  the  results  of  sanitary  improvement  on  the  health  of  the  army  affords 
every  reason  to  expect  a  very  great  improvement  in  the  health  of  the  Indian  army,  if  proper  sanitary 
measures  be  carried  out.  And  it  would  require  very  strong  evidence  indeed  to  convince  the  people  of  this 
country  that  the  epidemics  which  have  devastated  India  arise  from  any  other  causes  than  those  which  the 
stational  returns  and  the  evidence  prove  to  exist  in  what  one  may  call  a  state  of  absolute  perfection  in  the 
Indian  towns,  but  which  have  been  removed  with  entire  success  in  this  country. 

XI.  Soldiers'  Wives. 

"  Leave  to  marry  "  in  the  British  army  means  that  those  only  who  marry  with  consent  of  the  Commanding 
Officer  have  a  claim  to  quarters  in  barracks.  The  proportion  of  quarters  allowed  by  regulation  at  home 
is  6  married  men  per  company  of  100,  in  addition  to  married  Serjeants.  When  going  to  India,  12  married 
couples  per  100  men,  together  with  a  proportionate  increase  of  wives  of  Serjeants,  are  allowed  to  go  with  the 
regiment,  a  number  which  high  authorities  consider  too  small.  There  is  a  general  opinion  that  the  proportion 
of  married  people  allowed  to  go  to  India  should  be  raised.  The  question  is  mainly  one  of  sea  transport  and 
barrack  accommodation,  neither  of  which  would  be  very  costly  as  compared  with  the  benefits  to  health  and 
discipline  which  all  agree  would  result  from  increasing  the  number  of  married  men,  always  the  steadiest, 
most  temperate,  and  best  behaved  in  the  regiment. 

Throughout  India,  however,  there  is  better  provision  of  "married  quarters"  generally  than  on  home 
stations.  At  most  places  they  are  reported  as  "sufficient,"  at  some  "  insufficient,"  at  others  "  very  bad,"  and 
at  a  few  there  are  none.  Where  they  are  insufficient  or  non-existent,  the  "  married  quarters  "  are  men's 
barrack-rooms  or  huts,  divided  off  by  curtains  or  partitions.  Only  at  a  few  places  are  married  people  placed 
in  barrack  rooms  with  unmarried  soldiers,  still  this  practice  does  exist.  One  of  the  consequences  of 
"  allowing  "  marriage  in  the  army  is  certainly  that  decent  healthy  quarters  should  be  "  allowed  "  too.  No 
time  should  be  lost,  for  this  is  especially  necessary  in  India. 

In  the  matter  of  soldiers'  wives  there  are  two  instances  of  striking  contrasts  (each  happened  during  the 
mutiny) ;  one,  the  destruction  by  dysentery  of  64  wives  and  1G6  children  of  British  soldiers  at  Dumdum  ; 
the  other,  a  request  made  to  and  complied  with  by  Sir  John  Lawrence  from  an  officer  of  a  native  regiment  of 
guides  regarding  the  native  wives.  "Mind  you  look  after  these  women  carefully,  and  do  not  let  them  be  in 
"  distress  ;  several  of  their  husbands,  men  of  rank,  have  been  killed."  The  request  was  loyally  fulfilled  and 
as  loyally  appreciated  by  the  men. 

At  Dumdum  554  women  and  770  children  were  crowded  together  without  care  or  supervision,  and  the 
proportion  which  fell  victims  to  intemperance,  immorality,  filth,  and  foul  air  was  more  than  six  times,  in 
either  case,  the  ordinary  mortality  of  women  and  children  in  Bengal.  The  fathers  and  husbands  were 
fighting  or  dead  in  our  battles.  This  massacre  killed  as  many  as  it  is  supposed  fell  by  the  hands  of  the 
mutineers. 

It  is  singular  that  in  no  one  part  of  the  Dumdum  report  does  the  slightest  allusion  occur  to  this  tragedy, 
making  one  think  that  it  cannot  be  an  isolated  case.    And  it  appears  to  have  arisen  solely  from  the  absence 
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of  any  regulation  as  to  the  care  of  soldiers'  wives  and  children  in  the  husbands'  and  fathers'  absence. 
Families  go  to  India,  and  as  long  as  the  regiment  remains  fixed  things  may  go  on  pretty  well,  provided 
there  are  decent  separate  quarters  and  a  careful  kindly  commanding  officer.  But  send  the  regiment  on 
active  service  and  there  is  no  way  of  caring  for  the  families.  They  take  their  chance  under  circumstances 
where  they  cannot  help  themselves.  Or  they  are  all  huddled  together,  as  at  Dumdum,  with  this  result,  that 
while  the  husbands  were  punishing  the  murderers  of  English  women  and  children  in  the  \ipper  provinces, 
their  own  wives  and  children  were  being  destroyed  in  vast  numbers,  for  want  of  care.  Why  ? — Could  it 
not  be  made  a  necessary  part  of  army  arrangements  to  appoint  a  "  picked  "  married  officer  to  act  as  guardian 
over  these  women  and  children,  to  see  to  their  comfort  and  conduct,  to  their  being  properly  lodged  and  cared 
for.  The  manner  of  providing  for  them  out  of  their  husbands'  pay  is  a  matter  of  detail  easily  settled. 
If  only  any  one  will  take  the  trouble  to  do  it  the  thing  can  be  done.  But  more  than  this,  it  should  be 
made  matter  of  regulation  throughout  the  whole  service.  There  should  be  personal  responsibility  some- 
where. At  Dumdum  nobody  was  held  responsible  and  nobody  was  punished  for  the  result.  If  one-tenth 
of  the  calamity  had  happened  in  England,  there  would  have  been  coroners'  inquests  over  and  over  again, 
and  public  opinion,  if  not  law,  would  have  punished  some  one.  At  Dumdum  the  enquiry  took  place  after 
the  destruction  of  human  life  had  been  going  on  for  months. 

Sir  John  Lawrence  expresses  forcibly  his  practical  opinion  that  there  should  be  a  "  system,"  treating  the 
"  men  as  so  many  children,"  in  binding  them  to  "  remit "  money  for  their  families,  but  also  providing 
guardianship  for  those  families  when  the  "  regiment  is  going  on  service,"  and  so  averting  the  "  terrible 
"  results  "  of  "  abandoning  the  wives." 

Why  cannot  what  was  done  for  the  Sikhs  by  Sir  John  Lawrence  be  done  by  regulation  and  on  system 
for  our  own  country  people? 

There  are  shocking  illustrations  of  how  soldiers'  wives  and  children  fare  when  the  men  are  on  foreign 
service,  and  how  a  man  does  not  become  a  better  soldier  for  knowing  that  his  country  does  not  care  for 
his  wife  and  children  while  he  is  risking  his  life  for  his  country.  To  the  extent  to  which  marriage  is  allowed 
in  the  army  should  all  its  necessary  consequences  be  acted  out. 

But  so  far  from  this  being  done,  the  principle  everywhere  has  been  the  reverse.  Even  as  regards  illness, 
in  some  notorious  instances  soldiers'  wives  have  expressed  (and  justly)  the  strongest  indignation  that 
Government  took  more  care  of  prostitutes  in  illness  than  it  did  of  honest  wives ;  that  Government  will 
pay  to  cure  the  prostitute  to  go  on  with  her  horrid  trade,  which  destroys  their  husbands,  and  will  not  pay 
to  cure  the  wives  and  children,  or  to  make  the  married  quarters  more  comfortable ;  and  it  is  true,  although 
not  so  applicable  to  India,  where  there  are  female  hospitals. 

Some  of  these  hospitals,  as  at  Kurrachee  and  Deesa,  Lucknow,  Raneegunge  and  Ferozepore,  appear  to 
be  very  complete,  with  female  attendants.  In  the  Madras  Presidency,  they  are  too  often,  as  at  Bangalore, 
Trichinopoly,  and  Kamptee,  merely  men's  wards  appropriated  to  women,  and  justly  stated  to  be  "  objection- 
"  able  in  every  way."  Elsewhere  they  are  rather  bare.  Indeed,  as  at  Baroda,  Kirkee,  Poona,  Darjeeling, 
the  sick  women  and  children  "  have  to  be  attended  at  their  own  quarters,"  either  because  "  there  is  no 
matron,"  or  because  the  "  ward  is  too  small,"  or  &c,  &c.  Curiously  enough,  it  is  generally  stated  that  the 
"present  arrangement  is  conducive  to  comfort."  What  arrangement?  Of  having  no  matron?  While  it 
is  added,  that  a  lying-in  ward  and  a  matron  are  "much  wanted."  At  Darjeeling  the  women  and  children 
are  treated  in  their  own  quarters,  which  "  would  be  satisfactory  enough  if  the  married  quarters  were  not  so 
"  dark  and  damp  as  they  are."  Sometimes  it  is  said  that  "the  arrangements  are  quite  equal  to  those  for 
"  the  men." 

The  construction  of  these  hospitals  appears  to  be  the  same  as  that  of  small  regimental  hospitals. 

The  following  plan  and  section  of  a  female  hospital  at  Mean  Meer  (one  of  the  most  recently  built  in 
India)  shows  that  they  require  quite  as  much  structural  improvement.  It  is  a  nest  of  rooms  within  rooms ; 
and  the  same  may  be  said  of  it  that  one  of  our  engineers  said  of  the  Pacha's  new  fort  on  the  Dardanelles, 
that  "  He  would  be  much  safer  outside  of  it." 

But,  whatever  defects  there  may  be  in  the  hospital  accommodation  for  soldiers'  wives  and  families  in 
India,  at  least  prostitution  is  not  encouraged,  and  its  immorality  systematically  palliated  by  lock  hospitals 
on  any  large  scale,  although  recent  attempts  have  been  made  to  extend  them.  Lock  hospitals,  alas  !  exist — 
exist,  I  mean,  and  are  advocated  and  supported  on  the  principle  of  restoring  the  vicious  to  go  on  with  their 
vice,  the  only  institution  I  am  aware  of  for  this  purpose.    (Prisons  and  lock  hospitals  in  England  at  least 

Fig.  15. 

Female  Hospital.    Mean  Meer. 
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aspire  to  reclaim  the  vicious.)  And  lock  hospitals  and  police  regulation  are,  alas  !  sometimes  recommended, 
just  as  if  they  could  do  any  good.  At  Secunderabad,  it  is  said,  a  lock  hospital  has  been  long  in  existence, 
with  these  "  excellent  results,"  viz.,  that  20  per  cent,  of  admissions  into  (military)  hospital  are  from  the 
disease  engendered  by  vice,  which  is  five  times  as  much  as  exists  among  the  native  troops.  On  the 
other  hand,  the  enlightened  medical  officer  at  Kurrachee  has  entered  a  striking  protest  against  the  present 
lock  hospitals,  and  has  shown  how  utterly  incompatible  at  once  they  are  with  morality,  and  how  utterly 
useless  in  practice.  Indeed  common  sense  is  the  same  as  moral  sense  in  these  as  in  other  things.  As 
in  the  kindred  vice  of  drunkenness,  Government  licenses  in  order  to  control  vice,  and  the  soldier  is  more 
drunken  than  before. 

Lately,  in  one  of  our  own  largest  seaport  towns, — and  I  understand  it  is  not  the  only  place  where  such  a 
measure  is  contemplated, — I  was  consulted  as  to  the  structure  of  a  hospital  where  Government  was  going 
to  pay  for  15  and  for  10  beds  for  fallen  women  for  the  army  and  for  the  navy.  These  are  called  the 
"War  Office  prostitutes"  and  the  "Admiralty  prostitutes."  The  title  is  just,  and  therefore  the  less  agree- 
able. In  this  same  town  a  hospital  for  soldiers'  wives  only  lately  exists,  although  it  had  been  long 
corresponded  about,  although  several  women  had  been  confined  in  barrack  rooms,  several  had  had  fever  in 
consequence,  and  one,  at  least,  upon  testimony  of  the  army  medical  officer,  had  died  from  it,  as  well  as 
children. 

With  two,  or  at  most  three,  exceptions,  there  is  no  accommodation  for  sick  women  and  children  at  any 
home  station. 

As  regards  army  prostitution,  there  is,  as  I  have  said,  the  same  helplessness  as  with  army  drunkenness. 

It  is  apparently  never  considered  that  they  are  both  parts  of  the  same  vice,  and  that,  so  far  as  human 
agency  is  concerned,  they  both  spring  from  the  same  causes. 

India  has  its  licensed  "  lal  bazaars,"  and  its  licensed  spirit  selling.  And  both  are  encouraged  to  the 
utmost  by  leaving  the  men  utterly  without  rational  employment  for  their  time.  The  "  lal  bazaar "  and 
the  canteen  both  send  men  into  hospital  in  abundance.  While,  instead  of  confronting  both  evils  with  the 
strong  arm,  and  providing  men  with  useful  occupations  and  manly  amusements,  Government  sets  up  lock 
hospitals  under  its  authority,  and  makes  ineffectual  attempts  to  stop  drunkenness  by  keeping  the  supply 
of  drink,  as  far  as  it  can,  in  its  own  hands,  and  so  encouraging  the  evil  by  its  own  authority.  The  authority 
of  Government  is  avouched  for  both  evils.  So  long  as  this  is  the  case,  they  will  extend  and  flourish,  and 
the  tax  payers  in  India  and  England  will  have  to  bear  the  cost. 

XII.  Statistics. 

All  that  can  be  said  under  this  head  is  that  the  statistical  abstracts  of  sickness  and  mortality  for  the 
European  troops  of  the  Indian  army  afford  no  data  of  sufficient  accuracy  to  enable  us  to  judge  of  the 
sanitary  state  of  the  troops,  while  they  are  defective  in  some  most  important  data  required  for  estimating 
the  exact  sanitary  condition  of  the  stations.  Practically,  these  statistics  are  very  much  in  the  same  condition 
as  were  those  for  Queen's  troops  before  recent  improvements  were  introduced.  The  facts  may  be  in 
existence,  but  there  are  no  means  of  rendering  them  easily  accessible.  The  question  of  mortality  and 
efficiency  is  one  of  even  greater  importance  now  than  it  was  formerly,  seeing  that  the  whole  British  army 
must  pass  through  India  in  the  course  of  its  service. 

The  only  way  to  keep  a  proper  check  over  the  sanitary  condition  of  stations  is  to  lay  their  sickness  and 
mortality  statistics  annually  before  Parliament.  This  can  be  easily  done  by  adopting  the  new  statistical 
methods  and  forms  at  present  in  use  for  Queen's  troops  at  home  and  on  foreign  service.  These  should  be 
introduced  over  the  whole  of  India,  and  the  results  published  every  year,  together  with  those  of  the  army 
at  home. 

XIII.  Sanitary  Service. 

In  times  past  there  has  been  no  proper  sanitary  service  in  India.  No  doubt  there  has  been  more  or 
less  of  cleanliness ;  because  wherever  Englishmen  go  they  attend  to  this  in  one  way  or  other.  Otherwise 
there  is  just  the  same  neglect  of  civilized  appliances,  of  water  supply,  drainage,  &c,  as  used  to  exist  in 
unimproved  towns  at  home,  notwithstanding  repeated  representations  made  by  Sir  Ranald  Martin,  and 
by  other  enlightened  professional  men.  In  India,  as  at  home,  no  good  will  be  done  unless  it  be  made  some 
competent  person's  express  business  to  look  to  these  things. 

Even  with  our  habits  of  self-government,  it  has  been  found  necessary  for  the  central  government  to 
step  in  and  assist  local  progress.  It  is  certainly  of  far  greater  importance  for  the  government  of  India 
to  do  so,  seeing  that  there  is  no  local  self-government  at  all. 

There  is,  it  is  true,  a  kind  of  local  sanitary  government  by  commissions  at  the  seats  of  the  three 
presidencies,  the  result  of  whose  labours  has  hitherto  been  that  no  one  of  those  three  large  and  populous 
cities  has  as  yet  arrived  at  the  degree  of  civilization  in  their  sanitary  arrangements  at  which  the  worst  parts 
of  our  worst  towns  had  arrived,  before  sanitary  reform  sprung  up  in  England  at  all.  Bombay,  it  is  true, 
has  a  better  water  supply ;  but  it  has  no  drainage.  Calcutta  is  being  drained ;  but  it  has  no  water  supply. 
Two  of  the  seats  of  Government  have  thus  each  one  half  of  a  sanitary  improvement,  which  halves  ought 
never  to  be  separated.  Madras  has  neither.  As  to  barracks  and  cantonments,  it  is  quite  evident  that  both 
sanitary  medical  officer  and  sanitary  engineer  need  to  "  be  abroad." 

I  am,  my  Lord, 

Your  faithful  Servant, 

FLORENCE  NIGHTINGALE. 

Right  Hon.  Lord  Stanley,  M.P. 

President  of  the  Royal  Commission  Nov.  21,  1862. 
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Abstracts  of  Returns  made  to  Questions  issued  by  the  Royal  Commission  on  the  Sanitary 
State  of  the  Indian  Army  to  Commanding,  Engineering,  and  Medical  Officers  of  the 
Army  in  India  at  Stations  occupied  by  British  and  by  Native  Troops. 

(Prepared  by  Dr.  Sutherland.') 


With  a  view  of  obtaining  the  fullest  local  information  regarding  the  sanitary  state  of  the  troops  serving  in 
India,  a  series  of  questions,  reprinted  in  the  Appendix,  was  prepared  and  addressed  to  the  commanding, 
engineering,  and  medical  officers  at  every  station,  whether  occupied  by  British  or  native  troops. 

Special  reports  on  the  matters  referred  to  in  these  questions  were  also  called  for  from  the  principal  medical 
officers  of  each  presidency. 

Questions  were  sent  to  42  stations,  three  of  which  are  exclusively  native,  in  the  Bengal  presidency.  To 
the  Madras  presidency  there  were  sent  copies  of  questions  to  74  stations,  of  which  31  were  native  ;  and  to  the 
Bombay  presidency  were  sent  sets  to  59  stations,  of  which  34  were  native.  Of  these  175  series  of  questions, 
replies,  more  or  less  fully  given,  have  been  received  from  117  stations;  viz.,  from  35  British  and  three 
native  stations  in  Bengal  ;  from  29  British  and  20  native  stations  in  Madras  ;  and  from  18  British  and  12 
native  stations  in  Bombay. 

The  returns  do  not  afford  the  means  of  estimating  the  precise  number  of  troops  accommodated  at  each 
station  ;  sometimes  the  accommodation  is  given  numerically,  at  others,  by  regiments.  Again,  the  stations 
had  been  occupied  by  the  troops  there,  at  the  date  the  returns  were  made  up,  for  very  different  periods  of  time, 
varying  from  a  few  months  to  several  years. 

But  the  questions  were  so  framed  as  to  draw  out  the  largest  amount  of  experience  of  the  different  classes  of 
officers,  not  only  as  regards  the  stations  they  then  were  serving  at,  but  also  as  regards  those  at  which  they  had 
previously  served.  In  this  manner  there  has  been  collected  together  the  Indian  experience  of  nearly  every 
regiment  there  at  the  time,  on  every  point  bearing  on  the  soldiers'  health,  whether  relating  to  climate,  locality, 
barracks  and  hospitals,  diet,  habits,  or  duties. 

These  returns  will  be  found  to  contain  perhaps  the  largest  amount  of  important  sanitary  information  ever 
brought  together,  whether  regarded  simply  as  bearing  on  the  health  of  the  army,  or  in  reference  to  the 
advancement  of  civilization  and  of  public  interests  in  India. 

The  nature  of  the  questions,  part  of  which  were  direct,  part  cross-questions,  has  necessarily  led  to  the 
information  being  scattered  throughout  the  replies.  It  has,  therefore,  been  necessary  to  draw  up  a  short 
abstract  of  the  reports  from  each  presidency,  embodying  the  more  important  sanitary  results  of  the  inquiry. 
These  abstracts  by  no  means  exhaust  the  information.  Nearly  every  return,  on  the  contrary,  will  repay 
careful  consideration  ;  and  when  perused  by  the  light  of  our  present  knowledge,  they  are  found  to  show  very 
clearly  the  causes  which  have  hitherto  decimated  the  British  army  in  India,  together  with  the  local  conditions 
and  personal  habits  \u which  have  favoured  periodical  outbreaks  of  pestilence  among  the  native  population. 
Although  they  do  not  expressly  indicate  the  measures  required  for  protecting  health,  the  information  they 
contain  goes  a  long  way  towards  this  result  by  pointing  out  the  causes  of  the  evils. 

Prevailing  Diseases  among  the  Native  Population,  and  their  Causes. 

There  are  no  statistical  data  whereby  the  annual  ratio  of  sickness  and  mortality  to  the  native  population 
at  the  different  stations  can  be  ascertained. 

India  appears  to  possess  no  system  of  registration  whereby  the  exact  state  of  health  of  the  population  can 
be  known.  The  information,  therefore,  on  this  subject,  given  in  the  stational  returns,  is  of  a  very  general 
nature,  and  is  the  result  of  inquiries  made  on  the  spot ;  and  from  nearly  all  the  stations  the  information  is 
of  the  same  character.  Everywhere  the  miasmatic  class  of  diseases  is  the  one  which  ha3  attracted  the  notice 
of  medical  officers.  Fevers,  intermittent,  remittent,  and  typhoid,  cholera,  dysentery,  small-pox,  spleen  disease, 
diarrhoea,  rheumatism  ;  such  is  the  account  of  station  after  station.  Epidemics,  the  result  of  imperfect 
civilization  and  removable  causes,  prevail  in  India  at  the  present  day  as  epidemics  used  to  prevail  in  Europe 
in  the  middle  ages.  The  work  of  civilization  and  sanitary  improvement  has  yet  to  be  initiated  in  this  great 
country.  The  prevailing  causes  are  everywhere  the  same  :  filth,  stagnant  water,  damp,  foul  ditches,  want  of 
drainage,  bad  drinking  water,  "  utter  neglect  of  ventilation  and  of  all  sanitary  measures,"  overcrowding  of 
houses,  foul  air. 

There  is  not  a  local  cause  of  these  epidemic  diseases  cited  by  the  reporters  which  does  not  admit  of  miti- 
gation or  removal. 

At  almost  every  station  the  sanitary  condition  of  the  native  population  is  intimately  connected  with  the 
sanitary  condition  of  the  troops.  The  two  are  bound  up  together  so  closely  that  the  sanitary  improvement  of 
the  army  must  involve  one  of  two  courses,  either  the  removal  of  the  troops  away  from  the  civil  population,  or 
the  sanitary  improvement  of  stations,  as  one  part  of  the  sanitary  improvement  of  native  cities  and  towns,  and 
of  the  country. 

Diseases  among  Troops. 

The  evidence  on  this  subject  shows  that  throughout  the  whole  of  India,  malaria  is  the  underlying  condition 
of  endemic  and  epidemic  diseases.  There  is  no  station,  either  on  plains  or  mountains,  entirely  free  of  it.  It 
shows  itself  in  the  almost  universal  prevalence  of  fevers  of  the  periodic  type  ;  generally  intermittent  in  some 
form  or  remittent.  Malaria  is  also  concerned  in  the  prevalence  of  dysentery  and  cholera  ;  but  there  are 
other  special  predisposing  causes  of  these  diseases,  quite  sufficient  to  account  for  their  existence  even  without 
attributing  them  to  malaria. 

Diseases  of  miasmatic  origin  occasion  a  very  large  proportion  of  admissions  to  hospital  among  British 
troops,  and  also  of  current  mortality.     The  means  of  ascertaining  the  proportion  for  each  station  are 
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imperfect  ;  and  the  discrepancies  in  the  mortality  returns  for  Queen's  troops  and  for  British  troops  of 
the  Indian  army  serving  at  the  same  stations,  are  sufficient  to  show  serious  defects  in  the  statistical 
methods  employed.  Only  from  Bombay  Presidency  are  there  detailed  returns  of  sickness  and  mortality  ;  and 
these  show  that  the  miasmatic  deaths  range  from  one  half  to  about  three-fourths  of  the  entire  mortality. 
The  proportions  in  the  other  presidencies  have  been  arrived  at  from  other  sources,  and  these  afford  equally 
startling  facts.  In  Madras  presidency  the  miasmatic  mortality  is  from  one  half  to  three-fourths  of  the  total 
mortality.  In  the  Bengal  presidency  the  proportions  at  some  of  the  stations  are  even  higher.  At  one  station 
14  out  of  every  16  deaths  are  occasioned  by  these  diseases.  It  follows  from  the  facts,  that  diseases  produced 
by  malaria  and  by  mitigable  or  removable  conditions,  local  and  personal,  are  in  reality  the  causes  of  the  high 
death  rate  in  the  Indian  army.  E.g.,  the  mortality  at  Allahabad  is  122-  75  per  1,000  per  annum  ;  but  to 
this  death  rate  miasmatic  diseases  contribute  to  the  extent  of  82*34  per  1,000.  The  mortality  at  Fort 
William  is  102*35  per  1,000,  but  of  this  77*83  is  due  to  miasmatic  diseases. 

Again,  at  Poonamallee,  in  Madras  presidency,  the  total  mortality  is  89*55  per  1,000,  but  the  deaths  from 
miasmatic  disease  amount  to  69*65  per  1,000. 

At  Fort  St.  George,  Madras,  the  mortality  is  34*69,  and  the  deaths  from  miasmatic  disease  16*21  per  1,000. 

At  Belgaum,  in  Bombay  presidency,  although  the  total  death  rate  is  as  low  as  18*33  per  1,000  (a  little  more 
than  the  mortality  from  miasmatic  disease  at  Fort  St.  George),  miasmatic  diseases  contribute  no  less  than  10*  15 
per  1,000  of  this  proportion. 

At  Hyderabad  (Sinde),  miasmatic  diseases  occasion  a  mortality  of  26*62  per  1,000  out  of  a  total  annual 
mortality  of  35*85  per  1,000. 

Generally,  however,  in  the  Bombay  presidency,  the  miasmatic  deaths  bear  a  lower  proportion  to  the  total 
deaths  than  in  the  other  presidencies. 

At  Baroda,  an  unhealthy  station,  they  cause  exactly  one-third  of  the  mortality. 

For  the  whole  of  India,  the  highest  total  death  rate,  involving  the  greatest  prevalence  of  miasmatic  diseases, 
is  to  be  found  in  Lower  Bengal  and  at  stations  along  the  Ganges. 

The  most  fatal  of  all  diseases  in  India  is  dysentery.  During  the  16  years  preceding  1845,  the  deaths 
among  British  troops  serving  in  Bengal  from  this  one  disease  amounted  to  no  less  than  15^  per  1,000  per 
annum.  The  mortality  from  cholera  during  the  same  years  amounted  to  13  per  1,000  ;  from  remittent  fever, 
8  per  1,000  ;  from  liver  disease,  4|  per  1,000  ;  the  same  mortality  as  from  diarrhoea. 

Fevers  of  the  common  continued,  and  typhoid  types,  generally  considered  the  denizens  of  colder  climates, 
afforded  a  mortality  of  Q\  per  1,000,  and  ague  a  mortality  of  somewhat  less  than  3  per  1,000. 

The  deaths  from  apoplexy  and  sun-stroke  are  more  than  17  times  in  proportion  what  they  are  at  home  ; 
and  the  deaths  from  delirium  tremens  are  16  fold  what  they  are  among  our  home  civil  population.  On 
the  other  hand,  the  mortality  from  consumption  has  been  little  more  than  one  half  in  the  Indian  army  of 
what  it  is  in  the  civil  home  population,  and  about  one-fourth  of  what  it  was  in  the  home  army  in  the  10  years 
1837-46. 

The  stational  returns  afford  data  for  the  time  only  during  which  the  regiments  have  been  at  the  stations  ; 
but  the  facts  are  of  the  same  nature.  Everywhere  there  is  a  high  prevalence  of  fever,  chiefly  intermittent 
and  remittent,  the  particular  type  varying  at  different  stations.  Dysentery  and  cholera  are  much  more 
frequent  and  severe  at  some  stations  than  at  others.  At  most  of  the  stations  liver  disease  prevails  to  a 
considerable  extent,  attributed  generally  to  high  temperature  and  variability  of  climate,  combined  with  excess 
of  eating,  the  abuse  of  stimulants,  especially  spirits,  and  want  of  exercise.  Throughout  India  venereal 
disease  is  a  most  serious  cause  of  inefficiency.  At  some  stations  upwards  of  half  the  sick  in  hospital  are 
affected  with  it.  Rheumatism  is  a  common  disease  at  many  stations.  It  arises  from  variable  temperature, 
but  in  many  cases  it  is  said  to  be  the  result  of  venereal  disease.  Small-pox  occurs  occasionally,  but  not  to  any 
great  extent. 

An  analysis  of  the  predisposing  causes  of  this  high  sick  and  death  rate  brings  out  certain  prominent  facts 
of  great  importance,  which  may  be  classed  under  the  following  heads  : — 

Selection  of  Sites  for  Stations. 

Many  of  the  stations  occupy  obviously  unhealthy  sites  in  low  flat  districts,  having  very  limited  facilities 
for  natural  drainage,  and  surrounded  by  undrained,  badly  cultivated,  jungly  land.  Others  are  situated  on 
river  banks,  often  swampy,  and  liable  to  partial  overflow  of  water,  especially  during  the  rains.  Little 
complaint  is  made  of  the  soils  ;  but  there  is  a  concurrence  of  opinion  in  favour  of  porous  soils,  as  being  more 
conducive  to  health  than  retentive  soilg. 

So  far  as  can  be  gathered  from  the  returns,  mere  elevation  above  the  level  of  the  sea  appears  to  have  less 
influence  on  health  than  might  have  been  anticipated.  Some  low  stations  have  a  smaller  death  rate  than 
others  at  a  greater  elevation.  Elevation  is  nevertheless  a  very  important  element  as  regards  health  ;  but  it  is 
only  one  element  out  of  many,  and  its  advantages  may  be  neutralized  by  neglecting  other  conditions.  The 
returns  show  that  many  unhealthy  stations  may  be  improved  by  drainage,  and  by  attention  to  other  sanitary 
requirements.  Often  the  atmosphere  over  considerable  districts  is  rendered  more  or  less  impure  by  absence  or 
inefficiency  of  sanitary  police,  especially  as  regards  bazaars,  native  towns,  and  native  habits. 

Few,  if  any,  of  the  sites  at  present  occupied  by  troops  appear  to  have  had  a  fair  chance  in  this  respect  ; 
and  although  the  evidence  shows  that  abandoning  some  of  the  more  unhealthy  cantonments  would  be  a  very 
advisable  measure,  nevertheless  the  removable  sanitary  defects  everywhere  existing  indicate  how  much  may 
be  done  in  the  way  of  improving  even  the  worst  of  them. 

Climates. 

One  of  the  most  striking  results  of  this  inquiry  is  the  absence  of  distinct  allegations  against  the  Indian 
climates  as  being  special  causes  of  disease.  There  is  a  general  concurrence  as  to  the  fact  that  certain  seasons 
are  less  healthy  than  others.  Generally  the  most  unhealthy  seasons  are  the  beginning  and  the  end  of  the 
rains,  at  the  periods  when  heat  and  moisture  combine  in  producing  more  rapid  decomposition  and  dis- 
engaging of  malaria.  There  are  complaints  of  heat,  hot  winds,  damp,  fogs,  variability  ;  and  to  these  conditions, 
or  to  certain  of  them,  a  predisposing  influence  is  in  many  cases  attributed.  But  the  more  frequent  defects  in  the 
climate  are  those  of  a  merely  local  nature,  connected  with  unfortunate  selection  of  sites  for  cantonments,  and 
which  might,  in  all  probability,  be  avoided  by  selecting  other  sites  at  no  great  distance. 

The  reporters  consider  the  climates  at  certain  stations  more  conducive  to  health  than  others  ;  but,  as  already 
stated,  so  far  as  medical  experience  is  concerned,  there  is  an  absence  of  general  complaint  of  positive  unheal- 
thiness  in  the  climates,  per  se,  and  apart  from  malaria  and  local  causes  of  disease. 
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The  evidence  on  the  meteorological  data  is,  with  few  exceptions,  very  incomplete. 

Wherever  there  are  Government  observatories  there  are,  of  course,  reliable  data,  but  the  other  stations  are 
very  imperfectly  supplied  with  means  of  observation,  whether  as  regards  instruments  or  observers. 

The  majority  of  the  stations  appear  to  have  only  thermometers,  and  the  observations  are  not  corrected. 
Only  very  general  conclusions  cau,  therefore,  be  deduced  from  them  ;  but  such  as  they  are,  these  observations 
indicate  heat,  combined  with  moisture  and  heavy  rain  fall,  considerable  variability  and  high  sun  temperature. 
Certain  of  the  stations  have  excessively  dry  climates,  while  some  of  the  mountain  climates  approximate 
closely  to  those  of  southern  Europe. 

Generally,  however,  in  the  less  healthy  districts,  the  three  elements  of  heat,  moisture,  and  variability 
predominate. 

The  climates  along  the  western  coast  and  those  along  the  outlying  Himalayan  ranges  are  marked  by 
excessive  rain  fall.  100  inches  of  rain  per  annum  is  not  an  uncommon  rain  fall.  In  some  districts  it  is  half 
as  much  more  ;  and  at  one  station,  Chirra  Poonjee,  it  amounts  to  the  enormous  quantity  of  51  feet.  The 
greatest  rain  fall  takes  place  where  the  monsoon  strikes  the  mountain  ranges  ;  and  a  few  miles  to  lee- 
ward the  rain  fall  rapidly  diminishes,  and  the  climate  becomes  dry.  Fogs  are  common  at  these  elevations, 
alternating  with  high  temperature  and  powerful  solar  radiation  ;  but  there  appear  to  be  districts  close  at 
hand  where  the  air  becomes  dry  and  clear  from  its  excessive  moisture  having  been  discharged  upon  the  first 
mountain  ranges. 

The  difference  is  remarkable  between  the  eastern  and  western  coast  climates  ;  the  latter  are  very  wet,  the 
former  dry,  but  close,  warm,  and  sometimes  foggy. 

Barrack  Construction. 

The  great  majority  of  barracks  throughout  India  are  constructed  on  one  general  principle.  They  consist 
of  one  long  room,  sometimes  open  from  end  to  end,  sometimes  partially  divided  by  arches  and  open  to  the 
roof.  This  room  is  protected  from  the  sun's  rays  by  verandahs  from  8  to  12  feet  wide,  generally  single, 
i.e.,  one  verandah  surrounding  the  room,  in  the  older  class  of  buildings,  but  most  frequently  double,  i.e.,  two 
verandahs,  one  within  the  other,  in  the  more  recent  constructions.  This  latter  form  has  the  general 
appearance  of  a  long  Gothic  church,  having  a  central  nave  from  200  to  300  feet  in  length,  and  from  18  to  as 
much  as  40  feet  in  height,  with  side  aisles  opening  from  the  nave  by  numerous  arches.  In  the  double 
verandahed  barracks  there  are,  of  course,  two  of  these  aisles  on  each  side  the  central  nave. 

With  a  few  exceptional  cases,  all  Indian  barracks  consist  of  one  floor  only.  The  foundations  are  raised 
from  one  to  two  or  more  feet  above  the  ground  level.  There  is  generally  a  plinth  of  this  height  filled  in  with 
earth  or  rubbish,  and  the  floor  is  laid  on  the  top  of  the  material,  either  of  flags,  brick,  or  composition. 

No  means  are  provided  for  cutting  off"  the  ground  malaria  by  ventilation  beneath  the  flooring  ;  and  as  beds 
are  about  18  inches  high,  the  men  generally  sleep  within  3  or  4  feet  of  the  ground,  enveloped  in  malarious 
exhalation. 

Nearly  every  barrack  room  is  too  large,  and  contains  too  many  men.  In  the  majority  of  instances  the 
rooms  are  made  to  hold  from  40  or  50  to  as  many  as  100  men,  and  even  to  a  quarter  or  half  a  regiment.  The 
new  barracks  at  Fort  William  have  306  men  in  a  single  room.  The  infantry  barracks  at  Dinajjore  consist  of 
rooms  no  less  than  826  feet  long,  with  308  men  per  room.  At  Fort  St.  George,  Madras,  there  is  one  room 
2,124  feet  long,  which  contains  above  600  men. 

The  usual  breadth  of  the  centre  aisle  of  a  barrack  is  24  feet  ;  the  side  aisles  are  from  12  to  15  feet,  and 
the  outer  verandahs  from  8  to  12  feet.  So  that  in  all,  from  outer  air  to  outer  air  the  distance  is  from  50  feet 
to  nearly  80  feet  ;  or,  as  in  the  large  rooms  at  Fort  William,  with  306  men  per  room,  no  less  than  103  feet. 

The  idea  which  lies  at  the  root  of  this  form  of  construction  is  a  good  and  simple  one,  the  error  is  in  its 
mode  of  application.  Wherever  a  large  number  of  people  are  brought  together  under  one  roof  there  is  always 
more  or  less  risk  to  health.  But  in  a  country  like  India  the  risk  becomes  a  positive  danger.  The  great 
requirement  during  sleep  is  pure  air,  which  it  is  practically  impossible  to  obtain,  where  from  100  to  500  or 
600  men  sleep  in  the  same  room.    Subdivision  is  hence  absolutely  necessary  to  efficient »ventilation. 

Barracks  for  a  quarter  of  a  company  would  be  very  much  more  healthy  than  any  larger  rooms. 

It  would  therefore  appear  that  subdivision  of  barracks,  to  lodge  the  men  under  quite  separate  roofs,  is  one 
of  the  most  urgent  sanitary  improvements  required. 

It  appears  that  all  the  barrack  rooms  are  dark.  Windows  for  admitting  light  in  the  sense  in  which  we  use 
windows  in  England  scarcely  e*xist.  There  are  doors  or  windows  on  opposite  sides  under  the  verandahs  and 
small  cleristory  windows  in  the  centre  aisle,  but  the  form  of  construction  renders  them  insufficient  for  lighting, 
and  there  appears  to  be  a  general  idea  that  light  and  sun  heat  are  synonymous  terms.  The  subject  is  one, 
however,  of  such  importance  to  health  and  comfort  that  it  is  worth  while  so  to  plan  a  building  as  to  light  it 
without  heating  it. 

In  the  new  barracks  of  Upper  India  there  are  glazed  windows.  But  in  many  of  the  older  barracks,  the 
windows,  such  as  they  are,  are  unglazed  and  have  merely  solid  shutters  or  jalousies,  which,  when  shut,  render 
the  barrack  dark. 

A  condition  in  all  Indian  barracks  absolutely  essential  to  health  is  that  the  sleeping  rooms  be  raised  above  the 
influence  of  ground  malaria.  The  safest  construction  would  be  to  raise  the  whole  block  3  or  4  feet  with  free 
ventilation  below  ;  to  raise  the  barrack  two  floors  above  the  basement,  to  devote  the  lower  floor  to  dining 
rooms,  day  rooms,  libraries,  &c,  and  to  permit  men  to  sleep  only  on  the  upper  floor,  or  at  all  events  never  to 
allow  men  to  sleep  within  from  5  to  10  or  12  feet  of  the  ground  level,  in  proportion  as  the  barrack  is  situated 
on  an  elevated  healthy  site  or  on  a  low  unhealthy  one. 

Sleeping  rooms  should  have  only  single  open  verandahs,  and  these  should  never  be  used  to  eke  out  the  sleeping 
accommodation. 

The  external  ventilation  of  many  barracks  is  defective  ;  partly  from  surrounding  buildings,  partly  from  local 
position,  but  more  frequently  from  the  arrangement  adopted. 

Sometimes  the  barrack  blocks  interfere  with  each  other's  ventilation  ;  and  there  are  instances  in  which  the 
prevailing  winds  blow  against  the  end  of  long  barrack  rooms,  driving  the  foul  air  onwards  among  the  men.  At 
the  best  stations  the  barrack  buildings  are  echeloned  in  such  manner  that  the  prevailing  winds  blow  across 
the  room.    This  arrangement  is  always  the  best  for  warm  climates. 

Internal  ventilation  is  generally  more  or  less  provided  for.  Opposite  doors  and  windows  are  often  trusted 
to — one  of  the  best  methods,  if  properly  managed.  But  we  have  already  seen  that  the  distance  between  the 
opposite  doors  and  windows  is  from  two  to  three  times  too  great  to  admit  of  their  being  depended  on.  The 
wall  space  between  the  windows  and  doors  is  much  too  narrow,  and  the  men  while  in  bed  are  exposed  to  cold 
blasts  passing  over  them.    The  arrangement  of  beds  in  many  barracks  renders  it  impossible  to  ventilate 
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efficiently  with  doors  and  windows.  It  can  be  done  with  two  rows  of  beds  in  the  breadth  of  the  room,  but 
this  is  a  rare  arrangement  in  India.  Generally  there  are  four  rows,  sometimes  even  six  rows,  of  beds  between 
the  opposite  windows. 

In  the  newer  barracks  ventilation  is  in  some  degree  provided  for  by  the  cleristory  windows  already  mentioned, 
or  by  louvres  in  the  roof.  Apparently  the  most  efficient  of  the  Indian  methods  of  ventilation  is  where  part 
of  the  side  wall  is  filled  up  to  the  depth  of  two  or  three  feet  from  the  slope  of  the  roof  by  open  work,  with 
louvres  along  the  roof  to  admit  of  the  escape  of  foul  air. 

In  many  instances  the  ventilation  is  described  as  sufficient ;  in  many,  it  is  insufficient.  In  some  barracks 
there  cannot  be  said  to  be  any  ventilation  except  the  casual  opening  of  doors  and  windows,  while  in  some  cases 
it  is  described  as  sufficient  if  the  barracks  are  not  overcrowded. 

The  cubic  space  per  man  in  the  newer  barracks  is  not  often  below  1,000  feet.  There  are  instances 
however  in  which  it  is  under  600  cubic  feet,  and  at  several  stations  it  is  between  600  and  1,000  feet.  From 
1,500  to  1,800  cubic  feet  is  a  not  unfrequent  allowance  of  space  in  the  newer  barracks,  and  there  are  individual 
rooms  in  which  the  cubic  space  is  as  high  as  2,000  feet  per  man.  Compared  with  the  regulation  allowance  of 
space  at  home,  the  Indian  amount  is  apparently  magnificent.  But  the  rooms  of  Indian  barracks  are  generally 
so  high  that  the  cubic  space  is  above  the  men's  heads,  and  the  surface  overcrowding,  a  more  important  point,  is 
often  excessive.  From  50  to  60  square  feet  of  floor  space  is  a  not  uncommon  allowance  for  each  man.  In  a 
number  of  instances  it  is  from  60  to  80.  In  a  few  rooms  it  is  about  100,  but  there  are  instances  in  which  it  is 
under  50.  It  sometimes  does  not  exceed  40.  The  extent  of  superficial  area  usually  allowed,  in  relation  to  the 
manner  of  arranging  the  beds,  the  occupation  of  the  verandahs  as  sleeping  accommodation,  and  the  large  number 
of  men  per  room,  result  in  what  is  really,  as  regards  health,  great  overcrowding  and  impossibility  of  sufficient 
ventilation. 

Lavatories. — Almost  every  barrack  is  provided  with  one  or  more  ablution  rooms.  They  are  small  square 
apartments  detached  from  the  barrack,  often  without  fittings  of  any  kind,  never  properly  drained,  sometimes 
connected  with  cesspits  into  which  the  waste  water  runs,  to  be  absorbed  by  the  soil  or  to  be  lifted  out  again  and 
carried  away  by  hand.  Except  in  one  or  two  recent  barracks  the  ablution  rooms  are  destitute  of  water  supply 
unless  carried  by  bheesties.  Basins  or  tubs  are  usually  supplied  for  washing.  There  is  no  proper  bathing 
establishment  anywhere,  except  at  Fort  St.  George,  Madras.  At  a  number  of  stations  plunge  baths  have 
been  recently  constructed,  but  at  the  majority  of  stations  there  are  no  means  of  bathing.  Hence  the  appliances 
for  personal  cleanliness  are  almost  everywhere  deficient,  especially  when  the  nature  of  the  climate  is  taken  into 
account. 

Cook-houses. — The  cooking  arrangements  are  quite  peculiar  to  India.  There  is  no  cooking  apparatus  in  the 
proper  sense  of  the  term.  The  kitchen  is  an  out-building  with  a  row  of  small  fire-places,  over  which  native 
cooks  prepare  the  messes  in  copper  pans.  There  is  no  water  laid  on,  all  has  to  be  carried  by  hand.  There  is 
no  drainage,  the  whole  of  the  foul  water  either  runs  away  on  the  surface  or  is  led  into  open  gutters  or  cesspits. 
The  means  of  cooking  are  generally  described  as  "  sufficient,"  but  it  is  satisfactory  to  know  that  at  one  or  two 
stations  improved  apparatus  has  been  constructed. 

Water  Supply. 

Except  at  tlie  new  station  at  Wellington,  and  Fort  St.  George,  Madras,  there  is  no  water  supply  for  sanitary 
purposes  in  India,  as  it  is  understood  in  England  ;  and  Bombay  is  the  only  town  to  which  water  has  been 
conveyed  from  a  distance.  Almost  all  the  stations  are  supplied  from  shallow  wells.  At  several,  tank  or  river 
water  is  used.  It  seems  rarely  to  be  suspected  that  the  water  is  unwholesome  ;  but  the  sources  of  supply 
ought  to  excite  grave  suspicion  as  to  the  purity  of  the  water.  Wherever  anything  like  an  account  of  the 
quality  is  given,  the  water  is  unquestionably  bad  and  dangerous. 

Water  sources  have  been  very  rarely  submitted  to  chemical  analysis  ;  but  where  they  have  been  analysed, 
there  is  hardly  one  of  them  that  would  not  be  rejected  for  sanitary  purposes  at  home. 

There  is  scarcely  such  a  thing  as  a  pump  or  a  water  pipe  in  India.  Water  is  usually  raised  in  skins  or 
buckets,  and  carried  by  water  carriers  sometimes  a  considerable  distance,  in  one  case  two  miles,  to  the  place 
where  it  is  to  be  used.  It  is  poured  out  of  the  skin  into  earthen  or  wooden  vessels,  from  which  it  is  again 
drawn  for  drinking,  cooking,  or  washing. 

The  whole  arrangements  are  those  of  an  infant  state  of  society,  and  the  quantity  of  water  delivered  for  use, 
even  if  the  quality  were  unobjectionable,  would  never,  under  such  a  system,  be  sufficient  either  for  health  or 
cleanliness. 

The  water  supply  of  towns  is  derived  from  similar  sources,  tanks,  wells,  orl-ivers.  It  is  drawn  for  use  and 
distributed  in  the  same  manner  as  at  stations. 

As  there  is  no  drainage,  all  the  water  carried  into  stations  or  towns  must  necessarily  stay  there  ;  i.e.,  in  the 
subsoil,  unless  it  be  removed  by  hand  labour. 

Many  of  the  wells  are  polluted  with  sewage,  a  natural  result  of  the  state  of  the  water  supply  and  drainage. 

It  is  now  known  that  water  drawn  from  shallow  wells,  in  undrained  inhabited  areas,  is  one  of  the  most 
common  causes  of  epidemic  diseases,  especially  cholera  and  dysentery.  And  beyond  a  doubt  the  condition  of  the 
water  supply  of  towns  and  of  stations  exerts  a  powerful  influence  on  the  origin  and  progress  of  these 
diseases.  In  India,  as  elsewhere,  there  can  be  no  drainage  without  extended  water  supply,  extended  far 
beyond  the  possibilities  of  mere  labour  to  afford.  And  it  would  be  a  very  questionable  measure,  indeed,  to 
bring  in  more  water  without  a  complete  system  of  drainage  to  carry  it  away. 

Water  pipes  and  drain  pipes  are  but  the  two  extremities  of  one  mechanism.  One  of  them  would  be  useless 
or  injurious  without  the  other. 

The  present  system  of  water  supply  and  drainage  throughout  India,  for  barracks,  hospitals,  cantonments, 
cities,  and  towns,  is  nothing  more  than  that  usually  adopted  in  moveable  camps,  and  which  in  the  middle  ages 
led  to  such  disastrous  loss  of  life  from  pestilence  in  Europe. 

Drainage. 

In  the  sense  in  which  drainage  is  used  in  this  country,  for  protecting  the  public  health  by  removing  filth  and 
subsoil  water,  there  is  none  whatever  in  India.  The  most  that  is  aimed  at  is  surface  guttering,  always  a  very 
imperfect  expedient,  even  for  the  removal  of  surface  water  ;  and  unless  very  carefully  executed  and  well 
attended  to,  always  a  dangerous  expedient.  At  many  stations  the  whole  of  the  rainfall  either  evaporates,  runs 
off  on  the  surface,  if  there  be  fall  enough,  or  sinks  into  the  subsoil.  It  appears  to  be  generally  presumed  that 
because  a  soil  is  porous,  therefore  it  requires  no  drainage,  Avhereas  a  porous  subsoil  is  the  one  which  stands 
most  in  need,  while  it  most  readily  admits,  of  efficient  drainage.  Once  allow  a  porous  subsoil  to  become 
saturated  with  the  filth  of  a  population,  the  sooner  the  site  is  abandoned  the  better.  Only  by  very  careful 
drainage  can  the  public  health  be  protected  from  this  contingency  in  such  a  climate  as  that  of  India. 
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There  appears  to  be  no  paving,  and  without  paving  even  surface  drainage  is  impossible.  In  the  vicinity  of 
many  stations  there  are  large  surfaces  of  what  are  called  tanks,  but  which,  in  sanitary  language,  mean 
stagnant  water.  Many  of  these  ponds  become  partially  dry  in  summer,  exposing  large  surfaces  of  putrescent 
mud,  very  often  the  result  of  filth  and  foul  drainage  thrown  into  them.  Some  stations  are  placed  in  the 
vicinity  of  unwholesome  nullahs  (watercourses  which  become  partially  or  entirely  dry  when  the  rains  are  over), 
often  used  as  public  necessaries  by  the  native  population.  The  surface  is  frequently  excavated  into  hollows 
and  water  pits,  producing  malaria.  Not  a  single  barrack  or  hospital  appears  to  be  drained.  The  privies  are 
either  connected  with  cesspits  or  their  contents  are  removed  daily  by  sweepers.  The  refuse  water  from 
kitchens,  lavatories,  &c,  is  either  received  into  cesspits  or  allowed  to  run  away  upon  the  surface.  Usually 
these  cesspits  are  shallow,  and  their  contents  are  removed  by  hand  labour,  or  they  are  simply  soak  wells  to 
allow  the  foul  water  to  saturate  the  subsoil.  The  smell  from  these  arrangements  sometimes  pervades  the  air 
to  a  considerable  distance,  even  into  the  barrack  rooms.  If  such  be  the  condition  of  the  station  drainage, 
what  must  be  that  of  the  native  towns  ?  In  these  the  bad  state  of  the  drainage  is  simply  an  exaggeration  of 
the  state  of  things  about  the  barracks.  There  are  holes  and  gutters  full  of  filth  and  foul  water,  close  to  the 
houses.  No  domestic  conveniences  ;  often  cesspits  within  the  houses  and  compounds  ;  few  public  necessaries, 
the  mass  of  the  population  generally  resorting  to  the  fields  and  open  spaces  about  the  town. 

Generally,  as  regards  drainage,  the  description  applicable  to  the  condition  of  the  drainage  in  districts  in 
Europe  where  cholera  and  other  epidemic  diseases  usually  prevail,  would  apply  to  the  state  of  the  drainage  in 
and  around  Indian  stations,  with  this  important  difference,  however,  that  the  defects  are  far  more  serious  in 
degree  in  India  than  ever  they  are  in  our  colder  climates,  while  defects  much  less  serious  in  degree  would 
have  a  much  more  fatal  effect  in  the  higher  temperature  and  moisture  of  India. 

Intemperance. 

In  England  the  canteen  regulations  forbid  the  sale  of  ardent  spirits  in  canteens.  But  in  India,  as  in  other 
warm  climates  where  there  are  stations  of  the  British  army,  spirits  are  allowed  to  be  sold  to  the  extent  of  six 
ounces  per  man  per  day  to  all  applicants.  And  the  profit  made  on  it  goes  to  what  is  called  the  canteen  fund, 
spent  in  providing  the  soldiers  with  certain  conveniences  and  amusements,  which  there  are  at  present  no  other 
means  of  supplying.  Malt  liquor  is  also  very  generally  sold  in  the  canteens.  And  there  is  a  system  of 
interchange,  whereby  a  man  may  obtain  all  spirits  or  all  malt  liquor  ;  or  part  one,  part  the  other,  in  varying 
proportions. 

On  the  voyage  out  to  India  spirits  are  issued  to  the  soldier.  So  that,  Avhat  with  the  habit  thus  acquired 
and  the  subsequent  facilities  and  encouragements  to  the  use  of  intoxicating  liquors  held  out  in  India,  the 
British  army  in  that  country  presents  the'  largest  amount  of  drunkenness  of,  perhaps,  any  body  of  men  in 
existence,  as  it  certainly  does  of  disease  produced  directly  or  indirectly  by  intemperance. 

Take,  e.g.,  the  single  disease  of  delirium  tremens.  The  Bengal  mortality  statistics  show  that  for  the  same 
numbers  the  deaths  from  this  disease  have  been  16  times  more  numerous  among  British  soldiers  serving  in 
that  Presidency  than  among  their  civilian  countrymen  at  home. 

The  statioual  returns  from  all  parts  of  India  show  a  large  amount  of  disease  constantly  in  hospital,  the 
direct  or  indirect  result  of  this  system  of  dram  drinking.  The  poisonous  effects  of  ardent  spirits  appear  to  be 
more  powerfully  developed  in  India  than  in  colder  latitudes,  producing  in  that  country  a  marked  predisposition  to 
several  diseases,  popularly  considered  incident  to  the  climate.  Some  medical  officers  indeed  appear  to  consider 
that  spirit  tippling  and  drunkenness  are  the  main  causes  of  inefficiency  and  excessive  mortality  in  the  Indian 
army.  Almost  all  attribute  the  marked  prevalence  of  hepatic  disease  among  British  troops  to  this  habit  ; 
and  there  is  an  all  but  unanimous  concurrence  of  opinion,  both  among  commanding  and  medical  officers,  that 
it  would  be  a  great  public  good  to  prevent  the  sale  of  spirituous  liquors  altogether. 

The  reporters  consider  that  it  would  be  difficult  to  carry  out  such  a  reform  as  the  prohibition  of  the  sale 
of  spirits  in  canteens  without  incurring  what  they  consider  the  greater  risk  of  driving  the  soldier  to  the  use 
of  poisonous  bazaar  spirits  to  satisfy  his  craving.  But  on  the  other  hand  some  of  the  reporters  are  of  opinion 
that  this  very  craving  is  the  result  of  the  systematic  encouragement  of  dram  drinking,  held  out  by  the 
Government. 

The  soldier  considers  that  what  the  Government  permits  him  to  do  cannot  be  wrong.  And  when  his 
daily  allowance  of  spirits  from  the  canteen  does  not  suffice  him,  he  ekes  it  out  by  going  to  the  bazaar.  What- 
ever difference  of  opinion  there  may  be  on  the  practicability  of  the  reform,  the  verdict  is  all  but  unanimous 
that  the  present  system  is  ruinous  to  the  soldier  both  morally  and  physically.  And  it  is  for  the  Government 
to  find  a  way  of  making  practicable  that  which  all  are  agreed  to  be  necessary. 

Diet. 

The  diet  of  the  European  soldier  in  India  consists  of : — 
1  lb.  meat. 
1  lb.  bread. 
1  lb.  vegetables. 
4  oz.  rice. 
2\  oz.  sugar, 
y  oz.  tea  or  ly  oz.  coffee. 

The  vegetables  usually  consist  of  potatoes,  carrots,  onions,  cabbages,  turnips,  cauliflower,  pumpkins,  according 
to  season.  There  appears  to  be  a  very  general  deficiency  of  potatoes.  This  diet  is  issued  to  the  soldier  at  all 
the  stations  in  India,  irrespective  of  climate,  altitude,  or  season. 

The  men  not  unfrequently  supplement  this  ration  by  additions  of  unwholesomely  fed  pork,  &c,  and  they 
generally  eat  meat  two  or  three  times  a  day,  taking  their  heaviest  meal  in  the  hottest  period.  Not  only  so, 
but  they  are  allowed  to  draw  porter  with  it  and  spirits  after  it.  The  regimen  as  a  whole  is  what  would  be 
prescribed  for  healthy  men,  doing  hard  out-door  work  in  a  temperate  climate.  But  there  cannot  be  a  doubt 
of  the  great  risk  to  health  likely  to  arise  from  it  in  such  a  country  and  climate  as  India,  especially  when  we  at 
the  same  time  know  that  the  soldier's  life,  at  least  in  infantry  regiments,  is  one  not  of  hard  work  in  the  open  air 
but  of  inaction  and  lounging  in  his  hot  close  barrack  room. 

In  short  the  men  are  not  dieted  in  accordance  with  sound  physiological  principle.  And  as  one  result,  fiver 
engorgement  and  functional  diseases  of  other  organs  ensue.  Observation  of  native  habits  in  warm  climates 
would  show  that  the  bulk  of  their  diet  consists  of  farinaceous  and  vegetable  food  ;  and  a  change  to  this 
kind  of  food  is  no  less  necessary  for  Europeans  living  in  tropical  climates.  In  India,  the  soldier  should  be 
encouraged  by  all  means  to  increase  the  proportion  of  vegetable  material  in  his  diet,  and  to  diminish  the 
amount  of  animal  food  in  proportion  to  the  requirements  of  the  climate.  And  while  this  is  done,  work  should 
at  the  same  time  be  found  for  him  to  enable  him  to  digest  what  he  eats. 
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Means  of  Instruction  and  Recreation. 

In  India  there  is  no  correspondence  between  the  soldier's  diet  and  drink  and  his  means  of  exercise.  The 
regimen  usually  adopted  is  as  follows  : — 

After  early  drill  the  men  return  to  barracks,  Avhere  they  are  confined  the  whole  day  till  evening  in  their  hot, 
close,  crowded  rooms  ;  and  during  this  period  of  confinement  all  or  nearly  all  their  food  is  eaten.  At  the 
great  majority  of  stations  they  have  nothing  whatever  to  do  in  the  heat  of  the  day.  There  are  no  workshops 
in  which  they  can  employ  themselves,  and  there  are  no  sheds  or  other  covered  spaces  in  which  they  can  play  at 
games  cr  take  exercise.  Such  a  thing  as  a  covered  gymnasium  is  unknown.  There  are  ball  courts  and  skittle 
alleys,  more  or  less  numerous  ;  but  most  of  them  useless  in  the  heat  of  the  day.  Libraries  and  reading  rooms 
have  been  generally  provided  ;  but  for  the  soldiers  who  cannot  read,  there  is  no  corresponding  resource  to  occupy 
their  vacant  time.  At  one  station  it  is  stated  that  as  soon  as  the  12  o'clock  gun  fires  the  men  rush  out  of  their 
barrack  rooms  to  get  at  the  canteen  to  break  the  monotony  of  their  day,  adding  the  stimulus  of  drink  to  the  other 
unhealthy  conditions  naturally  resulting  from  the  system  of  diet  and  confinement  in  use.  It  is  important  to 
remark  that  the  most  healthy  arms  of  the  service,  the  cavalry  and  artillery,  have  some  exercise,  and  that 
where  men  have  been  allowed  to  go  out  shooting  no  injury  to  health  has  followed.  The  evidence  all  points 
in  one  direction,  viz.,  that  the  Indian  army  must  be  managed  more  in  accordance  with  sound  physiological 
principle.  The  men  must  be  dieted  according  to  climate  and  season,  and  not  on  one  general  inflexible  rule, 
as  at  present.  They  must  be  provided  with  rational  means  for  occupying  their  time,  by  supplying  them  with 
workshops,  gardens  to  cultivate  vegetables,  covered  spaces  for  games  and  exercises,  gymnastics,  which  ought 
to  be  made  a  parade,  and  soldiers'  clubs,  with  coffee  rooms,  on  the  plan  now  being  introduced  at  home  stations. 
Complaints  of  the  want  of  sufficient  means  of  occupying  the  men  are  all  but  universal  from  every  station  in 
India. 

Dress. 

The  soldiers'  dress  in  India  has  of  late  years  undergone  great  improvement,  and  is  now  generally  considered 
well  adapted  to  the  season,  climate,  and  duties.  There  are  suggestions  from  certain  stations  regarding 
improvements  in  head-dress,  boots,  &c.  ;  but  these  relate  to  points  of  detail.  The  opinion  appears  to  be 
general  that  flannel  worn  next  the  skin  would  be  preservative  of  health^  especially  in  variable  climates. 

Duties. 

Drills,  parades,  and  marches  take  place  in  early  morning,  and  are  over  for  the  day  soon  after  sunrise. 
Sometimes  there  are  short  drills  in  the  evening.  Guards  are  mounted,  as  at  home,  for  24  hours.  Except  at 
one  or  two  unhealthy  stations,  there  is  a  concurrence  of  opinion  that  night  guards  are  not  prejudicial  to  health. 
All  are  agreed  that  young  soldiers  should  not  learn  their  drill  in  India  (for  this  can  only  be  done  at  a  large 
sacrifice  of  health  and  life) — that  drill  should  be  perfected  either  at  home,  at  some  intermediate  station, 
or  on  the  hills. 

Period  of  Service. 

The  reporters  state  that  from  20  to  25  years  of  age  are  the  most  suitable  ages  for  young  soldiers  to  proceed 
to  India  ;  that  they  should  arrive  in  India  in  the  cool  season  (November  till  February).  From  10  to  12  years 
is  considered  a  sufficient  period  of  efficient  service  ;  but  certain  of  the  returns  state  that,  under  improved 
sanitary  conditions,  a  soldier  may  serve  as  long  in  India  as  anywhere  else. 

Hill  Stations. 

Very  few  of  the  reporters  have  had  experience  of  the  effect  of  hill  stations  on  the  health  of  troops,  and 
no  satisfactory  evidence  of  advantage  having  been  derived  from  residence  at  them  is  adduced  ;  but  at  the 
same  time  the  sanitary  condition  of  hill  stations,  as  described,  is  by  no  means  such  as  to  conduce  to  health 
anywhere.  There  is  evidence  as  to  improvement  in  health  of  certain  classes  of  invalids  by  hill  residence  ;  but 
other  classes  are  not  only  not  benefited,  but  their  health  is  injured  by  it.  The  reporters,  however,  with  few 
exceptions,  are  strongly  in  favour  of  selecting  hill  stations,  either  as  head-quarters  of  regiments  or  as  places 
to  which  detachments  could  be  sent  in  rotation  from  the  plains  for  recovering  their  stamina.  The  evidence,  at 
the  same  time,  proves  the  absolute  necessity  of  placing  all  hill  stations  in  the  best  possible  sanitary  condition. 

Hospitals. 

Every  station  has  one  or  more  hospitals,  generally  one  for  each  arm  of  the  service.  The  sites  on  which 
they  are  placed  partake  of  the  general  characteristics  of  the  locality  ;  but  the  best  positions  appear  to  have 
been  selected  for  the  hospital.  With  few  exceptions,  the  hospital  sites  are  described  as  being  well  exposed  to 
prevailing  winds,  and  as  having  sufficient  fall  for  drainage,  as  far  as  the  general  levels  admit  of.  At  two  or 
three  stations  the  hospital  sites  are  bad,  but  perhaps  not  more  unfavourable  than  those  of  the  barracks. 

The  general  construction  is  similar  to  the  barrack  construction.  Almost  all  the  hospitals  are  on  one  floor, 
raised  a  few  feet  above  the  ground,  without  ventilation  beneath.  There  is  a  foundation  wall  and  plinth  filled 
in  solid,  and  on  this  the  ward  floor  is  formed.  The  older  class  of  hospitals  resemble  huts,  each  hut  containing 
a  ward  with  two  or  three  smaller  rooms,  surrounded  outside  by  an  open  verandah  to  keep  off  the  sun.  The  newer 
class  of  hospitals  are  built  like  the  recent  barracks,  with  a  centre  aisle  and  two  side  aisles,  with  verandahs 
outside.  The  materials  used  are  burnt  or  sun-dried  brick,  wattle  and  daub,  or  stone.  The  floors  are  flagged,  or 
of  brick,  or  of  a  species  of  lime  concrete  (called  chunam).  The  roofs  in  the  older  class  of  hospitals  are  sloped 
and  constructed  of  thatch  and  tile.  In  the  newer  class  the  roofs  are  terraced  and  flat.  In  most,  instances  the 
material  is  considered  good,  and  the  walls  and  the  roofs,  together  with  the  verandahs,  sufficient  to  keep  the 
interior  of  the  hospital  cool. 

The  ward  dimensions  do  not  appear  to  have  been  laid  down  on  any  general  principle,  either  as  regards 
health  or  administration.  They  vary  in  length  from  30  or  40  feet  up  to  200  feet  and  upwards.  In  one  case, 
at  Dinapore,  the  hospital  ward  is  no  less  than  633  feet  long.  The  central  aisle  is  usually  from  20  to  25  feet 
wide.  If  there  be  single  verandahs,  these  are  usually  from  10  to  12  feet  wide,  making  the  whole  width  of  the 
hospital,  from  outer  air  to  outer  air,  including  walls,  between  40  and  50  feet.  If  the  verandahs  are  double, 
this  dimension  will  be  increased  by  25  feet,  making  the  entire  width  of  these  double  verandahed  wards  from  65 
to  75  feet.  The  length  of  the  building  is  sometimes  divided  by  cross  arches  into  what  are  called  separate 
wards,  which  form,  however,  in  reality  only  one  ward,  with  the  ventilation  partially  interrupted  by  cross  walls. 
The  height  of  the  wards  varies  from  15  to  24  feet  and  upwards  ;  but  there  are  wards,  as  at  Trimulgherry,  as 
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high  as  42  feet.  The  practical  result  of  this  great  height  is  not  that  the  sick  have  the  benefit  of  large  cubic 
space,  but  that  the  beds  are  overcrowded  on  the  surface.  The  Trimulgherry  hospital  contains  486  sick,  with 
only  24  square  feet  per  bed. 

The  number  of  beds  per  ward  varies  from  15  to  20,  up  to  80,  100,  and  in  several  cases  to  150  and  upwards. 
While  in  the  Trimulgherry  hospital  there  are  two  wards  with  228  sick  each  :  tenfold  too  many. 

The  cubic  space  per  bed  is  large  for  a  military  hospital  ;  but  it  scarcely  exceeds  the  amount  allowed  in  some 
wards  of  the  larger  London  hospitals.  Sometimes  it  is  under  1,000  cubic  feet  per  bed,  but  more  generally  it  is 
from  1,000  to  1,500  or  1,700  cubic  feet,  or  even  more  per  bed.  But  on  the  other  hand  the  ward  proportions 
are  such  that,  in  nearly  every  instance,  there  is  considerable  surface  overcrowding  for  the  climate.  The 
superficial  area  is  sometimes  as  low  as  24  square  feet.  Generally  it  is  from  40  to  60  or  70  square  feet.  In  a  few 
instances  the  area  is  100  square  feet  or  a  little  over. 

But  theie  is  scarcely  a  ward  which  gives  the  superficial  area  required  for  the  more  serious  cases  of  disease  in 
such  a  climate  as  India. 

So  far  as  the  evidence  goes  the  ventilation  provided  would  appear  to  be  generally  better  in  hospitals  than  in 
barracks.  There  are  the  usual  opposite  doors  and  Avindows,  with  ventilators  in  the  ridge,  openings  in  the 
walls,  and  cleristory  windows  in  the  double  verandahed  buildings. 

The  structural  arrangements  are  the  same  as  those  for  barracks.  But  the  state  of  the  hospital  ventilation  is 
less  complained  of,  apparently  because  more  attention  is  paid  to  it.  But,  considered  in  relation  to  the  con- 
struction of  the  buildings,  the  size  of  the  wards,  and  the  number  of  sick  in  one  room,  it  is  very  doubtful 
whether  these  hospitals  are  ever  free  of  a  "  hospital  atmosphere." 

Their  construction  shows  that  the  wards  must  be  dark  ;  and  Ave  know  that  light  is  an  element,  second  only 
in  importance  to  air,  in  the  course  of  disease. 

The  structural  arrangements  for  administration  are  very  deficient.  There  are  no  properly  placed  nurse's 
rooms  or  sculleries,  Avithout  which  there  can  be  no  Avard  discipline  or  real  administration.  The  medical  offices 
are  also  frequently  defective  ;  and  there  do  not  appear  to  be  any  means  of  performing  operations  more  than  are 
found  in  field  hospitals. 

There  is  no  hospital  drainage  in  India.  In  many  cases  even  the  roof  water  is  allowed  to  sink  into  the 
ground,  close  to  the  wards.  Any  attempt  at  drainage  is  merely  by  surface  gutters,  leading  outside  the 
hospital  Avail,  or  to  a  ditch  or  nullah.  There  are  no  water-closets,  only  open  privies  in  the  back  yard  of  the 
building,  the  contents  of  Avhich  are  removed  by  sweepers.  Sometimes  the  privies  are  over  cesspits.  All  the 
arrangements  are  offensive  ;  and  during  the  prevalence  of  epidemic  disease,  especially  of  dysentery  or  cholera, 
they  must  be  in  the  highest  degree  prejudicial. 

There  is  no  hospital  water  supply,  except  Avhat  is  carried  by  hand  labour,  sometimes  from  a  distance  of  one 
or  tAvo  miles.  Little  or  nothing  appears  to  be  known  of  the  quality  of  the  water,  and  the  means  of  distribu- 
tion ensure  the  supply  being  limited,  instead  of  being  unlimited,  the  only  safe  condition  of  all  hospital  water 
supply. 

The  means  of  cleanliness  as  described  are  very  deficient.  There  are  feAv  properly  fitted  lavatories,  and  feAV 
or  no  suitable  baths.  Washing  the  hands  and  face  in  any  Avay,  sometimes  (indeed  not  unfrequently)  in  a  little 
damp  square  room,  Avith  nothing  but  earthemvare  basins  on  the  floor,  or  tin  pots  Avith  wooden  tubs  instead  of 
baths,  and  vessels  for  storing  water,  out  of  which  the  sick  can  help  themselves  ;  this  appears  to  be  considered 
sufficient  for  cleanliness  in  Indian  hospitals.  The  improvements  in  these  matters  being  introduced  into  civil 
and  military  hospitals  in  England  appear  to  be  unheard  of  in  India. 

The  hospital  kitchens  are  on  the  same  plan  as  the  barrack  kitchens.  They  are  in  out-houses  behind  the 
hospital,  and  are  proA-ided  Avith  Ioav  fire-places,  on  Avhich  the  diets  are  cooked  in  the  native  fashion.  The 
cooking  is  generally  stated  to  be  sufficient,  but  occasionally  complaints  are  made  of  the  cooks,  and  opinions 
expressed  in  favour  of  the  Avhole  system  of  hospital  cooking  being  improved. 

In  all  cases  hospital  linen  is  washed  (and  torn)  by  native  Avashermen  (dhobies)  away  from  the  building. 

The  sanitary  condition  of  the  hospitals  is  generally  described  as  satisfactory.  In  some  instances  it  is  the 
reverse  ;  and  it  is  not  a  very  favourable  sign  that  the  sick  in  hospital  should  suffer  from  epidemic  diseases 
prevailing  in  the  vicinity. 

None  of  the  hospitals  contain  convalescent  wards.  ConA'alescents  appear  generally  to  be  sent  to  barracks, 
or  they  are  kept  in  hospital  Avith  the  sick  until  able  to  return  to  duty.  Wherever  there  is  serious  disease 
there  should  be  separate  accommodation  for  convalescents.  In  a  climate  Avhere  dysentery,  cholera,  and  fever 
are  the  prevailing  diseases,  it  is  a  certain  method  of  delaying  recovery  to  associate  convalescing  and  sick  men 
in  the  same  wards  ;  and  Indian  barracks  Avith  their  dieting  and  facilities  for  obtaining  drink,  are  not  the  best 
places  to  send  convalescents  for  the  purpose  of  avoiding  this  risk. 

Attendance  on  sick  is  provided  for  in  India  by  a  subordinate  medical  department,  and  by  Avard  coolies  and  by 
ward  servants  acting  under  the  orders  of  the  medical  officers.  There  is  a  great  subdivision  of  labour  in  the 
hospital  duties,  and  consequently  a  very  large  number  of  attendants  and  seivants  in  proportion  to  the  sick. 
The  hospital  of  an  entire  regiment  has  an  ordinary  establishment  of  79  persons,  increased  in  hot  Aveather  to  no 
less  than  240.    In  this  are  included  Avater-carriers  and  mehters  for  removing  hospital  filth  and  refuse. 

The  sick  are  attended  by  native  ward  boys,  and  severe  cases  by  comrades,  obtained  on  requisition  of  the 
medical  officer.  There  is  a  regimental  hospital  serjeant  for  discipline.  No  training  appears  to  be  given  to 
the  attendants  for  ward  duties.  At  one  station  (Allahabad)  there  are  female  nurses  in  the  general  hospital, 
stated  to  be  a  great  comfort  and  benefit  to  the  sick. 

Notwithstanding  the  large  staff  attached  to  these  hospitals  (larger  at  times  than  the  number  of  sick)  there  is 
strong  evidence  that  the  hospital  administration  is  not  good,  and  requires  much  improvement. 

Nearly  every  station  has  one  or  more  female  hospitals,  many  of  Avhich  have  been  specially  constructed.  But 
at  some  stations  the  female  hospital  accommodation  is  under  the  same  roof  with  the  male  hospital  ;  and  some- 
times it  consists  of  a  male  Avard  misappropriated  for  the  purpose.  At  a  feAv  stations  the  sick  wives  and  children 
of  soldiers  have  to  be  attended  in  their  own  quarters.  The  specially  built  female  hospitals  have  the  same 
general  structural  defects  as  the  male  hospitals  ;  but  the  accommodation  generally  is  described  as  "  sufficient." 

Native  Lines. 

The  sanitary  defects  of  native  lines  are  the  same  as  those  in  British  cantonments  ;  but  in  a  much  more 
aggravated  degree,  from  the  general  neglect  of  all  sanitary  precautions  among  natives. 

Native  troops  generally  receive  hutting  money,  and  hut  themselves  on  the  ground  appropriated  to  them, 
without  regard  to  order  or  regularity. 

The  ground  is  undrained,  or  it  is  merely  trenched,  and  full  of  excavated  holes,  the  receptacles  of  all  sorts 
of  filth. 

The  sanitary  police  is  extremely  imperfect. 
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A  considerable  extent  of  the  surrounding  ground  is  often  covered  with  filth.  The  bazaars  are  very  bad,  the 
streets  sometimes  used  as  privies.  Bad  -water,  no  drainage,  overcrowding,  dung-heaps  and  tilth,  appear  to  be 
their  normal  condition.  No  person  can  read  these  native  returns  without  beifig  convinced  that  the  most 
virulent  causes  of  local  diseases  and  pestilences  are  in  continual  activity  in  and  around  the  stations. 

Although  the  system  of  hutting  native  troops  could  be  so  applied  as  to  possess  great  sanitary  advantages, 
these  advantages  are  by  no  means  realized. 

The  men  are  sometimes  hutted  separately  in  huts  constructed  of  bamboo  and  matting.  But  sometimes  the 
huts  are  merely  long  open  sheds  divided  (pendals).  Generally  there  is  bare  ground  for  the  floor,  and  the  men 
frequently  sleep  outside  in  hot  weather.  Native  troops  are  always  exposed  to  ground  malaria  in  a  concentrated 
form  during  sleep  ;  and  their  huts  can  never  be  otherwise  than  damp,  especially  during  the  rainy  season.  When 
more  permanent  materials  are  employed,  such  as  sun  dried  bricks,  ventilation  is  effected  by  a  door  and  an 
opening  in  the  wall,  instead  of  a  window.    The  ventilation  could  be  materially  improved  by  roof  openings. 

With  all  their  disadvantages,  these  native  huts  and  barracks  are  possessed  of  sanitary  advantages  of  a  most 
important  kind.  There  need  be  no  overcrowding,  either  in  cubic  contents  or  in  superficial  area,  except,  perhaps, 
where  the  soldier  is  married,  in  which  case  his  wife  and  family  live  with  him,  but  in  which  case  he  does  not 
always  build  a  larger  hut.  There  are  abundant  means  of  natural  ventilation  ;  and  the  huts  are  not  exposed  to 
the  great  evil  of  European  barracks,  viz.,  crowding  perhaps  a  quarter  of  a  regiment  in  the  same  room.  The 
water  supply  is  the  same  as  for  European  barracks,  viz.,  wells,  tanks,  and  rivers.  Natives  are  said  to  be 
generally  more  particular  about  the  quality  of  the  water  than  are  Europeans  ;  but  the  reports  nevertheless 
furnish  sufficient  evidence  of  unwholesome  water  being  extensively  used.  At  many  stations  where  there  are 
native  troops,  tank  water  is  used,  always  more  or  less  polluted  with  surface  drainage  and  filth  washed  in  by  the 
rains.  Sometimes  the  same  tank  is  used  for  drinking  and  bathing.  The  well  water  is  often  poluted  by 
infiltration  of  putrid  organic  matter  from  a  foul  undrained  subsoil.  There  are  neither  lavatories  nor  baths. 
There  are  no  cook  houses.  Where  there  are  privies,  these  are  of  the  most  offensive  character,  and  sometimes 
they  are  cleansed  by  merely  throwing  the  contents  over  the  adjacent  surface.  But  often  there  is  no  provision 
whatever  made.  The  arrangements  of  a  native  station  are  those  of  an  oriental  camp,  and  entail  great  liability 
on  the  part  of  their  occupants  to  periodic  fevers  and  to  any  epidemics,  especially  those  of  bowel  diseases, 
which  may  happen  to  prevail. 

Native  troqps  enjoy  a  remarkable  exemption  from  liver  disease,  which  is  attributed  to  their  temperate  habits 
in  eating  and  drinking.  They  suffer  from  venereal  disease  in  a  very  low  ratio,  from  a  tenth  to  a  twentieth 
part  of  the  ratio  of  European  troops.  Rheumatism  is  frequent  among  them,  arising  apparently  from  damp, 
want  of  care  in  clothing,  and  rapid  change  of  temperature.  Intermittent  fever  is  one  of  their  most  common 
diseases. 

The  condition  of  the  air,  over  some  of  these  native  stations,  in  still,  warm,  moist  weather,  is  extremely 
offensive  and  unwholesome,  and  nuisance  from  it  is  experienced  to  some  distance.  This  is  the  result  of  filth 
and  want  of  drainage. 

Native  troops  are  allowed  to  diet  themselves,  a  system  which  is  attended  with  serious  disadvantage  in  eases 
where  the  men  stint  themselves  of  proper  food  to  save  money.  Their  cooking  is  frequently  very  imperfect  and 
unwholesome. 

At  a  number  of  stations  there  are  native  schools  ;  but  with  these  exceptions  there  are  no  means  provided, 
either  for  instruction,  recreation,  or  exercise.  In  this  respect  the  men  appear  to  be  left  wholly  to  themselves, 
without  interference  on  the  part  of  their  officers. 

Native  hospitals  are  of  more  permanent  construction  than  the  barracks.  They  consist  essentially  of  a  single 
hut  ward,  with  sometimes  two  or  three  smaller  wards,  built  on  the  same  general  plan  as  British  hospitals,  but 
affording  considerably  less  cubic  space  per  man.  This  is  generally  from  a  third  to  a  half  of  that  allotted  in 
British  hospitals,  and  hence,  as  a  rule,  all  native  hospitals  are  overcrowded.  The  usual  means  of  ventilation 
are  doors  and  windows,  often  not  glazed.  It  can  never  be  enough,  with  so  small  a  cubic  space.  Except  this 
ward  or  wards,  it  cannot  be  said  that  the  native  sick  accommodation  has  any  other  hospital  characteristic. 
In  all  the  other  conveniences  required  for  the  treatment  of  sick  there  is  entire  deficiency.  There  are  no 
suitable  nurses'  rooms,  no  ablution  nor  bath  accommodation,  patients  being  allowed  to  go  home  to  wash  or  to 
bathe  themselves  in  the  nearest  tank.  There  are  no  waterclosets  or  proper  latrines.  The  substitutes  for  these 
are  indescribable,  offensive,  and  injurious  to  health.  There  are  no  hospital  kitchens,  and  no  cooks.  The 
patient  or  a  friend  does  the  sick  cooking..  There  are  no  hospital  diets.  The  sick  diet  themselves  according 
to  their  own  fancy.  The  attendance  consists  generally  of  an  officer  of  the  subordinate  medical  department,  a 
Serjeant,  and  comrades  from  the  ranks.  A  native  station  hospital  is  simply  a  very  inferior  form  of  European 
camp  hospital,  in  which  the  sick  can  be  more  conveniently  visited  than  in  their  own  lines,  and  where  the 
medical  officer  has  the  power  of  giving  them  medicine.  So  far  as  can  be  learned  from  these  returns,  the 
present  native  hospital  system  contemplates  nothiifg  more  than  this. 

The  sick  wives  and  children  of  native  soldiers  present  themselves  to  the  medical  officer  for  advice,  or  are 
attended  in  their  own  huts  when  too  ill  to  come  to  him. 

Considered  as  a  whole,  this  native  hospital  system  resembles  nothing  to  which  the  name  of  hospital  system 
can  be  applied. 

BtTRIAL  OF  THE  DEAD. 

There  are  burial  grounds  at  all  stations  occupied  by  British  troops.  These  grounds  are  placed  outside  the 
cantonments,  at  a  sufficient  distance  to  prevent  injury  to  health. 

The  surface  area  allowed,  and  the  general  method  of  conducting  interments,  is  the  same  as  in  this  country. 

Native  dead  are  disposed  of  according  to  religion  and  caste.  Mohammedans  bury  their  dead  in  separate 
grounds,  often  at  a  considerable  distance  from  human  dwellings.  Their  method  of  burial  is  objectionable,  and 
would  give  rise  to  nuisance  if  close  to  towns. 

In  certain  cases  there  are  burial  grounds  within  cities,  which  are  complained  of  as  being  injurious,  and  a 
practice  is  mentioned  of  burying  within  compounds  or  in  houses. 

Hindoos  burn  their  dead,  often  very  imperfectly,  and  throw  the  remains  into  rivers. 

There  is  no  complaint  of  injury  to  the  health  of  British  troops  from  any  of  the  existing  practices,  although 
occasionally  nuisance  arises  from  them. 
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BENGAL  PRESIDENCY. 


ABSTRACT  OF  SANITARY  DETAILS  IN  RETURNS  FROM  PRINCIPAL  STATIONS  WHERE  THERE 

IS  ACCOMMODATION  FOR  BRITISH  TROOPS. 


Returns  have  been  made  from  35  stations  in  Bengal 
presidency,  where  there  is  accommodation  for  British 
troops.  Of  these  stations  34  are  included  in  the  following 
abstract. 

The  stations  least  elevated  above  the  sea  level  are  Fort 
William  and,  farther  up  the  river,  Dumdum,  which  are  only 
18  feet  above  the  sea.  At  these  two  stations  there  is  accom- 
modation for  above  3,000  troops,  in  positions  so  low  that 
the  tide  washes  into  all  the  neighbouring  ditches,  and  more 
or  less  saturates  the  subsoil  with  water. 

Along  the  valley  of  the  Ganges,  from  Fort  William  as  far 
as  Lucknoiv,  and  close  upon  the  river,  there  are  upwards  of 
15,000  British  troops  located  at  elevations  above  the  sea 
level  varying  from  80  feet  to  368  feet.  With  scarcely  an 
exception,  these  stations  are  on  the  same  level  as  the  sur- 
rounding country.  Allahabad  is  partly  40  feet  above  the 
Ganges,  but  a  third  of  the  station  is  actually  below  the 
river.  Berhampore  is  3  feet  below  the  level  of  the  river 
Bhagirutty,  which  skirts  the  station. 

The  N.W.  stations  are  on  higher  ground ;  Ferozepore, 
the  lowest  of  them,  is  720  feet  above  the  sea  level,  and 
Rawul  Pindi  is  1,500  feet. 

Between  these  two  elevations  there  is  accommodation  for 
above  20,000  troops. 

Hazareebaugh,  one  of  the  best  stations  of  the  Presidency, 
is  situated  on  a  table  land  in  Lower  Bengal,  1,900  feet 
above  the  sea.  There  are  above  1,100  troops  barracked  at 
this  station.  The  cantonment  site  has  the  advantage  of 
being  200  feet  above  the  level  of  the  adjacent  country. 


Meerut  and  Agra  are,  one  100,  the  other  50  feet,  above 
the  surrounding  levels ;  but  with  these  exceptions  the  sta- 
tions generally  are  little,  if  at  all,  raised  above  the  adjacent 
country. 

There  are  four  returns  from  hill  stations  at  elevations 
from  7,000  to  7,800  feet  above  the  level  of  the  sea,  but  the 
accommodation  provided  at  these  is  for  not  more  than 
1,200  men.  The  highest  of  these  stations  is  Murree.  They 
are  all  situated  in  the  Himalayas,  and  are  at  present  used  as 
sanitaria. 

There  are  11  considerable  stations  on  the  banks  of  the 
river  Ganges. 

The  subsoil  is  chiefly  alluvium  and  clay,  more  or  less  wet 
or  marshy  during  the  rains.  The  surrounding  country  is 
generally  undulating  or  flat,  and  in  several  instances  the 
means  of  natural  drainage  are  deficient. 

The  majority  of  the  N.W.  stations,  are  situated  on 
flat  sandy  ground,  with  more  or  less  alluvium  mixed  with 
limestone  nodules  or  conglomerate.  In  some  districts 
the  underlying  rock  is  sandstone.  The  country  round 
several  of  these  stations  is  imperfectly  cultivated,  and 
there  is  not  much  wood  for  shade.  The  hill  stations  rest 
on  mountain  masses  of  gneiss,  sandstone,  and  limestone. 
They  are  generally  on  ridges,  with  steep  slopes  or  ravines 
falling  from  them,  and  have  ample  means  of  natural  drain- 
age and  water  supply,  but  they  are  subject  to  very  heavy 
rain-fall  and  great  dampness  at  certain  seasons. 


I.  TOPO- 
GRAPHY.- 
MOR- 
TALITY. 


Stations. 


Fort  William 
Dinapore  - 
Cawnpore  - 

Meerut 
Agra 

Umballa 
Loodiana  - 
Ferozepore  - 
Jullundur  - 
Lahore 
Mean  Meer  - 
Peshawur  - 
Sealkote  - 
Murree 
Ghazeepore 

Berhampore 
Hazareebaugh 
Allahabad  - 

Dumdum  - 
Benares 
Landour 
Muttra 

Raneegunge 
Umritsir 
Nynee  Tal  - 
Rawul  Pindi 

Lucknow  - 
Chunar 

Roorkee 
Jhansi 

Barrackpore 

Delhi 

Morar  Gwalior 
Jubbulpore 

Darjeeling  - 


Elevation  above 


Sea. 
Feet. 


Country 
Poet. 


18 
212 


900 
800 

1,050 
900 
720 
937 

1,128 

1,056 
900 
7,800 


76| 

i, goo- 
ses 

18 
270 
7,000 


370 
900 
7,609 
1,500 

360 
250 


700 
23 
800 
800 
1,250 

7,000 


100 

50 

0 
0 
0 
12 


68 

0 

2,500 
0 

—  3 
200 
40 

0 
0 

4,000 


0 
0 

1,200 
+ 


Accom- 
moda-  Actual 
tion  for  Oecupa- 
British  tion. 
Troops. 


Mortality  per  1000 
per  annum  (Queen's] 
British  Infantry.* 


Total. 


0 
0 
0 

6,000 


1,465 
910 
1,402 

4.227 
1,776 

2,162 

948 


1,200 

830 

1,196 
1,120 
4,280 

1,649 
1,377 
200 
424 

1,424 
1,650 
840 
200 

124 


630 
189 

1,080 


1,594 
1,000 

120 


1,400 

2,162 

1,148 
1,200 

2,214 

2,651 

848 


1,080 
2,515 


876 
223 
400 

1,120 
620 
740 


487 


959 


827 


102-35 
62-55 
91-48 

45-12 

42-48 


56-05 
36-G2 

81-42 

61-23 
26-79 
91-76 
47-03 


125 


76"  57 


60-71 
37-26 


28-86 
169-29 


38-95 


Miasmatic 
Diseases. 


77-83 
48-02 
71-58 

30-41 

20-  58 

38*27 

36-77 

21-  33 

58-23 

41-  81 
13-17 
47-06 

42-  08 


82-34 
64-79 


29-01 
23-45 


14-29 
148-73 


23-37 


Topographical  Remarks. 


Plain  ;  swampy  ;  alluvial  ;  sand ;  clay  ;  numerous  tanks. 

On  hank  of  Ganges  ;  flat ;  flooded  during  rain. 

Flat  ;  sandy  ;  arid  ;  no  jungle ;  alluvium  on  kunkur  ; 

60  feet  above  Ganges. 
Sandy  ;  flat ;  dry  ;  loam  on  calcareous  conglomerate. 
Flat ;  dry  ;  sandy ;  ravines  ;  unhealthy  ;  alluvium  ;  clay  ; 

sand  ;  lime. 
Flat ;  sanely  ;  cultivated. 
Sandy  plains,  with  clay  ;  cultivated. 
SJ  miles  from  Sutlej  ;  flat ;  sterile ;  sand  and  clay. 
Flat ;  sandy  ;  hollows  with  water. 

j  Flat ;  arid  plain  ;  alluvial  clay  ;  loam  and  sand  ;  last  on 
\  surface. 

Flat ;  partially  irrigated. 
Flat ;  alluvial  ;  sandy  subsoil. 

Mountainous;  sandstone;  indurated  red  clay,  and  black  soil. 
On  bank  of  Ganges ;   alluvium  with  calcareous  con- 
glomerate. 

Alluvial  ;  many  water  holes  ;  3  feet  below  river  level. 

Undulating  ;  dry  ;  gravel  and  loam  on  clay. 

At  junction  of  Ganges  and  Jumna  ;  sandy  ;  country  under 

water  from  July  to  November ;  clay  subsoil. 
Alluvium  and  clay ;  swampy  during  rains. 
Undulating  ;  alluvial ;  resting  on  calcareous  conglomerate. 
Mountainous. 

Subsoil  kunkur  ;  flat;   sandy;  dry;   close  to  Jumna; 

water  lies  on  surface. 
Undulating;  sandy;  swampy;  gravel  and  sandstone. 
Flat ;  sandy,  with  clay  ;  kunkur. 
Mountainous  ;  limestone. 

Alluvial  plain  ;  loam  and  clay  resting  on  limestone  con- 
glomerate. 
Site  open. 

Close  to  Ganges  ;  sandy  ;  swampy  from  overflow  ;  sand- 
stone. 
Dry  sandy  plain. 

Rocky ;  hilly ;  barren  ;  ravines ;  granite  and  quartz 
subsoil. 

Flat,  alluvial,  marshy  jungle,  on  bank  of  Hooghly  ;  allu- 
vium, with  sand  and  clay. 

Rocky  ;  ravines  ;  flat ;  dry;  sandy  ;  some  swamp  ;  jungle 
and  wood 

On  bank  of  river  Morar  ;  stony,  barren  hills ;  open,  un- 
dulating country  ;  argillaceous  soil  ;  kunkur  subsoil. 

Hilly  and  flat  ;  jungle  and  water  in  vicinity  ;  cultivated 
in  parts ;  sand  ;  black  cotton  soil,  with  black  trap  or 
laterite. 

Mountainous  ;  gneiss  rock;  subsoil  clay, -covered  by  sand 
and  vegetable  soil ;  forest  at  a  short  distance. 


*  From  the  Statistics  of  Sickness  and  Mortality  among  Queen's  Troops  in  the  Appendix. 
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ABSTRACTS  OF  STATIONAL  RETURNS  : 


Stations. 


Replies. 


II.  LOCAL  CLIMATES 
Fort  William. 


DlNA  PORE. 


Cawnpore. 


Meerut. 


Agra. 


Umballa. 


LOODIANA. 


Ferozepore. 


JULLUNDUR. 


Mean  Meer. 


Peshawur. 


Sealkote. 


1.  Mean  maximum  varies  from  71°'4  in  December  to  930-8  in  May;  mean  minimum  varies 
from  590,3  in  December  to  80o,8  in  June ;  mean  daily  range  varies  from  7°"5  in  August  to 
180-1  in  December;  mean  sun  temperature  from  124°-3  in  December  to  1350-9  in  October. 
Mean  rainfall  64  inches ;  temperature  high  ;  atmosphere  generally  moist,  at  times  very 
offensive  and  impure  from  malaria  and  effluvia  near  Calcutta,  less  so  in  Fort  William. 
Healthy  months,  November  to  March ;  unhealthy,  April,  May,  September,  October, 
when  prevailing  diseases  are  fevers,  intermittent,  remittent,  cholera,  smaLLpox,  dysentery. 
Climate  affects  health  and  constitution  of  troops  in  garrison.  Change  from  cold  to  heat, 
extreme  humidity,  drying  of  country  after  rain,  precede  or  accompany  miasmatic  disease. 

2.  No  meteorological  observations  ;  climate  a  medium  between  damp  of  Bengal  and  drought 
of  N.W.  Damp  in  rains ;  tolerably  free  of  dust;  morning  fog  November  and  December; 
bronchitis  and  bowel  disease  and  dysentery  caused  by  cold  nights ;  warm  clothing  required 
in  winter,  flannel  in  all  seasons;  men  allowed  to  go  out  in  cloudy  weather;  December  to 
March  most  healthy  months.  Prevailing  diseases,  heat,  apoplexy,  fevers,  dysentery,  bowel 
and  hepatic  diseases.    Fever  follows  drying  up  of  country  after  rains. 

3.  Records  destroyed  during  mutiny.  Great  fluctuations  of  temperature,  humidity  and  pres- 
sure. Temperature  extremely  high  during  hot  winds,  and  mortality  occurs  from  heat 
apoplexy,  sunstroke,  &c. ;  most  unhealthy  months,  April  to  September,  when  prevailing 
diseases  are  fevers,  cholera,  dysentery,  rheumatism. 

4.  Mean  maximum  temperature,  69°  in  December,  103°  in  May ;  mean  minimum  49£°  in 
January,  84|°  in  July;  mean  daily  range,  9°  in  September,  31°  in  November ;  mean  sun 
temperature  84°  in  December,  118°  in  May.  Rainfall  17'89  inches.  Climate  good;  dry  a 
great  part  of  year ;  not  variable ;  fogs  very  rare ;  much  dust  in  dry  seasons ;  no  bad 
influence  on  health ;  most  healthy  months,  December  till  March  ;  most  unhealthy  months, 
August  to  October,  when  fevers  intermittent,  remittent,  and  continued ;  catarrh,  diarrhoea, 
dysentery,  and  hepatitis  prevail.  Fevers  most  prevalent  at  end  of  rainy  season  ;  small-pox  in 
March  and  April.    Great  variation  of  temperature  produces  influenza,  sometimes  cholera. 

5.  Mean  maximum  temperature  varies  from  73°"  3  in  January  to  112°"/  in  June;  mean  mini- 
mum temperature  varies  from  42i°  in  January  to  830-3  in  June  ;  mean  daily  range  18°'4  in 
July  to  38°-l  in  April ;  mean  daily  temperature  660,9  in  January  to  97°' 1  in  June.  Rain- 
fall about  10i  inches.  Climate  from  end  of  October  to  beginning  of  April  cool,  clear,  and 
healthy  ;  very  hot  and  dry,  but  not  unhealthy  till  end  of  June  ;  hot  and  moist  till  end  of 
September,  when  fevers  prevail ;  much  dust  in  hot' season  ;  much  animal  food  not  required ; 
exposure  to  sun  to  be  avoided  in  hottest  season  ;  flannel  belt  required.  Healthiest  months, 
November  to  April ;  unhealthiest,  August  to  October.  Miasmatic  fever,  with  dysentery, 
prevails;  sunstroke  frequent  in  May  and  June ;  liver  complaints  prevail  in  hot  and  rainy 
season  ;  chest  affections  in  cold  season. 

6.  Mean  maximum  temperature  varies  from  76°  in  December  to  113°  in  June;  mean  mini- 
mum temperature  37°  in  December  and  January  to  76°  in  June  ;  mean  temperature  59°-8  in 
January  to  96°-6  in  June;  maximum  sun  temperature  89°  in  December  and  January  to 
128°  in  October.  Rainfall  26'3  inches.  Climate  generally  healthy  ;  dry  and  hot  for  three 
months ;  moist  and  hot  for  three  months ;  temperate  for  two  months ;  cold  and  bracing 
four  months  ;  neither  variable  nor  foggy  ;  more  or  less  dusty  from  April  till  July  ;  debili- 
tating from  April  till  October,  during  which  less  animal  food  and  light  clothing  should  be 
used  ;  flannel  required  during  rains.  February  most  healthy,  July  most  unhealthy  month ; 
prevailing  diseases,  fevers,  rheumatism,  bowel  and  liver  complaints. 

7.  No  meteorological  instruments.  Climate  very  dry;  heat  very  great  April  to  October. 
Rainfall  very  variable ;  nights  cold  in  cold  season,  sometimes  freezing ;  fogs  rare ;  dust 
frequent  in  hot  weather ;  healthiest  months,  November  till  April ;  unhealthiest,  August  to 
October.  Prevailing  diseases ;  fevers,  intermittent  and  remittent ;  spleen ;  dysentery ; 
diarrhoea. 

8.  Mean  temperatures  vary  in  different  years ;  lowest  mean  maximum  in  5  years,  62°  in  January ; 
highest  mean  maximum  115°  in  June;  lowest  mean  minimum  41°  in  January;  highest  mean 
minimum  96°  in  May.  Mean  daily  range  varies  remarkably  in  different  years,  7°  to  44°  in 
same  month  ;  highest  observed  mean  daily  range  46°  in  November  1856  ;  highest  mean  sun 
temperature  130°  in  July.  In  five  years  total  rainfall,  in  October,  November,  December, 
0"2  inch  (in  December  1858).  Monthly  rainfall  varies  in  different  years,  from  i  to  above 
13  inches  in  same  month.  Climate  dry,  "free  from  any  great  variation"  or  miasma.  Rain- 
fall has  been  increased  by  tree  planting ;  climate  particularly  favourable  to  health ;  most 
healthy,  December  to  March ;  most  unhealthy,  August  and  September ;  prevailing  diseases, 
intermittent  fever ,  liver  disease,  "  produced  by  exposure  to  heats  and  chills  from  sudden 
"  change  of  temperature." 

9.  No  meteorological  instruments.  Climate  said  to  be  good.  July,  August,  September  rainy 
season.  Other  months  dry,  with  occasional  dust  and  thunderstorms.  September,  October 
most  unhealthy  months.  Prevailing  disease,  intermittent  fever.  Climate  most  healthy. 
Zymotic  disease  connected  with  a  hot  sun  and  cold  damp  nights. 

10.  No  proper  instruments.  Mean  temperature  varies  from  51°  in  January  to  91°  in  August,  the 
highest  observed  mean.  Rainfall  varies  in  different  years:  9T  to  21 '4  inches.  Climate 
dry.  Wet  bulb  falls  19°  in  a  room  in  hot  weather;  wet  bulb  falls  20°  to  24°  after  rains. 
Fogs  rare.  Cold  easterly  winds  in  cold  weather.  Atmosphere  dusty.  Unhealthy,  May  to 
July.  Fevers,  hepatic,  and  bowel  disease  prevail.  September,  October  also  unhealthy. 
Malarial  fevers  prevail.  Fever  begins  with  hot  weather.  Heat  brings  hepatitis ;  extremes 
of  temperature,  dysentery. 

1 1.  Mean  maximum  temperature  varies  from  54  J°  in  January,  106°  in  June.  Mean  minimum, 
from  4I3:0  in  January,  89°  in  June.  Mean  daily  range,  from  4°  to  38°  in  March.  Mean 
sun  temperature,  from  68f°  in  January,  113^°  in  July.  Rainfall  varies  from  7  to  14  inches. 
Climate  exceedingly  trying,  great  alternations  from  heat  to  cold,  from  dryness  to  moisture. 
Tree  planting  appears  to  have  equalized  the  temperature.  Variableness  chief  element  affecting 
health.  Healthy,  December  to  April.  Most  unhealthy  in  September  and  October,  when 
fevers  and  bowel  complaints  prevail. 

12.  Mean  maximum  temperature,  from  63°  in  January,  98°  in  J une.  Mean  minimum,  from  51° 
in  February,  to  81°  in  June.  Mean  sun  temperature,  72°  in  January,  124-^°  in  July.  Climate 
remarkably  healthy.  Air  generally  dry,  notwithstanding  heavy  rainfall.  Climate  variable. 
June  to  August  very  hot.   Cold  very  great  December  to  February.   No  dust  or  impurities. 
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Stations. 


Replies. 


Ghazeepore. 


Berhampore. 


Hazareebaugh. 


Allahabad. 


Dumdum. 


Benares. 


Landour. 
Muttra. 

Raneegunge. 
Delhi. 

Umritsir. 


Nynee  TXl. 


Lucknow. 


Rawul  Pindi. 
Chunar. 


A  great  coat  or  cloak  should  be  ready  at  all  times.  Flannel  particularly  required.  Un- 
healthy, August  to  beginning  of  October.    Rest  of  year  healthy. 

13.  Mean  maximum,  varies  from  734°  in  December,  105°  in  May.  Mean  minimum,  56°  in 
December,  82$°  in  July.  Mean  temperature,  64f°  in  December,  93f°  in  May.  Mean  daily 
range,  14°  in  July,  28i°  in  March.  Mean  sun  temperature,  90°  in  December,  125-^°  in  May. 
Rainfall,  47"32  inches.  Climate  not  very  variable.  Cold  season  very  bracing.  Much  dust 
in  hot  season.  September,  October,  unhealthy  from  fevers  of  all  kinds,  dysentery,  and 
chest  affections.  January  to  April  most  healthy.  This  applies  to  natives.  No  experience 
of  European  troops. 

14.  Mean  maximum  varies  from  75°  in  December  to  100°  in  June.  Mean  minimum,  from 
51°  in  January  to  78°  in  December.  Mean  temperature,  64°  in  January  to  87°  in  June. 
Mean  daily  range,  from  13°  in  August  and  September,  to  30°  in  March.  Rainfall,  3975 
inches.  Climate  damp.  Frequent  fogs  during  cold  weather,  until  9  or  10  a.m.  Heat  very 
oppressive  April  to  beginning  of  June.  N.W.  winds  healthy.  Healthy,  December  to 
February.  Unhealthy,  August  to  November.  Fevers  intermittent,  remittent,  spleen, 
diarrhoea,  dysentery,  liver  and  rheumatic  affections  then  prevail.  Endemic  disease,  with 
rapid  prostration  of  strength,  accompanies  damp  air  and  powerful  sun  acting  on  vegetable 
matter. 

15.  No  proper  instruments ;  only  a  thermometer.  Mean  temperature,  640-85  in  December, 
87°"3  in  July.  Rainfall,  72^  inches.  Climate,  medium  between  Bengal  and  upper  provinces. 
Air  free  of  dust.  Temperature,  8°  or  10°  cooler  than  most  Indian  stations.  Climate 
variable,  but  excellently  adapted  for  European  troops,  especially  recruits.  Flannel  belts 
required  in  rainy  season.  Air  cool,  sun  hot.  September  to  November  unhealthy ;  typhoid, 
remittent,  and  intermittent  fevers,  and  bowel  complaints  then  prevail.  December  to  April 
healthy. 

16.  No  records ;  all  destroyed  in  mutiny.  Climate  dry,  March  to  June ;  wet,  July  to 
November ;  cold,  October  to  March.  Rains  regular.  Dust  storms  in  day  weather.  Chmate 
requires  generous  and  varied  diet,  and  clothing  according  to  season.  April  to  June,  fever, 
dysentery,  sunstroke,  cholera.  During  rains,  dysentery  and  cholera.  In  cold,  fevers,  chiefly 
intermittent.    November  to  March,  most  healthy.    East  winds  increase  severity  of  cholera. 

17-  No  proper  instruments.  No  observations.  Temperature,  1°  or  2°  lower  than  Calcutta. 
Climate  very  moist.  Thick  mist  nearly  every  morning  for  a  month  before  hot  season. 
Climate  not  ordinarily  unhealthy,  with  proper  precautions ;  healthiest  months,  November  to 
January ;  unhealthiest,  June  to  August,  when  cholera,  dysentery,  and  fevers  prevail. 

18.  Mean  maximum  temperature,  68°-2  in  December  to  98  "8  in  May.  Mean  minimum,  58'2° 
in  December,  to  87°'8  in  May.  Mean  temperature,  65°-4  in  February,  920-2  in  May.  Mean 
daily  range,  1°'6  in  July,  13°'3  in  January.  Mean  sun  temperature,  varies  from  89°"9  in 
January,  to  1270-5  in  May.  Rainfall,  37'35  inches.  Climate,  intermediate  between  Bengal 
and  north-west  provinces.  Not  subject  to  sudden  change  of  temperature,  but  to  consider- 
able diurnal  alternations.  Atmosphere  generally  loaded  with  dust  in  hot  winds.  Climate 
on  the  whole  salubrious.  November  to  March  healthiest ;  August  to  October  unhealthiest ; 
malarious  fevers,  dysentery,  hepatitis  then  prevail.  High  temperature  and  moisture  in 
rainy  season.    Great  dry  heat,  with  still  atmosphere,  accompany  these  diseases. 

19.  No  instruments.  Mean  temperature  varies  from  44J°  in  January,  73°*18  in  June. 
Rainfall,  92"7  inches.  Climate  very  moist  for  some  months,  due  to  elevation.  Diarrhoea 
(obstinate),  dysentery,  chest  affections'of  children  prevalent. 

20.  No  instruments  or  records.  Climate  produces  heat  apoplexy,  hepatitis,  continued  fever. 
"  Just  now  air  over  entire  district  a  mass  of  dust,  sometimes  obscuring  the  sun."  Diet  of 
troops  ought  to  be  lighter ;  less  meat,  light  puddings,  plenty  of  fruit  and  vegetables. 
Healthiest  months,  October  to  March ;  sickliest,  April  and  May,  from  continued  fever  and 
hepatitis. 

21.  No  proper  instruments.  No  satisfactory  observations.  Highest  mean  maximum  tempera- 
ture, 961°  in  May.  Highest  mean  temperature,  91°  in  May.  Climate  generally  healthy,  but 
subject  to  heavy  dust  storms. 

22.  No  records.  Mean  temperature  varies  from  92°  in  June,  to  56°  in  January.  Rains  con- 
tinue with  intermissions  from  end  of  June  to  end  of  September.  Rainfall,  10  inches  and 
upwards.  Hot  winds,  dust  storms,  April  to  June.  Climate  unusually  dry;  favourable  to 
Europeans.    Unhealthy  months,  September,  October ;  from  low  fever. 

23.  No  proper  instruments.  Mean  temperature  varies  from  54°  in  January  to  88°  in  August. 
Mean  sun  temperature,  from  76°  in  January,  to  109°  in  May  and  August.  Rainfall,  44"36 
inches.  Climate,  comparatively  very  healthy ;  very  dry  for  many  months.  Rain,  July  to 
September.  Heat  from  middle, of  April  to  October  intense.  In  winter,  thermometer  falls 
to  freezing  point.  Ice  is  formed  in  December  and  January,  sufficient  for  six  hot  months. 
Fogs  very  rare.  No  damp,  except  after  rain.  Dust  storms  in  hot  weather  render  candles 
necessary  to  see  with.  Sickness  increases  after  first  rains.  In  hot  months,  animal  food 
once  a  clay  only  should  be  given ;  no  spirits  and  no  malt  liquor  in  heat  of  day.  Light 
clothing,  with  flannel  next  skin.  December  and  January  healthiest;  September  and  October 
unhealthiest  months,  when  intermittent  fevers,  diarrhoea,  dysentery,  fiver  disease,  and 
occasionally  Asiatic  cholera  prevail. 

24.  No  proper  instruments.  Average  temperature,  from  48i°  in  January,  to  68°  in  June. 
Rainfall  varies  in  different  years  from  68  to  144  inches.  Climate  excellent;  damp  in  rains 
but  dry  and  pure  at  other  times.  Too  many  trees.  Residents  have  good  health.  Sun 
powerful  in  summer.  Winter  months  most  healthy,  and  best  adapted  for  invalids.  No 
endemic  diarrhoea. 

25.  No  complete  observations.  Mean  temperature  from  58^°  in  December,  to  91°  in  April 
and  June.  Cold  weather  begins  in  October.  Water  freezes  in  Deceiuber  and  January, 
sometimes  in  February.  Often  heavy  dews  and  showers  of  rain  in  winter.  Hot  weather 
from  end  of  April  till  June.  Dust  storms  frequent.  Climate  of  Oude  better  than  south  of 
Ganges.  Cold  and  hot  seasons  healthiest;  unhealthiest,  breaking  up  of  rains.  Most 
fever  in  June ;  least  in  January.  Bowel  affections  in  heat  and  rain ;  catarrh  in  cold  season. 
Heat  apoplexy  in  May  and  June ;  500  cases  occurred  in  Lucknow  field  force  in  May  1858. 

26.  No  records.  Climate  decidedly  finest  in  plains  of  India.  Winter  clothing,  generous  diet 
necessary  for  seven  months ;  light  clothing,  less  stimulating  food  necessary  for  other  five, 
with  plenty  of  vegetables. 

27.  Instruments  imperfect.  Mean  temperature,  from  65°  in  December  and  January,  to  92° 
in  June.    Mean  sun  temperature,  from  84°  in  January,  to  120°  in  June.    Rainfall,  47 
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inches.  Climate  hot  and  healthy;  hot  and  dry  in  hot  winds;  hot  and  moist  in  rainy 
season;  pleasantly  cold  in  cold  season;  no  great  variation ;  little  subject  to  fog  and  dust. 
October  to  half  December  unhealthiest.    Intermittent  fever. 

28.  Climate  very  healthy,  quite  equal  to  that  of  England.  September,  October  unhealthiest, 
from  fever  intermittent  and  mild  continued. 

29.  Records  destroyed  during  mutiny.  Climate  healthy  and  bracing,  except  in  hot  weather. 
Cold  season  healthiest.    Intermittent  fever  in  August  and  September. 

30.  No  proper  instruments.  Temperature  in  hot  season,  82°  to  104°  in  shade;  in  rains,  80° 
to  96° ;  in  cold  season,  54°  to  80°.  Climate  moist,  warm,  little  variation ;  moderately 
healthy.  Evenings  in  hot  weather  sultry  and  oppressive.  Heavy  dews  in  mornings  in  cold 
weather.  August  to  October  unhealthiest.  Diarrhoea,  dysentery,  cholera,  fevers,  remittent 
and  intermittent  then  prevail. 

31.  Mean  maximum  temperature,  from  /0i°  in  December  to  106°  in  July.  Mean  minimum, 
from  56^  in  December,  to  86°  in  May.  Mean  temperature,  6\h°  in  December,  96°  in  June. 
Mean  daily  range,  from  3-J-0  in  September,  to  18r\°  in  February.  Rain  fall  about  25  inches. 
Climate  salubrious,  dry  and  hot.  Too  many  trees.  Air  often  loaded  with  dust.  Healthiest, 
at  end  of  cold  weather.  Unhealthiest,  at  end  of  hot  and  wet  weather.  In  May  and  June, 
head  and  bowel  affections  and  fever  prevail.    After  rains  fever  and  bowel  complaints. 

32.  No  information.    No  instruments. 

33.  Mean  maximum  temperature,  from  50°\39  January,  to  640-97  August.  Mean  minimum, 
38°'68  January,  57°'97  July.  Mean  temperature,  from  45°  January,  to  61°"35  August. 
Mean  daily  range,  between  2°-9  July,  and  5°"8  November.  Mean  sun  temperature,  between 
90°  in  December,  and  104°  in  July.  Average  annual  rain  fall  in  7  years  124  inches. 
Climate,  temperate  and  damp  ;  beneficial  in  debility  after  fever,  or  in  simple  debility.  Not 
beneficial  for  serious  organic  disease  or  rheumatism.  Spring  water  percolating  the  decayed 
vegetable  matter  produces  diarrhoea  after  first  rains. 

III.  PREVAILING  DISEASES 
AMONG  NATIVE  POPULATION, 
AND  THEIR  CAUSES. 

Fort  William.         1.  Native  population  comparatively  unhealthy.    Prevailing  diseases,  intermittent,  remittent, 
typhoid  fevers  ;  cholera ;  dysentery ;  small-pox  ;  enlarged  spleen,  and  fatal  diarrhoea,  remark- 
ably prevalent.    Causes. — Rank  jungle ;  filth  ;   stagnant  water ;  damp  ;  foul  drains  ;  bad 
drainage  ;  bad,  unwholesome,  brackish  drinking  water ;  bad  overcrowding ;  dirt,  and  bad  diet. 
Dinapore.  2.  "Generally  healthy,   especially  the  natives."     Prevailing   diseases:  fevers,  small-pox, 

cholera,  bowel  complaints,  palsy  of  the  lower  limbs.  Causes. — Too  much  or  too  little 
rain ;  bad  drainage ;  "  holes  near  all  native  houses ;"  some  native  towns  "  disgracefully 
filthy." 

Cawnpore.  3.  "  Generally  healthy."    Cholera;  small-pox ;  occasionally  aggravated  by  overcrowding,  want 

of  ventilation  &c.  prevail- 

Meerut.  4.  "  Considered  healthy."    Diseases  :  fever,  diarrhoea,  dysentery,  small-pox,  spleen,  cholera, 

not  so  frequent  as  elsewhere.    Comparative  healthiness  attributable  to  porous  soil,  cultiva- 
tion, and  few  sources  of  malaria,  free  ventilation. 
Umballa.  5.  "  Generally  healthy."    Prevailing  diseases  :  endemic  fever,  spleen  disease;  epidemics  rare. 

District  well  drained  by  rivers ;  porous  subsoil ;  few  swamps. 
Ferozepore.  6.  "  Particularly  healthy."  Prevailing  diseases,  venereal,  giving  rise  to  ulcers,  cancers,  diseased 

bones,  leprosy,  intermittent  fevers, ;  calculi.    Healthiness  attributable  to  dry  atmosphere  ; 
absence  of  surface  water  and  vegetation  ;  pure  chinking  water ;  living  much  in  open  air. 
Jullundur.  7.  "  Native  population  most  healthy."    Prevailing  diseases,  fevers;  intermittent;  dysentery; 

spleen  rare.    Healthiness  attributable  to  regularity  of  rains. 
Mean  Meer.  8.  Prevailing  diseases,  fevers,  mostly  intermittent ;  lung  diseases  ;  bowel  complaints  ;  dyspepsia; 

acute  and  chronic  ophthalmia ;  ulcers  and  boils  ;  rheumatism  ;  venereal.    Cheap  food  and 
fine  climate  favourable  conditions.    Dry  seasons  most  healthy. 
Peshawur.  9.  Prevailing  diseases,  fevers,  intermittent ;  bowel  complaints;  rheumatism;  epidemic  small- 

pox ;  typhoid  remittent  fever  (severe  and  fatal)  epidemic,  in  certain  districts.    Spleen  disease 
not  common.    Streets  dirty,  houses  densely  crowded,  ill  ventilated. 
Sealkote.  10.  "Healthy."     Prevailing  disease,  rheumatism.    Except  small-pox,  epidemics  unknown; 

spleen  disease  not  common.  Healthiness  attributable  to  absence  of  malaria  and  open  dry 
country. 

Ghazeepore.  11.  Prevailing  diseases,  fevers,  intermittent,  remittent;  dysentery;  diarrhoea;  small-pox  ;  lung 

disease;  spleen;  attributed  to  "  malarious  nature  of  climate;"  want  of  sanitary  arrange- 
ments ;  poverty  of  food.    Ootober  to  December  1859,  "  fearful    fatality  from  "  fevers." 
Berhampore.  12.  Unhealthy.    Prevailing  diseases,  rheumatism  ;  "  fevers  of  all  types  ;"  diseases  of  bowels 

liver ;  spleen  ;  lungs  ;  cholera ;  small-pox.  Causes.  —  Damp  climate  ;  rank  vegetation 
"  holes  full  of  stagnant  foul  water,  close  to  almost  every  house ;  forming  the  usual  cess> 
pool  of  the  neighbourhood."  "  Utter  neglect  of  ventilation,  and  of  all  sanitary  measures ;' 
low  level  of  country. 

Nynee  Tal.  13.  Generally  healthy.     Prevailing  diseases,  fevers,  intermittent  with  spleen,  and  small-pox. 

Causes. — Sudden  variations  of  temperature ;  dense  underwood  ;  living  in  hollows  ;  want  of 
free  ventilation. 

Hazareebaugh.        14.  Natives,  a  poor  puny  race.  General  health,  average.  Prevalent  diseases,  fevers,  intermittent ; 

spleen.  Cholera;  small-pox  ;  most  common  and  fatal  epidemics.  Causes. — Jungle;  malaria; 
rice  cultivation  ;  poverty ;  insufficient  food. 
Allahabad.  15.  On  the  whole  healthy.    Prevailing  diseases,  fever,  intermittent,   remittent;  cholera; 

dysentery  ;  paralysis  of  loins,  caused  by  eating  lathyrus  sativus.    "  Comparative  healthiness 
due  to  full  occupation  ;  abundant  food  and  water." 
Rawul  Pindi.  16.  Generally  healthy.    Epidemic  small-pox  almost  every  year  at  beginning  of  hot  season  ; 

measles  common,  and  calculus.    Causes. — Objection  to  vaccination ;  want  of  cleanliness  in 
person,  house  and  village,  hard  water. 
Dumdum.  17.  Sickly  in  hot  weather.  Prevailing  diseases,  small-pox ;  cholera,  in  hot  weather ;  fever  with 

spleen  disease,  at  end  of  rains  ;  cholera  endemic  in  the  district.    Causes. — "  Defect  of 
"  vaccination,"  lowness  and  dampness  of  native  huts  ;  bad  food  and  vegetables  ;  putrid  fish. 
Benares.  18.  Generally  healthy.    Prevailing  diseases,  malarious  fevers  ;  affections  of  spleen  and  bowels  ; 

"  epidemics  of  small-pox,  caused  by  inoculation,  common  in  February  and  March." 
Healthiness  attributable  to  dry  climate ;  not  much  marshy  ground ;  sufficient  food  and 
clothing,  and  efficient  sanitary  regulations  enforced  by  city  magistrate. 
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19.  Undoubtedly  heal  thy.  Small-pox  occasional ;  bad  fever,  or  spleen,  only  in  mountain  valleys 
at  a  distance  ;  goitre  common.  Healthiness  attributable  to  pure  bracing  climate.  Natives 
have  inveterate  filthy  habits  ;  seldom  wash  or  change  their  clothes. 

20.  Generally  healthy.  Prevailing  diseases,  fevers,  cholera  in  outbreaks.  Causes. —  Mode  of 
living;  neglect  of  all  sanitary  precautions  in  cases  of  sickness. 

21.  Generally  healthy.  Prevailing  diseases,  small-pox ;  chicken-pox;  measles  ;  cholera ;  inter- 
mittent fever.  Causes. — "  Utter  ignoring  of  all  sanitary  arrangements  in  city  and  country ;" 
dirty  habits  ;  close,  overcrowded,  ill-ventilated  buildings  ;  exposure  to  night  air ;  moisture 
and  malaria  in  rains. 

22.  Health  above  average.  Prevailing  diseases :  fevers,  bowel,  liver  and  spleen  diseases ; 
cholera  at  times.    "  Climate  and  good  feeding  "  keep  the  people  in  health. 

23.  Generally  healthy.  Fevers,  intermittent ;  small-pox  ;  cholera ;  spleen.  General  healthiness 
attributable  to  good  water ;  equality  of  temperature.- 

24.  Population  healthy.  Small-pox,  very  common  and  destructive  in  spring,  when  inoculation 
is  practised ;  cholera,  occasional ;  spleen,  rare.  Healthiness  attributable  to  dry  sandy  soil  and 
mild  climate. 

25.  Generally  healthy.    Fevers  and  venereal;  small-pox,  occasional;  cholera,  almost  unknown. 

26.  Moderately  healthy.  Intermittents ;  dysentery,  acute  and  chronic ;  spleen ;  epidemic 
cholera ;  elephantiasis. 

27.  Generally  healthy.  Fevers  ;  spleen  ;  ulcers ;  small-pox,  less  frequent  from  dry  weather  of 
late,  more  frequent  after  heavy  rains  ;  ulcers,  prevalent,  supposed  to  be  caused  by  water. 

28.  Very  healthy.  No  epidemics  since  1858  ;  attributable  to  dry  climate  and  soil ;  abundant 
and  cheap  food. 

29.  Healthy.  Fevers,  intermittent ;  spleen  ;  bowel  complaints  ;  rapid  chest  disease  :  attributable 
to  frequent  change  of  temperature  ;  numberless  tanks  ;  large  tracts  of  jungle. 

30.  Natives  generally  healthy  and  strong,  living  much  in  open  air.  Prevailing  diseases  :  small- 
pox, the  scourge  of  the  hill  population ;  fever;  sometimes  spleen;  goitre,  also  common. 
Causes. — Native  houses  surrounded  with  all  kinds  of  filth  ;  atmosphere  quite  sickening  in 
walking  through  the  villages. 

IV.  PREVAILING  DISEASES 
AMONG  EUROPEAN  TROOPS, 
AND  THEIR  CAUSES. 


Raneegunge. 
Umritsir. 


LUCKNOW. 


Chunar. 

ROORKEE. 


JlIANSI. 

Barrackpore. 
Delhi, 
morar  gwalior. 
jubbulpore. 
Darjeeling. 


Fort  William. 


Dinapore. 


Cawnpore. 
Meerut. 

Agra. 
Umballa. 

Loodiana. 

Ferozepore. 

Jullundur. 
Mean  Meer. 


1.  Fevers,  intermittent,  quotidian,  quartan,  tertian,  double  tertian,  remittent,  continued;  dysen- 
tery, acute,  chronic  ;  cholera,  bilious,  spasmodic  ;  small-pox,  benign,  confluent ;  rheumatism 
acute,  chronic.  These  diseases  occasion  from  60  to  65  per  cent,  of  total  sick,  and  from  75  to 
80  per  cent,  of  total  deaths.  Causes  stated  to  be  exposure  and  drink,  bad  drainage,  and 
water  supply.  Soldiers'  duties  do  not  predispose  to  disease.  About  five  per  cent,  of  the 
sick  in  hospital  are  venereal  cases,  "  might  be  lessened  by  police  regulation."  Hepatic 
disease  nine  per  cent,  of  total  sick.  Cause  high  and  variable  temperature  and  spirituous 
liquors.  Moderation  in  diet,  cleanliness,  mental  amusement,  and  exercise  recommended  as 
prophylactics. 

2.  Fevers,  remittent,  quotidian,  tertian  ;  dysentery,  "  prevalent  and  severe  ;"  cholera  almost 
every  year ;  rheumatism.  Worst  ventilated  part  of  barrack  most  liable  to  cholera.  To 
mitigate  epidemic  disease,  bazaars  should  be  cleared  away.  Draining,  filling  up  holes,  and 
preventing  flooding  of  station  required.  Venereal  disease  occasions  53  per  cent,  of  total 
sick.  Lock  hospital  would  be  advantageous.  Increase  of  marriages  greatly  preferable. 
Hepatic  disease  causes  6|  per  cent,  of  total  admissions,  and  24  per  cent  of  total  deaths : 
attributable  to  exposure  and  too  full  diet. 

3.  Fevers,  intermittent,  remittent ;  dysentery;  cholera;  small-pox";  rheumatism  of  miasmatic 
origin  occasion  about  three-fifths  of  the  admissions  and  four-fifths  of  the  deaths.  Admis- 
sions from  hepatic  disease  about  35  per  1,000  of  admissions.  Cause,  intemperate  eating 
and  drinking.  Venereal  cases  form  one-third  to  one-half  the  sick.  Lock  hospitals  would 
be  of  little  if  any  use. 

4.  Fevers,  intermittent,  remittent,  continued,  occasion  56  per  cent,  of  total  admissions,  and 
25  per  cent,  of  total  deaths  ;  dysentery  ;  cholera  ;  small-pox  ;  rheumatism.  Hepatic  disease, 
occasions  18  per  1,000  of  total  admissions.  Causes. — Intemperance;  exposure;  long 
residence ;  malarial  fever.  Eight  per  cent,  of  total  admissions  are  venereal  cases.  Lock 
hospitals  "  decidedly  advantageous,  if  combined  with  police  supervision." 

5.  Fevers,  continued  and  miasmatic  ;  small-pox  ;  cholera ;  rheumatism ;  sun-stroke.  Causes. — 
climate ;  drinking  spirits ;  sleeping  close  to  ground.  Liver  disease.  Causes.— Heat ; 
exposure ;  alcoholic  liquors  ;  excess  of  diet.  8'77  per  cent,  of  admissions  are  venereal  cases. 
Lock  hospitals,  with  inspection,  recommended. 

6.  Fe^  'ers,  quotidian,  tertian,  remittent ;  dysentery  ;  rheumatism.  Proportion  of  hepatic  cases 
two  to  three  per  cent,  of  the  constantly  sick.  Causes  of  hepatic  disease. — Fevers ;  exposure ; 
intemperance  ;  too  high  living  ;  "  too  much  animal  food  without  exercise  in  hot  weather." 
Proportion  of  venereal  disease  to  constantly  sick  27*38  per  cent.  Increase  of  marriages, 
lock  hospitals,  and  inspection  recommended. 

7.  Fevers,  intermittent,  quotidian,  remittent  occasion  28  per  cent,  of  admissions.  Dysentery, 
acute  ;  rheumatism.  Causes. — Exposure  to  sun  ;  lying  on  damp  ground.  Venereal  disease 
16  per  cent,  of  total  sick. 

8.  Fever,  intermittent ;  dysentery ;  rheumatism.  Causes. — Intemperance  ;  exposure ;  and  not 
soldier's  duties.  Hepatic  disease  not  very  prevalent.  Causes.— Exposure  to  heat ;  chills  ; 
intemperance;  dysentery;  and  fever.    16  per  cent,  of  admissions  are  venereal  cases. 

9.  Fevers,  intermittent;  dysentery  ;  last  year  16 per  cent.  European,  7i  per  cent,  native  troops 
constantly  sick  from  syphilis.    Lock  hospitals  and  inspection  recommended. 

10.  Fevers,  continued,  intermittent,  with  spleen  disease,  remittent ;  dysentery,  acute,  chronic, 
hsemorrhagic ;  cholera,  sporadic,  epidemic ;  rheumatism ;  small-pox.  Causes. — Heat  ana 
extremes  of  temperature ;  want  of  exercise  ;  ennui ;  sanitary  defects  in  bazaars.  Soldier's 
health  always  better  under  exertion  in  the  field.  Average  occurrence  of  hepatic  disease  in 
proportion  of  3'9  per  cent,  of  total  strength.  Hard  drinkers  undoubtedly  predisposed  to  it. 
Venereal  disease  1  in  13  of  other  diseases.  Lock  hospital,  registration,  and  inspection  have  been 
established.  Returns  show  a  diminished  per  centage  of  cases.  Another  report  of  later  date 
states  that  this  procedure  diminishes  the  severity,  not  the  number  of  cases.  It  is  "  con- 
sidered advantageous,"  but  supervision  is  difficult.    It  has  been  "constantly  tried  in  India.' 
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Peshawur. 
Sealkote. 

GlIAZEEPORE. 

Berhampore. 
Allahabad. 

Dumdum. 
Benares. 


Hazareebaugh. 


Landour. 


Muttra. 


Raneegunge. 
Umritsir. 


Nynee  Tax. 
Rawul  Pindi. 

LUCKNOW. 

Chunar. 
Roorkee. 

Jhansi. 
Barrackpore. 


11.  Fevers,  intermittent,  quotidian,  tertian,  remittent,  continued,  occasion  44'9  per  cent,  of  total 
admissions,  and  22-8  of  total  deaths  ;  dysentery,  acute,  chronic ;  cholera ;  small-pox  ;  rheuma- 
tism. Zymotic  diseases  occasion  51 2  per  cent,  of  total  deaths.  Fevers  attended  with  extreme 
prostration.  Hepatic  disease  not  very  prevalent.  Abstinence  from  spirits  the  best  prophy- 
lactic. Amount  of  syphilis  varies  from  1  to  28-§  per  cent,  of  strength.  Lock  hospital, 
recommended. 

12.  Fever,  ephemeral;  dysentery;  rheumatism.  Typhus  or  typhoid  fever,  cholera,  small-pox, 
exanthemata,  almost  unknown.  Less  than  3  per  cent,  of  admissions ;  less  than  1  per 
cent,  of  deaths  due  to  epidemic  and  endemic  disease.  2  per  cent,  of  cases  due  to  hepatic 
disease,  caused  by  intemperance  or  climate.  Syphilis  occasions  a  quarter  of  the  admissions. 
Lock  hospitals  and  inspection  recommended. 

13.  Fevers,  quotidian,  tertian,  quartan,  remittent,  ephemeral;  dysentery,  acute,  chronic; 
cholera,  ".  severely  "  in  1860.  Causes. — Total  want  of  healthy  occupation  ;  sanitary  arrange- 
ments required. 

14.  Fevers,  quotidian,  tertian,  quartan,  remittent,  continued ;  dysentery ;  cholera ;  rheumatism. 
Causes. — Humidity  and  heat,  acting  on  decaying  vegetable  matter ;  want  of  drainage ; 
want  of  cleanliness  and  ventilation  in  bazaars  ;  stagnant  water.  Hepatic  disease,  10  per 
cent,  of  admissions.  Causes. — Intemperate  habits ;  exposure  to  sun ;  malaria.  Syphilis, 
16  per  cent,  of  admissions.    No  precaution  can  be  suggested.    Lock  hospitals  unnecessary. 

15.  Fevers,  intermittent,  remittent,  continued;  dysentery;  smaU-pox  ;  rheumatism;  diarrhoea; 
cholera.  50  per  cent  of  the  admissions  are  from  fever.  Admissions  from  hepatitis  5  per 
cent,  of  strength.  Causes. — Climate  ;  intemperance ;  quality  of  food ;  prophylactics,  abolish- 
ing use  of  spirits  ;  strict  attention  to  cleanliness  ;  clothing ;  duty  ;  food  ;  housing ;  recreation. 
9  per  cent,  of  sick  from  syphilis.  Much  might  be  done  by  lock  hospitals,  registration, 
police  regulation. 

16.  Fevers,  remittent,  intermittent,  continued;  dysentery,  acute,  chronic;  cholera;  rheu- 
matism occasion  57  per  cent,  of  total  treated;  99  per  cent,  of  total  deaths.  Causes. — ■ 
Season  and  rainfall.  Keeping  from  sun  and  spirits  best  preventive  of  hepatic  disease. 
Little  venereal  disease.    Lock  hospitals  recommended. 

17.  Fevers,  intermittent,  remittent,  occasion  31  per  cent,  of  the  admissions,  and  13  per  cent,  of 
the  deaths;  dysentery  occasions  6  per  cent,  of  admissions,  17  per  cent,  of  deaths;  cholera, 
4  per  cent,  of  admissions,  17  per  cent,  of  deaths.  Causes. — High  temperature  and  moisture. 
Hepatic  disease  occasions  7  per  cent,  of  admissions.  Causes. — Alternation  of  temperature. 
Prophylactics,  temperance  ;  proper  clothing ;  non-exposure  to  night  air.  Syphilis  occasions 
23  per  cent,  of  admissions.  Recommendations  :  prostitutes  to  be  turned  out  of  bazaars, 
general  native  hospital  at  each  station.  Lock  hospitals  objectionable  as  leading  to  licensed 
prostitution. 

18.  Fevers,  continued, remittent, intermittent ;  dysentery;  diarrhoea;  rheumatism,  these  occasion 
48  per  cent,  of  total  admissions,  and  60  per  cent,  of  total  deaths.  Causes. — Powerful  sun; 
humidity;  rank  vegetation ;  malaria  from  decaying  vegetable  matter;  listlessness  of  mind. 
Hepatitis  not  common.  One  fourth  of  cases  in  hospital  are  syphilitic.  Inspection  (not 
by  army  medical  officers)  beneficial  but  immoral.  Would  refuse  to  sanction  it.  Not  much 
gained  by  lock  hospitals.    They  would  not  use  them,  unless  compelled. 

19.  Hill  station.  Diseases  :  relapses  of  fever,  intermittent,  quotidian,  and  tertian,  contracted 
in  plains.  Continued  fever  from  exposure  ;  dysentery  seldom,  except  from  relapse ;  rheu- 
matism occasional ;  no  cholera  or  small-pox  ;  12  per  cent,  of  cases  sent  up  are  hepatic.  Causes. 
— Climate ;  exposure ;  dram-drinking.  Remedies :  plenty  of  healthy  exercise,  athletic 
games,  &c. 

20.  Hepatic  diseases  2-84  per  cent,  of  admissions ;  much  more  in  hot  weather.  Preventives  : 
avoiding  exposure  and  chills,  wearing  flannel  belts.  Venereal  disease  is  14T  per  cent,  of  total 
sick ;  to  diminish  it,  no  cantonment  to  be  nearer  than  four  miles  to  a  city.  Lock  hospitals 
would  then  be  advantageous.  One  in  3'7  admissions  occasioned  by  fever,  continued, 
intermittent,  by  dysentery,  small-pox,  and  rheumatism. 

21.  No  information. 

22.  Hepatic  disease  occasions  4-66  per  cent,  of  total  admissions,  attributable  to  intem- 
perance and  dysentery  ;  complete  withdrawal  of  spirits  from  canteens  the  best  prophylactic. 
Venereal  disease  is  7  per  cent,  of  constantly  sick ;  increase  of  marriages  suggested ;  lock 
hospitals  not  recommended.  Prevailing  diseases :  fevers,  continued,  quotidian,  tertian, 
quartan ;  dysentery,  sub-acute,  chronic  ;  cholera ;  small-pox  ;  rheumatism.  Admissions 
from  which  are  40  per  cent.,  deaths  44  per  cent,  of  total  admissions  and  deaths. 

23.  Hill  station.  Fever,  quotidian;  dysentery  (from  plains);  rheumatism,  acute;  hepatic 
disease  (from  plains). 

24.  Hepatic  disease  about  4  per  cent,  of  admissions,  produced  as  readily  by  habitual  free 
living  and  excess  of  animal  food  as  by  intemperance.  Syphilis  16  per  cent,  of  admissions  ; 
inspection  recommended.  Prevailing  diseases,  fever,  common,  continued ;  dysentery ; 
cholera ;  rheumatism. 

25.  Hepatic  disease  4  per  cent,  of  total  admissions.  Preventives ;  good  shelter  and  food, 
healthy  exercise  and  amusement,  steady  habits,  and  avoiding  exposure.  Syphilis,  from  25 
to  33  per  cent,  of  total  sick ;  lock  hospitals  recommended.  Prevailing  diseases ;  fevers, 
intermittent,  remittent,  continued ;  dysentery ;  small-pox ;  rheumatism,  which  occasion 
upwards  of  50  per  cent  of  the  admissions,  and  59  per  cent,  of  the  deaths.  Causes. — Hot 
weather  with  rain,  want  of  employment  leading  to  debauchery. 

26.  Hepatic  disease  one  in  31.  Causes. — Intemperance  and  exposure  to  sun;  preventive, 
discontinuance  of  spirits.  Syphilis  one  in  31 ;  inspection  better  than  lock  hospitals. 
Prevailing  diseases,  intermittent  fever,  mostly  quotidian  and  tertian ;  dysentery  (no  small- 
pox) ;  cholera  occasional ;  intemperance,  exposure,  are  the  predisposing  causes. 

27.  Hepatic  disease  1  per  cent,  of  cases.  Causes;  spirit  drinking,  malaria.  Syphilis  more 
than  50  per  cent,  of  sick ;  inspection  recommended.  Troops  suffer  slightly  from  fever, 
intermittent  and  continued  (not  from  dysentery),  cholera,  small-pox  occasional,  rheumatism 
common.  These  diseases  occasion  about  one-third  of  the  admissions;  and  about  three- 
fourths  of  the  deaths. 

28.  One  case  in  15  from  hepatic  disease.  Syphilis  not  prevalent.  Prevailing  disease ;  fever, 
intermittent ;  a  few  cases  of  dysentery. 

29.  Hepatic  disease  2  per  cent,  of  cases.  Causes. — Alternations  of  temperature,  intem- 
perance, exposure.  Prophylactics :  use  of  flannel,  temperance  in  eating  and  drinking, 
avoiding  exposure.    Syphilis  13  per  cent,  of  total  sick ;  lock  hospitals  not  nearly  of  so 
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much  use  as  in  Europe.  Prevailing-  diseases;  fevers,  continued,  remittent,  intermittent 
(most  frequent) ;  dysentery  (frequent  and  dangerous) ;  cholera  ;  small-pox,  rare  ;  rheumatism, 
frequent.  These  diseases  occasion  about  38  per  cent,  of  admissions,  and  75  per  cent,  of 
deaths.  Most  frequent  in  great  and  close  heat.  Causes. — Crowding  in  barracks,  bad 
ventilation,  intemperance  in  eating  and  drinking,  exposure,  want  of  occupation. 

30.  Hepatic  disease.  Causes  :  climate,  excessive  eating  and  drinking,  exposure,  want  of 
exercise  of  body  and  mind.  Syphilis  one-third  of  total  sick  ;  inspection  and  lock  hospital 
recommended.  Prevailing  diseases ;  fever,  intermittent,  remittent,  continued ;  dysentery, 
acute,  chronic,  liaBmorrhagic  ;  cholera ;  rheumatism.    Cause  ;  "  exposure  to  night  duty." 

31.  Ague;  fever,  remittent;  rheumatism;  and  dysentery  occur,  but  imported  from  plains. 
Never  cholera  or  small-pox.  Causes  of  soldiers'  diseases  in  India :  monotony,  harassing- 
duties,  want  of  exercise,  and  incentives  to  it,  discomfort  of  overcrowded  unhealthy  barrack 
rooms,  his  condition,  generally,  leading  him  to  drink ;  all  making  him  liable  to  any  epi- 
demic or  other  morbid  influence.  Means  of  promoting  health,  although  quite  within  our 
reach,  have  been  sadly  neglected. 

32.  Hepatic  disease  not  unusually  frequent.  Causes. — Hot  dry  climate,  too  much  animal  diet,  too 
few  vegetables,  ardent  spirits.  Prophylactics  :  malt  liquor,  potatoes,  instead  of  native  vege- 
tables. Syphilis  has  been  as  high  as  80  per  cent,  of  the  sick;  seldom  under  12  or  20;  lock 
hospitals  and  police  regulation  recommended.  Prevailing  diseases  :  fever,  chiefly  intermittent ; 
dysentery ;  rheumatism  occasion  44  per  cent,  of  admissions.    No  cholera  or  small-pox. 

33.  Hepatic  disease  2  per  cent,  of  cases.  Causes. — Intemperance,  excessive  heat,  overcrowding', 
bad  ventilation.  Syphilis  34  per  cent,  to  50  per  cent,  of  cases ;  impossible  to  guard  against  it 
near  large  bazaars  or  cities  ;  lock  hospitals  and  police  regulations  recommended.  Prevailing- 
diseases  :  fevers,  ephemeral  and  intermittent;  dysentery;  rheumatism;  no  cholera  or  small-pox. 


r.  SANITARY  CONDITION 

OF  BAZAARS 
AND  NATIVE  TOWNS. 


Fort  William. 


DlNAPORE. 


Cawnpore. 
Meerut.  •■ 
Agka. 

Umballa. 

Loooiana. 
Ferozepore. 

JuLLUNDUR. 

Mean  Meer. 
Peshawur. 

Sealkote. 

Ghazeepore. 
Berhampore. 

Hazareebaugh. 

Allahabad. 
Dumdum. 
Benares. 
Landour. 


1.  Surrounded  on  all  sides  by  large  and  populous  villages.  Estimated  population  of  Calcutta, 
500,000.  Water  and  drainage  bad.  Rainfall  flows  slowly  away  or  evaporates,  causing 
humidity  :  filth,  foul  drains,  stagnant  water,  jungle,  and  nuisances. 

2.  Bazaars  overcrowded,  badly  drained,  and  filthy.  Last  year  some  streets  were  impassable 
dunghills  until  cleared ;  elephant  sheds  and  all  the  south  of  the  station  in  a  state  disgraceful 
to  any  cantonment.  Meat  market  very  bad  in  rains ;  drainage  very  deficient ;  no  regular 
system.  Drains  in  some  places  choked  up  ;  in  others  forming  deep  holes  of  festering  mud. 
Ventilation  very  bad.  No  latrines,  although  the  "  population  is  as  thick  as  can  be ;"  com- 
pelled to  sweep  in  front  of  their  own  houses ;  only  one  filth  cart  until  lately,  now  three  ; 
paid  for  by  inhabitants.  Dead  bodies  sometimes  buried  within  huts  at  Dugah.  Some  of 
the  native  towns  are  disgracefully  filthy. 

3.  Large  native  town,  i  mile  distant.  Bazaar  drains  generally  good.  Ventilation  and  water 
supply  sufficient.  Many  parts  crowded  and  ruinous.  People  compelled  to  keep  space  in 
front  of  premises  clean.    No  dungpits  or  cesspools  allowed. 

4.  Town  a  mile  distant  from  lines.  Bazaar  drained,  well  ventilated,  and  supplied  with  water  from 
wells.  Cleanliness  strictly  enforced.  Public  latrines.  Native  houses  generally  filthy. 
Dungheaps  frequent.    Pits  for  all  kinds  of  refuse  common. 

5.  City,  152,000  inhabitants,  a  mile  distant.  Bazaar  open,  clean,  ventilated,  not  crowded.  Water 
from  wells  abundant,  but  rather  saline.  Native  houses  clean,  but  villages  low,  with  narrow 
and  irregular  streets ;  dunghills  at  the  outskirts ;  the  "  more  respectable  "  houses  have 
cesspools.    Inhabitants  generally  resort  to  the  fields. 

6.  Large  native  city,  3  miles  from  station.  Station  bazaar  regularly  laid  out  in  squares.  Drainage 
might  be  improved.  Clean  on  the  whole,  but  crowded  in  parts.  Defective  water  supply. 
Two  public  latrines  ;  more  required.  28  sweepers,  paid  by  inhabitants.  Native  houses 
never  perfectly  clean.    Fines  levied  for  nuisance. 

7.  Town  of  Loodiana,  with  50,000  inhabitants,  adjoining  station. 

8.  City,  14,000  inhabitants,  2  miles  distant.  Bazaar  not  drained  ;  all  refuse  removed.  Water 
from  wells.    Latrines  only  partly  used. 

9.  City,  3  miles  from  cantonments.  Bazaars  generally  clean  and  well  drained.  Free  circulation 
of  air ;  no  overcrowding.  Latrines. 

10.  City  of  Lahore,  (i  miles  off.  Suddur  bazaar,  7,338  inhabitants,  nearly  2  miles  from  centre 
of  cantonments.  Four  or  five  other  bazaars  within  cantonments,  arranged  with  broad  roads 
at  right  angles  ;  kept  clean.  Drainage  about  to  be  improved.  Plenty  of  good  water  from 
wells.    Three  latrines  for  bazaar,  and  ten  others  in  different  parts  of  cantonments. 

11.  Large  city,  \h  miles  from  station.  Drainage  of  bazaar  like  that  of  station.  Ventilation  free. 
Water  supply  ample.  Cleanliness  strictly  enforced ;  little  crowding ;  drains  not  good,  but 
kept  clean.  Villages  round  station  not  dirtier  than  usual ;  probably  have  dungheaps  within 
their  enclosures. 

12.  City  2\  miles  from  station.  Bazaar  well  laid  out.  Good  natural  drainage.  Plenty  of  good 
water.  No  crowding.  Kept  clean  by  sweepers.  Native  houses  of  dried  mud.  Public 
latrines  provided. 

13.  City  a  mile  from  station.  Bazaar  like  all  native  villages.  Surface  drains.  Streets  moderately 
wide  ;  kept  clean.    No  latrines.    Water  supply  good.    Houses  good  and  bad. 

14.  Town  contiguous  to  station.  Nothing  can  be  worse  than  sanitary  condition  of  bazaars ;  con- 
servancy establishment  far  too  limited.  Native  houses  dirty  in  the  extreme  ;  dungheaps  or 
deep  holes  full  of  stagnant  water  close  to  them,  the  common  cesspit  of  the  house.  Nuisance 
in  barracks  from  holes  full  of  dirty  water  and  filth,  and  from  elephant  and  bullock  sheds. 
Bad  drainage. 

15.  Town,  5  to  (5,000  inhabitants.  Bazaar  open,  well  ventilated,  clean.  Sufficient  water  supply. 
No  more  than  ordinary  crowding.  Good  natural  drainage.  No  latrines,  and  much  nuisance 
along  one  road  in  consequence. 

16.  Town  73,000  inhabitants,  3  miles  distant.  No  military  bazaars,  except  for  regiments ; 
these  are  generally  kept  clean. 

17.  Bazaar  not  crowded.  "  Nothing  to  complain  of"  as  to  drainage,  ventilation,  cleanliness, 
or  water  supply.    A  cart  and  six  sweepers  kept.    Native  houses  generally  pretty  clean. 

18.  18(i,000  inhabitants,  between  Ganges  and  cantonments.  Bazaar  tolerably  clean,  Many- 
huts  in  rear,  much  crowded.    "  Well  drained  (surface)."    Public  latrines. 

19.  Small  sweeping  establishment,  paid  for  by  house  tax ;  native  houses  in  cantonments  clean  ; 
those  in  the  neighbourhood  not  remarkable  for  cleanliness, 
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Muttra. 
Darjeeling. 

Raneegunge. 
Umritsir. 
Nynee  Tal. 

Rawul  Pindi. 

IiUCKNOW. 

Chunar. 

Roorkee. 
Jhansi. 

Barrackpore. 

Delhi, 
morar  gwalior. 

jubbulpore. 


VI.  BARRACK 
CONSTRUCTION. 

Fort  William. 


20.  'City  three-quarters  of  a  mile  off.  Bazaar  an  accumulation  of  huts,  without  order.  "  Drainage 
bad;  ventilation  worse;  water  supply  execrable."  "All  the  wells  brackish,  from  nitre," 
the  earth  being  contaminated  with  ail  sorts  of  impurities.  Latrines  "hardly  known."  "In 
short,  the  bazaar  is  a  mass  of  filth." 

21.  Bazaar  well  drained;  houses  too  close,  mostly  built  of  mats  and  bamboos;  generally  sur- 
rounded by  all  kinds  of  filth.  They  are  at  a  distance  from  depot ;  but  the  medical  officer 
says,  they  are  the  most  filthy  villages  he  has  ever  entered,  and  it  is  quite  sickening  to  walk 
through  them. 

22.  Bazaar  not  drained ;  kept  clean ;  water  from  tanks,  carried  by  water  carriers ;  latrines  (at 
a  distance) ;  native  houses  near  station  indifferent;  pits  and  dirt  heaps  abound. 

23.  City  1  §  miles  distant;  population  120,000;  station  bazaar  tolerably  clean;  native  houses 
small ;  no  dung  hills  or  cesspits. 

24.  (Hill  station.)  Both  bazaars  in  a  filthy  and  crowded  state  ;  no  proper  drainage,  nor  latrines ; 
stench  at  times  overpowering  ;  no  means  of  preserving  cleanliness  ;  native  houses  small  and 
badly  ventilated ;  want  of  public  latrines  causes  nuisance  in  barracks. 

25.  City  a  mile  from  station ;  three  villages  immediately  on  outskirts  ;  a  new  station ;  bazaar  well 
laid  out,  free  ventilation ;  surface  drains  kept  clean  by  sweepers ;  latrines  (at  a  distance) ; 
no  dung  pits  or  cesspools. 

26.  City  of  Lucknow,  population  400,000  to  500,000,and  four  other  cities,  from  a  mile  to  two  miles 
from  cantonments ;  bazaars  only  being  formed,  but  with  due  regard  to  plan,  drainage,  &c. 

27.  Town,  14,000  inhabitants,  close  to  station ;  many  native  houses  ruinous ;  bazaar  in  city 
kept  clean  and  in  good  order. 

28.  Bazaar  1^  miles  from  barracks ;  no  information  as  to  its  state. 

29.  City  a  mile  off;  bazaar  new  and  incomplete,  but  well  drained;  public  latrines,  but  police 
insufficient  at  present. 

30.  Bazaar  clean,  tolerably  drained  and  ventilated ;  not  overcrowded  ;  water  supply  from  tank ; 
establishment  of  sweepers  paid  by  tax  on  occupiers. 

31.  Station  inside  city  walls;  bazaar  being  established. 

32.  Town  2§  miles  distant ;  bazaar  well  drained  and  ventilated ;  water  from  wells ;  latrines  con- 
structed ;  five  sweepers  attend  to  cleanliness. 

33.  Town  2  miles  from  station ;  drainage  of  bazaar  insufficient ;  ventilation  very  bad ;  water 
supply  good ;  cleanliness  almost  impossible ;  no  latrines ;  every  hut  crowded  ;  ruinous  mud 
huts,  with  tiled  roofs ;  no  native  will  keep  his  house  drains  clean,  unless  obliged. 


1.  Fort  William,  18  feet  above  sea  level,  67  miles  distant  from  the  sea,  contains  five  barracks 
occupied  by  soldiers. 

Site. — Comparatively  open,  but  ramparts,  being  25  feet  high,  interfere  with  free  ventilation  ; 
temperature  considerably  raised  by  reflected  sun  heat. 

(1.)  Dalhousie  barracks. — 36  rooms  for  631  non-commissioned  officers  and  men;  have  held  .900. 
There  are  3  floors  of  barrack  rooms,  over  a  basement.  Each  floor  consists  of  3  long  parallel 
rooms,  from  81^  to  124  feet  long,  64|  feet  wide,  19  feet  high,  giving  from  1,500  to  1,600 
cubic  feet,  and  from  79  to  85  square  feet  per  man.  The  long  rooms  communicate  by  arches  ; 
each  has  two  rows  of  beds;  thus  there  are  six  rows  of  beds  between  the  opposite  windows, 
64 1  feet  distant. 

The  following  Fig.  1  is  a  ground  plan  of  a  floor  of  the  barrack,  showing  an  arrangement  of 
cots  for  306  men  in  one  room. 

Fig.  1. — Plan  of  First  Stokt  Dalhousie  Barrack,  Foist  William, 
Showing  the  arrangement  of  cots  in  a  portion  so  as  to  accommodate  900  men  in  all. 
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It  is  stated  that  this  accommodation  may  be  considered  "perfect." 

(2.)  South  barrack. — Thirteen  rooms;  210  non-commissioned  officers  and  men  ;  at  from  1,183 
to  1,938  cubic  feet,  and  from  64  to  108  square  feet  per  man ;  length  of  rooms,  77i  to 
98 J  feet;  breadth,  19f:feet;  height,  18i  feet;  from  16  to  26  men  per  room;  these  rooms 
are  on  second  story. 

(3.)  North  barracks. — Thirty-six  rooms;  210  non-commissioned  officers  and  men  ;  900  to  1,800 
cubic  feet  per  man ;  50  to  100  square  feet  per  man ;  28  rooms  at  7  men  each;  1  room  at 
36  men  each ;  which  last  room  is  in  length,  239  feet;  width,  15  feet;  height,  18  feet. 

(4.)  West  barracks. — Bomb-proof.  Nine  rooms ;  300  men ;  "  one-half  would  be  too  many  ;" 
1,404  cubic  feet  per  man ;  140  square  feet  per  man ;  centre  room,  length  200  feet,  width 
18  feet,  height  10  feet. 

(5.)  Queen's  barracks. — 156  rooms  for  108  married  men  and  12  non-commissioned  officers, 
formed  by  dividing  a  large  room  by  wooden  bulk  heads,  8  feet  high  ;  each  family  room 
being  22  feet  long,  12  feet  wide,  18  feet  high. 

In  all  the  barracks,  the  windows  are  on  opposite  sides,  with  verandahs,  in  which  many  men 
place  their  cots  in  hot  weather;  doors,  one-third  panel,  two-thirds  Venetian. 

Floors,  brick  on  edge,  covered  with  Chunar  flags. 

Materials,  best  burnt  brick,  set  in  lime  mortar;  roof,  solid  brick,  with  concrete  terrace; 

basements  never  used  as  barracks. 
Iron  cots. 

2.  Site. — Tolerably  open,  but  ventilation  obstructed  by  vegetation. 
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Two  of  the  rooms  are  each  no  less  than  826  feet  long,  35  feet  wide,  17  or  18  feet  high, 
with  308  men  per  room,  giving  from  1,597  to  1,690  cubic  feet  per  man,  and  94  square 
feet  per  man  ;  one  room  for  92  men,  gives  1,729  cubic  feet  per  man,  102  scpiare  feet  per  man; 
11  rooms,  with  16  men  each,  give  1,020  cubic  feet  per  man,  and  60  square  feet  per  man. 

Doors  on  opposite  sides;  no  windows;  verandahs. 

Materials,  brick  and  lime  for  permanent  barracks,  brick  and  lime  plinth  for  temporary 

barracks. 

Floors,  !i  to  2  feet  above  ground  ;  no  ventilation  beneath ;  flooring,  half-burnt  brick. 
Chief  permanent  barrack  bad,  runs  east  and  west,  which  is  the  prevailing  wind;  hence  badly 
ventilated. 

Fig.  2  is  a  plan  and  section  of  part  of  the  barracks  at  this  station,  showing  a  room  no  less 
than  826  feet  long,  having  space  for  SOS  men.  It  is  next  to  impossible  for  barracks  of  this 
construction  to  be  moderately  healthy. 


Fig.  2.— Plan  of  West  Wing  Infantry  Barracks,  at  Dinapore. 
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Bedsteads  of  wood ;  some  few  of  iron. 
3.  Site. — Open  ;  free  external  ventilation . 

Echelon  barracks  :  ten  ranges  for  1,000  men  ;  100  men  per  room;  1,235  cubic  feet  per  man; 

41  square  feet  per  man;  each  room  168  feet  long,  244  feet  wide,  30  feet  high;  4  rows  of  beds 

between  opposite  windows,  when  the  verandahs  are  used. 
Foot  artillery :  2  ranges ;  120  men  per  room ;  2,652  cubic  feet  per  man ;  88  square  feet  per 

man ;  each  room  442  feet  long,  24  feet  wide,  25  feet  high  ;  four  rows  of  beds  between 

opposite  windows,  when  the  verandahs  are  used. 
Dragoon  barracks:  2  ranges;  140  men;  70  men  per  room;  1,106  cubic  feet  per  man;  61 

square  feet  per  man. 

The*  cubic  space  presupposes  inner  verandahs  not  occupied,  but  they  have  invariably  been 

occupied  ;  doors  on  opposite  sides. 
Materials,  brick  and  mortar,  plastered  and  whitewashed. 

Floors  of  flagging  laid  on  rammed  earth  and  broken  bricks ;  raised  3  feet  above  ground ;  no 
ventilation  beneath. 

Fig.  3  is  a  plan  and  section  of  the  artillery  barracks,  showing  the  usual  construction  of  double 
verandahed  barracks,  having  terraced  roofs.  The  plan  also  shows  a  long  building  divided 
by  arches,  which  obstruct  the  ventilation.  This  enables  us  to  judge  of  what  must  be  the  state 
of  the  air  when  the  verandahs  are  occupied. 


Fig.  3. — Artillery  Barracks,  Cawnpore. 


Cots,  wood  with  twine  bottoms  and  tow  mattrasses ;  iron  cots  and  cocoa-nut  fibre  mattrasses 
the  best. 

Meerut.  :  4.  Site. — Open  ;  free  external  ventilation  varies  with  locality. 

705  rooms;  for  4,227  non-commissioned  officers  and  men ;  length  of  men's  rooms,  44,  198, 
210,  and  215  feet ;  width  of  men's  rooms,  22,  24,  30  feet ;  height  of  men's  rooms,  16i  to  26| 
feet;  cubic  space  per  man,  868  to  1,968  feet ;  square  feet  per  man,  52  to  79  feet, 
j  Windows  and  doors  on  opposite  sides. 

Verandahs  on  both  sides,  occasionally  used  as  sleeping  quarters. 
|  Materials,  brick  and  lime  mortar ;  thatched  or  tiled  roofs. 
Floors,  brick  or  stone,  with  concrete  over ;  generally  raised  2  feet  above  ground  ;  no  ventilation 
beneath. 

Wooden  cots ;  cotton  mattrass  ;  iron  bottoms  would  be  better. 
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Umballa. 


Ferozepore. 


JuLLUNDUR. 


Mean  Meer. 


Pesiiawur. 


Sealkote. 


Ghazeepore. 


Berhampore. 


Hazareebaugh. 


Replies. 


5.  Site. — Open  ;  few  trees  ;  temperature  hot,  from  baked  dry  soil  and  ravines. 

76  Serjeants'  quarters;  23  barrack  rooms  for  1,7/6  non-commissioned  officers  and  men;  rooms 
from  204  to  288  feet  long,  12  to  24  feet  wide,  20  to  28  feet  high ;  1,379  to  1,912  cubic  feet 
per  man  ;  60  to  79  square  feet  per  man. 

Doors  on  each  side,  with  glazed  fanlights  ;  no  windows. 

Verandah,  12  feet  wide,  occasionally  occupied  as  sleeping  quarters. 

Materials,  burnt  brick  and  mortar ;  roofs  thatched. 

Floors,  stone  over  brick,  3  feet  above  ground ;  no  ventilation  beneath  ;  not  sufficiently  raised 

above  malaria ;  should  be  two-storied. 
Bedsteads,  wood ;  should  be  iron  to  keep  out  bugs. 

6.  Site. — Much  tree  vegetation ;  regulations  enforced  to  prevent  its  interfering  with  ventilation. 
2,162  non-commissioned  officers  and  men;  from  12  to  66  men  per  room;  687  to  1,869  cubic 

feet  per  man  ;  51  to  118  square  feet  per  man;  4  rows  of  beds  between  opposite  doors  and 
windows,  if  inner  verandahs  used  as  sleeping  places  ;  there  ara  actually  3  rows ;  no  jalousies 
or  jhilmils. 

Materials,  burnt  brick  and  lime  ;  tiled  or  thatched  roofs ;  terraced  verandahs. 

Floors  of  burnt  brick,  objectionable;  raised  11  feet  above  ground;  no  passage  of  air  beneath; 

ought  to  be  raised  on  arches. 
Wooden  cots,  ought  to  be  iron. 

7.  Site. — Open  on  all  sides  ;  receives  benefit  of  prevailing  winds. 
Accommodation. — 948  non-commissioned  officers  and  men. 

Barrack  rooms. — Length  95  to  100  feet;  width,  24  to  44  feet;  height,  20  feet    1,500  to 

1,680  cubic  feet  per  man;  75  to  80  square  feet  per  man. 
Verandahs. — 12  feet  wide. 
Materials. — Burnt  brick  and  mortar. 

Floors. — Brick  and  mortar,  3  feet  above  ground ;  no  ventilation  below. 
Story. — One ;  rows  of  beds  between  opposite  windows,  4. 
Bedsteads. — Wooden  frames. 

8.  Site. — Open  to  all  winds. 

Accommodation. — 1,200  European,  3,000  native  troops;  16  to  24  men  per  room  ;  cubic  space 
per  man,  1,373  to  1,610  feet;  square  feet  per  man,  45  to  75  feet  ;  windows  on  opposite 
sides  ;  verandahs  all  round. 

Materials. — Pucka  and  kutcha  bricks,  with  lime  and  mud  cement. 

Roofs. — Thatch,  tile,  pucka. 

Floors. — Brick  on  tile  over  concrete,  raised  1  or  2  feet  above  ground ;  no  ventilation  beneath. 
Bedsteads. — Wood. 

9.  Site. — Remarkably  open. 

Accommodation. — 2,214  British,  1,365  native  troops. 

Barrack  rooms  96,  with  16  men  in  each;  cubic  feet,  1,703  per  man  ;  square  feet,  72  per  man; 
verandahs,' 96,  with  8  men  in  each.  Iron-framed  barracks,  4,  with  52  men  in  each ;  cubic  feet 
per  man,  1,980;  square  feet,  80.    Dining-room  for  104  men  in  each  iron-framed  barrack. 

Materials. — Burnt  brick  and  lime.  • 

Floors. — Burnt  brick  on  concrete,  raised  3  feet  above  ground;  no  ventilation  beneath.  Burnt 

bricks  are  hotter  than  sun-dried  bricks  for  barracks. 
Bedsteads. — Wooden ;  strong  and  comfortable.    Bedding  stuffed  with  hempen  fibre. 

10.  Accommodation. — 2,651  British  troops. 

Site. — Open  and  freely  exposed  to  winds.    Temperature  raised  by  reflected  sun-heat. 
Barrack  rooms,  108,  16  to  24  men  per  room;  cubic  feet  per  man,  1,320;  square  feet  per 
man,  66. 

Verandahs  sometimes  occupied  in  winter. 
Materials.- — Burnt  or  unburnt  brick. 

Floors. — Brick,  raised  2  to  O  feet  above  ground  ;  no  passage  of  air  beneath. 
Bedsteads. — Wooden. 

11.  Site. — Open  and  freely  exposed  to  the  winds. 
Temperature  raised  2°  to  3°  by  reflected  sun-heat. 

Accommodation. — 1,200  men;  100  men  per  range  ;  cubic  space  per  man,  1,154  to  1,928  feet ; 

square  feet  per  man,  89  to  102  feet ;  double  verandahs  all  round  ;  distance  between  opposite 

windows,  50  feet. 
Materials. — Sun-dried,  brick-faced,  with  pucka  brick. 
Boofs. — Thatch  and  tiles. 

Floors. — Brick,  3  feet  above  ground  ;  no  ventilation  beneath  ;  3  rows  of  beds  between  opposite 
windows. 

Cots. — Tape  and  string  bottomed;  the  latter  a  "vile  description  of  bed,"  sheltering  bugs  and 

all  sorts  of  vermin. 
Iron  bedsteads  required. 

12.  Site. — Open  ;  nothing  to  impede  free  ventilation.  . 

Accommodation. — Old  stables,  fitted  up  as  temporary  barracks,  5  in  number,  each  460  feet 
long ;  35  feet  wide ;  9,  11,  17  feet  high  ;  from  160  to  250  men  per  room,  cubic  feet  per  man, 
850  to  2,108  feet ;  square  feet  per  man,  62  to  99. 

Verandahs  on  both  sides. 

Materials. — Pucka,  with  tiled  roofs. 

Floors,  of  old  stables,  partly  kunkur,  partly  brick,  raised  1  foot  above  ground ;  no  ventilation 

below ;  neither  doors  nor  windows. 
Bedding. — Charpoy,  blanket,  &c. 

13.  Site. — Surrounded  by  jheels  and  wet  ground  ;  barracks  built  in  square ;  ventilation  impeded 
by  bazaars,  &c. ;  3  upper  storied  and  8  lower-roomed  barracks. 

Accommodation. — One  European,  and  one  native  infantry  regiment ;  24  to  100  men  per  room; 
cubic  feet  per  man,  1,037  to  1,314;  square  feet  per  man,  70  to  82  feet;  4  rooms  in  each 
upper-roomed  barrack  used  for  dining  and  recreation  ;  no  windows,  only  Venetian  doors. 

Materials. — Brick  and  mortar ;  flat  terraced  roofs. 

Floors,  terraced  and  tiled,  1J  feet  above  ground;  no  ventilation  below. 

Bedsteads. — Iron  and  wood  ;  mattresses,  hemp. 

14.  Site. — Open,  freely  ventilated. 

Accommodation. — 960  single  men,  120  married ;  10  temporary  barracks,  300  feet  by  20  feet  by 
18  feet ;  100  men  each  barrack,  at  1,080  cubic  feet  per  man ;  63  square  feet  per  man. 
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Five  temporary  barracks,  24  families  each ;  4,500  cubic  feet  per  family;  200  square  feet  per  family  ; 

no  windows,  only  doors  and  fan-lights. 
Verandahs,  10  feet  wide. 

Materials.. — Foundation  and  plinth  of  burnt  bricks  in  mortar.    Superstructure. — Burnt  and 

sun-dried  bricks  in  mud. 
Roofs. — Tiled  over  thatch. 

Floors. — Brick  and  stone  terraced,  2  feet  above  ground ;  no  air  beneath. 
Iron  hooped  cots. 

Fig.  4  is  a  plan  of  one  half  of  a  single  verandahed  barrack  at  Hazareebaugh,  showing  the 
usual  construction  of  this  class  of  barrack. 


Tig.  4. — Standard  Plan  or  the  Barracks  at  Hazareebaugh. 


Allahabad. i        J  15.  Site. — One-third  of  the  station  below  the  level  of  river;  open  and  exposed  to  winds.  Indigo 
cultivated  close  to  Wellington  barracks ;  a  great  nuisance.    Much  filth  and  nuisance  from 
civil  bazaars ;  too  close  to  lines. 
Accommodation. — 2,515  British,  1,8/1  native  troops. 

Five  soldiers' barracks,  100  men  per  room;  cubic  feet  per  man,  1,437  to  1,609;  square  feet  per 

man,  73  to  80 ;  rooms,  335  feet  by  22  feet  by  24  feet. 
One  barrack,  80  men  per  room  ;  1,528  cubic  feet  per  man;  82A  square  feet  per  man  ;  rooms 
for  40  married  men ;  giving  4,032  cubic  feet  per  family ;  and  248  square  feet  per  family. 
Folding  doors  badly  fitting  ;  no  windows. 
Verandahs  15  feet  wide ;  used  on  emergencies  for  sleeping. 
Materials. — Burnt  and  sun-dried  brick. 
Roofs.— Thatch  and  tiles. 
Floors. — Flagged  ;  no  air  beneath. 

Wooden  cots,  with  cordage  bottoms ;  harbour  vermin ;  easily  broken ;  iron  cots  infinitely 
better. 

16.  Site.- — Tolerably  open  ;  very  low. 

Accommodation. — 1,64!)  non-commissioned  officers  and  men  ;  31  to  209  men  per  room ;  latter 
room  is  469  feet  by  28  feet  by  18  feet ;  1,000  to  1,270  cubic  feet  per  man;  64  to  71  square 
feet  per  man. 

Verandahs  on  both  sides  ;  one  often  used  for  sleeping,  leading  inevitably  to  outbreak  of  sickness. 
Materials. — Solid  masonry  and  iron  ;  leak  badly. 
Floors. — Chunar  stones,  raised  3  feet,  with  passage  of  air  beneath. 
Roofs. — Totally  insufficient.    There  should  be  wooden  floors. 
Wooden  cots. 

17-  Site. — Open;  external  ventilation  impeded  by  city ;  internal  much  obstructed  by  Suddur 

bazaar,  which  requires  removal. 
Accommodation. — Seven  companies  infantry,  1  troop  horse  artillery.    8  barrack  rooms  ;  38  to 
180  men  per  room.    1  house  occupied  by  200  men;  cubic  feet  per  man,  1,240  to  2,184  ; 
square  feet  per  man,  77  to  136.    2  barracks,  26  families  each  ;  cubic  feet  per  family,  3,872  ; 
square  feet,  242.    Barrack  rooms  have  doors  on  opposite  sides  ;  no  windows. 
Verandahs  10  feet  wide. 
Materials. — Chunam  stone  laid  in  mortar. 
Floors,  little  raised  above  ground  ;  no  air  below. 
Wooden  cots,  with  iron  bands. 

18.  [Convalescent  depot.] 
Site  open,  and  beneficially  exposed  to  winds. 

Accommodation. — Twelve  barracks,  84  rooms.    228  non-commissioned  officers  and  men;  at 
from  888  to  1,190  cubic  feet  per  man  ;  55  to  1 19  square  feet  per  man  ;  built  of  stone  and  lime. 
Thatched  roofs. 

Floors,  terraced,  a  foot  above  ground ;  no  ventilation  below. 

Wooden  bedsteads:  highly  objectionable ;  harbour  vermin,  accumulate  dust  and  dirt;  iron 
bedsteads  the  best. 

19.  Site  encumbered  with  trees,  interfering  with  ventilation,  also  the  large  filthy  city  of  Muttra  ; 
broken  ground,  filthy  nullahs,  stagnant  water,  and  other  nuisances. 

Seven  barracks;  for  400  European  troops;  with  40  to  104  men  per  room;  1,000  to  1,575 

cubic  feet  per  man  ;  60  to  75  square  feet  per  man. 
Materials,  chiefly  unburnt  bricks  and  cement. 

Floors  raised  2  feet  above  ground ;  stone  slabs  over  brick  ;  no  air  below. 
Ordinary  cots  used. 

20.  Site  open,  exposed  to  salubrious  winds. 

Accommodation. — 1,120  European,  500  native  troops  ;  20  barrack  rooms ;  with  20,  100,  and 
128  men  per  room ;  at  918  to  1,760  cubic  feet  and  76  to  100  square  feet  per  man  ;  doors  on 
four  sides. 
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Umritsir. 


Nynee  Tal. 


Rawul  Pindi. 


LUCKNOW. 


Chunar. 


ROORKEE. 


Jhansi. 


Barrackpore. 


Delhi. 

MoRAR  GWALIOR. 


JuBRULPORE. 


Darjeeling. 


Verandahs  seldom  used  for  sleeping. 

Materials. —  Stone  and  mud  ;  sunburnt  brick ;  thatched  roofs  ;  earthen  floors,  3  feet  above 
ground ;  no  air  below.  Buildings  only  suitable  for  troops  en  route.  Permanent  barracks 
required.    Iron  barracks  need  verandahs. 

Bedding.- — Wooden  cots,  with  iron  hoops. 

21.  &7egood;  freely  exposed  to  the  air. 

Accommodation. — 15  rooms;  620  British  troops,  .300  native  troops.    No  dimensions  given. 
Materials. — Brick,  mortar,  and  mud. 

Floors  raised  2  feet  above  ground ;  no  ventilation  beneath. 
Bedsteads  of  dyar ;  iron  suggested  as  much  superior. 

22.  Site  perfectly  open  ;  6,409  feet  above  sea. 

Accommodation. — 740  British  troops;  230  native  troops;  21  barracks,  2  rooms  in  each;  20 
men  per  room,  with  630  cubic  feet  and  45  square  feet  per  man  ;  construction,  temporary  ; 
stone,  roofed  with  thatch  ;  not  sufficient  for  troops.    Permanent  barracks  proposed. 

Floors  pucka ;  1  to  2  feet  above  ground  ;  no  air  beneath. 

Verandahs  6  feet  wide ;  not  used  for  sleeping. 

Bedding,  simple  rope  charpoys,  with  blankets  and  sheets. 

23.  Site  open  ;  nothing  to  interfere  with  ventilation. 

Accommodation. — Eight  rooms,  24  men  in  each,  each  room  66  feet  long  by  24  feet  wide  and  24 

feet  high,  exclusive  of  roof ;  giving  1,584  cubic  feet  and  66  square  feet  per  man. 
Materials. —  Burnt  bricks  and  mortar. 
Floors,  raised  above  ground;  no  ventilation  beneath. 
Verandahs.— Double ;  inner  one  for  messing. 

Bedsteads,  wooden. — Tape  bottoms ;  iron  recommended  as  less  likely  to  harbour  vermin  ;  more 
durable  and  neater  in  appearance. 

24.  Cantonments,  about  40  feet  above  river,  open  and  freely  exposed  to  winds,  but  not  so  good  as 
old  station.  There  will  be  20  barracks  for  infantry,  9  barracks  for  cavalry,  when  completed. 
Those  for  infantry,  72J  feet  by  22  feet  by  23  feet;  24  men  per  room  ;  1,528  cubic  feet  per 
man;  66i  square  feet  per  man.  Cavalry  barracks,  52  feet  by  22  feet  by  23  feet;  18  men 
per  room ;  1,644  cubic  feet  per  man;  72|  square  feet  per  man. 

Materials. — Burnt  brick  ;  mud  cement ;  tiled  roofs. 

Floors. — Tile,  3  feet  above  level,  no  air  beneath. 

Bedsteads,  wooden. — Much  infested  with  bugs ;  iron  much  better. 

25.  Site  elevated,  freely  exposed  to  winds. 

Accommodation. — 268  British  troops,  in  25  rooms;  with  1,156  to  1,305  cubic  feet  per  man;  43 

to  76  square  feet  per  man. 
Materials. — Stone  and  mortar. 

Floors. — Terraced  or  paved;  no  passage  of  air  beneath. 

Verandahs. — Commonly  occupied  as  sleeping  quarters  in  hot  weather. 

Cots. — Wood  and  string  ;  cane  bottomed  cots  stronger;  more  easily  kept  free  of  insects. 

26.  Site  open;  some  private  houses  enclosed  with  trees. 

Accommodation. — For  487  British  troops ;  in  21  barracks ;  each  100  feet  by  10  feet  by  20  feet ; 

at  30  men  per  room ;  with  666  cubic  feet  and  33  square  feet  per  man. 
Materials. — Mud  bricks  ;  thatch  and  tile. 
Floors. — Brick,  4  feet  high  ;  no  passage  of  air  beneath. 
Verandahs,  10  feet  wide  ;  not  used  as  sleeping  quarters. 
Bedsteads,  wood. — Harbour  for  bugs  in  the  joints ;  iron  preferable. 

27.  Site. — Open  in  every  direction ;  no  obstruction  to  ventilation. 

Infantry  barracks. — Two  rooms  ;  24  men  each  ;  each  room  67  feet  by  22  feet  by  28  feet ;  giving 

1,715  cubic  feet  and  61  square  feet  per  man. 
Two  iron  framed  rooms,  24  men  each ;  with  1,014  to  1,170  cubic  feet  and  63  to  65  square  feet  per 

man. 

Verandahs,  12  feet  wide ;  usually  occupied  for  sleeping  in  hot  season,  and  temporarily, 

when  the  barracks  are  overcrowded. 
Floors.— Lime  plaster  :  3  feet  above  ground ;  no  passage  of  air  beneath. 

28.  Site. — Much  vegetation  in  neighbourhood ;  not  interfering  materially  with  ventilation. 
Accommodation. — Eighty-five  soldiers'  rooms  ;  30  non-commissioned  officers'  rooms  ;  for  960 

single  and  120  married  men ;  1,260  to  1,702  cubic  feet  per  man ;  60  to  95  square  feet  per  man. 
Verandahs,  10  to  12  feet  wide  ;  not  used  for  sleeping. 
Materials. — Brick  and  mortar  ;  pillars  on  iron  frames  ;  mud  cement. 
Flooring. — Tiles  over  brick,  2  to  3  feet  above  ground  ;  no  passage  of  air  beneath. 
Bedsteads,  wooden. 

2.9.  Site,  inside  walls  of  city  ;  not  well  ventilated  ;  temperature  raised  by  reflected  sun  heat. 
Present  barracks  temporary  ;  for  .959  European  troops  ;  1,408  native  troops. 

30.  Site  open,  but  trees  should  be  cleared  away. 

Accommodation. — For  two  batteries  of  artillery,  British  troops  ;  12  companies  of  infantry,  British 
troops;  1  regiment,  cavalry,  native  troops;  2  regiments,  infantry,  native  troops;  48  to  160 
men  per  room  ;  67  to  93  square  feet  per  man  ;  1,280  to  1740  cubic  feet  per  man. 

Materials. — Stone  or  kutcha  or  burnt  brick  and  mud ;  roofs,  thatched  or  tiled. 

Floors  of  concrete,  brick,  or  stone  ;  in  new  barracks  will  be  raised  4  feet  above  ground  ;  no 
passage  of  air  beneath. 

Bedsteads,  wooden. 

31.  Site. — Shut  in  by  rocky  ridges  and  hills  ;  not  freely  exposed  to  wind. 
Accommodation. — 827  British;  559  native  troops ;  in  10  ranges  of  barrack  rooms;  303  V  feet  by 

20  feet  by  17  feet ;  1,000  cubic  feet  per  man ;  60  square  feet  per  man. 
Materials. — Burnt  brick  and  lime. 
Roof. — Thatched. 

Floor. — Flagged;  18  inches  above  ground ;  no  air  beneath. 
Barracks. — Capable  of  very  great  improvement. 

Verandahs  on  both  sides,  used  as  sleeping  quarters  when  men  much  crowded,  as  lias  been  the 
case  since  March  1860. 

32.  Site  open  ;  freely  exposed ;  7,000  feet  above  sea. 

Accommodation. — For  115  to  120  convalescents,  British  ;  210  native  troops. 

Three  barracks ;  2  rooms  each,  51  feet  by  21  feet  by  14  feet;  18  men  per  room;  with  803 

cubic  feet  and  57i  square  feet  per  man  :  28  married  rooms.    One  married  barrack,  damp  on 

account  of  situation.   The  others  damp  from  bad  roofs. 
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VII.  MARRIED 

QUARTERS. 
Fort  William. 

Dinapore. 
Cawnpore. 

Meerut. 

Agra. 
Umealla. 
Loodiana. 
Ferozepore. 


Materials. — Brick  and  mortar ,  roofs  shingle ;  floors  wooden ;  2  feet  above  ground ;  not  very 

free  passage  of  air  beneath. 
Verandahs. — Never  occupied  for  sleeping. 
Drainage  defective. 
Cots. — Cane  bottom ;  bedding  hemp. 

1.  Separate  rooms  in  Queen's  barracks  for  120  families.    Serjeants  have  separate  rooms  at  the 
end  of  all  barracks. 

2.  "  Sufficient." 

3.  Married  people  accommodated  partly  out  of  barracks,  partly  in  temporary  hospital ;  partly 
in  men's  barracks  but  separate. 

4.  "  Sufficient." 

5.  Families  occupy  a  large  separate  barrack,  with  plenty  of  room. 

6.  Artillery  and  foot  have  sufficient  married  quarters.    Dragoons  not  quite  sufficient. 

7.  No  information. 

8.  In  artillery,  families  have  separated  barracks,  two  rooms  and  bath  room  per  family. 
Fig.  5  shows  the  plan  of  these  quarters. 

Fig.  5. — Married  Men's  Barrack  i'or  the  Artillery  Division,  Fekozepore. 


Jullundur. 
Mean  Meer. 
Peshawur. 

Sealkote. 

Murree. 
Ghazeepore. 
Berhampore. 
Hazareebaugh. 
Allahabad. 

Dumdum. 

Benares. 
Landour. 

Muttra. 

Raneegunge. 
Umritsis. 

Nynee  Tal. 
Kawul  Pindi. 

LUCKNOW. 

Chunar. 

ROORKEE. 

Jhansi. 
Barrackpore. 
Delhi. 

MORAR  GwALIOR. 

jubbulpore. 
Darjeeling. 

VIII.  MILITARY 
PRISONS. 


IX.  VENTILATION 
OF  BARRACKS. 

Fort  William. 
Dinapore. 
Cawnpore. 
Meerut. 


Infantry  occupy  corner  rooms  of  barracks. 

9.  "  Sufficient  at  present." 

10.  "  Sufficient  at  present." 
]  ]..  '  «  Sufficient." 

1 2.  Sufficient  for  all  married  non-commissioned  officers  and  privates  to  live  separately. 

13.  No  information. 

14.  Separate  barracks  for  families.    "  Sufficient." 

15.  Accommodation  for  120  married  men  and  families. 
16".  Accommodation  ample. 

17.  "  Sufficient!" 

18.  None.  Either  a  barrack  is  divided  inio  temporary  quarters,  or  if  under  the  same  roof  with 
unmarried  men,  the  quarters  are  completely  separated  from  them. 

19.  "  Sufficient  "  accommodation  in  "  married  men's  barracks." 

20.  Married  people  occupy  separate  houses.  In  one  or  two  instances,  rooms  in  barracks,  but 
quite  apart  from  unmarried  soldiers. 

21.  "  Sufficient"  for  married  non-commissioned  officers.  Married  men  of  cavalry  occupy  old 
cavalry  barracks.    In  artillery,  married  people  occupy  barrack  rooms  with  the  men. 

22.  None. 

23.  None.  Married  people  occupy  same  barracks  as  unmarried  men,  separated  from  them  by 
a  purdah  or  cloth. 

24.  None.    Married  men  use  the  same  barrack  rooms  as  the  rest,  divided  only  by  a  partition. 

25.  None  as  yet.  * 

26.  Each  family  has  2  rooms,  18  feet  by  12,  and  12  feet  by  12. 

27.  Accommodation  for  15  married  people.  Insufficient.  Many  occupy  barrack  rooms ;  some 
few  rent  houses. 

28.  "  Sufficient."  * 

29.  None.    Pendalls  occupied  temporarily. 

30.  No  information. 

31 .  Married  people  reside  in  separate  quarters. 

32.  Married  quarters  only  temporary. 

33.  "  Sufficient." 

34.  Sufficient  as  regards  mere  space. 

Several  of  the  stations  have  no  prison  accommodation  ;  or  if  it  exist,  it  is  of  a  temporary 
character.  At  those  stations  where  there  are  prison  cells,  one-half  of  them  are  reported  as 
"  good  ;"  and  the  other  half  as  "  bad,"  or  "  highly  defective."  The  deficiencies  are  in  con- 
struction and  position.  The  cells  too  small,  without  proper  ventilation  or  protection  from  sun 
heat.  In  some  instances  they  are  placed  so  as  not  to  receive  the  benefit  of  winds ;  and 
they  are  so  hot  as  to  be  uninhabitable  during  the  hot  months.  Sometimes  sickness  arises 
from  these  defects.  In  one  instance  it  is  reported  that  the  prison  has  no  latrines.  Generally 
speaking,  the  evidence  shows  that  considerable  improvement  is  required  in  the  prison 
accommodation  in  this  presidency. 

1.  By  numerous  doors,  12  to  13  feet  high  and  6  feet  apart,  and  openings  at  the  ceiling.  Cooling 
by  punkahs.  These  arrangements,  with  the  height  of  wards,  17  to  20  feet,  said  to  be  "  quite 
"  sufficient "  for  purity  of  air  by  night  and  day. 

2.  Doors  and  skylights,  "  which  latter,  however,  do  not  open."  Ventilation  sufficient  during 
day,  when  doors  are  open,  but  not  during  night,  with  closed  doors.  Cooling  by  tatties  and 
punkahs,  the  former  apt  to  cause  chills,  rheumatism,  and  ague. 

3.  Doors,  windows,  and  over-lights,  near  tops  of  walls ;  moveable  on  horizontal  axes  ;  quite 
sufficient.  Cooling  during  hot  winds  by  tatties,  which  effect  a  reduction  of  temperature  of 
about  10°  or  more. 

4.  By  doors,  windows,  and  openings  in  roof,  generally  sufficient.  Cooling  by  tatties  and 
punkahs. 

3  C  4 
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Stations. 
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Agra. 

Umballa. 

Ferozepore. 

jullundur. 
Mean  Meer. 

Peshawur. 
Sealkote. 
Ghazeepore. 
Berhampore. 

Hazaheebaugh. 

Allahabad. 

Dumdum. 

Eenares. 
Landour. 

MlJTTRA. 

Raneegunge. 
Umritsir. 

Nynee  Tal. 

Ravvul  Pindi. 

LUCKNOW. 

Chunak. 

ROORKEE. 

Jhansi. 

Barrackpore. 

Delhi, 
morar  gwalior. 

Jubbulpore. 
Darjeeling. 

X.  DRAINAGE. 
Fort  William. 


Dinapore. 
Cawnpore. 


5.  Iron  ridge  ventilators,  with  openings  in  inner  walls.  Sufficient,  provided  verandahs  not 
occupied  as  sleeping  rooms.  Cooling  by  tatties,  which  reduce  the  temperature  of  hot  west 
wind  from  120°  to  80°  Fahrenheit.    Punkahs  used. 

6.  By  doors  and  windows  only ;  tolerably  efficient ;  could  be  improved  by  ventilators  between 
roof  and  verandah.    Ventilation  of  tents  still  a  desideratum.    Tatties  used  for  cooling. 

7.  Ridge  ventilation.  Skylights  or  upper  windows,  "  quite  sufficient."  Cooling  by  tatties  and 
punkahs. 

8.  By  openings  along  ridge,  sufficient.    Punkahs  and  tatties  used  for  cooling. 

9.  By  ridge.    Swing  windows  high  up  in  inner  walls  ;  sufficient,  when  barracks  not  crowded. 
Cooling  by  punkahs  and  tatties.    Thermantidotes  would  be  an  improvement. 

10.  By  shafts,  by  ridge  and  windows,  sufficient.    Cooling  by  tatties. 

11.  Ventilating  apertures  along  ridge,  with  upper  windows,  sufficient.    Cooling  by  tatties. 

12.  Ventilators  on  ridge.    By  no  means  sufficient.    Cooling  by  punkahs. 

13.  Roof  ventilation  by  holes  2h  feet  in  diameter;  covered  with  ventilating  zumlahs,  sufficient. 
Punkahs  for  cooling. 

14.  Ridge  ventilation  running  the  whole  length.  Fanlights  on  pivots  over  each  door  ;  sufficient, 
because  one  or  more  doors  are  kept  open.    Cooling  by  punkahs  from  April  till  September. 

15.  By  doors,  and  in  some  instances  by  small  semicircular  windows  over,  and  by  roof  ventilation. 
In  cells  by  gratings.  Generally  insufficient,  because  doors  have  to  be  closed  in  high  winds, 
dust,  &c.    Cooling  by  tatties. 

16.  By  opposite  doors  and  windows.  Circular  holes  close  to  ceiling,  and  ventilating  windows  in 
upper  floors ;  holes  along  roof  of  verandah,  covered  with  earthenware  pots.  Ventilation 
quite  insufficient,  especially  at  night,  when  crowded.    Cooling  by  punkahs. 

17.  Roof  ventilation,  and  an  ample  number  of  doors,  sufficient.  Punkahs  and  tatties  used  in 
hot  season. 

18.  [Convalescent  depot.]  Doors  and  windows  ;  only  sufficient  for  part  of  the  season ;  no  roof 
ventilation.    Barracks  not  well  ventilated  and  overcrowded. 

19.  Ridge  ventilation  the  entire  length  ;  not  sufficient  at  night.    Cooling  by  tatties. 

20.  Iron  barracks  have  each  four  openings.    Others  have  only  doorways.    "  Sufficient." 

21.  Several  methods  of  ventilation  in  use.  Ridge  ventilators.  Skylights  with  windows,  the 
latter  insufficient.    Cooling  by  tatties  and  punkahs. 

22.  Two  ventilators  in  roof  of  each  hut.  Chimneys  of  bad  construction.  Constant  smoke  in 
huts.    Otherwise  air  "  pure." 

23.  Ridge  and  dormer  window  ventilation  ;  quite  sufficient.    Cooling  by  tatties  and  punkahs. 

24.  Doors,  windows,  ventilators  in  roof;  quite  sufficient.    Cooling  by  tatties  and  punkahs. 

25.  Doors,  windows,  openings  in  roof ;  not  sufficient.    Cooling  by  tatties  and  punkahs. 

2o'.  Holes  in  ridge,  covered  by  raised  thatch.  Small  windows  at  top  of  walls  ;  sufficient  at  this 
station,  but  in  other  stations  have  seen  it  often  very  imperfect.  Cooling  by  punkahs  and 
tatties  ;  the  latter  very  badly  watered,  and  often  quite  dry. 

27.  Ventilating  windows  on  both  sides,  above  doors  ;  generally  sufficient.  Cooling  by  punkahs 
and  tatties. 

28.  Partly  by  open  wall,  three  feet  under  roof  into  verandahs ;  partly  by  ventilators  in  roof; 
generally  sufficient. 

29.  Cooling  by  punkahs.    In  temporary  quarters. 

.30.  Small  ventilators  in  ridge  of  old  barracks.  Imperfect.  Ventilation  in  new  barracks  will 
be  ample,  by  windows,  and  by  tubes  in  ridge. 

31.  Ridge  ventilation;  not  sufficient  with  a  hundred  men  in  barrack.    Cooling  by  tatties. 

32.  By  doors,  windows,  and  chimneys.    No  roof  ventilation.    Not  quite  sufficient. 

1 .  By  open  masonry  drains  to  wells  opposite  gateways,  from  which  sewage  is  carried  to  level  of 
main  ditch ;  drainage  bad,  and  requires  manual  labour.  Fluid  refuse  swept  away  by  garrison 
sweepers  and  water  carriers  with  aid  of  fire  engine ;  much  of  it  evaporates ;  outlet  a  foul 
ditch.    Bomb  proof  barracks  damp. 

2.  By  open  "saucer-shaped"  drains,  three  feet  wide,  at  permanent  barracks  ;  by  an  earthen  drain 
at  temporary  barracks.  Buildings  all  become  more  or  less  clamp  in  wet  season  ;  temporary 
barracks  most  so.    A  foul  ditch,  leading  to  nullah  in  vicinity,  often  very  offensive. 

3.  No  sewers ;  only  surface  chains  for  carrying  off  rainfall.  "  Not  intended"  for  draining  cook- 
houses, privies,  &c.  p 

Sewage  from  privies  received  in  cesspits,  and  removed  by  hand  daily. 

Fig.  6'  shows  a  plan  of  one  of  the  privies  at  this  station,  together  with  the  cesspool  arrangement 
usual  in  such  structures. 


Fig.  6. — Plan  and  Section  or  Privy  attached  to  Echelon  Barracks,  Cawnpore. 

One  per  Company. 


CESS  POOL, 

0 


30  40 


Transverse  Section. 
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Meerut. 
Agra. 

Umballa. 

Ferozepore. 
jullundur. 

Mean  Meer. 

Peshawur. 
Sealkote. 


4.  By  open  masonry  drains  to  a  large  tank  and  nullah,  1,700  feet  and  5,000  feet  distant;  suffi- 
cient for  surface  water.  Fluid  refuse  drained  into  cesspools  close  to  washhouses,  &c,  4i  feet 
in  diameter,  and  40  feet  deep  ;  60  feet  from  nearest  barracks ;  6/0  feet  from  wells.  They 
seldom  require  cleansing-.  It  is  done  by  opening  the  tops,  and  drawing  out  the  fluid  in 
buckets.    Some  foul  ditches  about  a  mile  from  barracks. 

5.  Surface  drains,  3  feet  deep  by  8  feet  wide.  Surface  water  lodges  in  vicinity  of  barracks  until 
it  sinks  into  the  sandy  soil,  rendering  raised  paths  necessary  between  the  barracks.  Water 
from  lavatories  collected  in  an  open  cesspool,  from  which  it  is  spread  over  the  ground. 
Fluid  refuse  partly  sinks  into  subsoil,  part  is  carted  away,  and  part  evaporates.  Refuse 
water  removed  in  barrels  every  morning.  Hospital  cesspits  are  deep  wells,  never  cleaned. 
"  Tried  to  be  kept  sweet  by  lime,  but  in  vain." 

6.  Surface  drains  of  earth  ;  merely  kept  open  and  free  from  rubbish  and  vegetation.  Surface 
water  and  drainage  from  lavatories,  baths,  cookhouses,  &c.  "  disappears  with  tolerable 
"  rapidity "  by  drains  and  by  percolation.  That  from  privies,  urinals,  &c.  is  carted  away. 
Several  nullahs  in  an  unsatisfactory  state,  permitting  water  to  lodge  after  rain. 

7.  No  drainage.  All  refuse  carried  off  by  sweepers.  Water  from  bath  room  allowed  to  sink  into 
the  subsoil.    Refuse  from  cookhouses  received  into  cesspits,  3  feet  in  diameter,  cleansed  daily. 

8.  Open  surface  drains  for  removing  rain  water.  Cookhouse  refuse  carted  away.  That  from 
privies,  urinals,  and  washhouses  received  into  cesspits  underground,  8  inches  in  diameter, 
14  feet  deep,  "  never  within  "  60  yards  of  any  well,  about  50  feet  from  barracks  ;  cleansed 
when  required. 

9.  Drainage  of  lines  by  two  shallow  "saucer"  masonry  drains,  emptying  into  roadside  drain, 
250  feet  from  each  barrack.  No  drains  about  the  barracks.  Water  lies  for  some  hours. 
Lavatory  cesspools  sometimes  overflow,  saturate  the  ground,  and  taint  the  atmosphere. 
These  cesspits  are  from  30  to  40  feet  deep,  8  feet  diameter,  64  feet  from  barracks,  and  180 
feet  from  wells.    Occasionally  opened  and  emptied. 

10.  No  sewers.  Offensive  matter  received  into  cesspools,  3  feet  deep,  3  feet  wide,  and  removed 
daily.    Rain  water  runs  off  by  surface  drains. 

11.  By  surface  channels  to  the  road  drains.  No  sewers  or  cesspools.  Offensive  matter  re- 
moved by  carts  from  the  latrines. 

Fig.  7  shows  a  plan  of  this  class  of  latrines,  and  the  usual  manner  of  connecting  them  with 
barracks.  There  is  no  drainage  of  any  kind.   All  the  matter  is  carried  away  by  hand  labour. 


Fig.  7. — Plan  or  Privy  and  Bath  Room,  Sealkote,  attached  to  Barrack.  Barrack. 


Ghazeepore.  12.  Temporary  drains,  1  to  .3  feet  wide,  between  barracks  for  surface  water;  not  sufficient.  No 

drainage  from  lavatories,  cookhouses,  &c.  Fluid  refuse  mostly  sinks  into  ground.  Solid 
refuse  removed  by  hand. 

Berhampore.  13.  Open  concave  drains,  2  to  3  feet  broad,  6  inches  deep;  washed  daily  and  sprinkled  with 

lime ;  outlet  into  a  large  tank  close  to  barracks.    All  lower  barrack  rooms  damp,  from  being 
14  feet  below  river  level.    Contents  of  privies  carried  to  holes  a  mile  from  barracks  ;  only 
one  cart  allowed  ;  quite  insufficient  for  a  square  mile  of  cantonment.    Vicinity  abounds  in 
jheels  and  foul  ditches,  with  putrid  water. 
Hazareebaugh.        14.  Drainage  from  washhouse  removed  by  covered  drain.    Surface  drainage  vanishes  rapidly. 
Refuse  from  privies,  urinals,  &c.  carted  2  miles  away. 
Allahabad.  4         15.  No  drains  or  sewers  ;  merely  small  channels  afoot  deep,  10  feet  from  barrack  walls,  for  sur- 
face water.    A  shallow  well  at  each  wash-house  into  which  waste  water  runs,  and  is  absorbed. 
Floors  of  some  buildings  damp.    Surface  water  partly  evaporates,  partly  sinks  into  subsoil, 
partly  runs  off  by  natural  drainage.    Lavatory  cesspools  6"  feet  deep,  and  6  feet  diameter ; 
cleaned  out  daily.    Contents  of  latrines,  &c.  carted  away. 
Dumdum.  16.  No  sewers.  _  Open  drains,  6  feet  from  buildings'.    Interval  being  a  tile  platform.  Drainage 

passes  by  main  drain  into  salt  water  marsh.    Surface  water  and  drainage  from  lavatories 
not  efficiently  carried  away.    Drainage  from  cookhouses,  latrines,  and  urinals  removed  daily 
in  carts,  and  buried  in  pits  outside  station.    Cesspits,  2|  feet  diameter,  5  feet  deep.  Lower 
floors  of  barracks  damp,  particularly  in  rainy  season. 
Benares.  17-  "  There  is  no  sewerage  at  all."  Drainage  received  into  cesspools,  2|  feet  diameter,  2  feet  deep, 

close  to  privies  and  wash-houses,  30  yards  from  nearest  well,  only  a  few  yards  from  barracks' 
and  hospital.    Cleansed  by  sweepers.    Contents  carted  away. 
Landour.  18.  On  a  ridge.  Natural  surface  drainage  sufficient.  Every  house  more  or  less  damp  for  3  months 

in  the  year. 

1 '  «  i  >:  1!).  Temporary  drains  IJ  to  4|  feet  deep  for  surface  water.    All  other  drainage  from  lavatories 

baths,  wash  and  cookhouses,  privies,  and  urinals  carted  away  in  vessels  ° 
Raneegunge.  20.  Surface  drainage  merely.    Fluid  refuse  of  barracks  carried  away  in  fill 


filth  carts  and  buckets. 
3  D 
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Umritsir. 
Nynee  Tal. 
Rawul  Pindi. 

LUCKNOW. 

Chunak. 

ROORKEE. 

Jhansi. 

Barrackpore. 
Delhi. 

MoRAR  GWALIOR. 


jubbulpore. 
Darjeeling. 


WATER  SUPPLY. 
Fort  William. 


Dinapore. 

Cawnpore. 

Meerut. 
Agra. 

Umballa. 

Loodiana. 

Ferozepore. 

jullundur. 
Mean  Meer. 

Peshawur. 
Sealkote. 

Murree. 

GlIAZEEPORE. 

Berhampore. 
IIazareebaugh. 


Replies. 


21.  Surface  water  passes  off  by  natural  drainage.  Filth  removed  by  conservancy  carts.  Other 
fluid  refuse  evaporates.    Cesspits  30  to  50  yards  from  men's  quarters  and  hospital. 

22.  Natural  drainage  removes  surface  water,  barracks  being  built  on  a  hill  side.  Fluid  refuse 
flows  down  a  steep  declivity  to  plains  below.    No  cesspits  required. 

23.  Trenches  for  surface  water.  No  sewers.  All  sewage  collected  in  masonry  cesspools,  and 
removed  daily. 

24.  Only  surface  drainage.    All  fluid  refuse  received  into  cesspits  or  tubs,  and  removed  daily. 

25.  No  sewers.  Open  drains  9  to  18  inches  wide  and  deep.  Other  drainage  received  into  two 
cesspools ;  contents  taken  away  in  casks  night  and  morning. 

26.  Trenches  for  surface  drainage.    All  filth  and  fluid  refuse  carried  away  in  tubs. 

27.  Surface  drainage.  Other  drainage  received  into  cesspits,  3  feet  cube,  and  removed  morning 
and  evening. 

28.  Only  surface  drainage.    Filth  of  all  kinds  removed  by  carts. 

29.  All  refuse  carried  down  to  the  river. 

30.  Surface  drainage  by  open  drains.  All  other  drainage  from  washhouses,  privies,  urinals,  and 
cookhouses  conveyed  into  cesspools,  and  removed  by  carts.  Cesspools  "never  less"  than 
50  yards  from  nearest  well. 

31.  Simply  open  drains.    No  sewers  or  cesspits.    All  refuse  carried  away. 

32.  Open  stone  drains,  by  which  most  of  the  filth  and  refuse  water  are  washed  away;  remainder, 
including  that  from  privies,  carried  daily  to  a  distance  to  cesspits,  and  earth  and  lime  thrown 
over.    Drainage  imperfect. 

1.  Supply  principally  from  river  and  tanks,  partly  from  rain  and  wells,  the  last  brackish  and 
unwholesome.  Water  for  cooking,  drinking,  &c.  is  carried  from  a  tank  on  the  glacis  (filled 
by  surface  drainage),  at  a  cost  of  134/.  per  annum.  This  tank  is  kept  "  perfectly  clean," 
and  is  "generally  free  from  foul  drainage  and  surface  impurities,"  but  from  careless  habits 
of  bheesties,  water  sometimes  taken  from  nearer  and  impurer  sources.  Many  city  tanks  in  a 
most  filthy  condition,  producing  malaria.  Amount  of  water  for  troops  sufficient  for  drinking 
and  washing,  not  for  bathing.  Proposed  to  supply  Fort'William  from  the  Hooghly,  the 
filtered  water  of  which  contains  9-4  grains  of  solid  impurities  in  40  oz.  (above  29  grs.  per 
gallon).  This  supply  said  to  be  very  perfect,  but  the  river  water  is  hot  good  enough  for  use 
for  6  weeks  annually. 

2.  Supply  from  wells  and  from  Ganges.  Some  years  ago,  barrack  wells  poisoned  by  infiltration 
from  barrack  privies.  Well  water  clear  and  sparkling,  but  a  little  brackish  ;  some  of  it  con- 
tains sulphate,  oxalate,  and  carbonate  of  lime,  and  some  chlorides ;  in  one  well  there  is 
vegetable  matter  and  ammonia.  Water  raised  in  leathern  or  iron  buckets,  and  distributed 
by  bheesties  in  leathern  bags.    River  water  after  filtration  the  best. 

3.  Water  derived  from  wells ;  only  one  tank.  Not  liable  to  pollution  from  leaves.  Quantity 
abundant ;  no  peculiarity  of  flavour ;  no  chemical  analysis ;  quality  "  good."  Raised  in 
leathern  buckets  and  skins.  Carried  by  bheesties  to  barracks,  and  kept  in  earthen  vessels 
for  use. 

4.  Water  from  wells.  Tanks  used  by  natives  ;  nuisance  and  malaria  from  some  of  them.  Supply 
soft,  excellent,  unlimited.    Raised  by  leathern  buckets  and  bags,  by  hand  or  by  cattle. 

5.  Principally  from  wells  ;  occasionally  from  river.  Well  water  very  salt,  with  few  exceptions. 
Considered  heating  during  rainy  season.  Contains  large  quantities  of  muriate  and  sulphate 
of  soda  and  lime.  It  is  laxative,  and  apt  to  disagree  at  first.  Supply  sufficient.  Raised  in 
leathern  bags  by  bullocks,  and  carried  in  skins  by  bheesties  for  the  use  of  Christian  and 
Mussulman.    Hindoos  carry  their  water  in  brass  or  earthen  jars. 

6.  Water  supply  from  wells;  not  liable  to  pollution;  amount  very  limited;  in  hot  weather  most 
wells  nearly  dry  ;  quality  pure,  as  to  sensible  properties  ;  hard  ;  contains  large  quantity  of 
carbonate  of  lime  ;  no  chemical  analysis  ;  not  injurious  to  health  ;  raised  by  Persian  wheels 
and  by  hand  ;  distributed  by  masonry  channels  and  by  carriers. 

7.  Entirely  from  wells  ;  kept  free  from  impurities;  quality  excellent ;  amount  sufficient;  no 
chemical  analysis ;  raised  by  leather  bags  and  distributed  by  carriers. 

8.  Water  from  wells;  remarkably  pure,  but  not  free  from  some  combination  with  earthy  matters; 
soft,  sufficient  in  quantity  ;  raised  and  distributed  in  leather  bags.    No  chemical  analysis. 

9.  Water  from  wells ;  abundant  and  wholesome ;  no  chemical  analysis. 

10.  Water  from  wells;  filtered  before  drinking;  not  liable  to  pollution;  generally  good  in  quality, 
but  some  brackish,  saline.  1,000  grs.  of  water  contain : — carbonate  of  soda,  0"494  grs. ; 
carbonate  of  lime,  0-14  ;  carbonate  of  magnesia,  0-08 ;  chloride  of  sodium,  0'095  ;  sulphate 
of  soda,  0-178  ;  silica,  0P013;  a  small  quantity  of  organic  matter.  Raised  by  Persian  wheel 
or  large  skins.    Carried  in  leather  skins  for  use. 

11.  Water  supply  from  river  Barah  by  small  open  canal;  stored  in  tanks,  filled  daily;  quantity 
about  15  cubic  feet  per  second  ;  colour  from  suspended  matter  varies  from  pale  grey  to  deep 
red.    No  chemical  analysis.    Filtration  required. 

12.  Water  from  wells  ;  not  liable  to  pollution  ;  very  pure  generally ;  some  wells  contain  soda ; 
hard,  containing  considerable  proportion  of  sulphate  of  lime.  "  Very  free  from  impurities." 
"  Decidedly  good."  No  chemical  analysis ;  quantity  abundant.  Raised  for  use  by  rope 
and  leathern  bucket. 

13.  Water  derived  from  numerous  springs  and  two  reservoirs,  one  not  liable  to  pollution,  the 
other  full  of  leaves  and  surface  impurities;  quality  inferior;  colour  cloudy  and  muddy;  taste 
and  smell  more  or  less  earthy  after  rain ;  removable  by  filtration,  but  boiling  sometimes 
necessary  ;  no  chemical  analysis  ;  water  soft ;  amount  sufficient ;  quality  considered  inferior 
by  native  visitors,  and  to  cause  colic  ;  boiling  and  filtration  through  sand  and  charcoal  render 
it  wholesome. 

14.  Water  from  numerous  wells  and  from  tanks  (but  not  for  drinking  purposes) ;  quality  good 
and  sweet,  "  and  does  not  seem  contaminated  by  the  amount  of  leaves  that  necessarily  fall 
"  into  open  structures."  Great  nuisance  from  a  large  partially-drained  tank.  Amount 
sufficient ;  no  chemical  analysis.  Raised  by  bucket  and  rope,  and  distributed  by  bheesties 
in  skins. 

15.  Water  from  river,  wells  and  tanks,  chiefly  from  wells  for  European  troops;  supply  almost 
unlimited ;  well-water  tolerably  pure,  when  filtered  through  charcoal ;  no  chemical  analysis. 
Raised  in  leathern  buckets  by  hand  labour. 

16.  From  wells  and  tanks  ;  in  some  wells  the  water  has  a  slightly  saline  taste,  in  others,  it 
is  pure;  no  chemical  analysis,  but  tests  show  presence  of  silicic,  phosphoric,  hydrochloric, 
and  carbonic  acids  ;  hardness,  4"5  ;  tank  water  alkaline;  deposited  copiously  on  standing; 
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Stations. 


Replies. 


Allahabad. 
Dumdum. 


Benares. 

Landoijr. 
Muttka. 

Ransegunge. 

Umritsir. 
Nynee  Tal. 

Rawul  Pindi. 

LUCKNOW. 

Chunar. 


RoORKEE. 

Jhansi. 
Barrackpore. 


Delhi. 

MoRAR  GWALIOR. 
JUBBULPORE. 


Darjeeling. 

II.  ABLUTION 
AND  BATH  ACCOM- 
MODATION. 
Fort  William. 


Dinapore. 


Cawnpore. 

Meerut. 
Agra. 


Umballa. 

LoODIANA. 

Ferozepore. 


j  ullundur. 
Mean  Meer. 


Pesiiawur. 
Sealkote. 


contains  organic  matter  in  considerable  quantity.  All  water  should  be  filtered.  Drawn  by 
bullocks. 

17.  Water  entirely  from  wells ;  abundant;  contains  carbonate  of  lime;  hard;  improved  by 
filtration;  free  from  animalcules ;  sensible  properties  good;  no  chemical  analysis.  Raised 
and  distributed  by  bullocks  and  water-carriers. 

18.  Water  from  wells  and  open  tanks  ;  quantity  abundant ;  generally  clear ;  sensible  properties 
good.  In  40  oz.  there  are  : — Well  water  :  Solid  residue,  6  6  grains.  Silica,  *8  grains ;  earthy 
carbonates,  1"8  grains;  alkaline  chlorides,  0'8;  alkaline  sulphates,  0-3 ;  carbonates  and 
organic  matter,  2-9.  Tank  water :  Solid  residue,  2'8  grains.  Silica,  "2  grains;  earthy  car- 
bonates, 2-0;  alkaline  chlorides,  alkaline  sulphates,  carbonates,  and  organic  matter,  06. 
Tank  water  should  be  filtered.  Raised  and  distributed  for  use  by  bheesties,  in  leathern 
bags. 

1.9.  Derived  from  numerous  wells ;  clear,  without  taste  or  smell ;  soft  and  pure;  no  chemical 
analysis ;  contains  slight  trace  of  lime,  chlorides  in  large  proportions,  slight  quantity  of 
potash  and  carbonic  acid  ;  amount  ample.    Drawn  by  water-carriers,  with  leathern  buckets. 

20.  Water  from  wells,  not  abundant,  except  in  rains  ;  good  as  to  colour,  taste,  and  smell ;  no 
chemical  analysis. 

21.  Water  from  wells  and  from  river.  Some  wells  contain  large  quantities  of  sulphureted 
hydrogen  on  account  of  their  low  situation  and  the  imperfect  surface  drainage.  This  water 
drunk  by  natives.  In  the  station  some  wells  good  ;  others  close  to  them  impregnated  with 
salts.  Abundance  of  good  water.  Raised  and  distributed  by  ropes  and  leather  buckets.  No 
chemical  analysis. 

22.  From  wells  ;  not  liable  to  pollution ;  supply  equals  demand ;  quality  excellent,  but  rather 
hard ;  no  animalcules ;  no  chemical  analysis ;  water  raised  and  distributed  by  ropes  and 
buckets. 

23.  From  wells ;  protected  from  impurities ;  apparently  good  ;  no  chemical  analysis ;  some  wells 
contain  nitrate  of  potash  ;  supply  ample.    Drawn  by  means  of  leathern  bags. 

24.  Partly  from  springs,  partly  from  lake  ;  the  latter  used  for  drinking,  bathing,  and  washing  ; 
supply  unlimited,  pure,  soft,  wholesome;  no  chemical  analysis.  Raised  by  bheesties,  in 
skins.   .Part  conveyed  to  barrack  in  wooden  watercourse. 

25.  From  wells  and  river;  sensible  qualities  good;  hard;  no  chemical  analysis;  quantity 
sufficient.   Raised  and  distributed  by  bheesties  and  bullocks. 

26.  From  wells;  mostly  good;  in  a  few,  brackish ;  no  chemical  analysis. 

27.  From  Ganges  and  wells  ;  quantity  inexhaustible,  clear,  sweet,  and  inodorous  "  if  allowed  to 
"settle  before  it  is  drunk."  No  chemical  analysis;  soft;  under  the  microscope  shows 
dust,  minute  fragments  of  vegetable  matter,  and  feathers  of  insects.  Drawn  from  Ganges 
into  leather  bags,  and  conveyed  by  bullocks  and  bheesties.  Raised  from  wells  by  hand 
labour. 

28.  From  canal  and  wells;  soft,  good,  and  very  pure;  no  chemical  analysis. 

29.  From  wells  ;  preserved  from  pollution ;  supply  sufficient ;  hard ;  agreeable  to  taste  ;  no 
chemical  analysis. 

.30.  From  tanks  principally,  wells,  and  river;  tanks  often  polluted  by  decayed  leaves  from 
trees ;  without  taste  or  smell.  Analysis  of  imperial  quart. — Tank  water ;  Solid  residue, 
2'7  grains.  Earthy  carbonates,  1"02  grains;  silica,  '38 ;  saline  and  soluble  matter,  chiefly 
chlorides,  sulphates,  and  carbonates,  1'3.  Well  water.-  Total  solid  residue,  12  grains. 
Earthy  carbonates,  with  sulphates,  6'46  grains ;  silica,  "44 ;  soluble  saline  matters,  chiefly 
chlorides  and  carbonates,  5T.  Both  waters  contain  a  little  organic  matter.  [Tank  water 
contains  10'8  grains,  and  well  water  48  grains  per  gallon  of  impurity,  besides  organic 
matter.]    Raised  and  distributed  in  skins. 

31.  Mostly  from  river,  some  from  wells;  latter,  with  few  exceptions,  brackish;  not  good; 
contains  soda ;  no  chemical  analysis.    Drawn  and  distributed  in  usual  manner. 

32.  From  wells  for  drinking  and  cooking ;  soft,  abundant,  excellent ;  no  chemical  analysis. 
Drawn  by  bheesties  in  leather  buckets,  and  carried  in  leather  bags,  stored  in  baked  earthen 
vessels. 

33.  From  wells  ;  abundant,  clear,  and  well-tasted  ;  some  wells  contain  iron  ;  alkaline  and  soft ; 
no  chemical  analysis  ;  no  microscopic  impurities.  Raised  and  carried  by  bheesties  in  leathern 
mussock. 

34.  Abundant  supply  from  numerous  mountain  springs,  some  so  pure  as  to  be  fit  for  photo- 
graphic purposes,  only  containing  traces  of  lime  and  iron ;  some  contain  so  much  iron  as  to 
be  used  medicinally. 

1.  Lavatories  at  end  of  barracks  on  each  story  ;  stone  floors,  with  raised  masonry  basin- 
stands  ;  water  flows  off  to  drain  surrounding  the  building ;  plunge-baths  much  wanted 
(included  in  future  plans). 

2.  Two  double  wash-houses  and  one  plunge-bath  for  each  wing  of  barracks  ;  water  supplied  by 
bheesties  from  wells  ;  drained  into  a  nullah  ;  temporary  barracks  have  no  bath  ;  lavatories 
drained  into  cesspool  wells. 

3.  Ablution-rooms  attached  to  barracks  ;  no  baths,  but  will  be  constructed.  Water  is  brought 
from  wells  by  pipes,  and  drained  to  nearest  drain. 

4.  One  lavatory  per  company  ;  two  plunge-baths  per  regiment. 

5.  Lavatories  of  solid  masonry,  with  tiled  roofs  ;  water  supplied  from  copper  cistern  filled  from  a 
tank  attached  to  well;  waste  water  collected  in  cesspits  and  "carted  away;"  four  baths 
supplied  from  wells  ;  waste  water  carried  away  by  surface  drainage. 

6.  One  lavatory  for  each  barrack ;  water  from  wells  ;  no  baths. 

7.  No  information. 

8.  Lavatories  are  small  rooms  with  brick  and  mortar  floors,  "  adapted  for  receiving  and  drain- 
ing off  the  water  into  the  subsoil  outside,  so  that  the  men  may  freely  bathe  themselves." 
Water  provided  by  water-carriers  ;  no  bath. 

9.  One  lavatory  for  each  company ;  water  kept  in  tubs ;  no  baths. 

10.  Lavatories  60  feet  from  barracks,  1 80  feet  from  wells  supplying  water ;  water  conveyed 
from  the  well  by  an  underground  drain  to  lavatory,  thence  supplied  by  water-taps,  and 
drained  away  by  a  drain ;  bath,  a  long  shallow  tank,  "  in  which  the  men  can  lie  down 
and  bathe."    Larger  baths  being  erected. 

11.  No  lavatories  for  European  soldiers  as  yet  (August  1860) ;  plunge-bath  in  each  set  of  lines. 

12.  Lavatory  for  each  barrack,  also  three  plunge-baths ;  water  from  wells ;  waste  water  runs 
into  open  cesspits,  and  thence  carted  away.    It  is  generally  used  for  gardens. 
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Murree. 
Ghazeepore. 

Berhampore. 


Hazareebaugh. 
Allahabad. 


13.  No  information. 

14.  Lavatory  to  each  barrack  ;  water  supplied  from  a  reservoir  behind;  drainage  to  a  reservoir, 
emptied  twice  a  day  by  a  filth  cart. 

15.  Each  barrack  has  lavatories  for  men  and  women;  water  carried  from  tanks  and  wells  in 
goat  skins,  poured  into  cisterns,  and  conveyed  into  rooms  by  pipes  with  cocks ;  drainage 
into  surface  drains. 

16.  Ten  double  lavatories,  one  single;  basins  supplied  by  water-taps  from  cistern,  and  drained 
awav  by  covered  drain  into  main  drain. 

17.  Lavatories  have  cast  iron  basins,  lined  with  porcelain,  and  a  foot  bath.  Water  supplied 
from  wells  by  bheesties,  and  drained  into  cesspools. 

Fig.  8  shows  the  general  arrangement  of  this  class  of  ablution  accommodation. 


Tig.  8, 


-Plan  and  Section  or  a  Wash-house  for  Two  Companies  of  Europeans  to  be 

ATTACHED  TO  EUROPEAN  BARRACKS  AT  ALLAHABAD. 


Dumdum. 
Benares. 

Landour. 


MUTTRA. 

Raneegunge. 
Umritsir. 
Nynee  Tal. 
Rawul  Pindi. 

LUCKNOW. 


Chunak. 

ROORKEE. 

Jhansi. 
Barrackpore. 
Delhi, 
morar  gwalior. 


jubbulpore. 

Darjeeling. 

XIII.  DIET  AND 
COOKING. 


18.  Lavatories  with  metal  basins,  supplied  with  water  from  stop-cocks.    No  baths. 

19.  One  lavatory  per  company,  supplied  with  water  from  a  well  drained  by  branch  drains. 
One  plunge  bath,  another  required. 

20.  Spacious  lavatory  with  brass  basins  in  a  trough,  but  from  the  scanty  supply  of  water  in  the 
dry  season  they  are  not  much  used,  and  the  men  wash  in  earthen  vessels.  Drainage  to  the 
slope  of  the  hill. 

21.  Three  temporary  shed  lavatories.    One  plunge  bath. 

22.  No  information". 

23.  Oblong  building,  with  masonry  stand  for  earthen  jars  and  basins  of  water. 

24.  Hill  station.    No  lavatories.    Men  wash  themselves  in  verandahs. 

25.  No  information. 

26.  Lavatories  have  a  long  masonry  shelf  for  washing  basins,  also  a  set  of  small  washing  rooms, 
supplied  by  pipes  from  cisterns,  receiving  water  from  nearest  well.  A  small  canal  runs  the 
whole  length  of  bath  room,  to  supply  water  to  the  bathers,  who  can  draw  it  in  earthen  or 
leathern  buckets,  and  throw  it  over  themselves.  Iron  bars  across  canal  to  prevent  bathers 
"  lying  at  full  length  in  it,  and  soiling  the  whole  supply."    Drained  to  a  drain  outside. 

27.  Lavatory  for  each  barrack,  except  one.  Water  supplied  by  bheesties,  and  runs  out  through 
the  wall  into  the  drains.    No  baths.    River  Ganges  used. 

28.  Lavatories,  small  tiled  sheds,  with  a  wall  having  depressions  to  hold  basins. 

29.  Lavatories  not  finished ;  to  be  on  the  standard  plan. 

30.  Wash-house  for  each  barrack.    No  bath. 

31.  No  information. 

32.  Lavatory  for  each  company.  Tubs  or  earthen  vessels  for  holding  water,  supplied  by 
bheesties  from  nearest  well.  Wash-hand  basins,  earthen  or  metal.  Drainage  into  a  cesspool 
4  or  5  feet  deep.    Filth  or  refuse  matter  carried  away  from  cesspool  every  morning. 

33.  Lavatories  have  tubs  or  half  casks  for  water.  Drained  into  a  drain  running  round  building. 
No  baths. 

34.  Eight  bath  rooms  to  each  barrack.    Good  water  supply  from  a  spring.    Refuse  water 

carried  oft'  by  stone  drain. 

1 .  The  ration  in  the  Bengal  presidency  consists  of  bread  1  lb.,  meat  1  lb.,  vegetables  1  lb.,  rice 
4  oz.,  sugar  2§  oz.,  tea  f  oz.,  or  coffee  If  or  If  oz.,  firewood  for  cooking.  The  ration  is  con- 
sidered complete.  Vegetables  vary  according  to  season,  and  consist  of  potatoes,  carrots,  onions, 
cabbages,  turnips,  sweet  potatoes,  cauliflower,  and  pumpkins.  A  larger  supply  of  potatoes 
is  required,  and  soldiers'  gardens  would,  it  is  conceived,  enable  vegetables  to  be  raised  in 
sufficient  quantities.  Sometimes  there  is  a  scarcity  of  vegetables,  and  the  men  suffer  from 
eating  too  much  animal  food.  It  is  suggested  in  one  of  the  returns,  that  the  diet  scale  of 
the  navy  is  much  better  than  that  of  the  army.  It  consists  of  from  5  to  9|  oz.  of  animal 
food,  and  26  ozs.  of  vegetable  food,  while  the  army  scale  in  India  contains  no  less  than 
16  oz.  of  animal  food.  Sometimes  the  men  purchase  milk,  butter,  fish,  eggs,  &c.,  or  fruit, 
when  in  season.  Complaint  is  made  that  mutton  is  not  issued  often  enough,  and  that  the 
vegetables  are  inferior  in  quality.  The  men  have  three  meals  a  day  ;  breakfast  at  8  a.m., 
consisting  of  tea  or  coffee,  bread,  often  animal  food  ;  dinner  at  1  p.m.,  and  tea  at  4  or  5  p.m. 
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Stations. 
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XIV.  INTEMPERANCE 
Fort  William. 


Dinapoee. 

Cawnpore. 
Meerut. 

Agra. 

Umballa. 
Ferozepore. 


J  ULLUNDUR. 


Mean  Meer. 


The  cookhouses  are  small  outbuildings,  at  a  short  distance  from  the  barracks.  They 
are  provided  with  rude  fireplaces,  raised  a  little  above  the  floor,  often  dark  and  badly 
ventilated.  No  chimneys,  the  smoke  finding  its  way  out  as  it  likes.  There  are  usually  four 
messes  in  a  company  ;  each  mess  has  one  copper  boiler  of  eight  gallons,  one  of  seven,  and 
r'one  of  two  gallons,  one  frying  pan,  one  gridiron,  together  with  ladles,  chopper,  baskets,  &c. 
The  vessels  are  usually  tinned  twice  a  month.  In  the  hands  of  native  cooks  they  admit  of 
considerable  variety  of  cooking,  such  as  boiling,  stewing,  roasting,  making  curries,  &c.  The 
cooking  is  stated  generally  to  be  "  sufficient."  Native  cooks  are  engaged  for  the  companies. 
They  are  paid  by  the  soldiers  for  cooking,  and  also  for  such  extras  in  addition  to  the  ration 
as  they  may  supply.  The  ration  is  counted  as  worth  3  annas  4  pice,  or  bd.  daily.  The 
kitchens  are  generally  surface  drained  to  cesspits,  from  which  the  refuse  is  carried  away  daily  ; 
or  the  cesspit  is  sunk  deep  enough  to  be  self-draining  into  the  subsoil.  Sometimes  there  is 
no  drainage  of  any  kind,  the  refuse  water  being  merely  thrown  out  on  the  surface  of  the 
ground.  None  of  the  cookhouses  appear  to  have  any  water  supply,  except  what  is  carried 
in  skins  or  vessels  by  water-carriers. 

Fig.  9  gives  the  ground  plan  and  elevation  of  a  cookhouse  at  Benares,  and  shows  the  usual 
construction. 

Fig.  0. — Cookhouse,  Benares. 


,  Troops  about  as  temperate  as  at  other  stations.    Seven  trials  for  habitual  drunkenness  in 
8th  regiment  in  three  months.  In  5th  Fusiliers  2  per  cent,  habitual  drunkards.  But  average 
of  habitual  drunkards  in  European  regiments  in  this  country  not  less  than  15  per  cent. 
8th  regiment,  direct  admissions  from  intemperance,  to  total  admissions,  1  in  1 14. 


5th  Fusiliers       ,,  ,, 
8th  regiment,  indirect  admissions 
5th  Fusiliers       ,,  ,, 


2  in  100. 
1  in  11. 
17  in  100. 


Seven  regiments  in  Madras  1849. 

Punished  Admitted 
per  1,000.  per  1,000. 

2.36-9  1,308-9 
58/-2  1,415-9 
-     1,709-8  2,148-6 


Died 
per  1,000. 

11-11 

23-15 
44-58 


Teetotallers 
Temperate  - 
Intemperate 

Drunkenness  punished  as  an  offence.  Spirits  sold  in  regimental  canteens,  average  daily 
consumption  1|  drams  per  man  ;  not  issued  before  dinner.  To  men  in  health  spirits 
decidedly  injurious  in  India.  They  are  the  curse  of  the  European  soldier  in  India.  Beer 
in  moderation  greatly  preferable.  Would  be  most  beneficial  to  health  to  suppress  spirits 
altogether,  allowing  a  ration  of  beer  from  the  canteen  instead,  also  to  substitute  tea, 
coffee,  &c. 

2.  Confirmed  drunkards  from  1  to  2|  per  cent.  Spirits  sold  in  canteen,  not  in  bazaar.  Daily 
consumption  1  to  1^  drams  per  man,  2  drams  per  day  allowed.  Sjfirits  "  probably  beneficial 
"  to  old  soldiers,  but  not  to  young  ones."  Would  be  beneficial  to  abolish  spirits  as  a  ration 
and  abolish  the  sale  in  canteens,  substituting  beer,  coffee,  tea,  &c.  There  should  be  coffee 
rooms  where  the  men  could  have  coffee,  tea,  lemonadey*&c.  and  periodicals. 

3.  Soldiers  fairly  temperate.  Spirits  sold  in  bazaar ;  not  conducive  to  health,  efficiency,  or  dis- 
cipline. Highly  beneficial  if  sale  could  be  abohshed.  Malt  liquor,  tea,  and  coffee  preferable ; 
but  men  might  obtain  spirits  otherwise. 

4.  Soldiers  temperate ;  rum  sold  at  canteen.  Native  spirits  occasionally  smuggled  into  bar- 
racks. Soldier  allowed  2  drams  per  day,  or  1  pint  of  beer,  1  dram,  on  payment.  Spirits 
injurious  to  health ;  malt  liquors  and  wines  less  injurious  ;  tea,  coffee,  &c.  better  than  either ; 
beneficial  to  prohibit  sale  of  spirits,  and  permit  only  beer,  tea,  coffee,  &c. 

5.  Soldiers  usually  temperate;  spirits  sold  in  canteen,  forbidden  in  bazaar.  During  cold 
season,  2  drams  of  rum,  1  quart  of  beer,  issued  to  each  man  per  diem.  During  hot 
season,  1  dram  of  rum,  1  quart  of  beer.  This  is  the  average  daily  consumption  per 
man  throughout  the  year.  Evil  effect  of  spirit  drinking  manifest  during  last  field  service ; 
spirits  in  excess  the  bane  of  European  soldier ;  would  be  better  to  allow  beer  or  porter ; 
"  but  they  will  have  spirits,"  and  to  abolish  the  sale  would  drive  men  to  the  bazaar. 

6.  Soldiers  temperate;  3  per  cent,  of  admissions  caused  directly  by  drunkenness,  and  15  per 
cent,  indirectly.  Artillery  consume  three  quarters  of  a  gallon  of  spirits  per  month  per  man ; 
hussars,  H  drams  per  day;  injurious  to  health  and  discipline;  beneficial  to  suppress  sale  of 
spirits,  and  substitute  beer,  tea,  coffee,  &c. 

7.  Soldiers  generally  temperate ;  from  1  to  2  per  cent,  confirmed  drunkards ;  spirits  sold  in 
canteen.  Each  man  consumes  about  6  oz.  rum  and  1  pint  malt  liquor,  or  3  oz.  rum  and 
2  pints  malt  liquor  per  day.  Spirits  in  moderation  rather  prejudicial  by  promoting  dram 
drinking  in  excess.  Advantageous  to  suppress  the  sale,  if  other  spirits  could  not  be  obtained 
Moderate  use  of  beer  healthy.  Tea,  lemonade,  &c,  better  than  any.  If  all  spirit  selling 
were  suppressed,  beer,  tea  or  coffee  would  materially  benefit  health.  There  should  be  a 
coffee  shop,  with  reading  room  and  workshops. 

8.  Soldiers  temperate  ;  no  confirmed  drunkards  ;  spirits  sold  in  canteen.  Average  consumption 
less  than  a  dram  per  man  per  day.  Injurious  to  health  and  discipline.  Would  be  beneficial 
to  abolish  sale  and  substitute  beer,  coffee,  tea,  &c.  Coffee  shovild  be  issued  before  morning 
parade  ;  and  beer  at  dinner  and  at  night. 

9.  Soldiers  temperate.  Consume  a  great  deal  of  malt  liquor  in  lieu  of  spirits.  One  out  of  204 
admissions  caused  by  drinking.  Amount  allowed  per  man  per  day,  2  drams  of  spirits,  1 
pint  of  beer,  or  1  dram  and  2  pints.  Would  be  more  healthy  without  spirits.  It  tends  to  subvert 
discipline  and  efficiency.  Decidedly  in  favour  of  beer  in  place  of  spirits  ;  but  abstinent  man 
more  enduring  of  fatigue  and  less  obnoxious  to  disease  than  temperate  man. 

3  D  3 
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Peshawur. 


Sealkote. 


Ghazeepore. 


Berhampore. 


Hazareebaugh. 


Allahabad. 


Dumdum. 
Benares. 
Landour. 

MUTTRA. 

Raneegunge. 
Umritsir. 

Nynee  Tal. 

RAWUL  PlNDl. 
LUCKNOW. 

Chunar. 


Replies. 


10.  Soldiers  temperate;  little  more  than  1  per  cent  of  admissions  directly  from  drink.  Average 
consumption  less  than  a  dram  per  man  per  day.  Would  be  unadvisable  to  abolish  sale  in 
canteen,  as  some  old  soldiers  covdd  not  do  without  it.  With  sufficient  malt  liquor,  sale  of 
spirits  could  be  suppressed. 

11.  Temperate ;  about  3  per  cent,  confirmed  drunkards.  Average  consumption  of  spirits,  1 
dram  a  day.  Some  men  never  take  them.  Spirits  most  injurious  to  health,  and  prejudicial 
to  efficiency  and  discipline ;  should  never  be  offered  for  sale,  as  men  are  induced  to 
take  spirits  who  never  would,  if  they  were  not  so  handy.  Under  no  circumstances,  except 
extraordinary  fatigue,  should  spirits  be  issued ;  only  beer,  tea,  or  coffee  should  be  allowed  ; 
and  the  loss  of  revenue  otherwise  compensated  for. 

12.  On  the  whole  temperate.  Rum  sold  in  canteen;  none  in  bazaar.  Two  drams  a  day  per  man 
can  be  purchased.  Sale  of  spirits  in  bazaar  ought  by  all  means  to  be  abobshed;  but  not 
injurious  as  sold  in  canteens.  In  moderation  not  injurious ;  but  good  malt  liquor  preferable 
to  spirits  in  any  form.  Coffee  in  the  morning  better  for  the  soldiers  in  all  points.  Total 
abolition  of  spirits  would  not  be  advisable.  No  canteen.  Spirits  and  beer  issued  at  once 
from  the  tub. 

13.  Soldiers  usually  temperate;  1  in  120  admissions  produced  directly,  1  in  10  indirectly  by 
drink.  Among  temperate  men,  45i  per  cent,  of  sickness  ;  34J  per  cent,  of  crime.  Among 
drunkards,  52|  percent,  of  sickness;  65f  per  cent,  of  crime.  Spirits  injurious,  except  to  old 
soldiers,  who  have  indulged  in  them.  Sale  should  Be  abolished  in  bazaars,  and  allowed  under 
restrictions  in  canteen.  Would  be  beneficial  to  substitute  beer,  except  to  those  who  have 
long  indulged  in  spirits.  Well-conducted  coffee  and  reading  rooms  should  be  established  at  a 
distance  from  canteens. 

14.  Soldiers  as  a  body  temperate;  one-third  of  diseases  and  one-half  of  crimes,  directly  or  in- 
directly from  drink ;  but  no  statistics.  Each  man  may  purchase  -^  gallon  of  spirits  per 
day.  Actual  consumption  in  1859,  6J  gallons  per  man  per  year.  Spirits  decidedly  injurious 
to  health,  and  not  conducive  to  efficiency  or  discipline.  Abolish  altogether  sale  of  spirits 
in  canteen  and  bazaar.  Injurious  even  in  moderation.  Long  cherished  idea  as  to  their 
necessity  for  the  British  soldier  thoroughly  exploded.  A  man  who  drinks  tea  or  coffee  will 
do  more  work  than  a  dram  drinker,  though  considered  sober.  It  is  an  error  to  sell  spirits  in 
canteen  to  prevent  men  obtaining  worse  spirits  in  bazaars.  It  creates  craving  to  be  satisfied 
elsewhere.  Selling  rum  in  canteen  is  an  unmitigated  curse  to  a  regiment,  destructive  alike 
to  health  and  discipline.  Even  malt  liquor  not  necessary  to  health  in  India,  but  not 
injurious,  or  less  so  than  spirits.  It  will  be  a  "  happy  day  "  when  only  coffee,  tea, 
lemonade,  &c.  are  drunk. 

15.  Soldiers  temperate ;  about  1  per  cent,  confirmed  drunkards.  Out  of  5,021  admissions  in 
1859,  36  were  from  delirium  tremens  (5  fatal) ;  25  from  ebrietas.  Many  diseases,  especially 
of  liver,  indirectly  from  drink.  Much  sickness  and  mortality  also  indirectly.  Spirits 
injurious  to  health.  Entire  substitution  of  malt  liquor  in  canteens  would  be  beneficial. 
Probable  amount  of  spirits  consumed  less  than  a  dram  per  man  per  day.  But  1  quart  of 
beer  and  2  drams  of  rum  may  be  purchased.  Suppress  sale  of  spirits,  permit  beer,  coffee,  tea, 
lemonade,  &c.  only  to  be  sold. 

16.  Soldiers  usually  temperate.  Out  of  850  admissions,  2  were  from  delirium  tremens;  10 
ebrietas.  Spirits  sold  in  canteen.  Drugged  spirits  in  bazaar.  Spirits  injurious  to  health, 
most  prejudicial  to  discipline.  Would  be  beneficial  to  suppress  sale  in  canteens,  and  to 
permit  only  beer,  coffee,  tea,  &c.  to  be  sold,  with  exceptions  in  special  cases.  Permit  no 
native  grog  shops  within  4  miles  of  cantonment.  . 

17-  On  the  whole  temperate.  Spirits  sold  in  canteen.  Each  man  may  purchase  2  drams  a  day. 
Average  consumption  last  half-year,  h  a  dram  and  5  a  pint  of  malt  liquor  daily  per  man. 
Spirits  certainly  injurious,  and  the  great  cause  of  sickness  and  crime  in  a  regiment.  Malt 
liquor  beneficial.  Prohibit  sale  of  spirits  hi  canteens,  and  permit  only  beer,  coffee,  tea,  &c. 
to  be  sold. 

18.  Spirits  sold  in  canteen,  if  allowed  by  surgeon.  Extent  2  drams  a  day.  In  moderation  con- 
ducive to  health.  Nothing  deleterious  to  discipline  or  efficiency  in  issuing  spirits  in  well- 
regulated  canteens.  Health,  morality,  and  discipline,  very  much  improved  since  use  of 
malt  liquor  encouraged. 

19.  Artillery  very  intemperate;  10  per  cent,  confirmed  drunkards.  Cavalry  temperate;  1 
admission  in  91|  caused  directly  by  intemperance  ;  2  drams  of  rum  per  man  per  day  allowed 
in  canteen.  Any  amount  of  bazaar  spirits  attainable.  As  a  general  rule,  spirits  not  con- 
ducive to  health  or  discipline  ;  but  could  not  be  withheld  from  men  accustomed  to  them. 
Suppress  sale  to  all  men  under  30  years  of  age.  Malt  liquor  better.  Suppress  spirits  gra- 
dually, and  permit  only  beer,  coffee,  tea,  lemonade  to  be  sold. 

20.  Troops  temperate.  Spirits  sold  in  bazaar.  No  canteen.  In  moderation  not  injurious. 
But  malt  liquor  the  best  beverage. 

21.  "  Rather  intemperate."  Directly,  one-sixth,  indirectly  one-half,  of  admissions  from  drink. 
Spirits  sold  in  canteen,  but  not  allowed  in  bazaar.  Average  consumption,  2  drams  per  man 
per  day.  Its  effect  on  health  "  injurious  to  the  last  degree."  Malt  liquor  and  wines 
beneficial.  Suppress  spirits  altogether,  and  permit  beer,  coffee,  and  tea  to  be  sold;  but  it 
might  be  injudicious,  as  men  who  wanted  spirits  could  get  country  liquor. 

22.  Temperate.  One  case  delirium  tremens  last  year.  Men  all  invalids,  require  daily  stimu- 
lant, 1  quart  of  beer  and  1  dram  of  rum  allowed  daily.  Amount  specified  conducive  to 
health.    Suppression  of  spirits  generally  would  be  beneficial,  with  exceptional  cases. 

23.  Temperate ;  7  out  of  282  admissions  directly,  and  1  out  of  282  admissions  indirectly  from 
drink.  Rum  sold  in  canteen;  2  drams  a  day  allowed.  More  injurious  to  health  than 
otherwise.  Necessary  on  a  march.  If  abolished,  worse  spirits  would  be  got.  Malt  liquor 
preferable. 

24.  Not  much  intemperance.  Spirits  sold  in  canteen.  As  a  rule  not  conducive  to  health.  Should 
be  abolished,  except  in  exceptional  cases.  Malt  liquor  and  wine  beyond  doubt  preferable. 
Beneficial  to  prohibit  the  sale  in  canteens,  substituting  beer,  tea,  coffee. 

25.  Soldiers  mostly  temperate.  One  man  in  20  a  confirmed  drunkard.  Admissions  on  a  ten 
years'  average,  from  drink,  directly,  1  in  3 ;  indirectly,  1  in  7i-  In  6  years,  among  12  total 
abstainers,  no  deaths,  no  crimes.  Among  576  temperate  men,  deaths,  8\S4  per  cent,  of 
strength;  4T2  of  admissions.  Crime,  42'01  of  strength.  Among  drunkards,  deaths  14"21 
percent,  of  strength;  8-13  per  cent,  of  admissions.  Crime,  426'87  per  cent,  of  strength. 
Temperate  men,  with  few  exceptions,  all  drink  occasionally.    Spirits  sold  in  canteen  ;  about 

.   2  drams  per  man  per  day  consumed.    Impossible  to  state  how  much  is  sold  in  bazaar.  Use 
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Roorkee. 


Jhansi. 


Barrack  pore. 


Delhi. 


MORAR  GWALIOR. 


JUBBULPORE. 


Darjkeling. 


XV.  INSTRUCTION 
AND  RECREATION. 
Fort  William. 


Dinapore. 


Cawnpore. 


Meerut. 


Agra. 


Umballa. 


Replies. 


of  spirits,  except  in  few  cases,  injurious  and  most  destructive  as  regards  efficiency  and 
discipline.  Malt  liquor  beneficial.  Prohibit  sale  of  spirits,  except  in  certain  cases. 
Discourage  by  every  means  men  acquiring  a  taste  for  it.  Absolutely  interdict  it  on  passage 
out,  giving  malt  liquor  instead. 
2(i.  Soldiers  generally  temperate.  Still  much  disease  and  crime  from  drinking  of  spirits.  Sold 
both  in  canteen  and  bazaar.  "All  spirit  drinking  injurious  to  health."  Almost  all  crime 
caused  by  it.  Ought  to  be  abolished  in  canteens  and  bazaars.  At  present  collectors  encourage 
sale  as  much  as  tbey  can,  for  the  sake  of  revenue.  In  Burmah,  when  malt  liquor  could  be 
had,  health  always  improved.  Marked  change  for  the  worse  when  spirit  was  issued  instead. 
Since  beer  was  introduced,  the  tremulous,  yellow-skinned,  emaciated  spirit-drinker  rarely 
met  with. 

27.  Temperate.  Spirit  sold  at  canteen.  Not  injurious  in  moderation.  Not  conducive  to  health. 
Malt  liquor  and  wine  beneficial,  being  tonics.  Spirits  only  temporary  stimulants.  Beer 
might  be  substituted  by  degrees  for  spirits,  but  would  not  be  beneficial  to  prohibit  sale  to 
men  accustomed  to  spirits. 

28.  Liquor  too  easily  procured.  A  good  deal  of  intemperance.  A  rather  large  number  of  con- 
firmed drunkards.  Fourteen  to  15  per  cent,  of  admissions  directly  from  drink.  Spirits, 
injurious  to  health.  If  entirely  abolished  among  European  troops,  and  dietary  improved,  &c, 
mortality  would  be  "  extraordinarily  diminished."  Malt  liquors,  although  not  essential, 
not  injurious.  Decidedly  beneficial  to  suppress  spirits,  though  it  would  excite  discontent 
at  first.  Men  should  have  employment,  recreation,  good  tea,  coffee,  milk,  more  variety  of 
food  and  cooking. 

29.  "  Inclined  to  be  intemperate."  Four  men  per  company  confirmed  drunkards.  Spirits  sold 
in  canteen.  About  three-fourths  take  one  dram,  one  fourth  two  drams  each  per  day ; 
injurious.  Moderate  use  of  malt  liquor  or  wine  good.  Not  beneficial  to  suppress  the  sale 
of  spirits,  because  country  liquor  would  be  bought  instead. 

30.  Several  intemperate  men.  Liquor  difficult  to  get  at  present.  Less  than  1  per  cent,  of 
admissions  directly;  more  than  2\  per  cent,  indirectly,  from  drink.  Spirit  causes  a 
good  deal  of  sickness.  Fatal  cases  occur  mostly  among  intemperate  men.  Drunkenness 
much  the  prevailing  crime  at  station.  Spirits  sold  in  canteen  to  the  extent  of  one  dram 
with  beer,  two  without,  per  diem.  Ardent  spirits,  except  as  medicine,  always  injurious. 
Malt  liquor  much  less  so.  Most  beneficial  to  suppress  sale  of  spirits,  if  men  did  not  use 
native  liquor.  Recommended  prohibition  of  distillation,  except  for  medical  or  chemical 
purposes. 

31.  As  a  rule  intemperate.  One  in  200  a  confirmed  drunkard.  Spirits  sold  in  canteen,  and 
illegally  in  bazaar.  Some  men  take  one  dram,  others  two  per  diem.  Old  soldiers  often 
take  a  dram  before  parade ;  injurious.  Highly  beneficial  to  abolish  spirits.  Malt  liquor 
beneficial.  No  doubt  a  cup  of  good  hot  coffee  most  wholesome  stimulant  for  a  soldier. 
Entire  suppression  of  spirits  would  undoubtedly  increase  health  and  efficiency  of  troops. 

32.  Soldiers  temperate.  No  admission  to  hospital  from  intemperance.  Each  man  not  attending 
hospital,  drin  hospital,  may  purchase  daily  2  drams  rum,  or  1  dram  of  rum  and  1  bottle  "  day." 
No  hesitation  whatever  in  saying  that  spirits  are  "  decidedly  and  highly  injurious  "  to  troops, 
and  anything  but  conducive  to  efficiency  or  good  order.  Would  be,  without  doubt,  bene- 
ficial to  abolish  altogether  the  use  of  spirituous  liquors,  if  done  gradually  and  wisely.  The 
soldier  would  not  be  such  a  drunkard  but  for  his  condition.  Better  that  condition,  and  the 
British  army  may  become  a  sober  one.  Wine,  malt  liquor,  and  spirits  all  injurious  in  excess. 
Malt  liquor  least  so.  Use  of  tea,  coffee,  lemonade,  &c.  would  afford  a  striking  contrast  in 
the  result  to  the  other  drinks  mentioned.  There  should  be  restaurants  where  men  could 
get  tea,  coffee,  newspapers,  magazines,  and  mix  with  men  of  other  regiments,  instead  of  the 
discomfort  of  the  everlasting  barrack  room. 

1.  There  are  at  this  station  one  ball  court  and  eight  skittle  alleys ;  two  regimental  schools  and  a 
garrison  school ;  one  garrison  library  and  regimental  libraries  ;  a  theatre  and  a  gymnasium. 
There  are  no  day  rooms,  no  soldiers'  clubs,  no  gardens,  no  workshops.  Cricket,  foot-ball, 
and  quoits  are  played  morning  and  evening.  Present  means  said  to  be  "  sufficient." 
Savings  banks  decidedly  most  advantageous.  Ground  floors  of  barracks  and  verandahs 
afford  ample  shade  for  recreation. 

2.  One  fives  court  and  four  skittle  grounds.  A  school,  a  library,  and  reading  room,  well  lighted. 
A  soldiers'  garden,  not  used.  Workshops  insufficient.  A  station  theatre.  No  gymnasia. 
Means  not  at  all  sufficient  to  keep  the  men  occupied  during  wet  weather  and  heat.  A  large 
covered  space  wanted  for  workshops,  skittle  grounds,  ball  alleys,  quoits,  &c.  A  farmyard 
would  be  advantageous,  as  would  also  be  the  institution  of  savings  banks.  Men  confined 
to  barracks  in  hot  weather ;  said  to  be  "  beneficial."    No  shade,  but  from  verandahs. 

3.  A  ball  court  and  skittle  grounds.  Regimental  schools,  libraries,  and  reading  rooms.  Work- 
shops  for  tailors,  shoemakers,  and  armourers.  Cricket  and  quoits.  Theatre  occasionally. 
No  gymnasium.  Means  insufficient.  Properly  constructed  skittle  grounds,  gymnasia,  and 
shooting  galleries,  and  swimming  baths  required.  Regimental  savings  banks  in  full 
operation.  Men  confined  to  barracks  from  7  a.m.  to  5>\  p.m.  in  hot  weather.  "At  least 
"  there  is  an  order  to  that  effect,  but  it  is  often  disobeyed."  No  shade  whatever,  except 
barrack  verandahs. 

4.  Ball  courts  and  covered  skittle  grounds.  Schools  and  a  theatre.  No  library,  no  day  room, 
no  soldiers'  club.  No  gardens,  no  workshops,  no  gymnasia.  Present  means  not  sufficient 
to  keep  men  occupied  during  wet  or  heat.  Savings  banks  very  advantageous.  Men  should 
have  indoor  employments  at  trades.  Shade  quite  insufficient.  Men  confined  to  barracks 
from  8  a.m.  to  A\  p.m.  in  hot  weather.  Less  restriction  in  cold  season,  "  and  with  the  best 
"  possible  results." 

5.  Double  ball  court,  and  three  skittle  alleys ;  schools,  library,  and  reading  room,  indifferently 
lighted  at  night;  soldiers'  garden,  worked  by  natives,  supplies  vegetables  for  mess;  no 
soldiers'  clubs,  no  day  rooms,  no  workshops,  no  theatre  in  barracks,  no  gymnasium.  Means 
insufficient  for  affording  occupation  in  hot  and  wet  weather  Men  confined  to  barracks 
between  morning  and  evening  parades;  restriction  said  to  be  "  necessary,  but  very  irksome." 
A  large  covered  building  for  gymnasium,  workshops,  games,  &c,  "  would  draw  many  men 
from  their  cots,  where  they  idle  and  sleep  all  day."  No  sufficient  shade.  Savings  banks 
useful  for  provident  men. 

6.  Ball  courts  and  skittle  grounds.  Schools,  library,  and  reading  room,  well  lighted.  Soldiers' 
garden.    No  day  rooms,  no  soldiers'  club,  no  workshops,  no  theatre,  no  gymnasia.  Lofty 
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spacious  buildings  for  these  purposes  would  add  greatly  to  health,  comfort,  and  amusement 
in  hot  weather.  Part  of  building  should  be  used  for  games  ;  part  for  library,  reading  room, 
coffee  room,  theatre,  plunge  baths.  Shade  not  sufficient.  Men  confined  to  barracks  from 
breakfast  to  5  p.m.,  "beneficial." 

7.  No  information. 

8.  Ball  courts  and  skittle  grounds.  Schools,  library,  and  reading  room,  sufficiently  lighted. 
.  One  soldiers'  garden,  theatre,  and  gymnasium.   No  day  rooms,  no  workshops.   These  latter, 

with  a  coffee  shop,  would  be  an  important  inducement  for  men  occupying  themselves  during 
the  heat. 

9.  Ball  courts  and  skittle  alleys.  A  regimental  school,' library,  and  reading  room,  sufficiently 
lighted  at  night.  One  garden,  a  private  theatre,  not  in  use.  No  workshops,  no  gymnasia, 
no  sufficient  shade.    There  are  savings  banks  ;  decidedly  advantageous. 

10.  Skittle  grounds.  Schools,  library,  and  reading  rooms.  Several  theatres.  Billiard  room  for 
Serjeants.  Cricket,  chess,  backgammon,  bagatelle  for  men.  No  ball  courts,  no  day  rooms, 
no  clubs,  no  gardens,  no  workshops,  no  gymnasia.  Photography,  modeling,  and  drawing 
suggested.  No  sufficient  shade.  Double  fives  court  much  needed.  Men  confined  to 
barracks  in  heat  of  day.    Savings  banks  have  been  of  greatest  use. 

1 1 .  Ball  court  and  skittle  grounds.  Schools,  libraries,  and  reading  rooms,  well  lighted  at  night. 
A  theatre.  No  workshops,  no  gymnasia,  no  garden.  There  should  be  regimental  gymnasia 
and  reading  rooms,  separate  from  barracks.  Men  confined  to  barracks  in  hot  weather  from 
10  a.m.  to  4  p.m.    Savings  banks  highly  advantageous.    No  shade. 

12.  Ball  courts  and  skittle  grounds.  Schools  and  regimental  libraries.  A  reading  room,  very 
well  lighted  at  night,  provided  with  chess,  backgammon,  dominoes,  and  16  newspapers  and 
periodicals.  A  soldiers'  garden,  with  seeds  and  tools  provided  by  Government,  who  grant 
prizes  for  best  cultivation.  Armourers',  saddlers',  tailors',  shoemakers',  and  one  watch- 
maker's, shops.  Theatres.  Cricket  and  regimental  clubs,  foot  balls  and  quoits ;  the  latter  a 
favourite  game.  A  gymnasium  strongly  recommended.  Workshops  for  every  trade  might 
be  instituted.  Savings  banks  advantageous ;  that  of  one  regiment  has  8,000Z.  Sufficient 
shade  for  exercise.    Present  means  sufficient,  if  properly  used. 

13.  No  information. 

14.  One  ball  court,  two  skittle  grounds.  No  other  means  of  instruction  or  recreation.  "Almost 
everything  in  this  way  has  yet  to  be  done."  Men  confined  to  barracks  from  8  a.m.  to 
5  p.m.    No  shade,  except  verandahs,  which  are  too  small  and  under  water  during  the  rains. 

15..  Five  ball  courts,  two  skittle  grounds.  Library  and  reading  room,  but  neither  lighted  at 
night.  A  theatre  is  being  fitted  up.  No  schools,  no  day  rooms,  no  soldiers'  gardens,  no 
workshops,  no  gymnasia,  no  sufficient  shade.  Men  restricted  to  barracks  from  8  a.m. 
to  5^  p.m.    Savings  banks  advantageous. 

16.  Ball  court  and  skittle  grounds.  Regimental  school,  Government  library,  not  lighted  at 
night.  A  temperance  reading  room,  well  lighted,  and  having  upwards  of  200  members. 
No  gardens.  Armourers',  shoemakers',  and  tailors'  shops.  A  small  theatre.  No  gymnasium. 
Further  means  of  amusement  and  occupation  advisable,  "as  the  long  days  of  .the  Indian 
hot  weather  hang  heavily  on  the  soldiers'  hands."    Men  can  exercise  in  the  verandahs. 

17.  Skittle  grounds.  Schools,  libraries,  and  reading  rooms,  well  lighted  sometimes,  but  gene- 
rally lighting  defective.  No  ball  courts,  no  day  rooms,  no  clubs,  no  gardens,  no  workshops. 
All  commanding  officers  concur  in  recommending  the  latter.  No  theatre,  no  gymnasium. 
Present  means  not  sufficient  for  hot  and  wet  weather.  Soldiers  confined  to  barracks  from 
8  a.m.  to  5  p.m. ;  said  to  be  "  beneficial  to  health."  Men  exercise  in  verandahs.  Savings 
banks  highly  advantageous. 

18.  Fives  courts  and  several  skittle  grounds.  A  school;  no  library,  nor  reading  room;  no  day 
room,  nor  soldiers' club ;  no  gardens,  no  workshops,  nor  gymnasia;  no  theatre,  except  a 
barrack  room,  occasionally  used.  Present  means  "totally  insufficient  for  occupying  the 
"  men."  Great  success  lately  attended  the  opening  of  a  small  museum,  illustrated  by  lectures 
showing  "  that  soldiers  are  ready  to  avail  themselves  of  any  means  of  rational  amusement  in 
"  the  evening,  in  preference  to  spending  all  their  time  in  the  canteen."    No  sufficient  shade. 

19.  One  ball  court  and  three  skittle  grounds.  Two  schools.  One  library  and  reading  room, 
sufficiently  lighted  at  night.  One  day  room.  One  garden,  two  workshops,  a  station  theatre. 
No  gymnasium.  One  gymnasium  and  more  workshops  required.  Present  means  scarcely 
sufficient.  No  sufficient  shade.  Men  confined  to  barracks  from  8  a.m.  to  5  p.m.,  "  with 
"  the  very  best  effect  on  their  health." 

20.  A  ball  court,  four  skittle  grounds,  school  room,  good  library  and  theatre.  No  reading  nor 
day  rooms;  no  soldiers'  gardens,  no  workshops,  nor  gymnasia.  No  restriction  as  to 
exposure  required. 

21.  No  means  of  instruction,  occupation,  or  amusement  whatever,  except  a  soldiers'  garden,  for 
which  there  are  no  tools,  although  indented  for  a  year  ago.  Carpentery,  saddlery,  and 
coopers'  work  are  in  great  demand,  and  would  benefit  the  men,  as  regards  health,  morals, 
and  finance.    No  sufficient  shade. 

22.  Only  two  skittle  grounds,  and  no  sufficient  shade  for  exercise. 

23.  A  ball  court  and  two  skittle  grounds.  Schools,  library  in  an  unsuitable  room.  No  day 
room,  no  club,  no  gardens,  no  workshop,  no  theatre,  no  gymnasia.  Men  not  sufficiently 
occupied  during  wet  and  heat.  Restricted  to  barracks,  which  is  supposed  to  be  beneficial  to 
health. 

24.  Two  skittle  grounds,  one  school,  one  library,  well  lighted  ;  men  confined  to  barracks  in  heat 
of  day.    Present  means  not  sufficient  to  keep  men  occupied.    No  shade,  except  verandahs. 

25.  Nothing  but  schools,  no  ball  courts,  no  skittle  grounds,  no  day  rooms,  no  gardens,  no 
workshops,  no  theatre,  no  gymnasia,  no  library  or  reading  room,  except  the  barrack  room. 
Present  means  not  sufficient ;  men  confined  to  barracks  during  the  day  "  with  the  best  results." 

26.  The  following  means  are  being  established: — ball  courts  and  skittle  grounds,  schools, 
library  and  reading  room,  day  room,  gardens,  theatre  and  gymnasia ;  but  no  workshops, 
which  should  .be  built,  and  then  the  means  would  be  ample.  Men  restricted  to  barracks 
in  hot  months. 

27.  No  ball  court,  one  skittle  ground  under  construction ;  two  schools,  a  library  and  reading 
room,  not  kept  open  at  night.  No  day  rooms,  no  clubs,  no  gardens,  no  workshops,  no 
theatre,  no  gymnasia.  Present  means  insufficient.  No  restriction  as  to  exposure  in  sun 
and  rain,  "  Men  go  about  at  all  times,  and  except  when  under  the  influence  of  liquor  do  not 
"  appear  to  sutler  from  exposure."    Shade  insufficient.   [N.B. — 'The  mean  temperature  of 
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this  station  is  G5°  in  December  and  January,  and  92°  in  June;  the  sun  temperature  as  high 
as  120°  in  June,  and  yet  the  men  do  not  "  suffer  from  exposure  ".] 
28.  No  information. 

2.9.  Schools,  library  and  reading  room,  day  room,  one  garden,  and  workshops.  No  ball  courts, 
no  skittle  ground,  no  theatre,  no  gymnasia.  Present  means  not  sufficient ;  all  the  above 
should  be  supplied,  together  with  swimming  baths.  Shade  not  sufficient.  In  hot  weather, 
men  restricted  to  barracks  from  8  a.m.  to  5  p.m.    Savings  banks  advantageous. 

30.  Companies'  skittle  alleys,  a  school,  library,  and  reading  room,  used  as  a  day  room.  Present 
means  not  sufficient.  No  gardens,  no  workshops.  The  following  are  required  : — fives 
courts,  a  theatre,  gymnasia,  swimming  baths,  public  reading  of  good  biographies,  travels, 
novels,  &c.  Trades  of  various  kinds,  such  as  clothing,  accoutrements,  barrack  furniture, 
watch  making,  printing,  paper  making,  baking.  Savings  banks  should  be  connected  with 
workshops.    No  sufficient  shade. 

31.  Skittle  grounds,  schools,  a  library  and  reading  room  sufficient.  Soldiers  confined  to  bar- 
racks in  hot  weather.    Shade  not  sufficient. 

32.  Company  skittle  grounds,  regimental  schools,  library  and  reading  room.  No  doubt  ball 
courts,  clubs,  gardens,  workshops,  theatre,  and  gymnasia  will  be  introduced  in  due  course. 
Shade  insufficient. 

33.  One  skittle  ground,  one  school,  one  regimental  library  and  reading  room,  one  armourers' 
shop,  one  theatre.    Means  insufficient.    No  sufficient  shade. 

34.  Two  skittle  grounds  in  a  very  bad  state  of  repair ;  one  school,  good  library  and  reading 
room,  two  gardens  worked  by  natives.  Tailors,  shoemakers,  tinsmiths  work  at  their  trades  in 
barracks  ;  only  carpenters  have  a  workshop.  A  hospital  reading  room  and  reader.  Means 
insufficient.  Rains  fall  incessantly  for  five  months,  and  men  are  pent  up  in  barrack  rooms 
to  the  great  injury  of  their  health.  Different  kinds  of  recreation  under  cover  should  be 
provided  for  this. 

There  are  two  kinds  of  dress  in  use,  one  for  cold  weather,  the  same  as  in  England;  the  other 
consisting  of  khakee  tunic  and  trowsers,  wicker  helmet  for  summer  wear.  Dress  generally 
considered  as  suitable  for  climate  and  duties.  The  boots  are  complained  of  as  being  bad. 
Flannel  is  considered  indispensable.  Great  coats  are  used  on  night  guard.  Surgeon  Major 
Hare,  2d  Bengal  Fusiliers,  gives  in  the  Roorkee  report  some  interesting  information  regarding 
the  waterproofing  of  soldiers'  clothing,  which  is  worthy  of  consideration.  At  Peshawur,  a 
wadded  coat  is  issued  for  winter  wear. 

The  routine  of  duties  varies  in  different  regiments  and  at  different  stations.  They  consist  of 
drills,  exercises,  and  guards ;  drills  occupy  one  to  one  and  a  half  hours  in  the  early  morning, 
and  half  an  hour  to  one  hour  in  the  evening ;  from  peculiar  circumstances  they  sometimes 
do  not  recur  every  day.  Guards  last  24  hours,  coming  round  sometimes  every  fifth  day, 
giving  the  men  four  successive  nights  in  bed,  sometimes  only  once  a  fortnight,  or  once  in 
three  weeks.  With  few  exceptions,  the  reporters  concur  in  stating  that  night  guards  are 
not  injurious  to  health,  if  proper  precautions  are  exercised  as  to  clothing  and  shelter.  From 
neglect  of  these,  men  coming  off  guard  are  often  found  affected  with  slight  rheumatism  or 
bowel  complaint.  No  injury  follows  night  guards  properly  conducted,  even  at  unhealthy 
stations.  One  of  the  reports  indeed  states  that  they  are  not  only  not  prejudicial,  but  rather 
beneficial  in  hot  weather.  A  few  of  the  reports  state  night  guards  to  be  directly  injurious. 
There  is  no  evidence  that  the  men  suffer  in  health  from  the  usual  drills,  duties,  and  exer- 
cises, except  in  the  case  of  raw  recruits.  Grooming  horses  is  said  to  be  healthy.  At  all  the 
stations  the  practice  exists  of  confining  men  the  whole  day  to  barracks  in  hot  weather; 
the  confinement  beginning  as  early  in  one  case  as  6§  a.m.,  and  lasting  till  the  approach  of 
sunset. 

All  the  reports  concur  in  stating  that,  before  a  soldier  is  sent  to  India,  he  should  be  perfected 
in  his  drill  at  home ;  otherwise  he  will  be  sure  to  suffer  from  the  climate.  All  the  reports, 
with  three  or  four  exceptions,  recommend  that  the  soldier  should  be  sent  direct  from  home 
to  India,  instead  of  to  any  intermediate  station.  They  all  concur  in  stating  that  none  but 
men  whose  constitutions  are  fully  formed  are  fitted  for  Indian  service ;  and  the  ages 
between  20  and  25  are,  in  general,  considered  the  best  ages  for  beginning  such  service. 
They  further  agree  in  this  important  point,  that  m%n  should  be  sent  from  England  so  as 
to  arrive  in  India  between  November  and  February ;  there  is  a  general  concurrence  as 
to  the  propriety  of  exercising  jrreat  care  with  recruits  on  first  landing  there,  and  as  to 
sending  them  direct  to  their  regiments. 

There  is  considerable  difference  as  to  the  period  of  useful  service  a  soldier  may  fulfil  in 
India.  The  lowest  period  named  is  from  three  to  five  years  ;  the  highest  from  15  to  25 
years.  The  opinion  in  one  stational  report  is  that  a  soldier  in  India  may  serve  as  long  as 
in  any  country  out  of  his  own,  provided  due  care  be  taken  of  his  health.  Under  existing 
sanitary  conditions,  the  prevailing  opinion  appears  to  be,  that  a  soldier  can  serve  in  India 
from  10  to  12  or,  perhaps,  to  15  years  at  certain  stations. 

Invalids  leaving  India  should  do  so  in  time  to  reach  England  in  early  summer. 

1.  No  experience.  But  consider  hill  climates  beneficial  to  the  weak  and  to  men  suffering  from 
functional  disease  ;  but '  useless,  or  even  hurtful,  to  organic  disease.  Troops  on  return  to 
plains  not  more  liable  to  fevers.  At  Ivussowlie,  Subathoo,  Simla,  and  Dugshai,  "white 
"  purging  "  prevails,  often  causing  serious  losses  in  the  regiments.  Croup  and  diphtheria 
also  occur.  Natives  suffer  from  typhoid  fever.  "  Troops  should  be  located  on  hills,  with 
"  short  periods  of  service  on  plains."  Best  elevations  4,000  to  8,000  feet,  with  good 
drainage,  thorough  ventilation,  space,  and  freedom  from  local  causes  of  diseases. 

2.  No  experience,  but  approve.  But  there  is  too  often  want  of  room  for  exercise,  and  difficulty 
in  feeding  the  men.    Hazareebaugh  has  a  climate  almost  equal  to  the  hills  for  health. 

3.  No  experience.  A  certain  number  of  men  should  be  selected  from  all  corps  and  sent  to  the 
hills  alternately. 

4.  No  experience. 

5.  Decidedly  approves  of  hill  stations.  Hot  season  there  most  agreeable,  but  cold  season  most 
invigorating.  Men  residing  on  hills  keep  their  stamina  best  and  stand  work  better  on  the 
plains  than  other  troops.  Barracks  at  Landour  imperfect.  Elevations  of  4,000  feet  beyond 
the  influence  of  tropical  climates,  and  less  cloudy,  but  not  so  cold  and  bracing  as  higher 
elevations.    Plenty  of  level  ground,  good  water,  and  easy  access  are  desiderata. 
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XX.  HOSPITALS. 
Fort  William. 


8.  Hill  stations  are  highly  favourable  to  troops  arriving  in  health,  if  lodged  in  good  barracks ; 
unfavourable  in  some  states  of  disease.  Dry,  spacious,  well  ventilated  barracks  have  been 
the  great  want  of  hill  stations.  Want  of  vegetables  has  been  productive  of  much  mischief. 
Approves  of  hill  stations. 

7.  No  experience. 

8.  Approves.  Occasional  location  every  third  or  fourth  season  on  the  hills  the  best  manner  of 
using  hill  stations. 

9.  Disapproves  of  hill  stations  generally. 

10.  Approves  most  strongly ;  but  troops  have  suffered  at  hill  stations  from  bad  barracks,  want 
of  sanitary  measures,  and  indifferent  rations.  Those  with  organic  disease  are  sure  to  suffer. 
Men  on  arriving  are  liable  to  internal  congestions,  and  no  hill  station  has  perfect  immunity 
from  cholera,  bowel  complaints,  and  fevers.  Men  on  returning  to  the  plains  suffer  from 
febrile  attacks  at  first,  but  are  afterwards  healthier  than  those  who  remained  on  plains. 
Residence  at  4,000  feet  safe  during  whole  year ;  at  greater  elevations  from  April  till  November 
only.    Service  on  plains,  with  short  periods  of  residence  on  hills,  would  be  most  healthy. 

11.  No  experience,  but  approves ;  and,  as  a  general  rule,  considers  it  would  be  more  healthy  to 
locate  troops  on  plains  with  short  service  on  hills. 

12.  Troops  do  better  on  plains  than  hills,  where  station  is  healthy;  they  are  more  efficient  and 
less  liable  to  bowel  affections.  Where  plain  stations  are  healthy,  no  advantage  in  quartering 
troops  on  hills.  Occasional  change  may  benefit  a  regiment.  "  It  has,  however,  not  yet  been 
"  shown  that  European  cavalry  corps,  never  quartered  at  hill  stations,  are  less  efficient  in 
"  any  way  than  infantry  corps,  taking  their  tour  at  these  stations." 

13.  No  information. 

14.  Approves  most  decidedly.  "There  is  a  form  of  diarrhoea  and  dysentery  prevalent  at 
"  Kussowlie  and  Subathoo,  most  difficult  to  treat  or  cure ;  and,  I  believe,  it  is  the  same  at 
"  most  other  hill  stations." 

15.  Strongly  approves.  Mild  diarrhoea  prevails,  attributed  to  the  drinking  water.  Considers 
service  in  plains,  with  change  to  hills,  the  best. 

16.  Hills  healthy  for  healthy  men.  Caution  required  for  invalids.  Quite  unsuited  to  many 
diseases.  Favourable  to  most  lung  diseases.  Persons  coming  from  plains  liable  to  bowel 
complaints.  Warm  clothing  required.  Too  much  the  fashion  to  coop  men  up  on  rainy 
days  in  gloomy  hill  barracks. 

17-  Strongly  recommends  occasional  residence;  but  considers  standard  of  health  among  troops 
in  Upper  Provinces,  as  a  rule,  not  inferior  to  that  among  troops  on  hills. 

18.  No  experience. 

19.  No  experience. 

20.  Thinks  hill  stations,  as  a  rule,  should  be  set  aside  for  sick  and  weakly  men,  carefully 
selected  from  regiments  on  the  plains,  but  not  for  whole  regiments.  Has  been  at  Kus- 
sowlie, Landour,  Simla,  Subathoo,  Murree.  Has  observed  diarrhoea  contracted  at  Kussowlie, 
where  barracks  are  faulty  and  overcrowded ;  never  almost  gets  well,  until  patient  removed 
to  plains,  "and  not  then,  unless  disease  taken  in  time."  Has  known  "scorbutic  diarrhoea 
"  almost  decimate  a  regiment  at  Kussowlie."  Landour  remarkably  healthy.  Thinks  service 
in  plains  with  short  periods  in  hills  the  best ;  but  would  insist  on  numerous  sanitaria  in 
hills,  with  the  best  possible  barracks,  &c. 

21.  No  experience;  but  approves  of  hill  stations. 

22.  No  experience. 

23.  No  experience ;  but  approves  of  hill  stations. 

24.  Approves  most  decidedly.  Headquarters  should  be  on  the  hills,  with  detachments  doing 
duty  on  the  plains. 

25.  Decidedly  approves ;  but  does  not  believe  that  every  altitude  will  be  found  equally  healthy. 
Convalescents  suffer  all  more  or  less  from  diarrhoea.    Recommends  wearing  flannel. 

26.  Approves  of  hill  stations ;  but  troops  very  liable  to  diarrhoea  on  arriving.  Considers  location 
on  hills  with  short  service  on  plains  the  best. 

27.  No  experience. 

28.  Much  approves  ;  but  regiments  suffering  from  disease  have  often  had  great  mortality  and 
sickness  on  being  sent  to  hills.  Would  locate  entire  regiments  on  hills.  Diarrhoea  very 
common.  Chief  want  of  hill  stations,  fresh  vegetables  and  pure  water.  In  rains,  water 
loaded  with  rotten  vegetable  matter,  causing  diarrhoea. 

29.  No  experience. 

30.  No  experience. 

31.  Approves.  Troops  should  be  located  on  hills  with  short  service  on  plains.  Accommo- 
dation not  sufficient  for  convalescents  at  any  hill  station. 

32.  No  experience ;  but  has  no  great  confidence  in  hill  stations.  Considers  that  invalids  should 
be  sent  to  the  sea-side. 

33.  Has  been  in  charge  at  Dugshai.  During  first  season  mortality  large,  more  than  one-half 
from  hill  diarrhoea ;  worst  cases  among  men  who  had  previously  suffered  from  fever  in 
Peshawur.  Excess  of  cold  caused  much  mortality.  Health  improved  in  second  year. 
European  troops  should  be  located  on  well  chosen  hill  stations  with  short  service  on  plains. 

34.  Approves  strongly.  No  peculiar  diseases  at  Darjeeling.  Troops  should  be  located  on  hills, 
with  short  service  on  plains.  Present  barrack  and  hospital  accommodation  here  not 
sufficient  for  health  or  comfort. 

1 .  Site. — Three-quarters  of  a  mile  from  Fort ;  partly  open ;  site,  "  healthy  for  Calcutta." 
Water  supply  from  tank. 

Drainage. — Imperfect ;  mere  open  surface  drains,  discharging  into  a  foul  open  ditch,  receiving 

the  sewage  of  the  gaol  and  hospital,  1 00  yards  from  the  wards  ;  a  great  nuisance. 
Construction. — Sick  only  on  upper  floors ;  roof  water  carried  off  by  surface  drains ;  walls, 

brick  and  mortar ;  verandahs,  inner  one  frequently  used  for  sick ;  buildings,  2  and  3  floors 

high;  constructed  in  1795. 
Accommodation. — Forty-two  wards  for  420  beds,  at  from  1,630  to  1,927  cubic  feet,  and  from  78 

to  181  square  feet  per  bed.    Numerous  windows  open  to  the  Hoor. 
Ventilation  by  windows,  doors,  jhilmils ;  sufficient.   A  constant  current  through  the  wards  and 

no  closeness.    Punkahs  are  used. 
Cleansing. — Walls  and  ceilings  cleansed  and  whitewashed  once  yearly. 

Latrines  61  feet  from  wards,  reached  by  covered  passage ;  ordinary  close  stools  emptied 
when  used. 
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Dinapore. 


Lavatory  and  baths. — Hot  and  cold  baths  in  each  wing,  besides  ordinary  bathing  room. 

Hospital  washing  in  compound. 

Bedding. — Wooden  or  iron  cots,  the  latter  preferable. 

Storage. — Sufficient  at  ordinary  times. 

Cooking. — Common  native  cooking  places  and  an  open  fire  for  roasting. 

Attendance. — Hospital  Serjeant,  two  European  ward  masters,  and  native  ward  coolies.  Pro- 
posed to  introduce  European  female  nurses,  one  to  every  25  patients,  to  whom  it  would  be 
"  more  grateful." 

Sanitary  state. — "  As  good  as  circumstances  will  allow." 

Convalescents. — Special  wards  "  superfluous,"  as  "  soldiers  are  generally  kept  in  hospital  till 

reported  fit  for  duty." 
Female  hospital. — Buildings  not  very  airy,  but  arrangements  "  most  satisfactory." 
2.  Site. — As  healthy  as  can  be  obtained,  but  not  well  ventilated.    That  of  temporary  hospital 

somewhat  better.    Cook-houses  and  privies  not  judiciously  placed. 
Water  supply  from  wells  and  river,  abundant. 

Drainage  by  pucka  drains  to  river ;  temporary  hospital  drained  into  cesspools. 

Construction. — Floors  1|  to  2  feet  above  ground;  no  passage  for  air  beneath;  brick  and 

mortar;  verandahs  10  feet  wide,  used  to  accommodate  sick  when  central  ward  is  full. 

Buildings  on  one  floor;  erected  in  1821,  1851,  and  185.9.    Fig.  10  is  a  plan  and  section  of 

this  hospital,  showing  that  it  is  only  a  long  passage  633  feet  in  length,  a  most  unsuitable 

construction  for  a  hospital. 

Fig.  10.— Plan  or  European  Permanent  Hospital  at  Dinapore. 
Total  length  of  Ward  633  feet ;  150  Beds. 
Cross  Section  of  Hospital. 


Cawnpore. 


pillows  of  country  hemp;   sheets  and 


Often  sent  out  on  elephants 


Accommodation. — Two  wards  for  128  and  150  beds  respectively,  at  from  1,308  to  1,595  cubic 

feet  and  77  to  88  square  feet  j}er  bed. 
Ventilation. — Wind  does  not  blow  across  the  permanent  hospital.   It  does  so  in  the  temporary 

hospital;  doors  and  skylights  used  in  former;  doors,  openings,  and  roof  ventilation  in 

latter ;  ventilation  sufficient  in  permanent  hospital  only  when  doors  are  open  ;  sufficient  at 

all  times  in  the  temporary  one  ;  tatties  used  for  cooling. 
Cleansing. — Limewashing  twice  a  year,  and  every  3  months  to  the  height  of  6  feet. 
Latrines  over  drains  to  the  river  bank ;  water  supplied  by  hand  ;  offensive  in  spite  of  use  of 

lime  and  charcoal. 

Lavatory  and  bath. — Shower  and  slipper  baths ;  earthen  dishes  for  the  feet ;  lavatory  with 

basins ;  water  supplied  by  bheesties,  turned  on  by  a  cock  j  "  means  sufficient." 
Hospital  washing  by  dhobies  on  river  bank. 

Storage  ample  ;  dry  in  dry  season,  "  but  damp,  as  all  places  are  at  the  station,  during  the 
"  rains." 

Bedding. — Iron  or  wooden  frames;  mattress  a,nd 

country  blankets ;  bedside  carpet. 
Cooking. — Ordinary  Indian  cookhouse,  with  pots,  pans,  frying-pans,  and  spits,  "  which  enable 

"  an  Indian  cook  to  prepare  anything." 
Attendance.— Hospital  Serjeants  for  discipline,  20  ward  coolies  and  1  superintendent  per 

regiment,  "  generally  very  kind  and  attentive;"  a  comrade  in  severe  cases. 
Sanitary  state. — Generally  good.    No  gangrene  or  pyaemia;  cholera  and  fever  have  appeared 

at  times. 

Convalescents.— Walk  on  the  roof  of  hospital  and  by  river  side. 

or  in  doolies  to  take  the  air. 
Female  hospitals. — Two,  with  about  1,000  cubic  feet,  and  50  to  60  square  feet,  per  bed;  female 

attendants ;  "  present  arrangements  satisfactory." 
3.  Site  open  and  freely  ventilated. 
Water  supply  "abundant  and  good." 

Drainage. — Only  by  surface  drains ;  all  impurities  are  conveyed  to  a  distance  daily. 
Constructions — Stone  floors  3|  to  4  feet  above  ground;  no  ventilation  beneath.  Thatched 

roof  with  tiles.    Double  verandahs  ;  inner  ones  used  for  sick  when  necessary.    Building  on 

one  floor. 

Accommodation. — Three  wards  of  24  beds  each,  at  2,349  cubic  feet  and  87  square  feet  per  bed. 
When  verandahs  used,  number  of  beds  doubled. 

Ventilation  by  doors  and  pipes  carried  through  thatch.  Hospital  receives  full  benefit  of  pre- 
vailing winds.    Means  "sufficient." 

Cleansing. — Walls  and  ceilings  of  wards  cleaned  and  limewashed  every  six  months  or  oftener. 

Latrines  40  yards  from  hospital ;  consist  of  a  shallow  drain,  and  are  offensive. 

Lavatory  and  bath.—Sm&ll  plunge  bath,  on  the  edge  of  which  are  placed  vessels  for  washing  • 
"  neither  sufficient  nor  convenient."  ' 

Hospital  washing  done  at  a  distance. 

Storage  sufficient. 

Bedding. — Iron  and  wooden  bedsteads;  two  mattresses. 
Cooking  "  tolerably  well  performed." 

Attendance. — Hospital  Serjeant,  orderlies,  ward  coolies;  "sufficient." 
Sanitary  state  "  tolerably  good." 

Convalescents  are  taken  out  on  elephants  and  in  spring  bullock  carts.  No  shady  walks  •  no 
convalescent  ward  ;  one  would  be  advantageous. 
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Agra. 


Umballa. 


LOODIANA. 
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Female  hospital. — None  ;  sick  attended  at  present  in  their  barracks. 

4.  Site  open,  freely  ventilated,  and  healthy. 
Water  supply  "  abundant  and  wholesome." 
Drainage  by  open  masonry  drains  into  tank  and  nullah. 

Construction. — Floors  1  to  2  feet  above  ground;  no  passage  for  air  beneath;  materials  brick 
and  mortar;  roof,  tiles  over  thatch;  verandahs  all  round,  some  double;  inner  one  some- 
times used  for  sick.    Built  in  1810,  1811,  1830,  1845,  1846,  1856. 

Accommodation. — Four  wards,  containing  428  beds,  at  from  1,052  to  1,622  cubic  feet,  and  from 
67  to  78  square  feet  per  bed.  One  of  the  wards  contains  as  many  as  160,  another  100,  and 
another  104  beds. 

Ventilation. — Hospital  receives  full  benefit  of  prevailing  winds.  Doors,  windows,  and  circular 
holes  in  side  walls,  and  also  in  roof.  Kuskus  tatties,  and  thermantidotes  used  for  cooling 
the  air. 

Cleansing. — Limewashing  annually,  or  oftener  if  required. 

Latrines  adjoin  hospital;  supplied  with  water;  contents  removed  in  filth  carts;  urinal  has 
a  cesspool. 

Lavatory  and  bath. — One  bath  in  lavatory;  said  to  be  "  sufficient." 
Hospital  washing  done  b)r  native  washermen. 
Storage  sufficient. 

Bedding.— Wooden  bedsteads,  hemp  mattresses,  sheets,  and  blankets  ;  iron  bedsteads  recom- 
mended. 

Cooking. — Common  Indian  kitchen  ;  diets  properly  cooked. 

Attendance. — Hospital  Serjeant  and  natives  ;  no  nurses ;  orderlies  for  special  cases. 
Sanitary  state  "  excellent."    No  hospital  disease. 

Convalescents. — No  wards,  but  such  would  be  advantageous ;  elephants  and  doolies  used  for 
airing. 

Female  hospitals. — Separate  arrangements  ;  "  satisfactory." 

5.  Site  open,  healthy,  and  freely  ventilated. 

Water  supply  ample  from  wells,  though  generally  very  salt ;  several  better  wells  used  for 
chinking. 

Drainage. — None  except  on  surface ;  during  hot  and  cold  season  the  washing  and  bathing 
water  spreads  over  ground  and  sinks  into  soil  or  evaporates.  Main  drain  only  runs  after 
heavy  rains. 

Construction. — Hospital  on  single  floor,  raised  2h  feet,  but  no  passage  of  air  below ;  materials 
brick  and  mortar ;  thatched  roof ;  double  verandahs,  inner  one  frequently  used  by  sick  or 

convalescents. 

Accommodation. — Three  wards  ;  120  beds,  at  from  1,320  to  2,135  cubic  feet,  and  from  55  to  73 
square  feet  per  bed. 

Ventilation  by  ridge  ventilators,  open  doors,  tatties,  and  thermantidotes ;  also  punkahs  ; 

"  sufficient." 
Cleansing. — Whitewashing  quarterly  or  oftener, 

Latrines  over  cesspits,  into  which  close  stools  are  emptied  ;  very  offensive. 

Ablution  and  bath  room. — Bathing  tubs ;  "  sufficient  for  the  purpose  and  convenient ;"  a 

wash-house  being  constructed. 
Hospital  washing  done  at  a  distance. 
Storage  sufficient. 

Bedding. — Bedsteads  of  wood,  hemp  mattresses  and  pillows  ;  cotton  sheets,  woollen  blankets, 

or  wadded  cotton  "resais." 
Cooking. — Kitchen  same  as  in  barracks;  "sufficient." 

Attendance. — Hospital  Serjeant  for  discipline ;  regular  establishment  for  European  corps  at 

ordinary  times  consists  of  79  individuals,  to  whom  are  added  in  hot  seasons  161  bheesties 

and  coolies,  making  in  all  240. 
Sanitary  state. — Hospitals  "  as  free  from  disease  as  ground  floor  hospitals  of  this  construction 

"  can  be."    All  tropical  hospitals  should  be  two  storied  (the  sick  above). 
Convalescents. — No  wards ;  men  sent  to  light  duty  in  barracks ;  exercise  by  elephants  and 

doolies  ;  seats  in  verandahs  and  arm  chairs. 
Female  hospital. — One  adjoining  general  hospital ;  "  satisfactory." 

6.  Site  open,  freely  ventilated,  and  healthy.    That  of  native  infantry  hospital  near  foul  nullahs. 

Water  supiply  "wholesome,  but  very  limited  indeed." 
Drainage  by  surface  drains  ;  all  refuse  water  carried  away. 

Construction . — Hospitals  on  one  floor,  raised  3^  feet  above  ground ;  no  passage  of  air  beneath  ; 
built  of  burnt  bricks  and  lime ;  thatched  or  tiled ;  verandahs  on  both  sides ;  inner  fre- 
quently used  for  sick  ;  built  in  1845-6,  and  1859. 

Accommodation. — 31  wards;  356  beds,  at  from  1,500  to  1,872  cubic  feet,  and  from  72  to  108 

square  feet  per  bed. 

Ventilation. — Hospitals  receive  benefit  of  prevailing  winds.  Ventilation  by  doors,  windows,  and 

in  ridge  ;  "  sufficient;  "  tatties  and  thermantidotes  used  for  cooling. 
Cleansing. — Limewashing  once  a  year  or  oftener. 
Latrines  in  rear  of  hospital ;  shallow  cesspits  cleansed  daily. 

Ablution  and  bath  room  has  brass  and  earthenware  basins  along  the  wall ;  tubs  for  bathing. 

Inexpensive  improvements  could  be  made. 
Hospital  washing  done  at  a  distance. 
Storage  not  sufficient. 

Bedding. — Wooden  bedsteads,  tow  mattresses,  sheets,  and  country  blankets ;  iron  bedsteads 
required. 

Cooking  by  usual  Indian  method  ;  "  much  cannot  be  said  in  general  in  praise  of  the  cooking, 

"  but  it  is  sufficient." 
Attendance  "  ample  and  liberal." 
Sanitary  state  "  satisfactory." 

Convalescents. — No  wards,  but  they  "  would  be  useful,  as  enabling  the  surgeon  to  regulate  diet, 
"  exercise,  and  exposure  of  convalescents."  Exercise  by  carts,  elephants,  and  doolies.  No 
shaded  walks. 

A  privy  required  for  each. 


Female  hospital. — In  separate  buildings. 
7.  Site  open,  freely  ventilated. 
Water  supply  abundant  and  wholesome. 
Drainage  by  open  natural  surface  drains. 


All  impurities  removed  by  sweepers. 
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Ferozepore. 


Construction. — One  ground  floor  ward  of  burnt  bricks  and  lime.    Closed  verandah  all  round  ; 

used  for  sick  when  necessary. 
Ventilation  by  windows  and  skylights  ;  "  sufficient." 
Cleansing  of  walls  and  ceilings  whenever  required. 
Storage  sufficient. 

Attendance. — One  native  doctor,  one  cooly,  one  water-carrier,  one  sweeper,  "  sufficient  for  ordi- 

"  nary  wants  of  sick." 
Sanitary  state. — No  epidemic  disease  has  appeared  in  ward. 
Female  hospital. — Present  arrangement  "  sufficient,"  (which  means  none). 
8.  Sites  open,  freely  ventilated. 
Water  supply  from  wells  in  hospital  grounds. 

Drainage— None ;  water  from  bath  rooms  allowed  to  sink  into  subsoil,  as  also  roof  water. 

"  Drainage  not  necessary." 
Construction. — On  one  floor,  built  of  brick  and  mortar ;  verandahs.    Built  in  1846. 
Accommodation. — Seven  wards,  188  beds,  1,600  to  1,900  cubic  feet,  and  66  to  72  square  feet 

per  bed. 

Ventilation. — Prevailing  winds  admitted ;  doors  7  feet  apart ;  ventilators  in  ridge ;  "  sufficient ;" 
punkahs,  tatties,  and  a  thermantidote  used  for  cooling ;  warming  by  ordinary  chimney  fire- 
places for  wood. 

Cleansing  of  walls  and  ceilings  once  a  year  or  oftener. 

Latrines. — Same  as  in  barracks  ;  filth  removed  by  sweepers  ;  no  cesspits ;  lime  and  wood  ashes 

used  to  prevent  smell. 
Lavatory  and  bath  constructed  in  verandah  corners  ;  very  deficient  in  infantry  hospital. 
Hospital  washing  done  in  open  air. 
Storage  sufficient. 

Bedding. — Wooden  bedsteads;  bedding  as  in  medical  code. 

Attendance. — Hospital  Serjeant  and  natives  ;  a  soldier  attends  extreme  cases. 

Sanitary  state. — "  Excellent." 

Convalescents. — No  separate  wards ;  patients  use  the  regimental  garden  for  exercise. 

Female  hospital. — Separate  wards,  with  native  attendant ;  "  satisfactory." 

Fig.  11  is  a  plan  of  one  of  the  hospitals  at  Ferozepore,  showing  the  double  verandah  con- 
struction, the  position  of  the  privies,  and  the  provision  for  sick  women  and  children,  where 
there  is  no  separate  female  hospital. 


Fig.  11. — Plan  op  the  Hospital  for  the  Artillery  Division,  Ferozepore, 
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JULLUNDUR. 


9.  Site. — Open  and  healthy. 

Water  supply. — Abundant  and  wholesome. 

Drainage. — None  ;  all  filth  removed  in  carts ;  imperfect  surface  drains  for  roof  water,  which  is 

not  removed,  but  sinks  into  subsoil. 
Construction. — Mud  walls  ;  verandahs  all  round  ;  thatched  roofs ;  floors  3  feet  above  ground ; 

no  passage  of  air  beneath.    Built  in  1847-48. 
Accommodation. — Three  wards;  58  beds,  at  902  to  1,728  cubic  feet,  and  57  to  72  square  feet 

per  bed. 

Ventilation. — Free  exposure  to  winds ;  ridge  ventilation  ;  no  windows ;  cooling  by  punkahs 

and  tatties  ;  "sufficient." 
Cleansing. — Walls  and  ceilings  limewashed  annually,  or  oftener. 
Latrines. — "  Well  drained,"  and  "  seldom  offensive." 

Lavatories  and  baths. — Basins  fixed  in  masonry;  "gurrahs  for  douche  baths,"  and  tubs  for 

warm  baths. 
Hospital  washing  done  by  a  dhoby. 
Storage  sufficient. 

Bedding. — Wooden  bedsteads  ;  "  bedding  good." 
Cooking, — Ordinary  kitchen;  cooking  generally  good. 
Attendance. — "  Sufficient.'' 
Sanitary  state. — "  Most  healthy." 

Convalescents. — No  wards ;  "  unnecessary."    No  provision  for  exercise,  except  hospital  com- 
pound where  there  is  no  shade. 
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Replies. 


Mean  Meer. 


1'eshawuh. 


Sealkote. 


ly;  "not  ordinarily 
tables  with  basins 


Female  hospital. — A  ward  for  women  and  children.  "  with  an  ayah,  when  necessary." 

10.  Site. — Two  European  hospitals  on  sites  open  and  good.  One  occupies  an  area  of  60,000 
square  yards. 

Water  supply.- — Abundant  and  good,  from  a  well  within  enclosure. 

Drainage  of  wash-houses  and  cook-houses,  either  into  deep  covered  cesspools  or  small  shallow 
reservoirs,  whence  it  is  earned  away  daily ;  they  are  close  to  the  hospital ;  surface  drainage 
by  small  cut  channels  for  roof  and  rain  water. 

Construction. —  Solid  masonry ;  floors  raised  3|  feet  above  ground ;  no  ventilation  below. 
Verandahs  10  feet  broad;  outer  ones  not  used  for  sick;  on  one  side  divided  into  compart- 
ments for  wash-houses.  "  This  bad  system  is  detrimental  to  ventilation."  Hospital  built 
in  1854-55. 

Accommodation. — In  El  hospital,  10  wards;  160  beds,  at  1,728  cubic  feet  and  72  square  feet 
per  bed.    Verandahs  are  occupied  by  sick  on  pressure. 

Ventilation. — Full  exposure  to  prevailing  winds ;  doors,  windows,  and  ridge  openings;  not 
sufficient  if  hospital  were  crowded ;  cooling  by  thermantidotes,  punkahs,  and  tatties.  Fire- 
places for  warming. 

Cleansing. — Partial  whitewashing  once  a  quarter. 

Latrines. —  Pans  and  moveable  urinals ;  contents  removed  twice  a  di 

"  offensive,  if  kept  clean." 
Lavatories  and  baths. — In  compartments  walled  off  in  outer  verandah; 

drained  into  a  cesspool.    Slipper  baths  and  tubs  in  hospital  for  sick. 
Hospital  washing  clone  seven  miles  away. 
Storage  scanty. 

Bedding. — Same  as  in  barracks. 

Cooking. — Low  mud  or  brick  fireplaces  with  side  ledges,  to  support  pans  and  kettles ;  also 
brick  fireplaces  ;  "  sufficient."  , 

Attendance. — Hospital  Serjeant  and  two  orderlies,  with  ward  coolies;  "enough." 

Sanitary  state. — "Splendid  and  commodious  buildings."  Improvements  in  cooling  air;  in 
latrines,  &c,  in  progress  ;  ventilation  defective. 

Convalescents. — No  special  wards  ;  exercise  by  carts,  elephants,  and  doolies. 

Female  hospital.— One  within  each  hospital  enclosure.    Managed  like  the  men's  hospital. 

11.  Sites. — Open;  free  ventilation  ;  good  drainage.    No  malaria. 
Water  supply. — Abundant  and  wholesome. 

Drainage — AH  refuse  water,  and  other  impurities,  carted  away ;  surface  drains  for  removing 
rain  and  roof  water. 

Construction.— Wards  raised  2  feet  above  ground ;  no  ventilation  beneath ;  double  verandahs, 

inner  ones  used  for  sick  when  necessary ;  hospital  on  one  floor. 
Accommodation. — Three  hospitals ;  21  wards ;  900  beds  (including  female  hospital),  at  1,320 

cubic  feet,  and  66  square  feet  per  bed. 
Ventilation. — Opposite  doors ;  swing  windows ;  thermantidotes  for  cooling ;    fireplaces  for 

warming. 

Cleansing  of  walls  and  ceilings  twice  a  year. 

Latrines  and  urinals. — Same  as  in  barracks  ;  cleansed  daily. 

Lavatory  and  bath.- — Incomplete  and  insufficient ;  no  wash-houses  ;  only  a  portion  of  outer 

verandah  used ;  cold  baths  administered  by  leather  bags  or  waterpots. 
Hospital  washing  and  drying  out  of  station. 
Storage  crowded. 

Bedding.- — Same  as  in  barracks,  except  that  a  chopped  hemp  mattress  is  allowed. 

Cooking. — Kitchens,  temporary  mud  buildings  without  doors  or  windows;  "insufficient,"  but 

cooking  "  sufficient." 
Attendance. — Hospital  serjeant ;  native  servants ;  an  orderly,  when  necessary. 
Sanitary  state. — Good,  except  for  ablution. 

Convalescents. — No  wards  required ;  exercise,  in  doolies  or  on  elephants. 

Female  hospitals. — Separate  buildings,  with  matron  and  native  female  servants;  "very  satis- 
"  factory." 

12.  Site. — Well  ventilated  and  healthy. 
Water  supply. — Good. 

Drainage. — Refuse  water  and  other  impurities  removed  in  carts;  surface  drainage  "  ample " 

for  removing  roof  water  and  rainfall. 
Construction. — On  one  floor;  brick  masonry  ;  tiled  roofs  ;  double  verandahs  (inner  ones  might 

hold  sick,  if  necessary) ;  floors  of  brick,  raised  3  feet  above  ground;  no  ventilation  beneath. 

Built  in  1852-53. 

Accommodation. — Ten  wards ;  160  beds,  at  1,930  cubic  feet  and  78  square  feet  per  bed. 
Ventilation. — Free  exposure  to  winds ;  ridge  ventilators ;  windows  opening  in  centre ;  cooling 

by  punkahs  and  tatties ;  warming  by  fireplaces. 
Cleansing. — Whitewashing  twice  a  year  ;  four  times  to  the  height  of  6  feet. 
Latrines. — Usual  construction  ;  filth  removed  daily  in  carts. 

Ablution  and  bath  room  attached  to  each  wing;  plenty  of  water  laid  on  from  wells ;  baths  in 

each  room. 
Hospital  washing  done  at  a  distance. 
Storage  sufficient. 

Bedding.—  Wooden  cots,  "which  so  harbour  bugs  that  they  are  constantly  broken  by  the  men 
"  in  their  efforts  to  expel  the  vermin,  and  the  repeated  repairs  required  are  most  expensive." 
Cooking. — In  kitchens  similar  to  those  of  barracks. 

Attendance.- — One  hospital  serjeant ;  more  permanent  hospital  orderlies  required  ;  nurses  not 

employed,  but  strongly  recommended. 
Sanitary  state. — "  Highly  satisfactory." 

Convalescents'  wards. — "Not  necessary;"  doolies  and  elephants  used  for  exercise. 
Female  hospitals. — "Excellent"  and  " perfectly  satisfactory."     Fig.  12  gives  a  plan  of  this 
building,  and  also  the  construction  of  the  more*  recent  female  hospitals  in  the  north-west. 
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Stations. 


Murree. 
Ghazeepore. 


Bicrhampore. 


Hazareebauoii. 


Replies. 


13.  No  information. 

14.  Site. — Open,  and  "  perhaps  as  good  as  could  be  chosen." 
Water  supply. — "  Good." 

Drainage  by  pucka  brick  drains. 

Construction. — Single  story  buildings,  of  pucka  and  kutcha  bricks ;  tiled  roofs  ;  floors,  2  feet 
from  ground ;  no  ventilation  beneath ;  verandahs  sometimes  used  for  sick. 

Accommodation. — Three  wards,  156  beds,  from  775  to  1,309  cubic  feet,  and  68  to  93  square 
feet  per  bed  (100  beds  have  775  cubic  feet  each). 

Ventilation. — Free  outside ;  windows;  roof  ventilators ;  "sufficient." 

Cleansing. — Limewashing  on  requisition. 

Latrines  drained  into  cesspit,  cleansed  twice  a  day. 

Lavatories. — Sams  as  in  barracks  ;  large  baths  required. 

Hospital  washing  done  by  dhobies. 

Storage  sufficient. 

Bedding. — Same  as  in  barracks,  infested  with  bugs  and  other  vermin,  to  the  great  distress  of 
the  sick.  "  Scalding  the  bedsteads  with  turpentine,  corrosive  sublimate,  &c,  is  resorted  to 
"  to  destroy  these  insects,  but  with  very  partial  success."    Iron  bedsteads  required. 

CcoUng  "  sufficient."    Kitchen  of  ordinary  construction. 

Attendance  "  liberal." 

Sanitary  state  "  as  perfect  as  means  will  allow."    "  Of  course  all  the  buildings,  generally,  are 

most  unsuitable  for  hospital  purposes." 
Convalescents. — Wards  might  be  established  ;  elephants  and  doolies  for  exercise ;  no  shade. 

Female  hospital. — None  ;  sick  treated  m  their  own  quarters. 

15.  Site  objectionable ;  close  to  dry  river  bed;  high  walls  impede  ventilation,  except  in  upper 
floor. 

Water  supply  from  wells ;  requires  filtration  for  use. 

Drainage. — Very  imperfect,  only  one  small  drain  communicating  with  a  cesspool,  30  yards 
from  hospital ;  not  sufficient  fall  to  carry  off  rain  water  speedily. 
Construction. — Brick  and  mortar;  terraced  roof;  2  floors. 

Accommodation. — Seven  wards,  156  beds  ;  1,257  to  1,287  cubic  feet ;  64  to  66  square  feet  per 
bed. 

Ventilation. — Venetian  doors  in  lower  story;  glazed  doors  in  upper;  openings  above  doors ; 

punkahs;  ventilation  "  sufficient." 
Cleansing. — Limewashing  twice  a  year. 

Latrines. — Thirty-six  yards  from  hospital ;  iron  pans  2  feet  deep  with  metal  covers ;  drainage 

very  imperfect ;  native  hospital  has  a  cesspool. 
Lavatory. — Baked  earthen  basins;  bath  house  with  hot  and  cold  baths,  out  of  repair;  wooden 

tubs  used;  very  inconvenient. 
Hospital  washing  done  at  a  distance. 
Storage  sufficient. 

Bedding. — Wooden  bedsteads ;  mattress  and  pillows  of  hemp  ;  sheets  and  country  blankets. 
Cooking. — Usual  kitchen  utensils ;  "  sufficient." 

Attendance. — Hospital  Serjeant  and  orderlies  from  regiment ;  trained  orderlies  would  be  greatly 
preferable. 

Sanitary  state.  —  No  sick  on  lower  floor  at  present ;  upper  floor  satisfactory ;  improved 

drainage  and  baths  required. 
Convalescents. — No  wards  ;  only  the  verandahs  ;  no  shaded  walks  or  seats. 
Female  hospital. — One  ward  set  apart  for  sick;  same  medicines  and  comforts  supplied  as  for 

men ;  1  anna  a  day  deducted  as  stoppage. 

1 6.  Site. — Open,  freely  ventilated,  healthy  and  unexceptionable. 

Water  supply  good  and  sufficient. 

Drainage. — Rain  drains  off  by  a  ditch  in  front  and  outside  hospital  wall ;  all  sewage  from 

privies,  cook-room,  &c.  removed  by  carts. 
Construction. — Stone,  burnt  bricks  and  mortar,  sun-dried  bricks  and  mud;  roof,  tiled  over 
thatch  ;  verandahs  ;  floors  4  feet  above  ground  ;  no  passage  for  air  beneath ;  I  floor  built 
in  1858-59.  Fig  13.  shows  one-half  of  one  of  the  hospitals  at  this  station,  and  also  the  usual 


arrangement  of  beds  in  single  verandahed  hospitals 
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Fig.  13. — Standard  Plan  of  the  Hospitals  at  Hazareebaugh. 
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Stations. 


Replies. 


Allahabad. 


Dumdum. 


Accommodation. — Six  wards,  96  beds  ;  1,080  cubic  feet,  60  square  feet  per  bed. 

Ventilation. — Hospital  broadside  to  wind ;  wooden  doors ;  no  windows  except  fan-lights  over 

doors ;  roof  ventilators ;  glass  doors,  and  Venetians  suggested;  cooling  by  punkahs ;  other 

means  unnecessary  ;  warming  by  open  fireplaces.. 
Cleansing. — Limewashing  once  a  year,  or  oftener  on  requisition. 

Latrines.— On  standard  plan;  contents  removed  2  miles  from  barracks ;  lime  and  charcoal 
used. 

Lavatory.  — ■  Water  laid  on  to  each  basin ;  dirty  water  drained  away  by  covered  drains ; 
"  sufficient ;"  no  baths  ;  "  sick  wash  in  the  basins  of  the  lavatory,  and  can  always 
"  afterwards,  if  they  please,  get  a  skin  full  of  water  thrown  over  them  by  the  water-carriers." 

Hospital  washing  done  by  dhobies  (5  allowed  for  a  corps)  at  a  distance. 

Storage  not  dry  enough  ;  stores  at  present  in  the  female  hospital. 

Bedding. — Iron-hooped  cots ;  mattresses  seldom  sufficiently  thick  to  prevent  the  patients  feeling 
the  hoops  ;  pillows  stuffed  with  country  hemp  ;  sheets  and  blankets. 

Cooking. — Ordinary  Indian  arrangements ;  pay  too  small  to  secure  services  of  cooks,  "  with 
"  even  moderate  pretentions  to  the  name ;"  plain  roasting,  boiling,  &c,  all  that  can  be 
expected.  "  No  delicacy  of  any  kind,  likely  to  tempt  the  capricious  appetite  of  a  sick  man, 
"  could  be  prepared  by  these  miserable  pretenders." 

Attendance. — Usual  arrangements ;  "  European  nurses,  professionally  trained,  might  be  most 
advantageously  introduced  into  the  hospitals  in  this  country." 

Sanitary  state  "  very  good,"  "  but  more  light  would  be  an  advantage." 

Convalescents. — No  wards ;  convalescents  sent  back  to  barracks ;  no  shaded  walks,  except 
•■  verandahs ;  elephants  used  for  exercising. 

Female  hospital. — One,  5  wards ;  80  beds ;  1,080  cubic  feet  and  60  square  feet  per  bed ;  female 
attendants  ;  arrangements  very  good  and  satisfactory. 

17.  Site. — The  best  in  the  lines. 

Water  supply  good  and  wholesome,  filtered  through  sand  and  charcoal. 

Drainage. — Very  imperfect,  inadequate  during  rains ;  roof-water  mostly  sinks  into  subsoil, 

only  shallow  narrow  surface  drains. 
Construction. — Floors  level  with  ground ;  total  want  of  ventilation  beneath  ;  materials,  baked 

and  sun  dried  brick  ;  thatch  and  tile  roofs,  insufficient  for  coolness  ;  verandahs  15  feet  wide, 

sometimes  used  for  sick  ;  buildings  on  one  floor. 
Accommodation. — Four  hospitals;  9  wards;  780  beds;  seven  wards  have  100  beds  each,  with 

from  990  to  2,033  cubic  feet ;  and  from  40  to  88  square  feet  per  bed  ;  built  in  1858-59. 
Ventilation.- — Hospitals  face  the  wind ;  in  most  instances  no  windows,  except  openings  over 

doors,  and  openings  in  roof;  ventilation  very  defective,  especially  when  doors  have  to  be 

closed ;  tatties  used  for  cooling  ;  no  means  of  warming. 
Cleansing. — Limewashing  on  requisition. 
Latrines  of  usual  construction,  cleansed  daily. 

Lavatory. — Cast-iron  basins,  lined  with  porcelain  on  benches ;  water  supplied  from  wells  by 

bheesties  ;  distance  from  hospital  too  great ;  no  baths. 
Hospital  'washing  by  washermen,  well  done. 
Storage. — Of  small  sun  dried  bricks,  tolerably  dry. 

Bedding. — Wooden  bedsteads,  fragile  ;  harbour  vermin  ;  constantly  requiring  repairs. 
Cooking. — Usual  kitchen  apparatus  ;  proper  cooking  stoves  required;  want  of  suitable  apparatus 

for  roasting  and  grinding  coffee. 
Attendance  "  ample  •"  besides  usual  provision,  6  European  nurses  in  general  hospital,  found 

to  add  much  to  comfort  of  sick. 
Sanitary  state  "  good  ;"  but  cholera  has  occurred  ;  hospitals  merely  temporary,  and  deficient  in 

many  requirements. 
Convalescents. — :No  wards  ;  exercise  on  elephants  ;  no  shade. 

Female  hospital. — None ;  wards  set  apart  in  other  hospitals  ;  female  attendants  allowed. 

18.  Site. — Generally  healthy. 

Water  supply. — Wholesome,  but  not  abundant. 

Drainage. — By  surface  drains.    Lavatory  water  conveyed  away  with  roof  water.    Other  foul 

water  flows  into  a  pit  and  is  carried  away  daily. 
Construction. — One-storied ;  raised  on  brick  arches  3  feet  above  ground,  with  free  ventilation 

beneath.     Masonry  walls.     One  hospital  iron-framed.    Verandahs  used  for  sick  when 

centre  wards  full. 

Accommodation. — Main  hospital,  20  wards  ;  iron-framed  hospital,  7  wards ;  native  hospital, 
6  wards;  female  hospital,  9  wards;  total  beds,  390,  at  from  1,072  to  1,637  cubic  feet  and 
78  square  feet  per  bed. 

Ventilation.- — Full  benefit  of  prevailing  winds.    Numerous  doors  and  windows.  Ventilating 

skylights.    Punkahs  for  cooling. 
Cleansing. — Limewashing  once  a  year,  or  on  requisition. 
Latrines. — Usual  construction.    Contents  removed  by  cart  every  morning. 
Lavatory. — Metal  basins.    Water  laid  on.    Hot,  warm,  and  shower  baths. 
Hospital  washing. — Done  by  dhobies. 
Storage. — Sufficient. 

Bedding. — Wooden  bedsteads.    Iron  bedsteads,  with  coir  mattresses,  are  to  be  introduced. 
Cooking. — Usual  arrangements.    Cooks  not  highly  paid,  and  of  the  worst  description. 
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Benares. 


Landoue. 


MuTTflA. 


Raneegunge. 


Ul  l-l.IKS. 


Attendance. — Usual  arrangements.    When  sick  men  cannot  quit  their  beds,  one  or  two  com- 
rades are  allowed  to  attend  them. 
Sanitary  state. — Satisfactory. 

Convalescents. — No  wards.    Not  required.    Walks,  but  no  shade.    Exercise  given  by  an 

ambulance  bullock  waggon. 
Female  hospital. — One  with  23  beds.    Female  attendants  but  no  matron.    An  experienced 

nurse,  capable  of  assisting  at  confinements,  required. 

19.  Site. — Generally  healthy. 
Water  supply. — Abundant  and  good. 

Drainage. — None  ;  roof  water  sinks  into  ground  ;  refuse  water  removed  in  filth  carts. 
Construction. — On  one  floor.  Raised  2  feet  above  ground.  No  ventilation  beneath.  Materials, 

bricks,  with  thatched  roof.    Verandahs  all  round. 
Accommodation. — 6  wards;  176  beds,  at  1,161  to  1,584  cubic  feet,  and  72  to  75  square  feet 

per  bed. 

Ventilation. — Hospitals  exposed  to  prevailing  winds.    Doors  numerous  on  opposite  sides. 

Windows  few.    These  with  ridge  ventilation  sufficient.    Cooling  by  tatties. 
Cleansing. — Limewashing  twice  a  year,  or  oftener. 
Latrines. — Iron  pans,  emptied  twice  a  clay. 
Lavatory. — Sufficient.    A  proper  bath-room  required. 
Hospital  washing. — By  native  washermen. 
Storage. — Sufficient. 

Bedding. — Wooden  cots,  inferior  tow  mattresses,  coarse  blankets.    English  blankets  required. 
Cooking. — Usual  arrangements;  "sufficient." 
Attendance. — Usual  provision. 
Sanitary  state. — Good. 

Convalescents. — No  wards.  No  shaded  walks.   Take  airing  morning  and  evening  on  elephants 

and  in  ambulances  along  public  roads. 
Female  hospital. — A  small  one  ;  but  a  larger,  with  a  lying-in -ward,  is  required. 

20.  Site. — Unobjectionable. 

Water  supply. — Sufficient  for  culinary,  drinking,  and  ordinary  washing  purposes ;  not  for 
bathing. 

Drainage. — Natural,  on  surface.    Water  runs  down  steep  slopes  and  ravines. 

Construction. — Stone  and  lime  ;  terraced  roof.    Verandahs.    One  floor,  raised  2  feet  above 

ground,  with  passage  for  air  beneath.    Built  in  1846. 
Accommodation. — 4  wards,  60  beds ;  935  to  996  cubic  feet,  53  to  55  square  feet  per  bed. 
Ventilation. — Sufficient,  from  position  of  hospital;  doors,  windows,  and  ventilators  in  the  wall. 

No  cooling  required.    Warming  by  open  fireplaces,  2  in  each  ward. 
Cleansing. — Limewashing  twice  a  year,  or  oftener. 
Latrines. — Drained  ;  never  offensive. 

Lavatory. — Brazen  vessels  filled  from  a  trough ;  portable  baths. 
Hospital  washing. — Done  at  a  distance. 
Storage. — Sufficient. 

Bedding. — Wooden  bedsteads  ;  bedding  very  good.    All  cots  should  be  of  iron. 
Cooking. — Means  "  sufficient." 

Attendance. — Hospital  Serjeant,  selected  by  chance  or  necessity  from  the  sick  men  on  arrival. 
A  great  grievance,  repeatedly  but  fruitlessly  represented.  Orderlies  obtained  from  barracks. 
No  nurses. 

Sanitary  state. — Hospital  has  been  remarkably  free  from  disease. 

Convalescents. — Wards  not  necessary.    Weakly  men  carried  out  in  sedan  chairs.    Little  avail- 
able ground  for  exercise. 
Female  hospital.    None;  sick  obliged  to  be  taken  into  a  spare  ward. 

21.  Site. — Cavalry  hospital  good.    Artillery  hospital  too  near  the  city,  with  a  dry  nullah  close 

to  it. 

Water  supply. — Good. 

Drainage. — No  drains  ;  refuse  water  and  other  impurities  collected  in  cesspools  and  removed 
daily. 

Construction. — Barnt  and  unburnt  bricks.  Tiled  and  thatched  roofs.  Verandahs;  inner  ones 
very  frequently  used  for  sick.  Single-storied.  Floors  2\  feet  from  ground.  No  passage 
for  air  beneath. 

Accommodation. — 3  wards,  48  beds ;  square  feet  per  bed,  64  to  75  ;  cubic  feet  per  bed,  1,350 

to  1,422;  the  new  female  hospital  used  for  cavalry. 
Ventilation.- — (External)  of  cavalry  hospital  good;  of  artillery  hospital  not  so.    No  windows  ; 

doors  opposite  each  other,  with  roof  ventilators.    Thermantidotes  for  cooling. 
Cleansing. — Walls  swept  down  weekly;  whitewashed  annually,  or  oftener. 
Latrines. — Copper  pans.    Contents  carted  away  every  morning  for  combustion  in  one  of  the 

many  brick-kilns  that  surround  the  station  and  help  to  poison  the  air.    Privy  drainage  runs 

into  cesspool.    No  supply  of  water  except  by  bheesties. 
Lavatory. — Earthen  pans  or  basins,  and  earthen  vessels  filled  with  water;  not  convenient.  No 

means  of  bathing  but  a  moveable  warm  and  slipper  bath. 
Hospital  washing  done  at  the  river. 
Storage. — Sufficient. 

Bedding. — Common  cots,  with  tow  mattresses,  and  pillows,  &c. 
Cooking  arrangements  "  sufficient." 

Attendance. — Insufficient;   more  European   supervision  required.     "In  times  of  increased 

"  sickness,  apathy  and  laziness  of  natives  always  embarrassing,  and  a  source  of  complaint 

"  and  discontent  to  the  patient." 
Sanitary  state. — Fair  ;  but,  as  a  general  rule,  hospitals  are  badly  lighted  and  gloomy.  Light 

enters  from  a  couple  of  panes  in  the  doors  near  the  top ;  and,  when  closed,  darkness  almost 

complete.    Windows  wanted. 
Convalesceiits. — No  wards.  Sick  exercised  on  elephants,  or  in  doolies. 
Female  Hospital. — One  for  cavalry  (part  of  the  old  cavalry  hospital) ;  none  for  artillery. 

22.  Site.— Healthy. 

Water  supply. — Good,  but  has  to  be  brought  from  a  distance. 

Drainage. —  Roof  water  sinks  into  subsoil ;  no  drains;  refuse  water  and  other  impurities  are 
carried  away  in  carts  and  buckets. 
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Umritsir. 


Nynee  Tax. 


Rawul  Piniji. 


LUCKNOW. 


Construction. — On  one  floor;  18  inches  above  ground;  no  ventilation  beneath;  brick,  stone, 

and  mud;  verandahs  all  round.    Built  in  1857-60. 
Accommodation. — Three  wards  ;  114  beds  at  from  765  to  1,450  cubic  feet  and  from  45  to  70 

square  feet  per  bed. 
Ventilation. — Exposed  to  winds  by  doors  ;  no  means  of  cooling. 
Cleansing. — Limewashing  every  six  months  or  oftener. 
Latrines. — "Naturally  drained;"  contents  removed  daily. 
Lavatory. — "  Sufficient ;"  no  baths. 
Hospital  washing  at  a  distance. 
Storage  very  imperfect. 

Bedding. — Wooden  cots,  mattress,  and  cotton  quilt. 
Cooking. — Kitchen  very  imperfect. 

Attendance. — Hospital  serjeant  ;  natives  ;  regimental  orderlies,  if  required. 
Sanitary  state. — "Good;"  hospital  sufficient  for  temporary  purposes  ;  far  from  being  com- 
plete ;  ventilation  and  lavatory  very  bad. 
Convalescents. — No  ward  ;  no  provision  for  exercise. 
Female  hospital. — Separate  building  ;  "  satisfactory." 

23.  Site.— Healthy. 

Water  supply. — Abundant  and  wholesome. 

Drainage. — No  sewers ;  refuse  water  and  other  impurities  otherwise  removed ;  roof  water 

evaporates  or  is  absorbed. 
Construction. — Bricks  and  mortar ;  verandahs  ;  one  floor  only ;  raised  2  feet  from  ground ;  no 

ventilation  below. 

Accommodation. — Two  wards;  20  beds  each,  at  1,420  cubic  feet  and  71  square  feet  per  bed. 
Ventilation. — Windows,  ridge  openings,  punkahs,  tatties,  and  thennantidotes ;  hardly  sufficient ; 

warming  in  winter  months  by  stoves. 
Cleansing. — Limewashing  once  a  year. 

Latrines. — "  If  the  filth  is  removed  directly,  which  it  should  be,  they  would  not  be  offensive." 

Lavatory. — Sufficient ;  a  large  moveable  bath  for  sick. 

Hospital  washing  by  dhobies  attached  to  hospital. 

Bedding. — Wooden  cots  ;  tow  mattresses,  &c. 

Cooking. — Native  kitchen  ;  "  sufficient." 

Attendance. — "  Sufficient." 

Sanitary  state. — "  Good ; "  no  epidemic,  "  with  the  exception  of  cholera,"  has  appeared 
in  wards. 

Convalescents. — No  wards ;  would  be  advantageous  only  at  large  stations,  where  there  are 

general  hospitals.    No  shaded  walks. 
Female  hospital. — A  small  bungalow;  "very  unsatisfactory." 

24.  Site. — Healthy  ;  freely  ventilated. 
Water  supply. — Good. 

Drainage. — None  required. 

Construction. — Two  floors  ;  lowest  6  inches  above  ground,  highest  10  feet ;  materials,  rubble, 

stone  and  lime;  open  verandahs  all  round. 
Accommodation. — Eleven  wards  ;  45  beds.    Patients  fluctuate  from  50  to  3. 
Ventilation. — Scarcely  possible  to  ventilate  properly,  too  many  windows  ;  situation  exposed ; 

draught  too  strong  ;  warming  by  open  fires  in  winter. 
Cleansing. — Limewashing  all  over  once  a  year  ;  every  three  months  6  feet  high. 
Latrines  kept  clean  by  sweepers. 

Lavatory. — Chatties  and  tubs  for  washing;  no  baths  ;  sick  bathe  in  lake. 
Hospital  washing  by  washermen. 
Storage  sufficient. 
Bedding. — Wooden  cots. 

Attendance. — -One  hospital  serjeant;  one  European  barber;  one  European  orderly. 
Sanitary  state. — Healthy  ;  "  during-  rains,  however,  open  surfaces  of  blisters,  &c,  do  not  heal 
"  kindly." 

Convalescents. — All  are  so  ;  exercise  in  chairs  carried  by  coolies ;  shaded  walks. 
Female  hospital. — One  separate  room.    All  the  present  arrangements  temporary  and  unsatis- 
factory, 

25.  Site. — Open  and  freely  ventilated. 

Water  supply. — From  well  in  compound  ;  abundant  and  most  excellent. 
Drainage. — None ;  refuse  water  runs  into  cesspools  ;  emptied  daily. 

Construction. — One-storied ;  floor  2  feet  above  ground ;  no  ventilation  below ;  double  veran- 
dahs, inner  one  only  used  for  special  cases  of  sickness.    Built  1853-57- 

Accommodation. — One  ward  ;  20  beds,  1,900  cubic  feet,  95  square  feet  per  bed. 

Ventilation. — By  doors  on  opposite  sides,  pivot  windows,  ridge  ventilators ;  always  sufficient; 
cooling  by  tatties  and  punkahs ;  fireplace  in  each  verandah. 

Cleansing. — Limewashing  once  a  year  or  oftener. 

Latrines. — Contents  removed  daily. 

Lavatory. — Small  washing-room  to  each  wing ;  not  sufficient  for  sick  nor  their  utensds  ;  a 
plunge  bath  in  each  wing,  not  used  because  not  considered  beneficial. 

Hospital  washing  by  dhobies. 
Storage  not  sufficient. 

Bedding. — Wooden  bedsteads,  highly  objectionable,  cumbersome,  unsightly,  become  filled  with 

bugs,  causing  loss  of  sleep  and  positive  injury ;  iron  bedsteads  required ;  bedding  suitable. 
Cooking. — In  ordinary  Indian  kitchen. 
Attendance  sufficient. 

Sanitary  state. — "  Good,"  with  the  exceptions  mentioned. 
Convalescents. — No  wards  ;  no  shaded  walks ;  exercise  in  doolies. 
Female  hospital. — A  special  ward ;  "  satisfactory." 

26.  Site. — Good  ;  best  available. 
Water  supply. — Sufficient. 
Drainage.— None  ;  only  on  surface. 

Construction. — Burnt  bricks  and  lime  ;  tiled  roofs;  verandahs  ;  floors  raised  3  feet;  no  passage 

of  air  beneath;  built  1859. 
Accommodation. — Ten  wards,  with  a  number  of  small  rooms,  2,737  cubic  feet,  and  75  square 

feet  per  bed. 
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Chunae. 


Roorkee. 


Jhansi. 
Barrackpore. 


Delhi. 


MORAR  GWALIOR. 


Ventilation. — Windows  on  pivots  near  top  of  wall ;  doors ;  ventilating  tiles  in  ridge  ;  cooling 
by  tatties. 

Cleansing. — Limewashing  once  a  year,  oftener  if  necessary. 

Latrines. — Too  close  to  main  buildings ;  water  supply  not  sufficient ;  contents  removed  by 
sweepers. 

Lavatory. — A  small  room  to  each  ward ;  patients  wash  in  tubs  or  earthen  vessels  without 

arrangement ;  one  or  two  masonry  baths  ;  barely  sufficient. 
Hospital  washing  by  dhobies. 
Storage. — Quite  sufficient. 

Bedding. — Wooden  cots,  mattress,  &c. ;  iron  cots  better. 
Cooking. — Good  and  sufficiently  varied. 

Convalescents.— No  special  wards ;  exercise  in  verandahs  or  on  elephants. 
Female  hospitals. — Provided  ;  "  quite  satisfactory." 

Sanitary  state. — "Good."    Larger  and  better  bathing  houses  would  be  an  improvement. 

27.  Site. — Partially  open  and  freely  ventilated  only  to  the  north  and  west. 
Water  supply  abundant. 

Drainage. — Surface  guttering,  with  an  outlet  30  yards  distant;  insufficient. 

Construction. — Stone  and  lime ;  verandahs ;  inner  ones  occasionally  used  for  sick  or  con- 
valescents ;  building  one-storied ;  floor,  6  feet  above  ground ;  no  ventilation  beneath. 

Accommodation. — Four  wards,  46  beds,  at  1,187  to  1,316  cubic  feet,  and  68  to  87  square  feet 
per  bed. 

Ventilation. — No  windows  ;  numerous  doors,  with  ridge  openings  ;  occasional  closeness  in  hot 

weather;  cooling  by  punkahs  and  tatties. 
Cleansing. — Limewashing  once  a  year,  or  oftener. 

Latrines. — Fifty  feet  from  hospital ;  cleansed  in  the  usual  Indian  way ;  "  not  more  offensive 

"  than  such  places  are  in  this  country." 
Lavatory. — Part  of  verandah  ;  also  serving  as  bath  room  ;  "  sufficient." 
Storage  sufficient. 

Bedding. — Cane-bottomed  bedsteads  ;  tow  mattress,  &c. 

Cooking. — Indian  and  English  cooking  apparatus  ;  cooking  properly  done,  and  varied  according 
to  order. 

Attendance. — Hospital  serjeant  and  usual  native  establishment ;  in  serious  cases  "  a  waiting 

man  from  the  battalion,  who  is  relieved  daily;"  not  sufficient. 
Sanitary  state. — "Healthy;"  position  of  latrines  and  kitchen  not  good;  buildings  interfere 

with  ventilation. 

Convalescents. — No  wards ;  exercise  taken  by  river  side  or  on  ramparts. 

Female  hospital. — In  same  compound  as  male  hospital ;  two  wards,  "  satisfactory,"  but  a  nurse 
required. 

28.  Hospital  is  a  barrack. 

Ventilation. — By  holes  in  roof;  "  sufficient ;"  no  means  of  cooling. 
Cleansing. — Limewashing  once  a  year. 
Latrines. — Cleansed  by  sweepers. 

Lavatory. — A  small  shed;  "sufficient ;"  a  bathing  tub  and  foot  bath,  also  "sufficient." 
Hospital  washing. — By  washermen. 
Storage  sufficient. 

Bedding. — Wooden  cots,  harbouring  bugs  ;  iron  better. 

Cooking. — Kitchen  simply  a  hut ;  cooks  prepare  food  on  ground ;  "  this  arrangement  is  not 

"  good,  but  we  are  accustomed  to  it  in  India." 
Attendance. — Not  sufficient ;  "  healthy  men  are  detached  for  this  duty  from  the  barracks,  but 

"  they  dislike  it,  and  often  neglect  their  patients." 
Sanitary  state  "  good." 

Convalescents. — No  ward ;  exercise  morning  and  evening,  sometimes  on  elephants ;  extra 

doolies  required. 
Female  hospital. — One  ;  "  sufficient." 

29.  Hospitals  not  yet  built.    A  barrack  used  temporarily.    No  female  hospital. 

30.  Site  open;  generally  healthy. 

Water  supply  from  tank  close  to  hospital;  abundant  and  generally  wholesome. 
Drainage  by  open  masonry ;  drains  to  river ;  "  sufficient." 

Construction. — An  iron-framed  building  with  verandah  ;  one  immense  hall,  411  feet  long,  383 
feet  wide,  and  23  feet  8  inches  high.  Verandahs.  Building  on  one  floor  3  or  4  feet  high, 
and  planked  over. 

Accommodation,  150  beds,  all  in  one  ward  (60  beds  on  each  side,  30  beds  down  the  middle),  at 

1,809  cubic  feet,  and  86  square  feet  per  bed. 
Ventilation  by  doors  and  openings  in  ridge ;  "  sufficient." 
Cleansing. — Limewashing  annually,  or  oftener. 
Latrines  of  usual  construction.    Contents  removed  daily. 

Lavatory  attached  to  hospital.    Two  bath  rooms  with  two  baths  in  each.    Earthen  dishes  used 

for  ablution. 
Hospital  xeashing  by  dhobies. 

Storage  insufficient.    Bedding  and  clothing  partly  kept  in  verandahs,  and  injured  by  wet  or 

damp  (since  remedied). 
Bedding. — Wooden  bedsteads  ;  tow  mattresses. 
Cooking  "  sufficient." 

Attendance. — Usual  establishment.    Comrades  allowed  in  serious  cases. 

Sanitary  state  good,  but  more  accommodation  in  the  way  of  store  rooms  and  small  wards 
required. 

Convalescents.- -No  wards  ;  not  needed.    No  provision  for  exercise,  except  verandahs.  Weakly 

men  taken  out  on  elephants. 
Female  hospital,  none.    "  Certainly  desirable." 

31.  No  regular  hospital.  A  temporary  hospital  of  bricks,  stone  and  mortar,  on  one  floor.  Too 
much  surrounded  by  walls  and  other  buildings  for  free  ventilation.  No  windows,  only  doors. 
Ventilation  of  wards  by  doors  and  openings.  Latrines  of  usual  construction.  Lavatories 
with  iron  and  wooden  baths.    Cooking  pretty  well  done.    Whole  arrangements  temporary. 

32.  Present  hospital  an  old  barrack,  on  an  open  airy  site,  but  has  a  sluggish  malarious  nullah 
in  front. 

Water  supply. — Any  amount  available. 
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Jubdulpore. 


Darjeeling. 


XXI.  BURIAL  OF 
THE  DEAD. 


Replies. 


Drainage  into  cesspits  constantly  emptied. 

Construction,  on  one  floor,  raised  5  to  6  feet  above  ground. 

Accommodation. — Five  wards,  100  beds,  1,540  cubic  feet,  and  103  square  feet  per  bed. 
Ventilation. — No  windows,  only  doors. 

Lavatorij,  temporary.    Sick  bathed  in  tubs.    Neither  sufficient  nor  convenient. 

Storage  indifferent.    None  properly  so  called.    Sometimes  tents  used,  sometimes  part  of  the 

hospital  when  there  is  room. 
Cooking. — Kitchen  "  not  commodious." 

Sanitary  state  in  every  respect  objectionable.    New  hospital  much  required. 
"  No  women  and  no  hospital,  which  arrangements  are  very  unsatisfactory." 

33.  Site. — Generally  good. 
Water  supply  abundant. 

Drainage  by  open  pucka  drains.    No  provision  for  conveying  away  the  roof  water. 
Construction — Unfinished;  on  one  floor ;  raised  2  feet  above  ground;  no  ventilation  beneath. 

Materials  brick  and  lime.    Tiled  roofs.  Verandahs. 
Accommodation. — Three  wards,  GO  beds;  1 ,708  cubic  feet  and  81  square  feet  per  bed. 
Ventilation. — No  windows;  doors  half  glazed;  15  on  each  side.    A  ventilator  in  each  door. 

Apertures  at  top  of  wall  and  in  roof.    Sufficient ;  tatties  for  cooling. 
Cleansing. — Limewashing  twice  a  year. 

Latrines  connected  with  a  cesspit  cleansed  daily  by  filth  carts. 

Lavatory  at  the  ends  of  verandahs.    Bath  room  under  same  roof  as  latrines,  but  separated 

"  sufficient." 
Hospital  washing  by  dhobies. 
Storage  unfinished. 

Bedding. — Wooden  bedsteads;  iron  better. 
Cooking  sufficient. 

Attendance. — Hospital  Serjeant  and  two  orderlies,  increased  as  required. 

Convalescents. — Wards  none,  such  would  undoubtedly  be  advantageous.  Only  verandahs  for 
exercise. 

Female  hospital,  none.    Treated  in  barrack  rooms.    "  A  most  unsatisfactory  arrangement." 
Sanitary  state. — Hospital  incomplete.    No  dead  house,  &c. 

34.  Site. — Far  too  exposed. 

Water  supply. — Good  and  sufficient. 

Drainage. — Not  carried  far  enough  down  hill.    Means  of  conveying  away  roof  water  bad. 

Surface  drainage  and  guttering  insufficient. 
Construction. — Brick  and  mortar;  one  story;  with  verandahs. 

Accommodation. — Two  wards;  34  beds,  1,100  cubic  feet,  and  75  square  feet  per  bed. 
Ventilation. — By  windows  and  doors;  insufficient  light;  insufficient  ventilation.  Warming 

by  fireplaces. 
Cleansing. — Limewashing  once  a  year;  too  seldom. 

Latrines. — Under  same  roof  as  hospital;  very  badly  drained ;  water  supply  defective;  state 
offensive.  Western  verandah  was  used  for  accommodating  sick,  when  patients  obliged 
to  leave  wards  on  account  of  effluvia  from  privy.  This  was  shut  up  "  after  five  years  writing 
about  it." 

Lavatory. — Close  to  privy;  cold  and  offensive  from  its  proximity.  No  fireplace  in  it.  Several 
men  have  to  wash  in  same  utensil,  and  to  dry  with  same  towel  several  days  running. 
"  In  fact,  the  inducements  to  remain  dirty  are,  especially  in  the  case  of  sickly  men,  greater 
"  than  those  to  be  clean."    No  means  of  bathing,  properly  so  called. 

Hospital  washing. — Means  sufficient,  except  during  rains. 

Storage. — Not  sufficient. 

Bedding. — No  cots;  only  barrack  bedsteads;  far  too  narrow  for  sick  men.  Mattresses  stuffed 
with  coarse  hemp ;  hard,  lumpy,  and  furrowy.  Blankets  and  pillows  very  inferior.  "Last 
"  year's  supply"  almost  all  "worm-eaten;"  had  been  previously  used  in  the  plains. 

Cooking. — Cooks  not  numerous  enough,  nor  sufficiently  paid.  Impossible  to  get  anything 
like  a  good  cook  for  the  trifling  wages. 

Attendance. — "  Sufficient  up  here,"  but  hospital  Serjeant  and  orderlies  should  be  better  paid. 

Sanitary  state. — "  Bad." 

Convalescents. — -No  wards.    Wards  would  be  an  advantage.    No  provision  for  exercise. 
Female  hospital. — None.    Women  and  children  treated  in  their  own  quarters.     Would  be 
satisfactory  enough  if  the  married  quarters  were  not  so  dark  and  damp  as  they  are. 

Every  station  has  a  British  burial  ground,  situated  at  a  proper  distance  from  cantonments. 
The  grounds  are  generally  well  kept,  and  of  suitable  soil.  One  body  is  buried  in  a  grave  ; 
rarely  re-opened,  except  for  relatives.  One  or  two  of  the  low  lying  grounds  appear  to  be  wet. 
But  no  nuisance  or  injury  to  health  is  ever  said  to  arise  from  any  of  them.  A  burial  takes 
place  generally  as  soon  as  arrangements  can  be  made,  12  to  24  hours  after  death.  Mohametans 
bury  their  dead  in  separate  grounds ;  generally  at  a  considerable  distance  from  barracks. 
Their  practice  of  burial  is  not  so  careful  as  that  in  the  British  grounds.  And  sometimes 
considerable  nuisance  arises  from  the  dead  becoming  partially  exposed  by  wild  animals  or  by 
heavy  rains.  Near  large  cities,  the  grounds  become  at  times  very  offensive ;  and  better 
regulations  on  the  part  of  the  authorities  appear  to  be  called  for.  Hindoos  burn  their  dead, 
and  throw  the  remains,  more  or  less  imperfectly  consumed,  into  the  rivers.  The  burning 
ghats  are  sometimes  too  close  to  the  stations,  and  give  rise  to  nuisance.  At  other  times, 
the  poor  merely  singe  the  body,  and  throw  it  into  the  river.  Some  additional  regulation  in 
these  matters  appears  to  be  required  at  certain  stations. 
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MADRAS  PRESIDENCY. 


ABSTRACT  OF  SANITARY 


Replies  to  the  questions  issued  by  the  Commission  have 
been  received  from  49  stations  in  the  Madras  Presidency 
and  its  dependencies,  at  29  of  which  there  is  accommoda- 
tion for  European  troops. 

A  number  of  these  were  occupied  solely  by  native  troops 
at  the  time  the  returns  were  made. 

The  following  abstract  is  confined  to  the  more  important 
stations  where  the  largest  number  of  European  troops  have 
been  located. 

The  lowest  stations  are  Fort  St.  George  and  Poonamallee 
on  the  level  of  the  sea.  The  highest  occupied  purely  as  a 
military  station  is  Bangalore,  3,000  feet  above  the  level  of 
the  sea. 

There  are  two  hill  stations,  Ramandroog  and  Wellington, 
the  former  3,300,  the  latter  6,000  feet  above  the  sea. 

About  8,500  men  are  barracked  at  elevations  between  the 
sea  level  and  1,000  feet  above. 

About  4,500  are  placed  at  heights  between  1,000  and 
1,80!)  feet.  Nearly  1,700  are  barracked  at  Bangalore,  at  an 
altitude  of  3,000  feet,  and  .about  1,000  at  the  two  hill 
stations. 


DETULS  IN  RETURNS  FROM  PRINCIPAL  STATIONS  WHERE  THERE  IS 
ACCOMMODATION  FOR  BRITISH  TROOPS. 

The  sea  side  stations  of  Fort  St.  George,  Waltair,  and 
Vizagapatam  occupy  sandy  soils  ;  the  last  is  on  a  swampy 
tidal  estuary. 


The  barracks  and  hospitals  at  St.  Thomas'  Mount  are 
close  under  the  hill,  which  rises  180  feet  above  them. 

The  higher  stations  are  on  granite  and  trap  rock,  sand- 
stone, and  limestone. 

Bangalore  is  an  undulating  sandy  table  land,  partly 
swampy. 

The  Neilgherries  in  the  neighbourhood  of  Wellington  are 
mountainous,  and  consist  of  schists  and  basaltic  dykes. 

The  plain  at  Poonamallee  is  under  water  in  the  rains. 

Rangoon  and  Tongkoo  are  both  situated  in  low,  jungly, 
marshy  districts. 

In  many  parts  of  the  Madras  Presidency  there  are  dis- 
tricts of  country  of  a  healthy  character,  and  possessing  cli- 
mates similar  to  the  best  of  the  south  of  Europe.  Very  few 
of  the  climates  of  existing  stations  are  reported  as  un- 
healthy, -while  many  are  considered  as  decidedly  conducive 
to  health. 


Stations. 


Elevation  above 


Sea. 


Country. 


Accom- 
moda- 
tion for 
British 
Troops. 


Actual 
Occupa- 
tion. 


Mortality  per  1,000 
per  annum 
British  Troops. 


Total. 


Miasmatic 
Diseases. 


Remarks. 


Secunderabad 
Vizagapatam 
Waltair  - 
Bellary 

Madras      -     - 1 
Fort  St.  George  J 
Vellore 
Bangalore  - 
Cannanore  - 
Trichinopoly 
Rangoon 
Tonghoo  - 

Ramandroog 

Kamptee 
Areot 


Jaulnah 
Poonamallee 
Wellington  \ 
(Jackatalla)  J* 

St.  Thomas'  Mount 


Feet. 
1,800 
10 
200 
1,600 

0 

675 
3,000 
20 
250 
80 
300 

3,300 

900 
550 


1,652 
2 

6,000 
60 


Feet, 
various 
0 
150 

60 

0 

0 
0 

0 


1,000 

0 

30 


0 

5,000 
18 


1,961  2,978 
310  310 


1,038 
1,030 

1,639 
1,094 
1,095 
1,150 
1,160 


50 

1,396 
366 


427 
600 

907 
600 


1,084 


248 


1,033 
681 


1,396 


59-74 

48-6 
34-69' 

23-69' 
21-25' 
31-07 


37-  26* 

10-3 
89 • 55* 

39-11* 

38-  6 


16-21 

12-69 
8-86 


23-45 


69-65 
21-93 


Undulating  ;  rocky  ;  large  tanks  ;  granite  and  sand. 
On  sea-shore  ;  close  to  tidal  marsh  ;  alluvium  and  gravel. 
Sand  hills,  with  deep,  clean,  dry  ravines  ;  close  to  sea. 
Undulating  ;  dry  ;  black  soil  ;  granite. 

Flat;  sandy;  dry;  clay;  resting  on  primitive  formation. 

Hilly  ;  alluvium  ;  part  swampy  ;  primitive  rocks. 
Undulating  ;  sandy  and  dry  ;  part  swampy  in  rain. 
On  the  sea-coast  ;  laterite  with  red  gravel. 
Alluvial  ;  granite  and  trap  rock. 
Flat;  jungly;  swampy;  clay;  sandstone;  laterite. 
Flat  ;    marshy  ;   jungly  ;    red   sand  ;    clay  ;    laterite  ; 
iron  ore. 

Hilly  ;  covered  with  jungle  ;  a  table  land  ;  scanty  water 
supply  ;  exposed  to  winds  ;  no  cultivation. 

Flat ;  black  soil  ;  wet  in  rains  ;  sandstone  and  limestone. 

Partly  cultivated  ;  sandy  ;  dry,  broken  ground,  flooded 
in  monsoon,  producing  malaria  ;  quarter  of  a  mile  from 
river  Pallar. 

Hilly  ;  trap  rock  ;  red  and  black  soil. 

Plain  ;  under  water  in  monsoon  ;  sandy. 

Mountainous  ;  schists  ;  ferruginous  clay ;  basaltic  dykes. 
I*  Open  ;  small  hills  ;  numerous  tanks  ;  St.  Thomas'  Mount 
<  rises  close  behind  barracks,  and  180  feet  above  parade, 
[    impeding  ventilation  and  increasing  heat. 


Stations. 


Replies. 


II.  LOCAL  CLIMATES 
Fort  St.  George. 


Secunderabad. 


Vizagapatam  and 
Waltair. 


Vellore. 


On  the  whole  favourable  to  health.  From  November  to  February  cool,  dry,  pleasant.  Tem- 
perature 76°  to  78°  F.  Air  moist  in  May  and  October.  Maximum  temperature  in  May  99°. 
Minimum  in  December  and  January  65°.  No  violent  changes.  Heavy  dew  in  December 
and  January,  with  fog  2  or  3  feet  above  the  surface.  Air  always  clamp  during  long-shore 
winds.  Dusty  during  north  winds.  Dysentery  during  October  rains.  Hepatitis  and  fever 
in  hot  season.  January  and  February  the  most  healthy  months ;  August  and  September 
the  most  unhealthy. 

Remarkably  dry.  Rain  falls  on  50  days  annually.  Average  annual  fall,  28  inches.  Very 
changeable.  Great  attention  required  to  clothing  and  shelter.  Mean  maximum  tem- 
perature of  year  95°  in  May.  Mean  minimum  64°  in  December  and  January.  Sun  tempe- 
rature 113°  in  May.  Hot  winds,  excessive  heat  and  parching,  with  occasional  dust  storms, 
from  March  till  June,  which  are  however  the  healthiest  months.  July,  August,  Septem- 
ber, the  most  unhealthy,  when  hepatitis,  dysentery,  diarrhoea,  fever,  continued,  ephemeral, 
remittent  and  typhoid,  prevail. 

Climate  healthy,  rather  relaxing.  Damp  and  muggy  in  south-west  monsoon.  Usual  tempe- 
rature 92°  F.  in  hot,  70°  F.  in  cold  season.  Sea-breeze  constant.  Daily  variations  slight. 
Climate  healthy.  European  troops  should  be  healthy,  if  properly  clothed  and  kept  from 
liquor.  Flannel  should  always  be  worn.  In  August  and  September  some  remittent  fever  ; 
other  months  healthy. 

No  observations.    Climate  hot,  but  healthy. 


*  The  mortality  for  the  Madras  stations  is  taken  partly  from  the  mortality  returns  for  Queen's  infantry  in  the  Appendix.  The  instanc 
which  this  is  done  are  marked  *.  The  mortality  of  the  other  stations  refers  partly  to  Queen's,  partly  to  British  troops  of  the  Indian  army,  i 
taken  partly  from  Sir  Alexander  Tullo>-h's  evidence,  partly  from  the  report  of  Inspector-General  Pearse  (Appendix). 
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ABSTRACTS  OF  STATIONAL  RETURNS  : 


Stations. 


Replies. 


Bangalore. 


Cannanore. 


Trichinopoly. 


Kamptee. 


Aroot. 
St.  Thomas'  Mount. 


Bellary.  Dry  ;  not  very  hot.    Highest  mean  maximum  92°  F.  in  May;  lowest  78°  in  January.  Mean 

minimum  from  65°  in  February  to  77°  in  May.  Mean  monthly  range  of  temperature  8°  to 
16°.  No  fogs.  Dust  storms  occasionally.  Climate  favourable  to  health  of  troops,  but  less 
animal  food  and  stimulating  drink  desirable  in  hot  weather.  Intermittents,  occasional 
remittents,  and  bowel  complaints  occur  from  October  tillJanuary.  Ephemeral  or  continued 
fever  in  hot  months.  Rainy  season  healthy. 
Climate  one  of  the  best  in  India.  Maximum  temperature  97°  ;  minimum  55^°.  Mean  tem- 
perature 75°.  Sun's  rays  powerful.  From  November  till  Februaiy  cold  renders  woollen 
clothing  and  blankets  necessary.  Most  favourable  to  health.  Severe  fevers  rare.  Cholera 
seldom  occurs,  but  liver  disease  and  dysentery  are  common.  December  to  April,  August, 
and  September  healthy.  May  to  July,  October  and  November  unhealthy. 
A  sea-coast  climate.  Generally  equable.  Occasionally  chilly.  In  wet  season  moist.  Pro- 
ductive among  Europeans  of  loss  of  tone  and  dehility  after  long  residence.  Flannel  under- 
clothing at  all  times  necessary.  Mean  maximum  81°  to  90°  F.  Mean  minimum  73°  to  82° 
Rainfall  122  to  124  inches. 
Hot  for  two-thirds  or  three-fourths  of  year.  Mean  annual  temperature  85°  F.  Maximum 
above  100°.  Sun  temperature  140°.  Mean  annual  rainfall  30  inches.  Whirlwinds  of  dust  in 
May,  June,  and  July.  Rivers  and  tanks  dried  up.  Vegetation  suspended.  Climate  enervating, 
impairing  digestion.  Light  diet ;  little  animal  food  necessary.  Woollen  clothing  required 
for  three  months.  April  to  July  unhealthy;  cholera  and  fever  prevail.  November  to 
J anuary  healthy. 

Year  divided  into  cold,  hot,  and  rainy  seasons.  Cold  season  from  October  to  January.  Tem- 
perature 68°  in  house,  38°  at  sunrise  outside.  Hot  season  from  March  to  June ;  85°  to 
98°  F.  in  house.  Rainy  season  preceded  by  distressing  sultriness,  causing  langour,  restless- 
ness, malaise,  exhaustion.  Considerable  diurnal  variation.  Heavy  dews  ;  sometimes  fogs. 
Maximum  temperature  observed  110°.  Rainy  season  most  unhealthy.  Cholera,  March, 
April,  July,  August ;  also  fevers  and  bowel  disease. 
No  meteorological  instruments.    Climate  generally  a  dry  heat.    Hot  and  cold  weather  most 

healthy.  Immediately  before  and  after  monsoon  unhealthy. 
No  observations.  Climate  dry  for  at  least  nine  months.  Hot  all  the  year  round,  varying  from 
71°  minimum  to  95°  maximum.  Heavy  rains  in  October  and  November.  Average  annual 
fall  30  to  40  inches.  Climate  equable.  Fogs  rare.  Damp  at  times.  Effect  on  health  de- 
bilitating from  excessive  heat;  best  precautions  against  which,  are  moderate  diet  (animal  and 
vegetable),  total  abolition  of  spirituous  liquors,  moderate  quantity  of  malt  liquor,  woollen 
clothing  in  rainy  and  cool  season,  morning  drill,  sufficient  recreation  and  exercise.  October 
to  December  most  unhealthy  months.  Severe  fever,  dysentery,  and  hepatic  disease  prevail. 
J  anuary  and  February  healthiest. 
Climate  excellent.  Changes  gradual.  On  first  arrival  battalion  suffered  much  from  low  fever ; 
not  attributable  to  climate,  but  to  want  of  drainage  of  barrack  square.  March  to  May 
unhealthy,  apparently  from  reason  mentioned.  Barrack  square  frequently  an  immense 
swamp.  1859,  barometer  from  24-307  to  24"400;  mean  maximum  temperature,  66°  F.  to 
75°  F. ;  mean  minimum  temperature,  60°  to  65°  ;  mean  temperature,  63°  to  69h°. 
Climate  salubrious.  Heat  never  above  84°  degrees  in  shade.  No  hot  winds.  Night  and 
morning  mists  in  J une,  July,  and  August.  September  and  October  pleasant.  November 
and  December  decidedly  cold.  All  convalescents  whatever  are  better  here  from  March  to 
June  than  on  plains.  But  in  cold  and  rainy  seasons,  rheumatism,  hepatitis,  pulmonary  and 
syphilitic  disease  are  aggravated.  Healthy  from  September  to  January.  Unhealthy  (so 
called)  April  to  August.  Fever,  rheumatism,  hepatic,  and  pulmonary  diseases  then  prevail. 
Mean  maximum  temperature,  85° ;  lowest  mean,  64° ;  daily  range,  4°  to  9°. 
Considered  healthy.  Sea-breeze  daily.  Highest  mean  maximum  temperature,  87'2°  F. ;  lowest 
mean  minimum,  74*2°  F.  Rainfall  38£  inches.  Ophthalmia  and  fevers  during  hot  land 
winds.  Catarrhal  affections  during  wet  cold  season.  Healthy  months,  January  to  May. 
Unhealthy,  June  to  September.  Prevailing  diseases  of  these  months,  bowel  and  liver 
complaints. 

No  meteorological  instruments  nor  records.  Climate  generally  salubrious ;  dry  and  cold ; 
liable  to  great  and  sudden  variations.  Fogs  and  damp  rare  ;  air  pure  ;  influence  on  health 
salutary.  December  and  January  most  healthy.  August  to  November  unhealthy;  fever, 
dysentery,  diarrhoea,  rheumatism,  then  prevail. 
Only  eight  months'  observations.  Highest  mean  maximum  96°.  Lowest  mean  minimum  63°. 
Mean  daily  range  of  temperature  from  6°"4  to  280,9.  Climate  dry  from  middle  of  October 
till  middle  of  May.  Heavy  dews  and  mists  January  to  March.  Healthy  for  European, 
not  for  native  troops.  March  till  May  healthy.  During  wet  season  bowel  complaints 
prevail. 

Highest  mean  maximum  98°  in  April,  rising  to  105°.  Lowest  mean  minimum  57°  in  January. 
Sometimes  falls  to  49°.  November  to  end  of  February  most  healthy.  May  to  end  of 
August  most  unhealthy.  Fevers  and  bowel  complaints  prevail.  Climate  good  for  a  tro- 
pical one. 

III.  PREVAILING  DISEASES 
AMONG  NATIVE  POPULATION, 
AND  THEIR  CAUSES. 


Wellington 
(Jackatalla.) 


Ramandroog. 


POONAMALLEE. 


Jaulnah. 


Rangoon. 


Tonghoo. 


Fort  St.  George. 


Secunderabad. 


Vizagapatam  and 
Waltair. 

Bellary. 


Continued  fevers,  diarrhoea,  dysentery.  Cholera,  a  few  cases,  almost  daily  among  natives ; 
occasionally  epidemic.  Natives  who  cannot  work,  generally  poor  and  unhealthy  from  bad 
and  insufficient  food,  and  are  obliged  to  live  in  lowest  and  worst  drained  locality. 

Population  hale  and  robust  looking,  with  occasional  outbreaks  of  epidemics.  In  Hyderabad 
there  are  all  the  influences  at  work  which  tend  to  cause  and  to  propagate  zymotic  diseases  ; 
the  most  common  of  which  are  cholera,  smallpox,  diarrhoea,  dysentery,  guinea  worm,  rheu- 
matism, fevers,  often  producing  spleen  disease.  Climate  and  diet  not  unwholesome  ;  but 
in  Hyderabad,  and  in  a  very  much  less  degree  in  Secunderabad,  overcrowding,  want  of 
drainage  and  sanitary  measures  generally,  produce  disease  among  the  population. 

At  Vizagapatam,  the  prevailing  diseases  are  cholera,  smallpox,  chicken-pox,  intermittent  and 
remittent  fever,  rheumatism,  beriberi,  lepra,  elephantiasis ;  fevers  appear  to  depend  on  wind 
blowing  from  jungles. 

Generally  healthy.  Cholera  occasionally ;  fever  at  times,  not  malarious,  at  setting  in  of  rains 
and  during  north-east  wind.  Ophthalmia  in  rains.  Healthiness  attributable  to  dry  at- 
mosphere and  no  superabundance  of  vegetation. 
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Stations. 


Replies. 


Vellore. 
Bangalore. 

Cannanore. 

Trichinopoly. 

Kamptee. 

Arcot. 
St.  Thomas'  Mount. 
Wellington 
(Jackatalla). 

Ramandroog. 

PoONAMALLEE. 

Jaulnah. 

Rangoon. 
Tonghoo. 

III.  PREVAILING 
DISEASES  AMONG 
EUROPEAN  TROOPS. 
Fort  St.  George. 


Secunderabad. 


VlZAGAPATAM  AND 

Waltair. 


Bellary. 


Vellore. 
Bangalore. 


Cannanore. 


Trichinopoly. 


Epidemics  occcasionally  ;  none  for  some  years.    Fevers  occur  after  drying  up  of  paddy  fields. 
Intermittent  (quotidian) ;  dysentery;  diarrhoea;  rheumatism;  hepatic  disease;  cholera,  occa- 
sionally.   Population  healthy. 
Town  of  Cannanore  at  certain  periods  very  unhealthy.  Prevailing  diseases,  cholera,  smallpox, 

dysentery,  diarrhoea,  attributable  to  overcrowding,  burying  dead  among  the  houses,  &c. 
Bowel  complaints  and  fevers,  not  to  excess.    Native  population  healthy,  attributable  to 

simple  and  unstimulating  nature  of  mode  of  living.    Itch  and  leprosy  frequent,  caused  by 

bad  sanitary  condition  of  houses  and  want  of  ablution. 
Fever,  smallpox,  cholera,  stomach  and  bowel  complaints ;  irregularity  in  diet  and  indulgence 

in  bang  and  liquor,  chief  causes. 
No  definite  information.    Epidemic  cholera  occasionally  breaks  out. 
Intermittent  fever,  cholera,  smallpox  ;  due  to  crowding,  want  of  ventilation,  and  filth. 
Natives  healthy,  attributable  to  general  abstemiousness.    But  those  who  arrive  from  low 

country  suffer  from  intermittent  and  spleen  disease,  from  sleeping  on  the  ground.  Those 

who  sleep  on  charpoys  not  affected. 
Native  population  said  to  be  healthy.    No  definite  information. 
Smallpox  and  cholera,  attributable  to  overcrowding  and  filth. 

Population  healthy,  attributable  to  salubrity  of  climate.    Prevailing  diseases,  intermittent  and 

remittent  fevers. 
Native  population  said  to  be  "  very  healthy." 

Native  population  liable  to  intermittent  fevers  and  spleen  disease ;  said  to  be  due  to  the 
marshy  and  jungly  nature  of  the  country. 


Continued  fever,  dysentery,  hepatic  disease.  Shelter  from  sun  and  moderation  in  eating  and 
drinking  the  best  preventives  for  hepatic  disease.  Sanitary  improvement  of  town  recom- 
mended. 

About  35  per  cent,  constantly  sick  fro'm  venereal  disease.    Lock  hospitals  recommended. 

In  4  years,  1855  to  1859,  admissions  from  hepatic  disease  were  6-84  per  cent,  of  total  admis- 
sions. In  the  same  period,  among  native  troops,  there  were  0'23  per  cent.  That  is  to  say, 
for  every  native  soldier  affected  with  liver  disease,  30  British  soldiers  were  affected.  Every 
possible  discouragement  should  be  given  to  the  use  of  ardent  spirits.  Unnecessary  exposure 
to  the  sun  and  chills  should  be  avoided. 

During  same  years,  19%  per  cent,  of  admissions  were  from  venereal,  against  4'29  per  cent, 
among  native  troops.  A  lock  hospital  has  been  long  in  existence,  with  these  "  excellent 
results."  (!) 

Dysentery  is  endemic  among  Europeans,  occasionally  attaining  a  fatal  malignancy;  cholera, 
more  or  less ;  also  smallpox  ;  rheumatism  and  fevers  very  prevalent,  latter  rarely  malarious, 
but  obscurely  remittent  and  adynamic,  often  turning  into  typhoid. 

Very  little  hepatic  disease. 

About  6  per  cent,  of  total  sick  are  from  venereal.  At  most  stations,  dispensaries  are  all  that  is 
required  to  diminish  it.  Police  surveillance  of  women  in  India  is  "  most  objectionable  and 
liable  to  the  greatest  abuse"  from  bribery  of  agents.  Nothing  to  be  gained  from  lock 
hospitals. 

Fevers,  chiefly  quotidian,  not  uncommon ;  dysentery  occasionally  fatal ;  no  cholera  for  2i 
years  ;  smallpox  occasionally  in  hot  months  ;  rheumatism  common  during  the  south-west 
monsoon ;  28  per  cent,  of  admissions,  and  29  per  cent,  of  total  deaths  are  due  to  malarial 
disease.    Fevers,  cholera,  smallpox,  most  frequent  diseases. 

Hepatic  disease  amounted  in  5  years  to  3'77  per  cent,  of  admissions.  "  Less  spirits,  or  better 
"  none,  would  be  the  best  prophylactic." 

Venereal  disease  has  formed  40  per  cent,  of  constantly  sick  for  many  years.  Best  remedy, 
marriage,  at  present  cost  but  eventual  saving.  Lock  hospitals  advantageous,  if  efficiently 
worked. 

Most  common  zymotic  diseases  are  intermittents  in  cold  season ;  sometimes  remittents,  not 
severe  ;  ephemeral  in  hot  weather ;  little  dysentery ;  cholera  about  every  3  or  4  years ; 
rheumatism  frequent ;  bowel  complaints  occasion  20^  per  cent,  of  the  mortality ;  24  per 
cent,  of  the  admissions  and  44§  per  cent,  of  the  deaths  arise  from  malarial  disease. 

Ephemeral,  quotidian,  tertian,  and  a  few  cases  of  quartan  fever  prevail.  A  few  cases  of  dysen- 
tery, but  no  cholera  this  year.    [This  refers  to  native  troops.] 

In  1859-60, 4  per  cent,  of  the  strength  admitted  to  hospital  with  hepatic  disease.  Temperance, 
clothing,  and  avoidance  of  exposure,  are  prophylactics. 

Venereal  disease  constitutes  half  the  sickness  in  hospital.  Lock  hospitals  have  been  recently 
established.    Benefit  hoped  from  them,  if  properly  conducted. 

Most  common  malarial  diseases  among  troops  are,  quotidian  and  continued  fever,  acute 
dysentery,  and  rheumatism.  Adjacent  to  the  barracks  is  the  bazaar,  in  which  are  several 
tanneries,  a  slaughter-house,  and  other  nuisances.  Disinfection  of  drains  and  latrines 
recommended  to  diminish  the  frequency  of  malarial  disease. 

About  4  per  cent,  of  cases  under  treatment  are  hepatic  disease,  attributed  to  climate. 

About  33  per  cent,  of  total  sick  are  from  venereal  disease.  Lock  hospitals,  with  stringent 
police  regulation,  suggested. 

Prevailing  epidemic  diseases  are  fevers  of  continued  and  remittent  types,  sometimes  inter- 
mittent, all  asthenic  in  form,  and  acconrpanied  by  other  diseases.  Dysentery  common 
during  south-west  monsoon.    Rheumatism  at  the  same  time ;  generally  very  obstinate. 

Proportion  of  liver  disease  1  to  34  of  other  diseases.  Cause,  often  high  temperature,  but  more 
frequently  spirituous  liquors.  It  arises  from  sun,  drink,  damp,  sudden  changes  of  tempe- 
rature, sometimes  from  dysentery,  also  from  scrofulous  habit.  Men  who  in  England 
would  suffer  from  phthisis,  get  abscess  of  the  fiver  in  India. 

Proportion  of  venereal  one-fourth  or  one-fifth  of  the  total  sick.  In  one  European  corps,  600  to 
700  strong,  half  the  strength  was  in  hospital  during  the  year  from  syphilis.  Men  when  ill 
are  away  20  days  from  duty.  Remedy,  marriage;  lock  hospitals  of  little  use,  "as  they 
"  frequently  become  instruments  of  tyranny  or  revenge."  Disease  communicable  long 
before  the  sufferer  is  aware  of  its  existence.  Lock  hospitals,  with  stringent  police  regu- 
lation, might  be  of  use. 

Troops  suffer  from  fever,  intermittent  most  common,  cholera,  smallpox.  Most  fertile  source 
of  disease  among  soldiers,  bad  spirituous  liquor  not  obtained  in  canteen. 
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Stations. 


Kamptee. 


Arcot. 


St.  Thomas'  Mount. 


Wellington 
(Jackatalla). 


Ramandkoog. 

PoONAMALLEE. 


Jaulnah. 


Rangoon, 


JLONGHOO. 


V.  SANITARY  STATE 
OF  BAZAARS  AND 
NATIVE  TOWNS. 
Madras. 


Secunderabad. 


VlZAGAPATAM  AND 

Waltair. 


Bellary. 


Vellohe. 


Replies. 


In  artillery,  in  September  1859,  3  cases  scorbutus  from  insufficient  vegetables.  Better  descrip- 
tion of  vegetables  much  required.    Has  been  frequently  reported. 

During  the  last  3  years,  one  thirty-sixth  of  whole  admissions  have  been  from  hepatic  disease. 
Causes :  high  temperature,  exposure  to  sun,  improper  food,  abuse  of  spirits,  malaria,  bad 
ventilation  of  barracks. 

One-fifth  of  admissions  in  artillery  from  venereal  disease.    Lock  hospitals  recommended. 

Prevailing  diseases  :  fevers,  of  malarial  origin,  intermittent  and  remittent ;  dysentery,  which 
alone  causes  a  fifth  part  of  the  mortality ;  cholera,  smallpox,  rheumatism. 

About  2-85  per  cent,  of  admissions  from  hepatic  disease.  Usually  a  primary  disease,  and  more 
particularly  in  those  of  intemperate  habits. 

During  the  last  two  years  19  per  cent,  of  constantly  sick  from  venereal  disease.  Lock 
hospitals  and  police  inspection  recommended. 

Prevailing  diseases  are,  fevers,  dysentery,  cholera,  and  rheumatism.  Typhoid  fevers  have 
lately  appeared.  ■  In  1857-8,  50  per  cent,  of  the  deaths  from  dysentery.  In  1858-9,  84  per 
cent,  of  deaths  from  cholera.  In  same  year,  out  of  118  average  strength,  343  admissions  into 
hospital,  and  25  deaths.    Cholera  of  that  year  arose  from  imperfect  drainage  of  barracks. 

Usually  4  or  5  cases  of  hepatic  disease  under  treatment,  caused  by  solar  heat  and  intem- 
perance ;  also  the  result  of  fevers. 

Seven  cases  in  54  due  to  venereal.    Police  regulations  and  lock  hospitals  suggested. 

Fevers  and  bowel  complaints  prevail.  Dysentery  and  fever  most  prevalent  in  monsoon  ;  liver 
disease  in  hot  season.  Personal  causes :  thinking  spirits,  exposure,  eating  unripe  fruit. 
Preventives:  large,  well-ventilated  barracks  and  hospitals,  proper  drainage  and  latrines, 
abundance  of  water,  wholesome  diet,  abstinence  from  spirits. 

A  few  cases  of  scorbutus  among  men  of  broken-down  constitution.  Change  to  a  warmer 
station  was  always  had  recourse  to. 

A  few  fresh  cases  of  hepatic  disease  have  occurred  from  stimulants. 

Fifty-seven  per  cent,  of  total  sick  are  from  venereal.    Lock  hospitals  recommended,  and 

stopping  pay  while  men  are  in  hospital. 
Remittent  fever  very  common,  March  till  June;  not  so  frequent  since  barrack  was  drained. 

Dysentery,  a  few  cases.    No  cholera.    Per-centages  to  total  admissions  and  deaths  as 

follow  : — Admissions :  fevers,  12  per  cent. ;  dysentery,  2£  per  cent. ;  rheumatism,  4§  per 

cent. Deaths  :  fevers,  38  per  cent. 
Hepatic  and  syphilitic  diseases  imported.    Occasional  slight  ephemeral  fever  at  beginning  of 

hot  season.    Other  zymotic  diseases  are  relapses. 
Hepatic  diseases,  1  in  12  of  cases  in  hospital,  attributable  to  climatic  influences,  aggravated  by 

intemperance. 

Very  little  venereal.    Stringent  police  regulations  and  lock  hospitals  desirable. 

Most  prevalent  fevers :  common,  continued,  and  remittent.    Dysentery,  chiefly  relapses,  in 

cases  sent  for  change  of  air.    A  few  cases  of  malignant  cholera  have  occurred  among 

most  drunken  pensioners.   Rheumatism,  chiefly  syphilitic.   These  diseases  yield  20  per  cent. 

of  admissions,  and  33  per  cent,  of  deaths. 
9  to  10  per  cent,  of  admissions  from  liver  disease,  caused  by  intemperance  and  unnecessary 

exposure,    "  Best  precautionary  measure,  stopping  sale  of  intoxicating  liquors." 
Ten  per  cent,  of  cases  are  venereal.  Police  regulation  and  lock  hospitals  recommended. 
Admissions  from  fever,  1  in  4  of  total  admissions ;  deaths,  1  in  15  of  total  deaths.  From 

dysentery,  admissions  from  1  in  2^  to  1  in  A\;  deaths,  1  in  15.    From  cholera,  admissions 

1  in  52  to  1  in  122;  deaths,  1  in  7i-    Smallpox,  admissions,  I  in.  66;  deaths,  1  in  15. 

Rheumatism,  admissions  1  in  1.4.   Most  prevalent  fevers,  remittent  and  intermittent.  Cholera 

sometimes  epidemic.    Zymotic  diseases  most  prevalent  in  hot  and  wet  seasons,  with  a  close 

atmosphere.  Intemperance,  exposure,  eating  unripe  fruit  and  vegetables,  predisposing  causes. 
In  the  Pegu  division,  admissions  from  hepatic  disease  2  per  cent,  of  total  admissions,  and 

deaths  11 -J-  per  cent,  of  total  deaths.    Causes  :  climate,  sun,  ardent  spirits,  chills. 
Fevers,  ephemeral,  intermittent,  remittent,  and  continued,  occasion  16i  per  cent,  of  admissions 

and  9TX¥  per  cent,  of  deaths.    Dysentery  and  diarrhoea  in  rains. 
Mortality  during  last  two  years  about  1  per  cent,  of  strength.    Hepatic  disease  infrequent. 

Venereal  rare.    Cholera  unknown.    Prevailing  diseases  :  fever,  intermittent  and  remittent, 

and  dysentery. 


Most  offensive  effluvia  from  river  Kooum,  which  "  probably  "  predispose  to  disease  among  those 
exposed  te  their  influence.  Air  in  Black  Town  and  Triplecane loaded  with  mephitic  effluvia 
at  night.  Fort  bazaar  small,  clean,  and  well-ventilated.  Bazaars  at  Perambore  and  Vepery 
not  well  cleaned.    Atmosphere  around  "  perfectly  poisoned."    Drainage  very  bad. 

Hyderabad  is  a  "  hot-bed  "  of  cholera.  Sanitary  condition  very  bad.  All  main  streets  of  Secun- 
derabad bazaar  are  drained  ;  many  back  streets  not  so.  External  ventilation,  on  the  whole, 
good.  No  overcrowding.  "  Superintendent  of  police  visits  bazaar  once  a  week;  and  fines 
"  those  in  front  of  whose  houses  any  filth  or  nuisance  is  found."  Natives  ordered  to  resort 
to  privies,  but  "no  doubt  the  order  is  extensively  evaded."  Water  supply  from  wells; 
some  of  them  brackish.    Supply  fails  in  hot  season,  and  great  inconvenience  is  experienced. 

Sanitary  state  of  bazaars  very  bad,  and  although  under  improvement,  never  likely  to  be  good. 
Houses  crowded.  Habits  of  the  people  filthy  and  offensive.  Water  from  wells  not  over- 
abundant; said  to  be  good.  Large  heaps  of  filth  near  the  fishermen's  huts  about  the 
fort.  Dungheaps  and  cesspits  among  native  houses  being  removed.  The  "greatest  possible 
"  nuisance  "  at  times  in  consequence  of  drying  fish  and  from  the  state  of  the  drains.  Troops 
should  be  removed  from  this  nuisance  at  Vizagapatam  to  Waltair.  At  Waltair,  large  foul 
ditch  in  the  bazaar  used  as  a  necessary  by  natives,  500  yards  from  barracks. 

"  Good  "  drainage,  and  ventilation  lately  much  improved.  Water  supply  deficient.  Clean- 
liness attended  to.  Filth  removed  half  a  mile,  and  buried.  Streets  irregularly  built, 
confined,  and  crowded,  preventing  free  circulation  of  air.  Nullahs  run  through  bazaar, 
which  occasionally  overflow  their  banks  and  spread  among  the  houses,  many  of  which  are 
mere  hovels.  In'the  better  class  there  is  generally  a  cesspool,  "which  must  be  injurious  to 
"health."  '  ' 

Well  drained.  No  latrines.  Cleanliness  scarcely  attended  to.  Natives  perfectly  indifferent 
to  condition  of  their  houses.  Few  of  them  without  those  hot-beds  of  disease,  dungheaps  and 
cesspits.    Wind  blowing  over  native  houses  and  drains  causes  nuisance  in  barracks. 


MADRAS  PRESIDENCY. 


417 


Stations. 


Replies. 


Bangalore. 


Cannanore. 


Tbichinopoly. 


Kamptee. 


Arcot. 

St.  Thomas'  Mount. 
Wellington 
(Jackatalla.) 
Ramandroog. 

Poonamallee. 

Jaulnah. 

Rangoon. 

Tonghoo. 

VI.  BARRACK 
CONSTRUCTION. 

Fort  St.  George. 


Cantonment  contains  124,660  natives,  located  chiefly  in  the  general  bazaar,  situated  on  sloping 
ground,  well  adapted  for  drainage.  Open  stone  drains  on  each  side  main  streets ;  smaller 
lanes  undrained.  Houses  crowded  together.  No  public  necessaries.  Natives  resort  to  open 
spaces.  Tanneries  and  slaughter-houses.  Sanitary  state  "very  bad  indeed."  Neither 
sufficient  ventilation  nor  drainage.  Water  supply  not  wholesome,  "  owing  to  the  amount  of 
"  filth  percolating  into  the  wells  from  bad  drainage."  Houses  crowded.  Ventilation  little 
attended  to.  In  the  better  houses,  where  latrines  exist,  they  are  wells  sunk  in  the  ground 
within  the  precincts  of  the  houses,  which  are  closed  up  when  filled,  and  others  opened.  In 
front  of  many  native  huts  there  is  a  dirt-heap  at  almost  every  door.  Bazaars  have  been 
allowed  to  spring  up  too  near  the  barracks,  and  now  nothing  short  of  removal  of  one  or  the 
other  will  remedy  the  evil.  Filth  from  cowhouses  flows  into  open  drains.  No  arrangements 
for  stabling  bazaar  horses,  which,  with  other  domestic  animals,  are  kept  in  the  houses. 

Bazaar  not  overcrowded.  Drainage  good.  Water  abundant.  Cleanliness  observed,  but 
great  want  of  latrines,  leading  to  filth  and  indecency.  Native  houses  have  dungheaps  and 
cesspits  within  the  compounds.  Cannanore  itself  is  in  a  very  bad  sanitary  state.  Dead  are 
buried  within  the  compounds  of  houses. 

Drainage  good.  Water  supply  bad,  scanty,  and  generally  brackish.  Bazaar  usually  clean, 
but  open  cesspits  an  intolerable  nuisance  when  wind  blows  over  them.  Cleansing  done  by 
owners  with  help  of  Government  carts.  Several  parts  of  the  cantonment  might  be  improved 
by  pulling  down  walls,  deserted  huts,  &c,  filling  up  and  leveling.  Native  houses  very 
ruinous,  and  not  ventilated. 

Principal  streets  have  closed  drains.  Ventilation  of  bazaar  imperfect.  Crowding  not  allowed. 
Water  derived  from  220  wells ;  also  from  river.  .34  latrines.  A  sweeper  to  each  street, 
and  scavengers'  carts.  Butchers  and  others  provide  for  removing  of  offal.  "  All  filth  is 
"  thrown  into  pits  in  the  streets  of  the  cantonment."  "  Persons  committing  nuisances  are 
"  closely  watched  and  taken  up  daily."  Poorer  houses  huddled  together  without  order,  on 
ground  intersected  by  nullahs,  making  houses  difficult  of  access.  Cesspits,  "  where 
"  accessible,"  are  cleansed  every  48  hours.  European  bazaar,  with  10,000  natives,  is  500 
yards  from  European  infantry  barrack. 

Drainage  of  bazaar  sufficient.  Ventilation,  cleanliness,  and  crowding  much  the  same  as  in 
others.  Water  supply  "  good."  No  latrines.  Native  houses  good.  "  Dungheaps  are  not 
exposed." 

Sanitary  condition  of  bazaar  bad.    Crowded,  narrow,  badly  ventilated. 

Bazaar  well  situated  and  well  drained.  Water  supply  plentiful.  Cleansing  by  sweepers. 
Healthy. 

No  military  bazaar.  Civil  bazaar  crowded,  and  not  kept  as  clean  as  it  might  be,  nor  the  hill 
generally. 

Native  huts  near  station  dirty  and  unwholesome.    Nuisances  among  them,  which,  when  to 

windward,  are  prejudicial  to  barracks.  There  should  be  a  strict  sanitary  police  over  natives. 
Bazaar  crowded  ;  drained  only  on  surface.   Clean.  Water  from  wells.    Houses  generally  good, 

but  many  most  wretched.    No  dungheaps  nor  cesspits,  "  outside  at  least." 
Bazaar  has  "  good  open  drainage."    ''  Ventilation  good."    "  Water  supply  abundant."  Kept 

very  clean.    No  public  latrines.    Better  arrangements  for  removal  and  deposit  of  night-soil 

required. 

No  cantonment  bazaar.  Houses  of  native  followers  very  bad  and  dangerous.  Commissariat 
bearers  too  poor  to  build  houses  ;  "live  anywhere  and  anyhow,"  "Numbers  always  sick, 
"  and  numbers  die  or  have  to  be  sent  away." 


European  barrack,  contains  2  rooms;  lower,  1,48.3  feet  long,  18  feet  wide,  152  feet  high; 
upper,  is  stated  at  no  less  than  2,124^  feet  long,  20  feet  wide,  M^feet  high,  and  contains 
above  (100  men.  These  two  rooms  accommodate  1,030  men,  at  1,000  cubic  feet,  and  from 
64  to  69  square  feet  per  man. 

Materials,  brick  and  mortar. 

Floors  of  square  brick  and  teak;  those  of  the  lower  story  of  granite,  raised  from  2  to  4  feet. 

No  passage  of  air  beneath. 
Iron  bedsteads. 

Fig.  1  shows  the  ground  plan  of  this  barrack. 


Fig.  1. — Plan  of  the  Barracks,  Fort  St.  George. 


Secunderabad. 


One  hundred  and  eighteen  rooms  for  118  non-commissionea  officers,  and  .30  rooms  for  1,843 
men.  Numbers  of  men  per  room  vary  from  4  to  10,  20,  b'4,  90,  and  in  10  rooms  there  are 
104  men  per  room.    Cubic  feet  per  man  from  1,003  to  1,088  ;  square  feet  from  40  to  60. 

No  windows ;  but  large  double  glass  and  Venetian  doors  on  opposite  sides. 

Double  verandahs ;  inner  one  (at  Trimulgherry)  occupied  by  men. 

Materials,  brick  in  chunam. 

Floors  of  granite.    Height,      to  4  feet  above  the  ground.    No  passage  of  air  beneath. 
Roofs  tiled  or  terraced. 
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Fig.  2  shows  the  Madras  artillery  barracks  at  this  station. 

Fig.  2. — Plan  of  Madras  Artillery  Barracks,  Secunderabad. 


135  3  X  IS. 


VlZAGAPATAM  AND 

Waltair. 


Bellary. 


Section. 


Cots  wooden.  Commander-in-Chief  states  that,  for  upwards  of  4  years,  he  has  attempted 
unsuccessfully  to  obtain  iron  cots. 

At  Vizagapatam,  one  barrack  room  for  /2  men,  at  560  cubic  feet,  and  43  square  feet  per  man. 
Five  temporary  barracks  at  Waltair,  giving  about  800  cubic  feet  and  53  square  feet  per  man. 
At  Waltair.  built  of  wattle  and  daub,  with  verandahs  and  thatched  roof.  At  Vizagapatam, 
of  brick,  stone,  and  mortar.  Those  at  Waltair  liked  by  the  men ;  cool  and  healthy.  Those 
at  Vizagapatam,  hot  and  close,  objectionable  in  every  way,  ought  to  be  rebuilt. 

No  passage  of  air  beneath  floors. 

Bedsteads  of  wood,  infested  with  bugs  to  a  great  extent.    Iron  should  be  issued. 

Nine  barrack  ranges  for  men ;  each  consisting  of  one  centre  room  for  64  men,  and  two  inner 

verandahs  for  18  men  each.    Cubic  feet  per  man,  1,290  to  1,685 ;  square  feet,  64  to  105. 

Materials,  stone.   Floors  of  granite  slabs,  2\  feet  above  ground,  with  no  ventilation  beneath. 

Construction  commenced  in  1843,  completed  in  1858. 
Fig.  3  gives  a  plan  and  section  of  these  barracks. 


Fig.  3. — New  European  Barracks,  Bellary. 


r30   -E3M--  -E3£D 


Section  through  A  B. 


Elevation. 


.  Vellore. 
Bangalore. 


Bugs  abound  in  all  the  barracks.    Iron  cots 


Flooring 


Beds  merely  planks  on  wooden  trestles 

required.  . 
No  information  as  to  accommodation.   Materials,  brick  and  chunam,  with  tiled  root. 

of  tiles  and  cement,  6  inches  above  ground  ;  no  ventilation  beneath. 
Materials,  stone,  brick,  and  mortar. 

Floors  of  flags  or  chunam ;  some  raised  above  ground.    No  passage  of  air  beneath. 

All  have  verandahs  ;  never  used  as  sleeping  places. 

Bedsteads  of  planks  on  wooden  trestles.    Iron  would  be  better. 

Whitewashing  once  a  year  inside,  and  once  every  two  years  outside,  but  oftener,  if  necessary. 

Barracks  at  the  station  for  horse  artillery,  for  foot  artillery,  for  cavalry,  and  for  intantry. 
Horse  artillery  barracks  in  two  ranges,  containing  90  men  each,  at  1,000  cubic  feet  and 
46  square  feet  per  man.  Foot  artillery  barracks  consist  of  two  ranges,  29  men  in  each, 
at  1,000  cubic  feet  and  about  70  square  feet  per  man.  For  cavalry  eight  ranges,  88  men 
each,  at  1,000  cubic  feet  and  46  square  feet  per  man.  Infantry  barracks  are  in  six  ranges, 
containing  52  to  113  men  per  range,  at  about  the  same  cubic  space  and  superficial  area. 
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Cannanore. 


Trichinopoly. 


Kamptee. 


Arcot. 


St.  Thomas'  Mount. 


*  Wellington. 


No  details  of  accommodation. 

Verandahs  :  inner  ones  used  as  sleeping  quarters  for  103  men. 
Bedsteads  of  boards  and  trestles,  infested  with  bugs  ;  iron  ones  required. 

Floors  of  laterite  stone,  raised  4  feet.  No  passage  of  air  beneath.  Walls  of  laterite  plastered. 
Walls  and  ceilings  limewashed  once  a  year. 

Accommodation  for  148  artillery,  and  947  infantry.  Artillery  barracks  consist  of  two  centre 
rooms,  enclosed  verandah  and  hall.  Infantry  barracks  consist  of  one  tiled  room,  no  less 
than  1,011  feet  long,  a  bomb-proof  795  feet  long,  and  five  temporary  barracks.  Cubic  space 
per  man  not  given,  but  appears  to  be,  from  the  dimensions,  530  cubic  feet  per  man  for 
infantry,  and  816  cubic  feet  per  man  for  artillery. 

Materials,  brick  and  chunam.    Walls  and  ceilings  limewashed  once  a  year,  or  oftener. 

Planks  and  trestles  for  beds. 

One  barrack  for  1,056  infantry  in  ten  ranges  ;  one  for  340  artillery  in  three  ranges.  Numbers 
of  men  per  room  not  given;  nor  cubic  space  per  man.  Verandahs,  10  feet  wide.  General 
construction  faulty.  80  to  100  men  massed  under  the  same  roof  for  eating  and  sleeping, 
"  which  is  highly  objectionable,"  "  when  for  many  months  of  the  year,  the  men  are 
"  confined  to  barracks  for  20  out  of  24  hours."    Buildings  too  low. 

Windows  ought  to  be  glazed. 

Materials,  brick  and  lime. 

Flagged  floors  raised  above  ground  ;  but  no  ventilation  below. 
Limewashing,  once  a  year. 
Bedsteads,  wood. 

Eight  ranges,  with  accommodation  for  360  non-commissioned  officers  and  men  at  1,000  cubic 
feet,  and  from  66  to  100  square  feet  per  man.  Serjeants'  rooms  give  969  cubic  feet,  and 
80  square  feet  per  man. 

Materials,  brick  in  chunam  and  clay.    Pantile  roof. 

Floors  of  brick,  granite,  and  chunam  ;  not  raised  above  the  ground. 

Verandahs,  in  which  are  placed  Serjeants'  quarters. 

Wooden  and  iron  cots. 

Cleansing  and  limewashing  whenever  required. 

Constructed  of  bricks.  Floors  of  chunam  or  brick.  Buildings  too  low,  and  unsuited  to  the 
climate;  ought  to  be  raised  on  arches.  Verandahs.  Limewashing  annually.  Iron  and 
wooden  cots.    Dimensions  not  given.    No  cubic  space.    No  superficial  area. 

When  completed,  20  barrack  rooms  (16  at  present),  to  contain  42  men  per  room,  at  967  to 
1,320  cubic  feet,  and  64  to  66  square  feet  per  man.  10  enclosed  verandahs  for  mess  rooms 
for  42  men  each,  at  482  to  557  cubic  feet,  and  37  square  feet  per  man. 

Materials,  brick  and  mortar,  plastered  inside  and  out. 

Flooring  granite,  asphalte,  and  teak,  1  foot  6  inches  above  ground  ;  free  current  of  air  beneath. 
Limewashing  once  a  year. 

Bedsteads,  planks  and  wooden  trestles.    Iron  cots  better. 
Fig.  4  shows  the  ground  plan  of  the  men's  barracks. 

Fig.  4. — Ground  Plan  of  Barracks  at  Wellington. 


.MANDROOG. 


POONAM  ALLEE. 


Jaulnah. 


Rangoon. 


Tonghoo. 


VII.  MARRIED 

QUARTERS. 
Fort  St.  George. 


Built  of  stone.   Stone  floors,  raised,  but  no  passage  of  air  beneath.   Verandahs  often  occupied 
as  sleeping  quarters.    Ten  rooms.    Accommodation  for  4  non-commissioned  officers  and  46 
men,  at  from  1,042  to  1,155  cubic  feet  per  man,  and  from  58  to  65  square  feet  per  man. 
Bedsteads  wood,  very  bad ;  building  swarms  with  bugs  ;  iron  bedsteads  preferable. 
Two  long  rooms,  with  300  men  in  each.    Space  per  man,  if  given  correctly,  is  incredibly  small, 

112  cubic  feet  and  8|  square  feet  per  man. 
Barracks  pucka  built. 

Verandah  on  one  side,  frequently  used  as  sleeping  quarters. 
Floors  of  large  square  bricks,  level  of  ground. 
Buildings  every  way  unsuitable ;  have  been  condemned. 

Materials,  stone,  brick,  chunam.  Floors  raised  3  feet  above  ground,  stone ;  no  air  passage 
beneath.  Glazed  windows.  Verandahs  used  as  sleeping  quarters  in  very  hot  weather.  Men 
take  meals  in  back  enclosed  verandah.  Only  an  artillery  barrack,  2  ranges,  for  115  men,  at 
1,030  cubic  feet  and  60  square  feet  per  man.  Infantry,  312  in  number,  occupy  private 
dwelling  houses. 

European  infantry  barracks,  18  rooms,  each  140  n  45  x  18  feet  high;  50  men  per  room,  at 
2,200  cubic  feet  and  1 20  square  feet  per  man.  Five  European  artillery  barracks,  50  men 
each;  same  dimensions.  No  verandah.  Roof  on  both  sides  carried  10  feet  beyond  outer 
wall. 

Floors  of  plank  and  bamboo ;  raised  from  2  to  8  feet  above  the  ground ;  free  ventilation 

underneath. 
Materials,  wood. 

Twenty  European  infantry  barracks  ;  50  men  in  each,  at  2,302  cubic  feet  and  131  square  feet 
per  man.  Four  artillery  barracks,  40  men  in  each,  at  870  cubic  feet  and  60  square  feet 
per  man.    Open  verandah  12  feet  wide. 

Materials  wood. 

Floors  raised  from  3  to  7  feet  above  ground  ;  free  ventilation  beneath, 
Bedsteads  most  uncomfortable. 

There  are  81  married  quarters  in  the  patchery,  and  10  in  the  barrack  square,  making  91,  instead 
of  150  as  required  for  a  full  regiment.  Recently  a  regiment  had  126  families,  and  the 
number  over  91  had  to  be  accommodated  in  barrack  rooms. 
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Secunderabad. 

VlZAGAPATAM  AND 

Waltair. 
Bellary. 
Vellore. 
Bangalore. 


Cannanore. 

Trichinopoly. 

Kamptee. 
Arcot. 
St.  Thomas'  Mount. 
Wellington. 
Ramandroog. 
Poonamallee. 
Jaulnah. 


Rangoon. 
Tonghoo. 


PRISON  CELLS. 


VIII.  VENTILATION 
OF  BARRACKS. 
Fort  St.  George. 

Secunderabad. 

VlZAGAPATAM  AND 

Waltair. 
Bellary. 


Vellore. 
Bangalore. 

Cannanore. 

Trichinopoly. 

Kamptee. 

Arcot. 

St.  Thomas'  Mount. 

Wellington. 

Ramandroog. 

Poonamallee. 
Jaulnah. 

Rangoon. 

Tonghoo. 

IX.  DRAINAGE. 
Fort  St.  George. 


Secunderabad. 


VlZAGAPATAM  AND 

Waltair. 
Bellary. 


"  Sufficient." 

Separate  houses  in  the  former. 


A  building  divided  in  separate  quarters  at  the  latter  station. 


Ample  accommodation  in  separate  rooms. 
No  information. 

Sufficient  married  quarters,  built  or  sanctioned  for  the  cavalry  and  artillery  barracks.  Insuf- 
ficient and  very  bad  for  the  infantry,  but  the  barrack  is  condemned,  and  to  be  given  up. 
In  this  case,  some  married  people  are  in  barrack  rooms,  but  not  with  single  men. 

Married  people  are  quartered  in  a  Christian  village.  Separate  ranges  for  them  are  very 
desirable. 

No  separate  quarters.  A  portion  of  the  barrack  accommodation  has  been  given  over  for 
married  people. 

Married  quarters  temporary.    Most  objectionable  in  every  respect. 
A  separate  barrack.    Rooms  divided  by  curtains. 
Married  quarters  insufficient;  others  being  erected. 
Married  quarters  "ample." 
Sufficient  for  the  present  number. 

None.    Married  people  occupy  barrack  rooms  with  single  men,  but  separated  by  curtains. 
Not  sufficient  special  quarters.    Those  who  have  none  live  in  the  patchery,  which  is  private 

property,  consisting  of  most  miserable  hovels,  badly  situated,  devoid  of  ventilation,  and  unfit 

for  Europeans. 
No  special  quarters.    Artillery  have  a  patchery. 

None,  except  for  artillery,  which  are  bad  and  not  sufficiently  roomy.    Others  sanctioned. 

The  prison  and  cell  accommodation  appears  to  be  of  an  inferior  character.  At  Secunderabad 
and  Wellington  prisons  are  being  built.  At  nearly  all  the  other  stations  the  cells  are  described 
as  more  or  less  bad  and  unwholesome ;  as  being  too  small,  badly  ventilated,  damp,  or  too 
hot,  or  tainted  by  the  proximity  of  privies.  At  Kamptee  the  cells  are  away  from  the  barracks, 
and  there  is  no  quarter  for  any  one  in  charge.  These  cells  are  otherwise  bad,  and  cannot 
be  used.  The  prison  and  cell  accommodation  will  require  improvement  at  the  same  time 
as  the  stations  generally. 

By  opposite  doors  and  windows.    Venetian  shutters  to  upper  floor.    Earthen  tubes  in  roof.- 

Half  doors  generally  open  night  and  day.    Punkahs  for  cooling.    Huts  not  ventilated. 
Ventilation  by  doors,  windows,  ridge  ventilators,  skylights,  and  upper  wall  ventilators ;  said  to 

be  sufficient  to  keep  the  air  pure  if  the  ventilators  are  kept  open.    Cooling  by  tatties. 
No  means  of  ventilation  at  Vizagapatam,  except  windows  and  doors  ;  insufficient.    At  Waltair, 

ventilation  insured  by  not  carrying  wall  up  to  roof ;  quite  sufficient.    Punkahs  used  for 

cooling  at  Vizagapatam ;  not  required  at  Waltair. 
No  windows.    Doors,  half  Venetian,  half  panel.    Openings  for  ventilation  in  side  walls,  nearly 

at  top.  having  glass  frames  on  pivots.    Moveable  fanlights  above  doors,  sufficient.  Punkahs 

used  for  cooling. 

None,  except  by  doors  and  windows.  •  No  means  of  cooling  the  air. 

All  the  barracks  have  windows  and  doors.    In  new  buildings,  roof  and  floor  ventilation ; 

generally  sufficient,  but  defective  in  some  old  buildings. 
By  doors,  windows,  penthouses  in  roof,  and  ventilators  in  walls  ;  not  sufficient  when  doors  and 

windows  are  shut.    Punkahs  not  required. 
Ventilation  in  bombproofs  by  windows  and  doors ;  in  old  artillery  barrack  by  doors.  Both 

insufficient.    In  other  barracks,  ridge  ventilation,  sufficient.    Punkahs  and  tatties  for 

cooling. 

Windows  on  opposite  sides,  unglazed.    Three  openings  in  roof  of  each  barrack.    "  Ventilation 

"  most  faulty  and  deficient."    Punkahs  and  tatties  for  cooling. 
Windows  on  opposite  sides  with  ventilators  above.    "  Sufficient."    Cooling  by  punkahs  and 

tatties. 

By  an  opening  in  the  roof.  Windows  and  doors  on  both  sides ;  sufficient.  Cooling  by  pun- 
kahs. 

Windows  and  doors  opening  to  verandahs.    Ventilating  windows  with  ventilators  6  inches 

square.    Sufficient.   Warming  by  fire-places. 
Ventilators  near  ceiling.    Windows,  doors,  upper  half  venetianed ;  a  great  disadvantage  in 

wet  and  windy  weather.    Half  glass  doors  required.    Warming  by  fire-places. 
Windows  on  opposite  sides.    Small  openings  in  roof.    By  no  means  sufficient. 
Doors,  windows,  ridge  ventilators,  and  fanlights ;  good,  and  generally  sufficient  in  horse 

artillery  ;  in  native  infantry  and  cavalry  very  deficient.    Punkahs  and  tatties  for  cooling. 
Doors  ;  and  windows  on  opposite  sides.    Also  a  narrow  opening,  4  to  (i  inches  wide,  along  the 

to])  of  side  walls.    Might  be  improved  by  having  ridge  ventilation  all  along. 
Doors  ;  windows  ;  a  space  between  the  roof  and  the  top  of  the  wall,  and  ventilating  boards  at 

the  floor. 

Fifty  thousand  rupees  lately  sanctioned  for  improving  drainage  of  Fort  St.  George.  Old 
privies  "  as  bad  as  they  well  could  be ;"  new  ones  being  constructed.  Arrangements  at 
native  lines,  as  described,  simply  abominable.  Drainage,  in  the  proper  sense,  cannot  be 
said  to  exist ;  such  as  it  is,  it  is  worse  than  useless.  "  No  cesspits  within  the  fort  of  any 
"  consequence."  Main  drain  of  town  80  yards  distant.  Effluvia  from  it  very  offensive, 
with  north-east  wind. 

Undergoing  improvement,  in  old  barracks,  by  built  drains,  4  feet  by  3  feet,  to  an  outlet 
476  yards  distant.  Artillery  barracks  drained  by  surface  drains  to  a  soldiers'  garden 
140  yards  distant.  No  drainage  of  any  kind  at  Trimulgherry.  Fluid  refuse  evaporates,  or 
sinks  into  subsoil.  A  nullah,  which  intersects  the  cantonment,  at  times  very  unpleasant. 
Extent  of  cantonment  said  to  be  so  enormous  as  to  preclude  any  general  surface  draining. 
Parades  and  lines  kept  clean  by  regimental  followers ;  bazaar  by  police. 

At  Vizagapatam,  open  surface  drains  to  sea  and  back-water.  At  Waltair,  drainage  runs  off 
by  surface ;  said  to  be  sufficient.  At  Vizagapatam,  water  lies  on  surface,  unless  cleared 
away.    Chunam  is  spread  over  it  at  intervals.    One  or  two  bad  drains  near  hospital. 

None,  except  the  fall  of  the  ground.  Privies  cleansed  twice  a  day ;  contents  thrown  on  the 
ground  two  miles  away.    Fig.  5  shows  the  structure  of  privies  of  this  class. 
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Stations. 


Replies. 


Vellore. 
Bangalore. 

Cannanore. 
Trichinopoly. 

Kamptee. 

Arcot. 
St.  Thomas'  Mount. 

Wellington. 

Ramandroog. 
Poonamallee. 

Jaulnah. 


Rangoon. 


Tonghoo. 


X.  WATER  SUPPLY. 
Fort  St.  George. 


Secunderabad. 


VlZAGA  PATAM  AND 

Wai.tair. 


Fig.  5. — Plan  of  one  of  the  Privies  attached 
to  the  Barracks,  &c,  Bellary. 


Section. 


Exceedingly  defective.    Attended  to  by  local  prisoners.    Nightsoil  carted  away  to  a  distance. 
All  drainage  by  open  surface  drains  to  the  Ulsoor  tank,  half  a  mile  from  most  remote  barrack. 

Sufficient  for  surface  water.    Ground  favourable  for  drainage.    No  swamps  or  decidedly 

wet  ground.    The  tank  which  receives  the  drainage  is  largely  used  for  drinking  purposes  by 

the  native  population.    All  solid  refuse  carried  away. 
Open  drains,  one  foot  deep,  one  foot  broad;  partially  paved  with  stone.    Privies  sewered  to 

covered  drains.    Outlet  into  the  sea  60  yards  off.    Drainage  not  sufficient.    During  wet 

season,  all  floors  damp.    Drains  badly  constructed. 
An  open  drain  on  all  sides  of  barracks.    Outlet  into  an  open  ditch,  50  yards  from  nearest 

barrack.    Sufficient  for  surface  water.    Artillery  barracks  not  drained.    Refuse  fluid  runs 

down  slope  into  fields.    Old  ditch  of  fort,  2|  miles  distant,  extremely  foul.    Eight  houses 

in  European  lines  are  the  focus  of  fevers  and  cholera.    Two  recent  cases  had  to  be  removed 

from  them  for  treatment. 
No  drainage.    Rain  water  which  does  not  find  its  way  through  the  barrack  wall  is  left  to 

stagnate,  evaporate,  or  sink  into  the  subsoil.    Holes  dug  in  the  ground,  and  consequently  a 

mass  of  mud  and  filth,  receive  the  cook-house  drainage,  and  are  emptied  twice  a  day. 

Privies  not  drained.    Everything  carried  away.    "  With  a  native  population  of  70,000  souls, 

"  there  must  be  an  immense  deal  of  filth ;  but  every  means  are  taken  to  prevent  it." 
No  sewers.    Surface  drains.    Sufficient  for  surface  water,  but  not  for  cook-houses.  Fluid 

refuse  partly  sinks  into  subsoil,  and  is  partly  carried  away.    Cesspits  for  privies,  about 

6  feet  square  ;  cleaned  daily. 
Surface  drains ;  only  flushed  by  water  from  bath  rooms  and  by  rain.    Insufficient,  as  the 

drains  are  frequently  filthy.    Contents  carried  to  a  very  short  distance  from  barracks  and 

hospital,  and  allowed  to  sink  into  the  soil.    A  foul  ditch  close  to  the  outer  wall  of  hospital ; 

being  rectified.    Refuse  from  privies,  &c,  carried  away  daily. 
A  project  of  pipe  drainage  has  been  submitted  to  Government.    Drains  for  surface  water 

being  constructed.    In  the  meantime,  nightsoil  and  refuse  conveyed  in  covered  carts  to 

cesspits  a  mile  distant. 

Natural  drainage  down  the  slope.    Fluid  refuse  taken  down  the  hill.    Privies  and  urinals  built 

on  the  edge  of  the  hill,  which  acts  as  a  natural  drain. 
No  sewerage.    Drainage  insufficient.    East  wing  of  barracks  damp  in  consequence.    All  fluid 

refuse  "  soaks  into  the  subsoil,  where  it  falls."     Foul  ditch  surrounds  the  fort,  which 

encloses  the  hospital ;  has  been  reported  over  and  over  again,  without  result. 
A  masonry  drain  surrounds  barrack,  receiving  smaller  ones  from  lavatories,  baths,  &c.  Outlet 

on  a  piece  of  waste  ground,  150  yards  from  barrack.    Privies  and  urinals  have  cesspools 

fitted  with  tubs  ;  removed  twice  a  day  to  a  distance. 
Fig.  (i  shows  the  arrangement. 


Fig.  6. — Privy,  with  Cesspool,  Jaulnah. 


Section  on  G  II. 


Open  drains  for  surface  water.    Not  sufficient  where  the  ground  is  low,  and  on  which  water 

stands  till  it  evaporates.    Barracks  and  hospitals  damp  in  monsoon.    Contents  of  privies 

removed  to  a  distance  in  boxes  daily. 
Drainage  natural.    "  No  sewage  required."    Drainage  of  bath  houses  requires  improvement. 

Privies  very  bad ;  only  a  cesspit.    No  means  of  cleaning  them.    Charcoal  and  lime  used  for 

purifying  them. 

Water  brought  in  pipes  from  Seven  Wells,  two  miles  distant,  to  covered  cisterns  in  the  fort. 
Native  supply  fromwefls  and  tanks.  Some  of  it  brackish,  especially  in  Black  Town.  Almost 
all  tank  water  has  a  disagreeable  smell.    Quality  said  to  be  "good."    No  chemical  analysis. 

Water  from  numerous  wells  ;  generally  abundant ;  scanty  after  dry  weather ;  in  colour  almost 
clear,  sometimes  slightly  opaque.  Analysis  of  five  wells  and  one  tank  given,  showing  from 
above  10  grains  to  above  119  grains  of  solid  matter  per  gallon,  and  from  above  2i  grains  to 
about  30  grains  of  organic  matter  per  gallon.  Such  water  apparently  not  considered  unhealthy, 
although  the  most  fatal  diseases  at  the  station  are  those,  of  which  bad  water  is  known  to  be 
a  predisposing  cause.  Water  is  raised  for  use  in  a  skin  bag,  by  a  rope  over  a  pulley,  hauled 
up  by  bullocks,  and  discharged  into  a  reservoir,  whence  it  is  conveyed  by  masonry  conduits 
or  skins  (the  usual  way)  to  its  destination. 

From  wells  and  tanks,  former  said  to  be  clear  and  good.  A  tank  near  native  infantry  parade 
ground  "  very  foul  and  bad."  Amount  of  water  very  limited.  Water  raised  from  wells  by 
rope  and  hand.  Supposed  that  an  unlimited  supply  might  be  brought  in  iron  pipes  from  a 
distance  of  five  miles.    No  analysis. 
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Bellary. 


Vellore. 


Bangalore. 


Cannanore. 
Trichinopoly. 

Kamptee. 

Arcot. 

St.  Thomas'  Mount. 

Wellington. 
Ramandroog. 

poonamallee. 
Jaulnah. 

Rangoon. 


Tonghoo. 

XI.  ABLUTION  AND 
BATH  ACCOMMO- 
DATION. 
Fort  St.  George. 


Secunderabad. 


Bellary. 

VlZAGAPATAM  AND  "1 

Waltair.  J 
Vellore. 
Bangalore. 


Principally  from  wells.  Two  tanks ;  one  dry  for  seven  months,  emitting  unpleasant  smells. 
Natives  prohibited  from  bathing  in  one  tank,  but  do  so  nevertheless.  Quantity  not  known. 
Two  wells,  described  as  clear  and  pleasant,  contain  animalcules.  Another  said  to  contain  none, 
contains  a  considerable  quantity  of  vegetable  matter.  No  analysis.  Present  supply 
uncertain ;  sometimes  fails,  as  it  did  last  year.  It  would  be  better  to  bring  water  50  or  60 
miles,  which  can  be  done. 

Colourless  and  inodorous,  but  in  most  of  the  wells  brackish.  The  harder  water  causes  diarrhoea 
among  new  comers.  Plenty  of  water  for  lavatory  purposes.  Water  "too  near  the  surface  to 
"  require  any  mechanical  contrivance  for  raising  it." 

Wells  and  tanks,  but  water  not  stored.  In  monsoon  time,  all  tanks  full ;  become  smaller  in 
dry  weather.  All  used  by  natives  both  for  drinking  and  bathing.  Ulsoor  tank,  used  for 
drinking,  is  the  outlet  for  the  whole  drainage  of  the  most  filthy  bazaar,  of  the  cavalry,  infantry, 
and  horse  artillery  barracks,  and  of  the  greater  proportion  of  station.  A  great  nuisance  in 
dry  season.  Respecting  this  tank,  the  Commander-in-Chief  remarks,  "  The  disgustingly 
"  filthy  nature  of  the  source  from  which  the  water  used  at  Bangalore  is  taken  has  been  brought 
"  to  notice  scores  of  times  by  me  within  the  last  4|  years,  but,  as  usual,  nothing  has  been 
"  done  to  remedy  this  most  crying  evil."  Water  for  Europeans  is  taken  from  wells,  which 
are  open,  and  "  when  they  get  dirty  are  cleaned."  It  is  raised  by  hand  or  bullock  labour, 
and  carried  on  bullocks  and  water  carts.  To  remedy  these  evils,  it  is  proposed  to  bring  a 
water  supply  36  miles.    No  analysis. 

From  wells  ;  generally  free  from  impurities  ;  quantity  ample  near  some  parts  of  the  cantonment ; 
in  some  seasons  little  or  none  near  infantry  lines;  puckallies  and  bullocks  employed  for 
raising  and  distributing  it;  said  to  be  "good;"  no  analysis. 

Chiefly  from  wells,  every  one  of  which  is  more  or  less  impregnated  with  lime.  Water  partly 
stored  in  open  tanks,  in  some  of  which,  used  for  drinking  in  town,  natives  bathe.  Quantity 
abundant  ;  quality,  clear,  but  most  wells  slightly  brackish ;  some  few  sweet.  Tank  water 
neither  clear  nor  good.    Raised  and  distributed  in  the  usual  way.    No  analysis. 

All  from  wells,  of  which  there  are  several  hundred  ;  quality  various ;  mostly  good,  pure,  and 
inodorous.  River  turbid  during  rains,  foul  and  polluted  with  the  refuse  and  filth  of  bazaar 
in  dry  season ;  used  for  cattle  and  for  washing.  No  analysis.  No  better  supply,  except 
by  damming  the  river. 

Water  derived  from  wells ;  tank  not  used  for  drinking ;  "  probably  produces  malaria,  and  is 
"  a  nuisance."  Wells  sufficient  for  present  supply ;  quantity  sometimes  runs  short  in  hot 
season;  quality,  " clear,  wholesome,  and  without  smell,"  but  no  chemical  or  microscopic 
analysis.    Supply  raised  by  leather  buckets  and  distributed  by  water  carriers. 

From  wells,  not  liable  to  pollution;  supply  abundant;  water  in  some  wells  brackish,  excellent 
in  others ;  no  analysis ;  raised  for  use  by  windlass  and  bucket.  Tanks  outside  station,  full 
in  rains,  probably  producing  malaria  in  dry  weather. 

About  9  cubic  feet  a  second,  distributed  by  pipes  from  a  reservoir  with  a  head  of  70  feet ;  no 
analysis ;  soft. 

From  a  large  tank  and  springs  ;  tank  used  for  bathing  and  drinking  ;  it  is  supplied  by  the 
drainage  of  the  adjacent  country,  and  is  a  receptacle  for  everything  the  waters  may  carry 
down.  Amount  and  chemical  composition  unknown;  quality  "excellent;"  distributed  by 
bullocks  with  leather  bags. 

From  wells;  unlimited  in  quantity,  and  "  good  ;"  contains  alkaline  carbonates ;  no  analysis; 
raised  and  distributed  for  use  "  in  country  earthen  pots." 

From  wells,  Seo  nullah  and  Koondulka  river,  and  tank.  River  and  tank  water  "good  and 
"  wholesome ;"  many  wells  brackish  and  saline,  containing  lime  and  nitre  ;  no  analysis  ; 
some  wells  good ;  supply  scarce  in  dry  weather ;  raised  by  manual  labour  and  bullocks. 

Wells  and  tanks.  Never  dry,  and  brim-full  during  rains.  Quantity  ample,  except  in  hot 
months.  Quality  "most  excellent."  When  drawn,  it  is  of  a  whitish  colour,  but  soon 
deposits  sediment  and  becomes  comparatively  clear.    Requires  filtration.    No  analysis. 

From  river  and  wells.  Ample  and  "  very  good,"  but  hard.  Turbid  in  monsoon,  and  requires 
filtration.    No  analysis. 


Excellent  and  abundant  baths  and  wash-houses:"  82  baths  and  two  lavatories  for  men, 
and  19  baths  and  two  lavatories  for  women  and  children.  Water  laid  on.  All  well  drained 
through  latrines  to  sea.    Fig.  7  shows  this  bathing  establishment,  which  is  the  best  in  India. 

Fig.  7. — Baths,  Fort  St.  George.    (See  plan  of  barrack,  Fig.  1.) 


Lavatories  have  tubs,  shelves  for  basins,  and  grated  floors ;  also  plunge  baths.  There  are 
altogether  20  lavatories  and  five  plunge  baths.  Water  raised  by  bullocks  and  puckallies. 
At  two  barracks  water  runs  off  by  drains.  At  Trimulgherry,  with  three  baths  and  10  wash- 
houses,  there  is  no  drainage. 

Nine  lavatories  and  one  large  bath  for  men.  Water  obtained  by  channels  from  a  well ;  the 
lavatories  are  drained  into  cisterns,  whence  the  water  is  removed  by  hand. 

No  information. 

None. 

No  information. 
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Cannanore. 
Trichinopoly. 


Kamptee. 


Arcot. 
St.  Thomas'  Mount. 

Wellington. 


Replies. 


Six  lavatories.    Water  supplied  by  puckallies.    Waste  water  runs  off  into  barrack  drams. 
Four  washing  tubs  a  company  ;  kept  in  verandah  and  filled  by  puckallies.    Two  wash-houses, 

drained  by  an  open  channel.    Artillery  barracks  have  no  lavatory,  but  a  plunge  bath  filled 

from  a  well  and  drained  into  adjoining  paddy  fields. 
Lavatories  supplied  with  water  from  wells  by  carriers.  Baths  will  be  built.  No  proper  drainage 

as  yet ;  refuse  water  conducted  by  channels  to  openings  in  barrack  yard  wall,  and  thence 

flows  away  as  it  best  can. 
No  baths  or  lavatories.    Men  use  tubs  filled  by  water  carriers. 

Each  lavatory  has  a  tub,  filled  with  water  by  a  bheestie,  in  which  men  wash.     Should  be 

abolished,  and  basins  supplied  instead. 
Plunge  bath,  70  feet  by  20  feet  by  6  feet ;  water  flowing  continually  through  it.   No  information 

as  to  ablution  accommodation,  but  the  following  excellent  lavatory  plans  accompany  the 

report.   There  are  fixed  basins,  properly  drained,  with  water  laid  on  ;  the  plans  show  the  kind 

of  arrangement  required  for  all  barracks  and  hospitals. 


Fig.  8. — Plan  and  Section  of  Washing  Rooms  with 
Basins,  Wellington. 


Ramandroog. 
Poonamallee. 
Jaulnah. 


Wash-houses  built  on  the  edge  of  the  hill ;  admit  of  easy  drainage  from  their  position.  Water 
supplied  by  puckallies.    No  bath-house  ;  want  much  felt. 

Two  bath-houses,  one  for  men,  one  for  women ;  also  tubs.  Stone  trough  at  each  corner  of 
barracks  for  washing     Water  supplied  by  puckallies. 

Two  lavatories  to  horse  artillery;  deficient  in  size  and  commodiousness;  supplied  by  puckallies 
with  water.  No  plunge  bath,  only  a  bath  room.  Figs.  9  and  10  show  the  arrangements  for 
cleanliness  at  Jaulnah  and  Palaveram,  and  by  comparing  the  rude  construction  they  present 
with  the  lavatory  and  bath  plans  at  Wellington  and  Fort  St.  George,  the  difference  between 
what  ought  not  and  what  ought  to  be  the  provision  for  cleanliness  in  barracks  will  be  self- 
evident. 


Fig.  9. — Lavatory  and  Bath  Room,  Jaulnah, 


Section  on  L  M. 


Rangoon. 
Tonghoo. 

XII.  DIET  AND 
COOKING. 


"  There  are  lavatories,  but  no  baths." 

Ten  wooden  wash-houses  for  men  (one  per  company). 


Water  supplied  by  bheesties. 


The  ration  in  Madras  Presidency  consists  of  1  lb.  meat,  1  lb.  bread,  1  lb.  vegetables,  4  oz.  rice, 
If  oz.  coffee  or  f  oz.  tea,  2  oz.  sugar,  1  oz.  salt.  The  value  is  3  annas  4  pice.  The  same 
ration  is  issued  at  all  seasons  and  at  all  stations,  irrespective  of  climate.  The  vegetables 
vary  according  to  season.  Potatoes  seem  to  be  most  preferred  by  troops,  but  are  not  always 
to  be  had.    Beef  and  mutton  are  issued  at  different  intervals. 

The  usual  Indian  cooking  apparatus  is  used,  and  the  kitchens  are  often  of  a  very  rude  character. 
Little  complaint  is  made  of  the  cooking,  but  notwithstanding  this,  improved  cooking 
apparatus  has  been  successfully  tried  at  Fort  St.  George.  The  following  Fig.  11  shows  a 
common  arrangement  of  barrack  cook-houses  in  Madras  Presidency. 
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ABSTRACTS  OF  STATIONAL  RETURNS  : 


Stations. 


Replies. 


XIII.  INTEMPER- 
ANCE. 
Fort  St.  George. 


Secunderabad. 


VlZAGAPATAM  AND 

Waltair. 


Bellary. 

Vellore. 
Bangalore. 


Can  nan  ore. 
Triciiinoi'oly. 

Kamptee. 
Arcot. 


Troops  usually  temperate.  Few  confirmed  drunkards.  Spirits  sold  in  canteen,  Each  man 
allowed  two  drams  a  day  without  porter,  or  one  dram  a  day  with  one  quart  porter.  Many 
do  not  drink  spirits ;  some  only  a  portion,  and  only  after  dinner.  Consumption  of  spirits, 
as  a  general  rule,  considered  injurious ;  but  it  would  be  prejudicial  to  prohibit  sale  in 
canteen ;  men  would  get  worse  spirits  elsewhere; 

"  Average  number  of  confirmed  drunkards  varies."  In  one  regiment  7  per  cent.,  in  another 
1  in  30  of  the  force.  Admissions  to  hospital  caused  directly  by  intemperance,  1  in  less 
than  24;  indirectly,  25  out  of  26  (1  in  lyinhr).  Arrack  and  brandy  sold  in  canteens. 
Spirits  certainly  injurious  to  health.  Amount  is  not  so  injurious  as  the  authority  and  sanction 
given  to  spirit  drinking,  and  the  desire  it  creates  for  more.  Present  indiscriminate  issue 
"  most  pernicious."    Sale  should  be  abolished  ;  beer,  tea,  and  coffee  used  instead. 

Temperate,  with  few  exceptions.  Three  confirmed  drunkards  out  of  77  men  in  European  light 
infantry.  In  European  veterans,  10  per  cent.  2H  per  cent,  of  admissions  to  hospital  from 
"  ebrietas  :"  '729  per  cent,  from  delirium  tremens.  Spirits  sold  in  canteen,  and  "a  worse 
"  description  of  liquor  "  sold  to  the  men  within  a  few  yards  of  the  barracks.  One  dram 
arrack,  one  pint  beer,  or  two  drams  arrack,  may  be  purchased  daily  at  canteen.  Spirits  most 
injurious  to  health.  "The  habitual  daily  two  drams  ruin  the  health  and  habits  of  the  soldier, 
"  who  thinks  that,  as  long  as  he  takes  only  what  the  Government  allow  him,  he  cannot  go 
"wrong."  "  The  sale  should  be  altogether  discontinued  by  Government."  "The  habit  of 
"  spirit  drinking,  which  it  establishes,  is  what  should  be  avoided."  Malt  liquor  advantageous. 
"  But  health,  efficiency,  and  discipline  would  be  materially  improved  by  tea  and  coffee  in 
"  preference  to  spirits  and  malt  liquor ;"  "  as  has  been  proved  when  neither  spirits  nor 
"  malt  liquor  could  be  procured."  The  only  objection  against  this  is  that  men,  partial  to 
spirits,  would  obtain  it  elsewhere.  Committee  propose  that  spirits  be  diluted  with  water,  as 
one  step  to  total  abolition  of  spirit  drinking. 
Spirits  sold  in  canteens.  The  less  consumed,  the  better  for  health.  Malt  liquor  or  wine  much 
less  hurtful.  Would  be  highly  advantageous  to  abolish  spirits  in  canteen  and  bazaar, 
restricting  their  use  to  particular  occasions.  "The  habit  for  spirits  is  maintained  by  their 
"  authorized  use." 

Light  wines  and  malt  liquor  at  cheap  rates  "  would  be  an  incalculable  boon  to  the  soldier,  and 
"  a  saving  to  the  state."  The  taste  for  spirits,  "  not  easily  acquired  by  young  soldiers,"  would 
die  away. 

Soldiers  usually  "  temperate ;  "  largest  number  of  confirmed  drunkards  in  artillery,  5  per  cent. 
It  appears  that  of  one-year  soldiers  1  per  cent,  is  a  drunkard  ;  after  two  years  the  proportion 
rises  to  2  per  cent.,  and  increases  with  length  of  residence,  showing  the  evils  of  bad  acquired 
habit.  In  artillery,  12^  per  cent,  of  the  strength  admitted  annually  to  hospital,  directly  or 
indirectly  from  drinking. 

In  India  temperance  is  the  exception  and  intemperance  the  usual  habit  of  European  sol- 
diers, arising  mainly  from  their  idle,  listless,  objectless  lives.  "  But  Government  is  much  to 
"  blame.  It  places  the  poisoned  chalice  to  the  lips,  bids  them  drink  freely,"  and  when  the 
habit  is  confirmed,  "  denounces  them  as  a  disgrace  to  their  country,  their  religion,  and  their 
"  humanity."  "  Drinking  to  excess  of  ardent  spirits  is  directly  or  indirectly  literally  the 
"  root  of  all  evil  in  the  army."  It  causes  nine-tenths  of  the  crime,  and  destroys  health  and 
morals.  "  Unfortunately  spirits  are  sold  in  canteens,"  "  but  any  quantity  can  be  obtained 
"  in  the  bazaar."  "  It  is  the  part  of  a  civilized  Government  to  devise  means  to  check  and 
"  not  to  pamper  this  morbid  appetite."  "  The  fear  of  punishment,  but  no  moral  control, 
"  checks  the  consumption."  Probably  "not  three  men  in  five  go  to  bed  perfectly  sober," 
and  when  pay  is  issued,  not  two  in  five.  The  witnesses,  while  all  admitting  the  greatness 
of  the  evil,  differ  as  to  the  possibility  of  entirely  prohibiting  the  sale.  All  prefer  malt  liquor 
to  spirits,  but  any  suppression  should  include  sale  in  bazaars  as  well  as  in  canteens.  Spirits 
might  be  issued  under  particular  circumstances.  All  agree  as  to  the  necessity  of  providing 
proper  amusements  and  occupations  for  the  men,  to  keep  them  from  drink. 

"  Very  temperate  ;  "  only  four  admissions  from  drink  out  of  1,037.  Arrack  sold  in  canteen, 
but  not  allowed  in  bazaar ;  good  malt  liquor  or  wine  decidedly  preferable,  but  it  would  be 
injurious  to  suppress  spirits,  as  men  would  find  inferior  intoxicating  drink. 

"  Usually  temperate."  In  artillery,  6  to  8  per  cent,  of  the  men  undergo  confinement  during 
the  month  for  drunkenness.  12^  per  cent,  of  admissions  are  directly  or  indirectly  from 
intemperance.  Spirits  injurious  to  health,  efficiency,  and  discipline  ;  sale  should  be  abolished 
in  canteens,  bazaars,  and  within  a  circle  of  10  miles  round  barracks.  Spirits  are  an  irritant 
poison;  should  be  abolished  in  toto ;  wine  and  malt  liquor  are  better,  being  cordials.  Tea 
and  coffee  best  of  all. 

A  considerable  number  of  intemperate  men  in  artillery.  Two  per  cent,  confirmed  drunkards  in 
infantry.  Two  drams  spirits  per  diem  taken  by  five-eighths  of  artillery.  Present  manner  of 
issue  undiluted,  injurious.  Better  to  suppress  sale  of  spirits  in  canteens  and  bazaars,  and 
to  substitute  beer,  tea,  coffee,  &c. 

Soldiers  "  temperate."  In  11  months,  out  of  229  admissions,  2  from  delirium  tremens  and 
2  from  ebrietas.  Each  man  allowed  two  drams  a  day;  injurious;  should  be  abolished 
if  malt  liquor  could  be  supplied. 
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Stations. 


Replies. 


St.  Thomas'  Mount. 


Wellington. 


Ramandroog. 


POONAMALLEE. 


Jaulnah. 


Rangoon. 


TONGIIOO. 

XIV.  INSTRUCTION 
AND  RECREATION. 
Fort  St.  George. 


Secunderabad. 


VlZAGAPATAM  AND 

Waltair. 


Bellary. 


Vellore. 
Bangalore. 


Cannanore. 


TrICIIINOPOLY. 


Kamptee. 


Spirits  not  sold  in  canteen,  but  in  bazaar ;  not  to  Europeans.  Soldiers  draw  two  drams 
arrack  daily  at  station ;  not  hurtful  in  moderation,  but  would  be  better  to  abolish  it  if  malt 
liquor  could  be  issued.  Canteen  funds  are  insufficient  "to  provide  amusements  to  keep  the 
"  men  from  drinking." 

About  14  per  cent,  confirmed  drunkards ;  no  admissions  from  this  cause  during  this  year. 
Distilled  spirits  sold  in  canteen ;  average  consumption  per  man  daily,  dram  spirits, 
and  rather  less  than  one  pint  malt  liquor.  Spirits  decidedly  not  conducive  to  health;  malt 
liquor  preferable  in  every  respect ;  desirable,  if  practicable,  to  prohibit  sale  of  spirits.  At 
this  station,  where  men  are  sent  for  health,  canteen  regulation  is  as  follows  : — Canteen  open 
from  2  to  3  p.m. ;  arrack  one  dram  per  man.  Canteen  open  from  5.30  to  6.30  p.m. ;  porter 
or  beer  one  pint  per  man.  Canteen  0])en  from  6.30  to  7-45  p.m. ;  arrack  one  dram  per  man. 
Soldiers  of  battalion  permitted  one  pint  of  porter  or  beer  per  man  with  dinner. 

No  intemperance  here  as  a  rule.  Arrack  sold  in  canteen.  Three  Serjeants  consume  3f  drams 
a  day  among  them;  30  privates  1^  dram  each  per  day.  Some  men  take  none  ;  others  draw 
2  drams.  Serjeants  "  allowed  as  much  as  they  want."  Never  given  to  convalescents. 
Spirits  in  moderation  not  injurious  to  men  accustomed  to  them  ;  otherwise  injurious  :  malt 
liquor  preferable. 

A  good  deal  of  intemperance ;  sometimes  necessary  to  try  men  for  habitual  drunkenness. 

1  in  51  admissions  caused  directly,  1  in  124  indirectly  by  intemperance.    Each  man  allowed 

2  drams  spirit  at  canteen,  and  can  obtain  more  in  cantonment.  Old  soldiers  all  take  a  dram 
before  breakfast.  Malt  liquor  necessary  to  health ;  spirits  injurious,  "  as  they  are  invariably 
"  abused  by  the  men."    Sale  should  be  altogether  suppressed. 

"  Temperate  "  on  the  whole.  14  confirmed  drunkards  in  Royal  Irish  detachment.  Spirits 
sold  in  canteen  and  bazaar ;  2  drams  a  day  allowed  to  artillery,  1  dram  a  day  to  Royal  Irish. 
From  3  to  6  oz.  of  arrack  given  as  a  ration  to  convalescents.  Use  of  spirits,  as  at  present, 
detrimental;  would  be  decidedly  advantageous  to  suppress  spirits  and  substitute  beer. 

Generally  temperate ;  no  confirmed  drunkards  ;  spirits  sold  in  canteen.  Average  consumption 
per  man  in  Madras  Artillery,  If  drams  per  diem.  In  Her  Majesty's  68th  Light  Infantry 
i  dram.  Considers  moderate  use  not  injurious  ;  immoderate,  injurious  to  health,  efficiency, 
and  discipline.  Malt  liquor  and  wines  much  better.  Objects  to  suppression  of  sale  of  spirits  : 
that  the  soldier  would  obtain  them  elsewhere.  Government  should  afford  every  aid  in 
establishing  good  coffee  rooms,  as  far  as  possible  from  the  canteen.  All  amusements  should 
be  near  them.    Coffee  rooms  to  he  independent  of  canteens. 

"  Sickness,  mortality,  and  crime  occasioned  by  intemperance  "  are  "  so  trifling  "  that  no  statis- 
tical data  can  be  given.  Dady  allowance  per  man,  one  quart  malt  and  one  dram  arrack,  or 
two  drams  arrack.  Quantity  of  spirits  drawn  "conducive  to  health."  Total  abstinence 
"  not  considered  beneficial."    Suppression  of  spirits  "  not  recommended." 

Ball  court ;  skittle  ground. 

Schools,  library,  and  reading  room ;  temperance  room. 
"  No  space  for  soldiers'  gardens." 

No  gymnasium  nor  workshops.    A  theatre  permitted  in  a  barrack  room.    Men  confined  to 

barracks  from  7  a.m.  till  5  p.m..    No  sufficient  shade  for  exercise. 
Ball  courts,  skittle  alleys. 

Schools ;  splendid  library  and  reading  room,  "  at  present  occupied  as  a  barrack."  Another 
library  and  reading  room,  said  to  be  very  insufficient  and  not  well  lighted  at  night. 

Three  regiments  have  gardens.    No  workshops.    There  are  theatres,  and  two  gymnasia. 

Means  not  sufficient  for  occupation ;  for  want  of  it,  men  go  out  during  the  day,  in  search  of 
liquor.  W orkshops  for  trades  much  required,  also  large  recreation  sheds,  for  exercise  and 
games.  Present  shade  not  sufficient.  Men  only  prohibited  leaving  barracks  during  extreme 
heat  of  day. 

No  ball  courts.    At  Waltair,  skittle  ground. 

At  Waltair,  garrison  and  regimental  library,  also  a  school ;  no  day  room. 

No  gardens ;  no  workshops  ;  no  theatre  ;  no  gymnasia.   At  Vizagapatam,  no  place  of  recreation, 

but  canteen ;  no  shade  nor  covered  place  for  exercise  ;  "  a  sad  want." 
Ball  court  under  construction  ;  skittle  ground;  theatre;  no  day  room. 
School,  library,  and  reading  room  will  shortly  be  constructed. 
No  gardens,  no  workshops,  no  gymnasia,  no  covered  place  for  work  or  exercise. 
All  very  desirable. 

No  restriction  on  the  men  exposing  themselves  to  sun  or  rain  when  off  duty.    More  trees 

wanted. 
No  information. 

Ball  courts  and  skittle  sheds  (uncovered  and  useless  for  part  of  the  day) ;  no  gardens ;  no 
workshops ;  no  gymnasia. 

Reading  rooms  and  a  regimental  schoolmaster ;  also  libraries ;  "  day  rooms,  soldiers'  clubs, 
"  workshops,  theatre,  gymnasia,  and  gardens  are  things  unheard  of."  "  Regimental 
"  library  has  no  attractions  for  men  who  read  with  difficulty."  "  Immediately  the  noonday 
"  gun  announces  that  the  canteen  is  open,  a  rush  is  made  for  the  raw  spirit  dram."  "  The 
"  canteen  and  the  cot  divide  the  'hours  unoccupied  by  tWe  daily  routine  of  petty  duties." 
"  Alcohol  and  unrefreshing  day  sleep  contribute  to  engender  disease  and  accelerate  mental 
"  and  physical  decay." 

Men  allowed  to  leave  barracks  during  the  day.  They  do  not  expose  themselves  so  much  as 
formerly,  but  are  not  more  healthy.  They  were  more  hardy  formerly.  The  witnesses  recom- 
mend increased  means  of  exercise  and  occupation. 

One  ball  court ;  one  skittle  ground  ;  a  few  gardens  ;  no  workshops,  no  gymnasium. 

School ;  cantonment  library ;  theatre ;  but  no  reading  room,  day  room,  nor  soldiers'  club. 
Any  extra  expense  incurred  in  increasing  the  means  of  recreation  and  exercise  would  be 
more  than  repaid  by  increase  of  health. 

Men  confined  to  barracks  from  8  a.m.  to  4  p.m.    No  shade  except  verandahs. 

Ball  court  and  skittle  ground ;  soldiers'  garden,  worked  by  the  men.  No  workshops,  except 
an  armourer's  ;  no  theatre,  no  gymnasia. 

School ;  garrison,  and  regimental  library ;  coffee  rooms. 

Trades  should  be  encouraged.    Many  men,  such  as  shoemakers,  tailors,  mechanics,  &c.  would 

go  steadily  to  work,  if  they  had  shops. 
One  ball  court  for  artillery ;   skittle  alleys  ;   gardens.    No  workshops ;  no  theatre  ;  no 

gymnasia ;  but  there  are  theatricals  in  barracks. 
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ABSTRACTS  OF  STATIONAL  RETURNS: 


Stations. 


I 


Arcot. 


St.  Thomas'  Mount. 


Wellington. 


Ramandroog. 


PoONAM  ALLEE. 


Jaulnah. 


Rangoon. 


TONGHOO. 


XV.  DRESS. 


XVI.  DUTIES. 


XVII.  PERIOD  OF 
SERVICE  IN  INDIA. 


XVIII.  HILL 
STATIONS. 
Fort  St.  George. 

Secunderabad. 

Vizagapatam. 

Bella  ry. 
Vellore. 


Bangalore. 


Cannanore. 
Trichinopoly. 


Kamptee. 


Arcot. 


Replies. 


Schools ;  a  good  library,  not  open  at  night ;  day  rooms. 

Means  not  sufficient.    A  large  building  proposed  to  contain  shops ;  coffee  rooms ;  game 

rooms,  and  reading  room. 
No  shade  for  exercise.    Want  of  amusement  makes  restriction  to  barracks  very  wearisome. 
Skittle  ground  ;  no  ball  court ;  no  gardens ;  no  workshops ;  no  theatre ;  no  gymnasia ;  no 

library,  but  "  plenty  of  books,  which  can  be  read  till  8  p.m.  when  all  lights  are  put  out." 
School  and  day  rooms. 

No  sufficient  shade  at  barracks.    "  But  there  is  at  the  infantry  depot  barrack,  which  is  the 

hospital  of  the  European  corps,  when  quartered  at  the  barracks."  J- 
Ball  courts  and  skittle  grounds  ;  but  no  workshops,  theatre,  nor  gymnasia. 
Schools,  library  and  reading  room,  lighted  at  night ;  but  no  day  room  or  club. 
No  sufficient  shade.    No  restriction  on  the  men  exposing  themselves  to  sun  or  rain. 
One  ball  or  raquette  court ;  four  skittle  grounds ;  a  soldiers'  garden. 
No  workshops. 
Theatre  and  gymnasia. 

School,  library,  and  reading  room ;  one  coffee  room. 

Ball  court;  skittle  ground;  soldiers'  garden,  but  no  means  of  keeping  it  up;  no  theatre. 

Workshops  and  gymnasium  very  much  wanted. 
No  library ;  no  reading  or  day  room. 

Church,  a  miserable  thatched  mud  building,  very  damp  in  monsoon,  and  must  be  injurious  to 
health. 

Ball  courts  and  skittle  grounds. 

No  day  room ;  no  soldiers'  gardens ;  no  workshops ;  no  gymnasia.  Occasionally  temporary 
theatre. 

Schools  and  garrison  library  open  twice  a  week. 

Ball  court;  skittle  ground.    No  gardens;  no  workshops;  no  theatre ;  no  gymnasia. 
Libraries.    No  schools;  no  day  rooms.-   Means  of  instruction  and  recreation  altogether 
insufficient. 

No  shade  for  exercise.  Tree  planting  required,  also  a  large  shed  for  exercise ;  and  a  swimming 
bath. 

At  this  station  there  is  a  ball  court ;  skittle  grounds  ;  schools  ;  three  libraries  ;  day  rooms  ; 
soldiers'  gardens ;  and  shops  for  trades  ;  two  theatres  ;  no  gymnasium.  Though  the  means 
are  considerable,  they  are  not  sufficient.    Lofty  open  sheds  for  gymnasia  are  required. 

No  ball  court  or  skittle  ground.    No  soldiers'  clubs.    No  workshops. 

School,  library,  and  reading  room.    Also  a  theatre. 

Men  grow  a  few  vegetables.    No  gymnasium. 

Cricket,  quoits,  boxing  gloves,  rifle  matches  recommended. 

The  evidence  from  all  the  stations,  as  regards  dress,  is  that  the  changes  introduced  have  been 
very  important,  and  that  the  present  dress  is  suitable  as  a  whole.  Several  improvements  in 
detail  are  suggested ;  such  as  improved  helmets,  a  more  uniform  dye  for  the  khakee 
dresses,  the  shades  of  which  are  so  various  that  "  no  two  soldiers  are  alike,"  flannel 
shirts,  &c.  But  there  appears  to  be  little  to  complain  of  as  regards  dress  at  present,  at  least 
as  a  whole. 

The  duties  are  very  much  alike  at  the  stations.  Drills,  parades,  &c.  early  in  the  morning  and  in 
the  evening.  Guards  at  varying  intervals  according  to  the  strength  and  the  number  of  posts. 
Roll  calls  at  various  periods  of  the  day,  and  occasionally  at  night  when  considered  necessary 
for  discipline.  There  is  no  evidence  of  men  suffering  in  health  when  duties  are  properly 
carried  out.  Even  night  guards  are  not  observed  to  injure  health,  provided  the  guard 
rooms  be  not  overcrowded  and  be  sufficiently  ventilated.  All  concur  in  advising  the  thorough 
drilling  of  recruits  at  home,  as  recruit  drilling  in  India  is  almost  uniformly  carried  on  at  the 
cost  of  health,  efficiency,  and  life. 

The  recruiting  age  for  India  should  according  to  the  reporters  lie  between  20  and  25  years. 
One  reporter  advises  3  years'  home  service  before  sending  the  soldier  to  India  at  the  age  of 
25.  There  is  a  difference  of  opinion  as  to  whether  soldiers  should  be  sent  out  direct  to  India, 
or  in  the  first  instance  to  an  intermediate  station.  A  majority  of  the  reporters  advocate  the 
latter  course,  or  sending  recruits  on  landing  to  the  hills.  The  minimum  period  of  service 
in  India  recommended  is  10  years ;  but  the  reporters  generally  recommend  12,  15,  or  even 
20  years'  service.  One  reporter  considers  that  with  improved  conditions  as  to  health,  soldiers 
can  serve  as  long  in  India  as  anywhere  else. 

Unquestionably  approve.  Troops  should  be  located  on  hills,  with  short  periods  of  service  on 
plains. 

Most  highly  approve  of  hill  stations  for  troops,  but  experience  is  still  wanting  as  to  the  best 

manner  of  taking  advantage  of  them. 
Llss  loss  of  life  on  hills  than  plains ;  no  objection  so  far  as  health  is  concerned  to  locating 

troops  on  plains,  with  short  visits  to  the  hills  to  restore  health. 
No  experience  of  hill  stations. 

The  lower  hill  stations  in  Bengal  are  unhealthy  at  some  seasons.  Hill  sanitaria  admirably 
adapted  for  convalescents  and  ill- formed  soldiers;  but  once  acclimatized,  inclines  to  the 
opinion  that  service  on  plains,  under  improved  sanitary  conditions  as  to  stations,  would  be 
better  than  hill  residence. 

Hill  stations,  such  as  the  Neilgherries,  better  adapted  as  a  sanitarium  than  for  troops.  Troops 
on  returning  to  the  plains  are  more  liable  to  liver  disease,  dysentery,  &c.  Men  on  going  to 
the  Neilgherries  and  other  higher  stations,  are  very  apt  to  suffer  from  diarrhoea  and  febrile 
attacks.    Best  altitudes  3,000  to  6,000  feet  above  the  sea. 

No  experience  of  hill  stations. 

Approve ;  but  service  should  be  on  the  plains,  with  short  intervals  spent  on  the  hills ;  6,000  feet 

altitude,  best  adapted  for  this  latitude. 
Advisable  to  locate  troops  on  the  hills,  with  short  period  of  service  on  plains ;  4,000  to  7,000 

feet  the  best  elevations.    Men  on  going  to  hill  stations  are  occasionally  liable  to  febrile 

attacks. 

No  experience,  but  approve  of  hill  stations  for  troops. 
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Stations. 


St.  Thomas'  Mount. 

Wellington. 
Ramandroog. 
poonamallee. 
Jaulnah. 

Rangoon. 

Tonghoo. 
XIX.  HOSPITALS. 
Fort  St.  George. 


Replies. 


Never  in  charge  of  troops  on  hills,  but  is  of  opinion  that  long  hill  residence  predisposes  men  to 

disease  on  the  plains,  and  would  prefer  service  on  the  plains,  with  short  service  on  the  hills 
Strongly  approve.  Troops  should  have  short  periods  of  service  on  the  hills  and  plains  alternately. 
Limited  experience,  but  considers  an  elevation  of  4,000  feet  would  preserve  troops  efficient 
Hill  stations  preferable. 

No  experience,  but  consider  that  troops  might  advantageously  spend  the  hot  season  on  the 

hills.    A  two  years'  residence  on  first  arrival  would  be  good  for  troops. 
Highly  beneficial  for  European  troops.    The  longer  they  are  on  the  hills  the  better. 
No  experience. 


-Half  a  mile  from  fort ;  very  densely  populated  village  on  opposite  side  of  road  •  open 
i.E.  and  well  exposed  to  sea  breeze,  to  which  the  Commander-in-chief  adds—  "if  thr 


Site.- 

to  S.JCi.  ana  wen  exposea  to  sea  Dreeze,  to  which  the  Commander-in-chief  adds —"  if  the 
"  vile  stinking  river  Kooum  were  not  under  the  very  noses  of  the  patients."    River  Kooum 
on  south  and  west  sides,  receives  town  drainage,  and  gives  off  most  unpleasant  odours 
Water  supply.  —Hospital  well  water,  brackish  and  unfit  for  drinking.    Good  water  has  to  be 

brought  in  barrels  from  a  well  two  miles  away. 
Drainage.— -Two  drains,  outlet  in  Kooum  river,  100  yards  from  hospital.    No  provision  for 

carrying  away  roof  water.  No  surface  drainage. 
Construction.-Tw^ve  war ds  containing  16  beds  each  (192),  at  1,397  cubic  feet,  and  101  square 
feet  per  bed.  Wards  double,  and  communicate  by  7  arches  along  the  side.  Materials  brick 
in  chunam.  Floors  raised  one  foot  above  the  ground  ;  they  are  of  brick.  No  ventilation 
beneath.  All  wards  on  ground  floor  Wards  back  to  back  with  four  rows  of  beds  between 
the  opposite  windows.  Verandahs  10  feet  wide. 
I  Fig.  13  shows  the  construction  of  this  defective  building. 

Fig.  13. — Plan  or  the  General  Hospital,  Fort  St.  George, 


A.  


Section  at  A  B. 


Secunderabad. 


Ventilation  by  doors  and  windows.    No  roof  ventilators.    Air  cooled  by  punkahs. 
Cleansing  and  limewashing  twice  a  year,  or  oftener  if  necessary. 

Latrines. — Placed  to  windward  "  unfortunately."  "  Tubs  only  are  used."  No  urinals  or  water- 
closets.  Privy  washed  daily,  and  "  charcoal  burned  in  it ;"  "not  offensive."  An  opinion 
in  regard  to  which  the  Commander-in-chief  says, — "  a  year  ago,  it  was  odiously  offensive." 

Lavatory  and  bath.— Three  rooms  with  brass  basins  and  stands.  Baths  are  large  tubs  for  cold 
and  warm  water.    Shower  bath  and  douche. 

Storage  sufficient;  but  considerable  improvements  might  be  made  with  advantage. 

Bedding. — Wooden  and  iron  cots.    Bedding  of  good  quality. 

Cooking. — Similar  means  to  those  recently  introduced  in  barracks,  promise  to  act  well. 

Attendance. — Hospital  Serjeant,  male  coolies,  orderlies  when  required,  "sufficient." 

Convalescents. — No  wards.  Not  sufficient  exercising  ground.  Men  conveyed  in  doolies  and 
bullock  carts  to  the  sea  beach,  morning  and  evening. 

Female  hospital. — A  detached  ward.  Midwifery  cases  taken  to  lying-in  hospital.  Arrange- 
ments not  satisfactory. 

Sanitary  state  "  good."  Cases  of  cholera  have  appeared,  when  disease  was  in  Madras. 
Ulcers  have  once  in  five  years  shown  tendency  to  gangrene,  when  whitewashing  has  been 
neglected. 

Site. — Three  hospitals  for  Europeans,  five  for  natives  scattered  all  over  cantonment. 
Water  supply. — Abundant  and  wholesome. 

Drainage. — No  drains  or  sewers ;  only  surface  drainage.  Impurities  removed  daily.  Small 
cesspools  at  some  native  hospitals. 

Construction.— Wards  raised  1  foot  to  1  foot  10  inches  above  ground.  No  ventilation  beneath. 
Roof  water  sinks  into  subsoil,  or  runs  away  on  surface.  Trimulgherry  hospital  is  upper 
storied.  Madras  artillery  is  abominable,  and  frightfully  hot.  It  is  condemned.  All  have- 
front  and  rear  verandahs. 

Accommodation  in  European  hospitals,  10  wards,  7/5  beds,  at  from  1,000  to  1,052  cubic  feet, 
and  from  24  to  75  square  feet  per  man.  Two  of  the  new  wards  at  Trimulgherry  hold  each 
228  sick,  apparently  in  six  rows  between  the  windows.  In  this  hospital,  486  sick  have  no  more 
than  24  square  feet  each.  The  wards  are  no  less  than  42  feet  high,  and  out  of  the  whole 
number  of  sick  in  all  the  hospitals,  only  118  have  more  than  46  square  feet. 

A  plan  of  one  of  the  floors  is  given  in  fig.  14,  showing  the  large  wards  completely  enclosed  by 
other  rooms,  cutting  off  the  ventilation. 
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Stations. 


Eeplies. 


VlZAGAI'ATAM  AND 

Waltair. 


Bellaky. 


Ventilation. — All  the  hospitals  are  exposed  to  prevailing  winds.    Ventilation  only  by  doors 

and  windows. 
Cleansing  and  limewashing  whenever  required. 

Latrines  not  drained.  Tubs  with  metal  linings  used;  removed  by  hand.  Three  of  native 
infantry  hospitals  have  cesspools. 

Lavatory  and  bath. — Madras  artillery  hospital  has  a  portion  of  front  verandah  cut  off,  not 
sufficient,  keeps  front  of  hospital  clamp  and  dirty.  Old  barrack  hospital  has  four  bath- 
rooms, each  with  a  ledge  and  gutters  for  holding  basins,  "  sufficient  for  sick."  At  Trimul- 
gherry,  a  bath-room  on  each  floor,  inadequate.  Some  sick  have  to  wash  in  verandahs. 
Baths  consist  of  nothing  but  bathing  tubs,  "  amply  sufficient  and  convenient." 

Hospital  washing  by  dhobies. 

Storage  sufficient. 

Bedding.- — Cots,  iron  and  wooden. 

Cooking. — Copper  tin  vessels,  frying  pans,  earthen  pots,  &c,  sufficient  and  satisfactory. 
Attendance. — Hospital  Serjeant  for  each  regiment.    Nurse  for  female  wards.  Comrade  allowed 

for  "  very  sick  men."    Native  females  for  women's  wards.    Native  males  for  men  in  ample 

numbers. 

Sanitary  state  generally  good,  with  one  exception.  The  old  artillery  hospital  small,  ill-venti- 
lated, badly  planned.  Old  infantry  partakes  of  objectionable  site  of  barracks.  In  one 
native  infantry  hospital,  hospital  gangrene  frequently  occurs  from  overcrowding,  from  the 
cachectic  state  of  the  patients,  owing  to  the  unhealthy  character  of  their  lines,  and  a  cess- 
pool in  the  hospital  enclosure.    The  latter  being  remedied. 

Convalescents. — No  wards;  very  much  needed  at  this  station,  especially  when  dysentery  and 
hepatitis  prevail,  and  when  diet  and  regimen  require  care.  Exercise  taken  in  sick  carts  and 
doolies.    Fenced  ground  with  shaded  walks  and  seats  much  needed. 

Female  hospital. — One  attached  to  every  European  hospital.  Satisfactory;  but  one  of  them 
requires  out-offices. 

Vizagapatam,. — Site. — 400  yards  from  barracks ;  houses  on  three  sides ;  a  marsh  on  fourth 
side,  from  which  unpleasant  effluvium  arises.  Upper  wards  used  for  men,  lower  wards 
for  women  and  children  ;  shut  in  and  in  every  way  objectionable.  Native  infantry  hospital 
in  a  low  spot,  nearly  on  a  level  with  the  swamp,  badly  placed ;  air  shut  out  by  hedges  and 
gardens. 

Waltair. — Site  admirable ;  perfectly  open  to  sea-breeze. 

Vizagapatam. —  Water  supply  abundant  for  bathing,  but  for  all  other  purposes  water  is  brought 

from  a  distance. 
Waltair  has  excellent  water  from  well  in  hospital  compound. 

Vizagapatam. — Drainage  by  open  drains  into  a  marsh.  At  native  infantry  hospital  and  at 
Waltair,  no  drainage, 

Vizagapatam  and  Waltair. — Construction. — Brick  and  mud,  tiled  roofs,  and  verandahs.  Floors 

raised  above  the  ground.    No  ventilation  beneath. 
Vizagapatam. — Accommodation.— -Ten  wards  for  Europeans  ;  54  beds,  at  from  660  to  962  cubic 

feet,  and  from  58  to  74  square  feet  per  bed. 
Waltair. — Accommodation. — Four  men's  wards ;  29  beds,  at  about  900  cubic  feet  and  64  square 

feet  per  bed. 

Ventilation  by  doors  and  windows  only.    No  means  of  cooling. 
Cleansing. — Limewashing  on  requisition. 
Latrines. — Tubs  removed  twice  a  day. 

Ablution  and  bath  room. — Baths,  tubs,  and  towels  in  a  separate  room ;  quite  sufficient. 
Bedding. — Wooden  bedsteads,  sadly  infested  with  bugs.    Iron  required. 

Cooking  generally  good.    Commissariat  responsible  for  this.    In  native  hospitals  men  cook 

their  own  diets.    When  too  ill  to  do  so,  an  orderly  friend  is  detailed  for  the  purpose. 
Attendance  sufficient. 

Sanitary  state  bad,  both  of  garrison  and  native  infantry  hospitals.    But  there  has  been  no 

hospital  disease  in  them. 
Convalescents. — No  wards.    Take  exercise  on  sea  beach. 

Female  hospital. — Wards  are  set  apart  and  attended  by  a  nurse.  Confinements  are  attended  in 
hospital.  Satisfactory. 

Site. — A  new  hospital  under  construction.  Healthy  as  regards  elevation,  natural  drainage, 
absence  of  malaria,  &c. 
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Stations. 


Replies. 


Vellore. 


Bangalore. 


Water  supply. — Wholesome,  but  not  very  abundant. 
Drainage. — None  :  yet  under  consideration. 

Construction. — Lowest  wards  3  feet  above  ground.    No  ventilation  beneath.    Materials,  granite 

and  chunam.    Double  verandahs.    Building  two  stories  high. 
Accommodation. — Seven  wards  for  men,  two  for  women.    Total  beds,  174;  1,440  to  1,714 


Punkahs  used  for  cooling. 

Every- 


cubic  feet ;  12  to  86  square  feet  per  bed. 

Ventilation  by  doors  and  windows  only,  said  to  be  "  sufficient.' 
Two  fireplaces  for  warming. 

Privies  45  feet  from  hospital.    Communication  by  ventilated  corridors.    No  drainage, 
thing  carried  away.    "  If  properly  attended  to,  ought  not  to  be  offensive." 

Lavatory  under  consideration.    Bath  room  with  necessary  apparatus. 

Convalescents. — No  wards.    A  separate  ward  and  separate  messing  very  desirable. 

Information  very  defective.  Hospital  surrounded  by  other  buildings.  Ventilation  very  im- 
perfect. Floor  raised  18  inches,  but  without  air  beneath.  Radiation  of  heat  from  arsenal 
walls  very  great.  Windows  only  3  feet  by  2  feet ;  too  small  for  any  fresh  air  or  coolness, 
for  which  there  is  no  other  provision.  Materials,  brick  and  chunam.  Narrow  verandah. 
No  winds,  save  eddying  currents,  can  touch  the  building. 

Four  hospitals,  one  for  each  corps. 

Sites  of  artillery  hospitals  good,  open,  and  healthy ;  of  cavalry  hospital  too  close  to  latrines, 
sick  horse  lines,  and  tank;  also  partly  enclosed  by  buildings.  The  infantry  hospital  is  sur- 
rounded by  high  walls  and  the  barrack,  interfering  with  ventilation. 

Water  supply. — Water  for  horse  artillery  hospital  obtained  from  Ulsoor  tank,  which  receives 
sewage  of  cantonment.  "  Tank  just  now  not  very  clean."  Water  for  cavalry  hospital 
brought  in  puckallies  from  wells  into  which  Ulsoor  tank  drains.  "  Water  cannot  be  the 
"  purest."  '•'  Hundreds  of  bullock  loads  of  impure  matter  deposited  in  this  tank  are  re- 
"  moved  year  after  year,  when  the  tank  is  low,  and  the  smell  from  it  is  most  offensive.' 
Infantry  hospital  supplied  from  same  source. 

Drainage. — Horse  artillery  hospital  drained  by  an  open  ditch  into  Ulsoor  tank,  whence  it 
derives  its  water.  Foot  artillery  hospital  open-drained  to  some  low  ground  340  feet 
distant.    Cavalry  and  infantry  hospitals  have  no  drainage,  except  the  cook-room  of  the  latter. 

Construction. — Horse  artillery  hospital  of  brick  and  chunam.  Walls  much  too  low ;  insufficient 
for  sick;  "has  been  over  and  over  again  condemned."  Foot  artillery  hospital  of  brick  and 
chunam.  Cavalry,  brick  and  mud.  Verandahs  :  those  of  cavalry  occasionally  used  for  sick. 
All  one  floor.  Floors  solid,  more  or  less  raised  above  the  ground.  No  passage  of  air  beneath. 
Of  cavalry  hospital  it  is  said,  "  one  of  the  flags  in  one  of  the  wards  having  sunk,  and  the 
"  wards  smelling  disagreeably,  I  had  it  removed  to  ascertain  the  cause,  and  the  smell  from 
"  the  opening  was  so  offensive  that  the  apothecary  and  myself  were  obliged  to  run  away 
"  from  it  quickly."    Roof  water  mostly  sinks  into  subsoil. 

Fig.  15  is  a  plan  of  the  infantry  hospital,  showing  its  construction  and  arrangement,  the 
position  of  administrative  offices,  privies,  baths,  &c. 

Fig.  15. — Plan  anp  Section  of  the  European  Infantry  Hospital,  Bangalore. 


±SFJ 


Section  through  A  B. 
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Accommodation. — Horse  and  foot  artillery,  3  wards  ;  cavalry,  5  wards,  77  beds,  at  1,001 
to  1,395  cubic  feet,  and  62  to  91  square  feet  per  bed;  infantry,  6  wards,  86  beds,  at  1,000 
cubic  feet  per  bed. 

Ventilation. — Artillery  hospitals  receive  benefit  of  prevailing  winds  ;  others  do  not.  Ventilation 
by  doors  and  windows  ;  very  imperfect,  subjecting  wards  to  disagreeable  draughts  and 
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requiring  doors  and  windows  to  be  closed  in  rain.    In  artillery  hospital,  openings  in  roof. 
No  means  of  either  cooling  or  warming. 
Cleansing. — Limewashing  once  a  year,  or  oftener.    Ceilings  of  cavalry  hospital  "  seldom  or 
"  never  whitewashed." 

Privies. — No  drainage.    Only  tubs  are  used.    Rather  offensive.    A  cesspool  attached  to  foot 

artillery  hospital.    "Are  not  more  offensive  than  is  unavoidable." 
Lavatory  and  bath. — The  artillery  hospitals  use  part  of  verandah  for  lavatories.    The  others 

have  separate  bath  rooms.    The  cavalry  ones  small  and  badly  ventilated.    Tubs  are  used 

for  bathing.    All  water  has  to  be  carried. 
Hospital  linen  washed  by  dhobies ;  "  badly  done  and  injured  by  the  men  employed."  At 

cavalry  hospital  two  tailors  constantly  employed  mending  the  linen  "  from  this  cause." 
Storage  at  all  hospitals  insufficient. 

Bedding. — Wooden  bedsteads,  with  difficulty  kept  free  from  vermin. 

Cooking. — Royal  artillery  cook-house  too  small,  too  close  to  wards.  Cooking  sufficient. 
Cavalry  hospital  diets  cannot  be  sufficiently  varied  for  want  of  proper  cooking  ranges. 
Infantry  good  and  sufficient. 

Attendance. — -The  usual  number  of  attendants.  Of  cavalry  hospital  it  is  said  that  the  assistant 
apothecary  has  been  changed  5  times  in  2  years,  the  second  dresser  8  times,  the  senior 
apothecary  has  just  been  taken  away  at  a  day's  notice.  System  does  not  work  well.  Per- 
manent subordinates  much  required. 

Sanitary  state. — Horse  artillery  good,  but  site  too  low,  and  accommodation  insufficient.  Foot 
artillery  hospital  has  been  abandoned.  Cavak-y  hospital  has  been  recently  altered  to 
improve  it;  "  of  very  little  use."  A  number  of  men  were  attacked  in  it  with  acute  rheu- 
matism, and  9  were  invalided.  Much  worse  for  this,  and  for  dysentery,  since  the  alterations. 
Infantry  :  no  epidemic  disease,  but  hospital  too  small,  and  such  disease  may  be  expected  on 
increase  of  sick.  Artillery  hospital  has  wards  too  narrow  to  hold  dining  tables.  No  wards 
for  serious  cases.  No  covered  places  for  exercise,  "  except  the  covered  way  to  the  latrines." 
No  nurses'  or  apothecary's  quarters,  some  of  whom  live  a  mile  from  the  hospital,  and  "  have 
"  to  go  backwards  and  forwards  all  the  day  long."  No  way  of  regulating  the  temperature. 
Sick  have  to  go  down  two  steps  to  the  close  stools  in  the  closed  verandah.  Hospital  over- 
crowded. Scarcely  raised  above  ground.  Always  damp  in  wet  weather.  It  is  so  inferior 
that  sick  men  are  reluctant  to  come  into  it  from  barracks.  "  I  have  found  that  convalescents 
"  come  round  mora  quickly  in  the  barrack  room  than  in  this  bad  hospital."  Infantry 
hospital,  2  wards,  used  as  nurse's  quarters  and  female  ward ;  exposed  to  men,  and  leading 
to  indecency. 

Convalescents. — No  wards.  No  suitable  grounds  for  exercise.  Bullock  convalescent  carts 
allowed  for  artillery  and  cavalry  hospitals. 

Female  hospitals. — A  ward  in  artillery  hospital.  A  female  hospital  building  for  cavalry,  of  one 
ward,  enclosed  by  verandah  all  round ;  partitioned  off  into  four  small  rooms  for  lying-in 
patient  and  female  nurse.  Too  small  and  badly  planned.  In  infantry  hospital  two  men's 
wards  occupied.  Objectionable  in  every  way.  Fig.  16  shows  the  female  hospital,  with  the 
ward  enclosed  by  other  rooms. 


Fig.  16. — Female  Ward,  Bangalore. 


Section  through  A  B. 


Front  Elevation. 


Cannanore. 


With  regard  to  the  cavalry  hospital,  the  Commander-in-Chief  remarks  that,  though  not 
a  first-class  building,  it  is  not  altogether  so  objectionable  as  represented,  and  that  a  new  one 
cannot  be  built  in  the  present  state  of  Indian  finance. 

Site.— On  a  cliff ;  open  to  sea;  healthy. 

Water  supply. — Abundant  and  wholesome. 

Drainage. — By  surface  only.    Over  the  cliff,  about  110  yards  from  hospital. 

Construction. — Wards  raised  H  to  4  feet  above  ground.    No  passage  of  air  beneath.    Walls  of 

laterite  stone.    Verandahs  on  all  sides.    One  of  them  used  for  sick. 
Accommodation. — 14  wards,  104  beds,  at  988  to  1,359  cubic  feet,  and  62  to  97  square  feet  per  bed. 
Ventilation. — Hospital  receives  full  benefit  of  prevailing  winds.    Doors,  windows,  and  openings 

in  the  walls.    Always  sufficient,  except  sometimes  at  night.    Punkahs  used;  not  liked  by 

men.    No  means  of  warming  required. 
Cleansing  and  limewashing  once  a  year. 

Primes. — At  a  distance  from  wards.  No  drainage.  Tubs  used.  Deodorized  with  charcoal, 
and  removed  at  night. 

Lavatory  and  bath. — One  for  each  ward.  Tubs  for  lavatory.   No  means  of  bathing,  except  tubs. 
Storage, — Sufficient,  but  damp  in  wet  season. 
Bedding. — Bedsteads  of  wood.    Iron  ones  preferable. 
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Trichinopoly. 


Kamptee. 


Arcot. 


St.  Thomas'  Mount. 


Replies. 


Cooking. — Ample  and  sufficient. 

Attendance. — Hospital  Serjeant,  coolies,  native  servants,  a  nurse  for  sick  women.  Comrades 

allowed  when  necessary. 
Sanitary  state. — "  In  every  respect  satisfactory." 

Convalescents. — One  ward.  A  compound  for  exercise,  but  no  trees  or  sliaded  walKS.  A  hos- 
pital cart  and  dooly  allowed. 

Female  hospital.-— One  ward  in  hospital.  Stoppage  for  women,  \\d.  a  day.  None  for  children. 
Satisfactory. 

Sites. — Garrison  hospital  a  private  house.  European  regimental  hospital,  314  yards  from 
barracks.  Cavalry  hospital,  66'  yards  from  horse  lines.  Shengcolum  hospital  on  open 
ground.    Pootoor  hospital  close  to  the  bazaar.    All  on  tolerably  open  positions. 

Water  supply. — Just  sufficient,  and  for  the  hospital  "  good," 

Drainage. — "  The  sewage  is  removed  in  casks  by  scavengers  to  a  distance." 

Construction. — Floors  raised  from  6  inches  to  3  feet  8  inches ;  paved  with  granite.  Materials 
brick  in  mud  or  in  chunam.  Verandahs.  No  roof  gutters.  Rain  water  sinks  into  the  soil, 
or  is  conveyed  by  a  trench  to  the  nearest  road  trench. 

Accommodation. — There  appear  to  be  16  wards.  Number  of  beds  per  ward  not  given,  con- 
sequently not  cubic  space. 

Ventilation.— No  ventilators  ;  only  doors,  windows,  and  upper  fanlights.  Cooling  by  kuskus 
tatties. 

Cleansing  and  limewashing  about  once  a  year.  '  . 

Privies. — Garrison  hospital  has  none.  Other  three  hospitals  have  privies  without  seats.  All 
are  cleansed  by  scavengers,  and  kept  pure  by  burning  salt  in  them.  "  Arrangements  admit 
"  of  improvement." 

Ablution  and  bath  room  attached  to  end  wards ;  "  sufficient."    Portable  baths  used  when 

necessary. 
Storage  sufficient. 

Bedding.— Bedsteads,  wooden  frames  with  tape  webbing. 
Cooking. — "  Complete  and  sufficient." 
Attendance. — "  Sufficient." 

Sanitary  state. — "  Very  healthy."    No  epidemic  or  hospital  disease. 

Convalescents. — Part  of  a  ward  used.    Exercise  taken  in  doolies  and  sick  carts.    No  exercising 

ground,  except  regimental  parade. 
Female  hospital. — An  old  ward  fitted  up.    "  Better  arrangements  are  in  progress." 
Sites. — Not  very  good.    Not  free  of  malaria.    Many  small  nullahs  near. 
Water  supply. — Abundant  and  good. 

Drainage. — None.  Only  surface  gutters,  which  convey  the  water  only  outside  the  enclosures. 
Construction. — Walls  brick,  tiled  roofs,  verandahs.    Floors  raised  3  or  4  feet,  but  no  ventilation 

below.    Roof  water  collected  by  guttering,  and  allowed  to  run  into  hospital  enclosure. 
Accommodation  of  artillery  hospital  only  given.    1  large  and  1  small  ward.    26  beds  at  1,505 

cubic  feet  and  108  square  feet  per  bed. 
Ventilation. — Doors,  windows,  and  ventilators  in  ridge ;  insufficient.  Thermantidote  for  cooling. 
Cleansing  and  limewashing  every  week. 

Latrines. — 24  yards  from  hospital.  Not  drained.  No  water  supply ;  merely  swept  and 
cleansed  by  sweepers  morning  and  evening.  Contents  deposited  in  pits,  three-quarters  of  a 
mile  distant.    Arrangements  offensive. 

Lavatory  and  bath. — Under  construction.    None  hitherto. 

Storage. — None.    Hospital  stores  kept  at  a  distance. 

Bedding. — Bedsteads  of  wood ;  tape  bottoms,  18  inches  from  the  ground,  much  too  low. 

Bedding  consists  of  quilts,  blanket,  pillows.    "  Sheets  not  allowed  by  regulation,  except  in 

dysenteric  "  and  fever  cases." 
Cooking. — Cookhouse  opposite  privy ;  of  rudest  construction.   No  means  of  roasting.  Cooking 

well  done,  so  far  as  means  admit. 
Attendance. — As  usual. 

Sanitary  state. — Not  good.    Subject  to  malaria.    Too  low.    Too  far  from  barracks.  Badly 

ventilated.    Ill  constructed.    No  surgery  or  reception  room,  except  verandah.    No  lunatic 
.  ward.    "  Privy  a  disgrace  to  the  19th  century."    Kitchen  requires  re-construction.  No 

quarter  for  medical  attendant  nearer  than  three-quarters  of  a  mile. 
Convalescents. — No  wards.    Would  be  a  great  advantage.    No  provision  for  exercise,  except  a 

rough  vehicle,  ill  calculated  for  convalescents.    No  shaded  walks  or  seats. 
Female  hospital. — None  for  infantry.    A  sick  ward  in  male  hospital  used ;  objectionable. 

Artillery  have  a  separate  hospital ;  sufficient. 
Site  open,  freely  ventilated,  and  healthy. 
Water  supply  "abundant  and  wholesome." 

Drainage. — Refuse  water  and  impurities  "  removed  by  hand-carriage  to  a  distance  of  30  yards 
"  from  the  hospital." 

Construction. — Materials,  brick  and  chunam;  tiled  roof;  verandahs.  No  passage  for  air 
beneath  floor. 

Accommodation.— Two  European  wards,  34  beds  each,  at  1,000  cubic  feet  and  35  square  feet  per 
bed.    Four  infantry  depot  wards,  5  beds  each,  at  1,000  cubic  feet  and  105  square  feet  per  bed. 

Ventilation  by  windows  and  ventilators  in  upper  part  of  wall.  Cooling  by  punkahs  and 
kuskus  tatties. 

Cleansing  and  limewashing  when  considered  necessary. 

Privies  30  yards  from  hospital.    No  drainage.    Cleansed  by  hand. 

Lavatory  and  bath. — Sick  wash  in  earthen  bowls,    No  means  of  bathing. 

Storage  sufficient. 

Bedding.- — Painted  iron  or  wooden  cots,  with  tape  bottoms;    Usual  bedding. 
Cooking  sufficient. 

Attendance.- — "  Any  patient  can  have  a  separate  orderly  on  requisition  of  the  surgeon." 
Sanitary  state  "  good." 

Convalescents. — No  ward.    Sick  carts  the  only  provision  for  exercise. 

Female  hospital. — None.  Sick  treated  in  quarters.  "  Satisfactory,  as  families  are  so  limited 
in  "number." 

Site  open  but  imperfectly  ventilated,  owing  to  surrounding  walls  and  outhouses.    Also  too 

close  to  Mount. 
Water  supply  abundant  and  wholesome. 

Drainage. — No  sewers ;  only  surface  drains  to  another  drain  outside  precincts. 
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Wellington. 


Ramandroog. 


POON  AMALLEE. 


Replies. 


Construction. — Lowest  wards  raised  5  feet  above  ground.  No  passage  for  air  beneath.  Mate- 
rials, brick  and  ehunam.  Jalousied  verandah  10  feet  wide;  sometimes  used  for  sick.  A 
surface  chunam  drain  for  carrying  away  roof  water. 

Accommodation.— Four  wards  of  18  beds  each,  2  wards  of  4  beds  each,  995  to  1,178  cubic  feet 
per  bed ;  superficial  area  about  50  square  feet  per  bed. 

Ventilation. — Windows  and  ventilators  in  wall ;  sufficient.    Cooling  by  punkahs  and  tatties. 

Cleansing  and  limewashing  once  a  year. 

Privies  in  small  out-houses,  over  cesspits.    Bed  stools  for  bad  cases. 

Lavatory  and  bath. — Out-house  containing  a  bath;  "  quite  sufficient." 

Storage  sufficient. 

Bedsteads. — Wood  and  iron. 

Cooking  by  pots  and  pans.    No  apparatus. 

Attendance. — "  Sufficient." 

Sanitary  state  "  good."    No  epidemic  disease. 

Convalescents.— No  wards.  Exercise  in  sick  carts  and  doolies.  Seats  in  verandahs,  and  on 
top  of  hospital. 

Female  hospital. — Sick  treated  in  military  hospital ;  "  satisfactory." 

Site  open  and  healthy. 

Water  supply  by  pipes  ;  plentiful  and  good. 

Drainage. — Sewage  emptied  into  Wellington  stream,  600  yards  from  privies.  Sewers  flushed 
several  times  daily. 

Construction. — Built  of  brick  and  mortar.  Closed  and  open  verandahs  ;  former  occasionally 
used  for  sick ;  roof  water  carried  away  in  drains  ;  floors  raised,  with  free  ventilation  below. 

Accommodation. — When  completed,  10  large  wards,  at  22  beds  per  ward,  1,145  to  1,513  cubic 
feet  and  57  to  75  square  feet  per  bed. 

Ventilation  by  windows,  ventilating  windows  and  openings  ;  sufficient;  wards  warmed  by  fire- 
places. 

Cleansing  and  limewashing  once  in  six  months,  or  oftener. 
Privies  properly  drained. 

Lavatory  "  good  and  sufficient."  A  bath-room  attached  to  each  ward.  A  good  sized  wash- 
house  for  the  sick  who  can  walk  about,  supplied  with  water  troughs,  chatties,  bathing  tubs. 

Storage  not  sufficient.    Purveyor's  store  used  for  com'alescent  depot  patients. 

Bedsteads, — Wood,  with  tape  bottoms ;  straw  palliasse,  sheets,  blankets,  pillow  cases,  quilted 
covers.    Coir  mattresses  recommended. 

Cooking. — Two  kitchens  ;  means  sufficient,  but  iron  ranges  desirable. 

Attendance. — As  usual;  but  five  European  orderlies  have  been  employed,  which  has  "answered 
"  admirably." 

Sanitary  state. — "  Perfect,"  but  accommodation  should  be  increased.  At  present  only  84  beds 
for  1,200  men,  and  no  special  wards. 

Convalescents. — No  wards ;  desirable  but  not  necessary ;  plenty  of  ground  about  the  hospital 
for  exercise,  but  not  enclosed. 

Female  hospital. — A  ward  with  nurse's  quarters  attached  to  hospital.  Complete  as  to  accom- 
modation, but  separate  building  would  be  better. 

Site  very  healthy. 

Water  supply  "  abundant  and  wholesome." 

Drainage. — None,  except  the  hill  slope,  down  which  the  bath  water  is  emptied  by  natives, 

by  upsetting  the  tubs  at  a  short  distance  from  the  building. 
Construction.' — Floors  granite,  2  feet  above  ground.    No  passage  of  air  beneath.    No  surface 

drainage.    Verandahs  on  both  sides. 
No  account  of  accommodation. 

Ventilation  by  windows ;  ventilators  near  ceiling;  doors  with  Venetians,  admitting  damp  in 
damp  weather ;  stone  floors  become  damp  ;  bad  for  bowel  disease ;  ventilation  "  sufficient," 
warming  by  fireplaces. 

Cleansing. — Floors  once  a  week,  walls  and  ceilings  once  a  year. 

Privies  and  urinals. — None,  only  night  stools  ;  would  be  very  offensive  if  there  were  many  men 
in  hospital ;  removed  by  natives. 

Lavatory. — Two  shallow  earthenware  pie-dishes,  placed  on  a  form  in  a  room  adjoining  the  ward 
where  the  night-stools  are  ;  "  sufficient,  but  decidedly  inconvenient."  Two  tubs  in  same 
room  for  bathing.  Hot  water  carried  from  cook-room.  After  being  used,  tubs  carried  out 
by  natives  and  water  thrown  away.    In  damp  and  cold  weather  the  room  is  very  chilly. 

Storage. — None  ;  only  a  small  room  at  end  of  the  building.  "  Insufficient  by  one  half,  and 
"  not  dry." 

Bedsteads. — Low  cots,  with  tapes.    Cotton  quilts  and  blankets. 

Cooking. — Done  in  part  of  barrack  cook-house.    Native  cooks  very  ingenious  in  cooking  with 

very  meagre  supply  of  utensils.    "  Sufficient." 
Attendance. — "  Sufficient." 

Sanitary  state. — "  Satisfactory ;"  but  in  cold  damp  weather  convalescents  from  dysentery  and 

bowel  affections  liable  to  relapses. 
Convalescents. — All  the  men  are.    Plenty  of  shady  walks  for  exerciise. 

Female  hospital. — None.  Very  few  women  and  children.  Treated  in  their  own  quarters  ;  but 
a  hospital  is  sanctioned. 

Site. — Not  good.    Surrounded  by  fort  wall,  excluding  air  ;  a  dirty  stagnant  ditch,  with 

shelving  mud  banks,  outside. 
Water  supply. — Good. 
Drainage. — None. 

Construction. — An  oblong  square,  floors  on  level  of  the  ground,  simply  bricked  over.  No  sur- 
face drainage ;  no  guttering.    Materials,  brick ;  tiled  roof.  Verandahs. 

Accommodation. — 7  wards,  92  beds,  at  480  to  600  cubic  feet,  and  48  to  60  square  feet 
per  bed. 

Ventilation. — Imperfect.    Hospital  does  not  receive  prevailing  'ivinds.     Windows  have  no 

glass,  only  shutters,  like  doors.    Cooling  by  punkahs. 
Cleansing  and  limewashing  has  not  been  clone  for  12  months. 
Privies. — Small  pucka  buildings  with  wooden  boxes. 
Lavatory. — Not  at  all  sufficient.    Hip  baths  and  some  basins. 
Storage. — Insufficient. 

Bedsteads. —  Wooden  cots  with  cotton  web  bottoms. 

Cooking, — Kitchens  much  too  small.    No  ranges.   No  mjeans  of  roaming  or  baking. 
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Jaulnah. 


Rangoon. 


Tonghoo. 


XX.  BURIAL  OF  THE 
DEAD. 


Attendance. — One  hospital  Serjeant  and  8  natives,  or  1  to  every  10  men.  "  Indifferent,  and 
"  unsuited  to  European  sick."  "European  nursing,  in  part  at  least,  would  be  very 
"  desirable." 

Convalescents. — No  wards,  but  their  necessity  apparent.    Exercise  in  doolies  and  sick  carts, 

and  walking  in  shady  walks. 
Female  hospital. — A  portion  of  one  of  the  hospital  wings  used.  More  space  and  accommodation 

necessary. 
Site. — Unobjectionable. 
Water  supply. — By  puckallies. 

Drainage.- — Impurities  carried  away  by  sweepers  ;  surplus  water  drained  away. 

Construction. — One  story,  floor  of  stone,  raised  3  feet.  No  ventilation  below.  Walls,  brick  in 
chunam ;  pantile  roof.  Open  verandahs ;  end  ones  being  formed  into  native  wards,  dispen- 
sary, &c.    Verandahs  sometimes  used  for  sick. 

Accommodation. — Two  wards,  1,000  cubic  feet,  and  60  square  feet  per  man. 

Ventilation. — Doors,  windows,  side  and  ridge  ventilators  ;  sufficient.  Cooling  by  punkahs  and 
tatties. 

Cleansing  and  limewashing  as  often  as  necessary. 
Privies. — Contents  removed. 

Lavatory. — A  small  bathing  room  and  tubs ;  defective. 
Storage. — None.    Building  used  as  a  female  ward. 

Bedding. — Iron  and  wooden  cots.    Straw  palliasses  ;  straw  and  cotton  pillows. 
Cooking. — Done  in  the  usual  native  cook-house ;  "  sufficient." 

Sanitary  state. — "Good;"  but  more  accommodation  required,  and  hospital  should  be  enclosed. 
Convalescents. — No  ward ;  such  would  be  advantageous.    No  conveyance  for  exercise.  No 

fenced  ground.    No  shady  walks  or  seats. 
Female  hospital. — None.    A  small  building  adjoining  men's  hospital  is  used. 
Sites.— Artillery  hospital  on  high  ground,  100  yards  from  barrack.   Infantry  hospital  on  a  high 

plateau,  180  yards  from  barrack.    Two  native  infantry  hospitals  on  low  ground,  one  on 

high  ground  ;  sites  open. 
Water  supply. — Not  abundant  in  hot  season.  Filters  absolutely  necessary,  but  not  generally  used. 
Drainage. — "  Defective  in  every  instance ;"  merely  trenches  made  without  reference  to  slope. 
Construction.— Wood  ;  thatch  and  shingle  roofs  ;  floors  raised  on  posts,  with  free  ventilation 

below. 

Accommodation. — Infantry,  2  wards ;  artillery,  1  ward ;  cubic  feet  per  man  1053  to  1 874,  square 
feet  per  man  124  to  126'.  In  native  hospitals  very  deficient ;  360  to  455  and  826  cubic  feet 
per  bed. 

Ventilation  interfered  with  by  buildings  and  position  of  hospitals.    Windows  and  doors  "  con- 
sidered sufficient,"  but  roof  ventilation  advisable. 
Cleansing. — Only  one  hospital  has  been  limewashed  till  lately. 

Privies. — Contents  removed  nightly,  but  not  far  enough  away ;  thrown  on  the  surface,  vitiating 
the  atmosphere.  One  has  "  never  been  cleaned  out."  Charcoal  and  lime  used  for  disin- 
fection, without  success.  Built  of  masonry ;  for  native  regiments,  of  matting,  "  which  is 
most  objectionable,  as  allowing  the  escape  of  noxious  effluvia." 

Lavatory  and  bath  differ  in  different  hospitals.  Insufficient.  Bathing  accommodation 
"totally  insufficient,"  "hitherto  nothing  but  a  tub  of  water,  without  basin,  soap  or  towel." 

Hospital  linen  washed  by  commissariat.  In  monsoon,  aired  over  large  baskets  by  means  of 
charcoal  fires. 

Storage  damp  and  insufficient. 

Bedding. — Wooden  cot  frames  ;  straw  mattrasses.  .  Iron  cots  and  coir  should  be  substituted. 
Cooking  indifferent  and  not  sufficiently  varied.    "  Cooks  ignorant  of  the  art  of  cooking." 

Utensils  of  a  primitive  kind.    Cooking  range  required. 
Attendance  usual  establishment ;  with  native  corps  very  inefficient.    Comrades  allowed  on 

requisition.    "  Native  servants,  as  a  rule,  are  very  inattentive,  and  require  great  supervision, 

and  Europeans  are  averse  to  be  waited  on  by  them." 
Sanitary  state,  "  on  the  whole,  good."    The  sick  in  hospital  have  no  eating  or  drinking 

utensils  but  what  they  bring  themselves  from  barracks,  (an  old  custom  disused  by  regulation). 
Convalescents. — Doolies  for  exercise,  if  necessary.    "  The  convalescents  usually  resort  to  the 

public  gardens."    No  convalescent  wards. 
Female  hospitals. — -Detached  wards  ;  satisfactory, 

Sites. — No  European  hospital.    Two  barracks  so  used ;  well  ventilated  and  healthy. 
Water  supply  abundant  and  wholesome. 
Drainage  same  as  of  barracks. 

Construction. — Floors  7  feet  above  ground.    Ventilation  beneath. 

Accommodation. — 42  beds,  2,302  cubic  feet,  and  131  square  feet  per  bed. 

Ventilation,  by  windows  ;  "  sufficient." 

Cleansing  ;  whitewashing  not  used. 

Privies,  temporary  ;  cleansed  twice  a  day ;  not  good. 

Lavatory  and  bath,  temporary;  tubs  filled  with  water  for  bathing. 

Hospital  washing  by  dhobies. 

Storage  sufficient  and  dry. 

Cooking ;  a  good  cook-house,  with  range  ;  sufficient. 

Attendance  according  to  regulation. 

Sanitary  state. — Good. 

Convalescents. — Discharged  to  barracks. 

Female  hospitals. — None. 

The  burial-grounds  are  much  in  the  same  condition  as  in  the  other  presidencies.  They  are 
generally  described  as  being  properly  kept,  not  injurious  to  health,  and  giving  rise  to  no 
nuisance.  In  several  instances  they  are  overcrowded,  and  at  times  offensive,  for  want  of 
sufficient  area  and  depth  of  graves. 

Complaint  is  made  in  one  return  that  camp  burial-grounds  are  not  properly  regulated  ;  that 
interments  are  too  near  to  the  boundary,  and  that  new  comers  are  apt  to  be  injured  by  the 
practice  of  their  predecessors. 

The  dead  of  natives  are  disposed  of  according  to  caste,  by  burying  or  burning,  and  apparently 
without  injury  to  health.  One  tribe,  however,  is  accused  of  burying  its  dead  within  houses 
or  compounds,  a  practice  so  directly  injurious  to  public  health  that  it  should  be  put  a  stop  to. 
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ABSTRACT  OF  SANITARY  DETaILS  IN  RETURNS  FROM  PRINCIPAL  STATIONS  WHERE  IS 
ACCOMMODATION  FOR  EUROPEAN  TROOPS. 


I.  TOPO- 
GRAPHY.- 
MOR- 
TALITY. 


Returns  have  been  received  from  30  stations  in  this  pre- 
sidency. Of  these  18  have  accommodation  for  British 
troops  ;  in  most  cases,  conjointly  with  native  troops. 

The  lowest  of  the  stations  is  Bombay,  which  is  at  the 
level  of  the  sea. 

The  loftiest  (occupied  by  British  troops)  is  Sattara,  the 
elevation  of  which  is  2,320  feet  above  the  sea. 

The  comparatively  healthy  stations,  Poona  and  Kirkee, 
have  an  elevation  of  from  1,800  to  1,900  feet. 

There  is  barrack  accommodation  for  2,945  men  at  Ba- 
roda,  Kurrachee,  Hyderabad,  and  Surat,  at  an  elevation 
of  less  than  100  feet  above  the  sea  level. 

About  1,400  men  are  barracked  at  elevations  of  between 
100  and  1,000  feet,  chiefly  at  Deesa  and  Aden. 

There  is  accommodation  for  6,722  men  at  elevations 
between  1 ,000  and  2,000  feet,  including  the  large  stations 
of  Nusseerabad,  Mhow,  Ahrnednuggur,  Kirkee,  and  Poona. 

At  Belgaum  and  Sattara  there  are  1,500  men  at  elevations 
of  above  2,000  feet,  the  highest,  as  already  stated,  being 
Sattara. 

Dharwar  a  native  station  on  the  Ghauts,  is  the  loftiest 


position  occupied  by  troops  in  this  presidency,  and  is  2,482 
feet  above  the  sea  level. 

The  more  important  stations  are  situated  along  the  line 
of  the  Ghauts,  and  west  coast,  at  a  distance  of  about  60 
mdes  from  the  sea. 

Kurrachee  is  on  the  sea  shore. 

Mhow  and  Hyderabad  are  inland,  and  most  of  the  small 
native  stations  are  on  the  sea  shore. 

Most  of  the  stations  are  situated  on  ground  overlying 
trap  or  other  igneous  rock.  The  surface  soils  are  generally 
sandy,  porous,  or  dry.  At  some  stations  there  are  black 
loams  and  black  cotton  soil.  In  a  few  instances  there  are 
laterite  and  red  soils.  The  surface  of  the  country  is  gene- 
rally undulating,  sometimes  flat.  There  is  not  much  wood 
or  vegetation,  and  in  most  cases  the  surrounding  country 
is  uncultivated,  and  not  unfrequently  barren. 

At  two  or  three  stations  the  adjacent  country  is  over- 
flowed during  monsoon. 

In  the  following  pages  an  abstract  is  given  of  the  chief 
sanitary  points,  bearing  on  the  health  of  the  troops,  at 
each  of  the  more  important  European  stations. 


Elevation  above 

Accom- 

Mortality per  1,000 

moda- 
tion for 

Actual 
Occupa- 

per annum 

Stations. 

surround- 
ing 
Country. 

British  Troops. 

Topographical  Remarks. 

the  Sea 

British 
Troops. 

tion. 

Total. 

Miasmatic 
Diseases. 

Feet. 

Feet. 

Hyderabad 

40 

1,000 

380 

35-85 

26-62 

Undulating  ;  sandy  ;  dry  ;  alluvium  ;  calcareous  hills. 

Kurrachee 

27 

1,573 

tjregt 

33-94 

21-32 

Dry  bed  of  a  river  ;  sandy  ;  blue  clay  over  conglome- 

rate ;  salt  swamp  of  5  square  miles  adjacent. 
Undulating ;  rocky  ;  red  soil ;  trap  ;  black  soil. 

Neemuch* 

1,476 

0 

109 

932 

30-3 

11M 

Aden 

123 

123 

490 

521 

16- 17 

4-28 

On  a  volcanic  crater  ;  overlooking  sea. 

Flat  ;  sandy  ;  cultivated  ;  swampy  in  monsoon. 

Baroda*  - 

90 

0 

240 

400 

42-3 

14-1 

Deesa 

400 

0 

soo 

1,112 

26-41 

13-21 

Flat ;  sandy ;  sloping  to  north  ;  river  Bunnass  bounds 

station. 

Poona 

1,800 

0 

1,728 

1,685 

26-43 

15-24 

Barren  ;   dry ;    undulating  ;  Moola  river,  £  mile  off; 
trap  formation. 

Kirkeef  - 

1,900 

0 

608 

1  regt. 

19-20  : 

12-5 

Barren  ;   dry  ;   undulating ;  river  Moola  half  a  mile 

distant. 

Nusseerabad*  - 

1,500 

55 

786 

1,647 

37-8 

12-4 

Sandy  plain  ;  large  tank  half  a  mile  distant ;  overflows 
at  monsoon. 

Sholapore* 

1,821 

0 

75 

75 

20-9 

12*5 

Undulating  ;  gravelly  soil  ;  over  sandstone. 

Surat* 

33 

0 

132 

176 

51-7 

11-3 

Flat ;  swampy  during  monsoon  ;  black  soil  on  clay. 

Mhow*  - 

1,862 

150 

temp, 
bksi 

2,100 

28-4 

11-5 

Undulating  ;  black  soil  and  pebbles  resting  on  trap. 

Belgaum  - 

2,200 

0 

984 

1 A  regt. 

18-43 

10-15 

Undulating  ;  laterite  trap. 

Kolapore  - 

1,797 

60 

468 

Black  soil  ;  undulating  ;  trap  rock  ;  red  earth. 

Malligaum 

1,300 

20 

110 

128 

Flat  and  dry  ;  black  loam  ;  trap  rock. 

Bombay  - 

+ 

1,073 

693 

r  58-6 

40-29 

\  On  sea  shore  ;  with  muddy  estuaries  ;  trap  with  shell 

Colaba 

+ 

:} 

I  45-68 

25-83 

J  beaches. 

Asseerghur* 

800 

+ 

100 

1  regt. 

13-5 

Ravines  with  water  ;  trap  rock. 

Ahrnednuggur*  - 

1,900 

-t- 

1,200 

910 

27  ■  2 

10-4 

Hilly  ;  black  soil  overlying  trap. 

Kulhidghee 

1,750 

0 

Low  hills,  with  brushwood  ;  river  Gutpurbah  close  to 

station. 

Dharwar  - 

2,482 

0 

Undulating  ;  mica  schists  ;  black  cotton  soil. 

Sattara*  - 

2,320 

0 

520 

640 

18-9 

11-17 

Hilly  ;  black  soil  resting  on  trap. 

Ahraedabad*  - 

320 

0 

20-8 

10-4 

Flat ;  cultivated ;  flooded  in  monsoon  ;  otherwise  sandy 
and  dry. 

Stations. 

Replies. 

II.  LOCAL  CLIMATES. 


The  local  climates  and  their  effect  on  health  vary  considerably,  and  are  dependent  on  eleva- 
tion, exposure,  latitude,  and  the  nature  of  soils  and  subsoils. 
At  Hyderabad  (in  Sinde)  the  thermometer  rises  in  May  and  June  to  99°  F.  The  rain-fall  is 
of  very  limited  amount ;  the  atmosphere  exceedingly  dry ;  evaporation  rapid  for  seven  months 
in  the  year ;  weather  pleasant  and  bracing  in  December  and  January ;  depressing  and 
exhausting  in  hot  season  ;  predisposes  Europeans  to  disease,  but  is  not  an  exciting  cause ; 
changes  of  season  unhealthy ;  malarious  fevers,  with  lassitude,  debility,  and  chronic 
abdominal  affections,  prevail  on  the  change  from  cold  to  heat ;  same  diseases  of  in- 
flammatory type  on  the  change  from  heat  to  cold. 
At  Kurrachee  the  climate  is  good.  Maximum  heat,  86°  to  94°  F.  in  May  and  June.  December, 

January,  and  February  are  the  cold  months  ;  other  months  variable ;  fogs  at  times. 
The  climate  at  Neemuch  is  cold,  dry,  and  bracing  from  the  middle  of  November  to  the  middle 
of  February.    Heat  increases  till  the  middle  of  May,  the  mean  maximum  of  the  month 
being  84°  F.    Fierce  hot  winds  prevail.   Great  diurnal  variation  of  temperature. 

*  The  mortality  at  these  stations  is  taken  from  Inspector-General  Rooke's  report  (Appendix),  and  includes  that  of  Queen's  troops  and  European 
troops  of  the  Indian  Army.  The  mortality  at  the  other  stations!  s  that  of  Queen's  infantry,  given  in  the  Statistical  Tables  (Appendix). 

t  Cavalry. 


Hyderabad  (Sinde). 


Kurrachee. 
Neemuch. 
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Stations. 
Aden. 
Baroda. 
Deesa. 

Poona  and  Kirk  EE. 
nusseerabad. 
Sholapore. 

SURAT. 

Mhow. 

Belgaum. 
Kola  pore. 

Malligaum. 
Bombay. 

asseerghur. 


Replies. 


Aden  has  a  moist  sea  climate,  equable  throughout  the  year,  with  a  mean  temperature  in 
May,  June,  and  July  of  from  90°  to  94°  F.  Dust  storms  occasionally.  May  and  September 
are  the  most  unhealthy  months. 

The  climate  of  Baroda.  is  moist  and  very  damp  in  the  rains  ;  fogs  in  the  end  of  November ; 
hot  winds  and  dust  in  the  hot  season  ;  climate  deleterious  to  the  troops.  From  November 
till  June  is  the  most  healthy  period  ;  the  remainder  of  the  year  unhealthy. 

At  Deesa  the  mean  maximum  temperature  is  above  105°  F.  in  May ;  heat  and  dryness  ex- 
treme; atmosphere  often  loaded  with  dust;  little  rain.  Climate  must  be  considered  as 
rather  healthy,  but  becomes  exhausting  after  two  years'  residence.  The  healthy  months 
are  from  November  to  April  inclusive ;  remaining  months  unhealthy. 

At  Poona  and  Kirkee  the  climate  is  very  favourable  to  health.  The  mean  temperature  of 
the  hottest  months,  April,  May,  and  June,  varies  from  83°  to  88° ;  but  the  mean  maximum 
temperature  is  nearly  95°  F.  in  April.  Rain-fall  moderate.  There  is  almost  total  freedom 
from  fogs  ;  dampness  in  a  mild  degree  only  observable  during  rains.  Great  sensible  varia- 
tion of  temperature  between  day  and  night.  The  unhealthy  months  are  October,  November, 
March,  April,  May,  and  June. 

The  climate  at  Nusseerabad  is  dry  during  the  hot  and  cold  season ;  moist  during  the  monsoon ; 
fogs  rare;  dust  storms  very  frequent  in  hot  season.  In  May,  June,  and  July  the  ther- 
mometer in  the  barracks  ranges  from  102°  to  103°  F.  During  the  monsoon  it  is  from  78° 
to  86°.  The  cold  during  the  cold  months  is  very  sensibly  felt.  Europeans  may  be  all  day 
in  the  open  air  without  injury  from  the  sun.  September  to  December  inclusive  are  the 
unhealthy  months. 

At  Sholapore  the  climate  is  warm  and  dry  during  the  greater  part  of  the  year.  The  mean 
maximum  temperature  in  April  and  May  is  93°  ;  the  lowest  minimum  is  between  69°  and 
70°;  daily  range  from  7°  to  123.  Rain-fall,  variable,  from  13  to  40  inches.  Atmosphere  pure. 
High  winds  at  certain  seasons.  Climate,  one  of  the  healthiest  in  India.  Unhealthy 
months,  July,  August,  December,  and  January. 

The  climate  is  decidedly  moist  for  nine  months  of  the  year,  the  sea  being  about  10  miles 
distant.  Mean  maximum  temperature,  above  1 00°  F.  in  March  and  April ;  mean  minimum 
in  January,  59°.  Little  or  no  fog.  Occasional  dust  storms.  October  till  the  middle  of 
December  is  the  unhealthy  season. 

The  climate  of  Mhow  is  good ;  dry  and  cool.  The  mean  maximum  temperature  of  April  and 
May  is  92°  to  95° ;  the  mean  minimum  in  December  and  January  is  65°  to  67°-  Rain- 
fall, from  18  to  24  inches.  Little  dust.  Health  of  troops  affected  during  changes  of  season. 
Monsoon  month  the  most  unhealthy. 

The  climate  is  generally  good,  but  variable.  There  is  no  excess  either  in  dryness,  moisture, 
heat,  cold,  fog,  or  damp.  Dust  storms  occasionally.  General  influence  of  climate  on  health, 
good.   Most  healthy  months,  January,  February,  September,  August,  October,  and  July. 

Climate  of  Kolapore  generally  very  temperate.  Dry  from  November  to  February.  Early 
mornings  moist  and  fresh.  In  March,  April,  and  May  there  is  more  moisture.  Mean 
maximum  temperature  varying  from  87°  to  88°.  Cool  and  refreshing  breezes  after  sunset. 
Climate  agreeable,  though  damp  and  cool  during  the  rains.  Altogether  one  of  the 
healthiest  in  the  Presidency.  Diseases  most  prevalent  in  September,  October,  and 
November. 

Climate  is  generally  dry;  very  hot  during  May  and  June,  when  the  mean  maximum  ranges 
from  100°  to  104°  F.  Mornings  agreeable  to  10  a.m.  Cold  weather  pleasant,  with  very  few 
fogs.  Air  pure;  dust  storms  very  rare.  Troops  generally  healthy..  October  most  un- 
healthy month. 

Bombay  has  a  sea  climate,  generally  more  or  less  moist,  in  the  rainy  seasons  particularly  so, 
and  very  debilitating,  except  in  December,  January,  and  February.  Mean  temperature 
highest  in  April,  May,  and  June,  ranging  from  84°  to  85°.  Annual  rain-fall,  about  78 
inches  on  102  rainy  days.  Evaporation  almost  equals  average  rain-fall.  From  January  to 
June  is  the  most  healthy  period;  remainder  of  year  unhealthy. 

Climate  excellent ;  moderately  dry  and  not  very  variable.  Its  influence  on  health  of  troops, 
excellent,    Third  quarter  of  year  is  the  most  unhealthy. 


III.  PREVAILING  DISEASES 
AMONG  NATIVE  POPULATION, 
AND  THEIR  CAUSES. 


Hyderabad, 
kurhachee. 


Neemuch. 
Aden. 
Nusseerabad. 
Sholapore. 


Surat. 

Ahmednuggur. 
Mhow. 
Belgaum. 


Kolapore. 

Malligaum. 
Baroda. 


Sattara. 


Fevers  (malarious),  with  spleen  disease,  small-pox,  measles,  calculus.   Causes. — Poverty,  filth, 

alternate  inundations  and  drying  of  soil. 
Sickness  occasional  at  beginning  and  end  of  hot  season.    Diseases,  fevers,  spleen,  bowel, 

scurvy,  ulcers.    Causes. — Swampy  margin  of  sea;  bad  drinking  water,  causing  scurvy  and 

diarrhoea. 
Fevers  prevail. 
Ulcers  ;  small-pox  ;  fevers. 

Fevers  ;  guinea  worm  ;    small-pox  ;  dysentery  ;  diarrhoea ;  spleen  ;  cholera  occasional. 

Diseases,  quotidian,  intermittent  fevers  ;  diarrhoea;  dysentery;  guinea  worm  ;  cholera;  small- 
pox. Causes. — Neglect  of  sanitary  precautions  ;  impure  water ;  alternations  of  temperature  ; 
improper  and  insufficient  food  ;  abuse  of  intoxicating  drugs. 

Station,  district,  and  native  population  generally  unhealthy.    Prevailing  diseases,  spleen 
small-pox  ;  cholera.    Causes. — -Want  of  cleanliness ;  filthy  habits  ;  imperfect  drainage. 

Intermittents  ;  cholera ;  small-pox. 

Fevers ;  spleen ;  small-pox  ;  cholera. 

Fevers,  intermittent;  bowel  complaints;  ulcers;  bronchial  disease  ;  cholera;  small-pox.  Causes. 

— Imperfect  ventilation ;  want  of  cleanliness  of  person  and  of  dwellings  ;  errors  in  diet ; 

disregard  of  all  hygienic  laws. 
Intermittents,  remittents ;  guinea  worm ;  tape,  round,  and  thread  worm,  and  itch ;  cholera, 

small-pox,  measles. 
Fevers;  rheumatism;  cholera. 

Cholera;  intermittents;  small-pox;  leprosy;  spleen  disease.    Causes. — Want  of  cleanliness ; 

bad  drainage;  too  many  trees.  The  villages  in  Guzerat  are  excessively  filthy;  no  cleansing; 

water  stagnant  in  every  hollow  till  it  evaporates. 
Fevers,  chiefly  mild  intermittent;  sub-acute  rheumatism  ;  guinea  worm;  spleen  disease  rare; 

cholera. 
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Stations. 

Bombay, 
asseerghur. 
Deesa. 

KlRKEE  AND  PoONA. 


Replies. 


Small-pox  ;  measles  ;  cholera,  epidemic  and  sporadic.  Causes. — Filth,  and  almost  entire 
want  of  circulation  of  air. 

District  and  native  population  essentially  unhealthy ;  cholera  and  fever.  Causes. — Excessive 
filthiness ;  total  absence  of  all  sanitary  measures. 

Diarrhoea;  fever,  intermittent,  remittent;  spleen  disease  not  common  ;  cholera  "  visited  many 
villages  in  surrounding  districts  ;"  small-pox  occasional ;  but  "  natives  generally  healthy  " 
from  "  dry  climate,"  sandy  soil,  and  good  water,  absence  of  vegetation  and  of  sudden 
changes  of  temperature. 

Fevers,  intermittent  and  remittent,  prevailing  at  beginning  and  end  of  rainy  season ;  spleen 
disease  rare ;  bowel  complaints ;  eruptive  fevers ;  small-pox ;  chicken-pox  ;  measles  prevailing 
in  hot  season  ;  catarrh  and  rheumatism  in  cold  season.  Population  generally  healthy,  from 
elevation,  trap  subsoil,  freedom  from  alluvial  deposits,  sea  breezes,  good  water. 


IV.  PREVAILING  DISEASES 
AMONG  EUROPEAN  TROOPS 
Hyderabad. 


KURRACKEE. 


Neemuch. 


Aden. 


Baroda. 


Deesa. 


Nusseerabad. 


Poona  and  Kirkee. 


Sholapore. 

SURAT. 

Ahmednuggur. 


Mhow. 


Prevailing  diseases  among  the  European  troops  are, —  fevers,  quotidian,  intermittent,  remittent, 
dysentery,  rheumatism,  hepatitis.  They  are  most  prevalent  in  autumn.  European  troops 
at  Hyderabad  have  never  suffered  from  epidemic  cholera.  Strict  attention  to  all  sanitary 
measures  is  required.  There  should  be  no  overcrowding  of  barracks. 
Prevailing  diseases  :  fevers,  intermittent,  remittent,  and  continued  ;  dysentery  and  rheumatism 
occasionally.  These  give  45  per  cent,  of  the  total  admissions,  and  33  per  cent,  of  the  total 
deaths.  Hepatic  diseases  at  the  rate  of  about  3  per  cent.,  caused  by  heat  and  the  use  of 
spirits ;  but  also  accompany  severe  fevers  and  dysentery.  Pure  air,  disuse  of  spirits,  proper 
clothing,  and  exercise,  are  the  prophylactics  required  against  hepatic  diseases.  Twenty 
per  cent,  of  the  sick  of  European  regiments  suffer  from  venereal  disease.  Prostitutes  should 
be  expelled  from  bazaars  and  marriage  extended.  No  lock  hospitals  required.  About  10  per 
cent,  of  recruits  landed  at  Kurrachee  from  England  suffer  from  scurvy ;  attributed  to  bad 
water  and  food,  and  inferior  accommodation  on  voyage. 
Prevailing  diseases  at  this  station  are,  fevers,  intermittent,  remittent;  rheumatism,  dysentery, 
and  small-pox.  Zymotic  diseases  are  most  prevalent  during  the  hot  weather  and  rains.  No 
.unusual  atmospheric  conditions  have  been  observed  to  accompany  them. 
The  most  frequent  diseases  among  Europeans  here  are  not  those  observed  at  other  stations. 
Fevers,  dysentery,  rheumatism,  cholera,  happen  occasionally,  but  in  much  smaller  proportion 
than  elsewhere.  The  fevers  are  chiefly  ephemeral  and  intermittent;  they  are  most  prevalent, 
together  with  diarrhoea,  and  dysentery,  in  September. 
Fevers  are  very  prevalent  at  this  station  ;  the  continued  form  frequently  occurs.  Diseases  of 
the  stomach  and  bowels,  including  dysentery  and  diarrhoea,  are  not  so  frequent;  but 
epidemic  cholera  has  been  prevalent.  Fever  appears  about  October,  when  vegetation  is 
decaying,  and  there  is  moist  muggy  heat.  Cholera  appears  about  the  end  of  the  hot  season, 
and  seems  connected  with  the  eating  unripe  fruit  by  the  troops.  Hepatitis  occasionally 
occurs  ;  small-pox  and  rheumatism  not  common. 
The  prevailing  diseases  here  are,  fevers,  intermittent  and  remittent.  Dysentery  is  not  common. 
Diarrhoea  most  frequent  in  wet  weather.  Cholera  excessively  fatal.  In  the  wet  seasons 
fevers  assume  the  above-mentione'd  types ;  and  in  the  hot  dry  months  the  types  are 
ephemeral  or  continued.  Liver  disease  is  very  common,  and  is  attributed  to  excessive  heat 
and  sedentary  habits.  Venereal  disease  amounts  to  from  13  to  25  per  cent,  of  the  admissions. 
At  this  station  fevers  afford  the  largest  proportion  of  admissions.  They  are  intermittent, 
remittent,  and  continued,  acute  and  chronic  dysentery,  distinct  and  confluent  small-pox, 
and  acute  and  chronic  rheumatism  also  prevail.  Cholera  is  comparatively  rare.  Precau- 
tionary measures  required  are,  cleanliness  of  cantonments ;  abundance  of  pure  water ; 
sufficient  accommodation  for  troops  to  prevent  overcrowding ;  care  as  to  rations,  &c. 
The  principal  causes  of  hepatic  disease  are,  intemperance  ;  atmospheric  changes ;  exposure 
to  draughts  during  perspiration  after  exercise.  The  preventive  measures  are,  temperance ; 
cool  atmosphere  ;  careful  diet ;  avoidance  of  draughts.  Guinea-worm  prevalent,  from  drink- 
ing water  containing  ova.  Five-eighths  of  cases  in  hospital  are  venereal. 
The  most  frequent  diseases  at  these  stations  are,  fevers,  ephemeral  and  intermittent.  Remit- 
tent are  less  prevalent.  At  Kirkee  the  tertian  type  is  the  prevailing  one ;  dysentery, 
diarrhoea,  cholera,  rheumatism,  syphilis,  eruptive  fevers  also  prevail,  the  latter  chiefly  at 
Poona.  Acute  dysentery  is  the  result  of  chills,  sometimes  of  intemperance.  At  the  time 
of  their  prevalence,  the  atmosphere  is  generally  close,  muggy,  and  loaded  with  elec- 
tricity. Hepatic  disease  also  occurs,  the  result  of  climate  and  intemperance.  Flannel  next 
the  skin,  moderate  exercise,  and  a  limited  use  of  intoxicating  drinks  are  required. 
Hepatitis  is  almost  entirely  absent  from  the  native  army,  on  account  of  their  abstinence 
from  spirituous  liquors  and  their  simple  diet.  Fourteen  per  cent,  of  total  sick  in  hospital 
are  venereal.  Lock  hospitals  recommended. 
Prevailing  diseases,  fevers,   quotidian,  intermittent,  some  liver  disease,  and  dysentery,  but 

little  cholera;  some  venereal  disease.    Lock  hospitals  not  recommended. 
Prevailing  diseases,  fevers,  intermittent,  remittent,  continued ;  diarrhoea  and  dysentery ;  very 

little  venereal  disease,  or  liver  disease. 
Prevailing  diseases,  fevers,  ephemeral,  remittent,  continued,  in  the  hot  months,  and  intermittent 
after  the  monsoon.  Dysentery  occasions  a  large  proportion  of  the  mortality.  Cholera 
occasional,  rheumatism  frequent.  These,  with  diarrhoea,  catarrh,  throat  affections,  are  the 
common  diseases ;  liver  disease  prevalent  also.  Twelve  and  a  half  per  cent,  of  total 
admissions  are  venereal ;  after  fevers,  it  is  the  most  common  disease.  Lock  hospitals,  to 
be  of  use,  must  have  suitable  establishments  attached  to  them.  Fevers  are  most  prevalent 
in  hot  months  and  after  the  rains.  Liver  disease,  during  the  hot  months.  Almost  every 
epidemic  in  this  cantonment  has  its  origin  in  the  crowded,  ill-ventilated,  and  dirty  village 
of  Bhingar.  It  would  be  an  immense  advantage  to  have  it  removed.  Want  of  occupation, 
leading  to  drink,  lays  the  seeds  of  disease  among  the  troops ;  for  one  man  occupied  in  a 
barrack,  there  are  six  idle.  Too  great  exertion  cannot  be  used  to  furnish  legitimate 
amusements  and  occupations.  When  men  are  actively  engaged  in  the  field  in  hot  weather, 
there  is  little  sickness  or  epidemic  disease  among  them. 
Fevers,  intermittent,  remittent,  continued,  are  the  most  prevalent  diseases ;  dysentery  and 
cholera  also  occur ;  rheumatism  occasionally ;  liver  diseases  frequent ;  stimulating  food 
and  drink  are  predisposing  causes.  Prophylactics:  improve  the  vegetable  proportion  of 
the  ration,  and  substitute  malt  liquor  for  spirits.     Epidemic  disease  always  aggravated 
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by  irregular  habits,  crowding  in  barracks,  and  inferior  accommodation.  Venereal  disease 
from  60  per  cent,  of  the  sick  down  to  8  per  cent.  Lock  hospitals  and  a  good  conservancy 
police  should  be  established. 

The  troops  here  suffer  from  fevers,  intermittent,  remittent,  continued,  ephemeral,  eruptive ; 
dysentery,  acute  and  chronic ;  cholera,  sometimes  mild,  but  often  most  severe ;  small-pox, 
mild  and  virulent ;  rheumatism,  acute,  chronic,  idiopathic,  syphilitic ;  catarrh  affections 
frequently  severe ;  zymotic  diseases  most  prevalent  in  hot  season,  and  beginning  of  mon- 
soon, when  weather  is  hot,  close,  and  oppressive,  with  frequent  calms.  Bazaar  and  native 
dwellings  greatly  wanting  in  cleanliness  and  ventilation  ;  houses  close,  crowded,  confined, 
and  drainage  bad,  or  veiy  indifferent.  European  troops  at  present  too  crowded ;  their 
habits  of  exposure  to  sun,  frequenting  the  bazaar,  their  irregularities  and  intemperance, 
tend  to  excite  these  diseases.  To  prevent  them,  the  troops  should  have  more  space  and 
ventilation ;  they  should  be  provided  with  reading-rooms,  and  means  of  occupation  and 
amusement  to  keep  them  out  of  the  bazaars.  The  sanitary  state  of  cantonment,  bazaar, 
and  native  population  should  be  improved  ;  streets  widened,  dwellings  ventilated ;  impurities 
removed ;  vaccination  extended.  Liver  disease  prevalent,  occasioned  by  variable  climate, 
exposure  to  sun,  intemperance.  Temperance,  regularity,  suitable  clothing,  avoidance  of 
exposure,  are  requisite  for  preserving  health.  Venereal  disease  forms  1 1  per  cent,  of  con- 
stantly sick.  Lock  hospitals,  with  proper  police  measures,  might  be  useful ;  without  these, 
lock  hospitals  have  been  useless,  and  generally  abolished. 

The  more  frequent  zymotic  diseases  are  intermittent,  remittent  fevers ;  epidemic  cholera ; 
small-pox ;  measles  ;  the  former  occur  mostly  at  the  termination  of  the  rains  ;  cholera 
and  small-pox  generally  in  hot  weather.  Liver  disease  occurs  occasionally,  and  arises  from 
continued  exposure  to  high  temperature  and  great  change ;  addiction  to  spirits  is  a  cause 
of  the  disease,  malt  liquor  should  be  used  instead.  More  active  habits  and  daily  swim- 
ming baths ;  lock  hospitals  recommended ;  the  more  varied  and  agreeable  a  soldier's 
occupations,  the  better  his  health;  indulgence  in  intemperance  is  a  cause  of  disease; 
present  cesspools  and  urinals  should  be  entirely  abolished  on  account  of  nuisance. 

Prevailing  diseases :  fevers  of  the  common  types,  and  diseases  of  stomach  and  bowels, 
intermittents  most  common ;  muggy  hot  damp  weather  predisposes  to  them.  Causes  among 
the  troops  :  exposure  to  variations  of  climate,  excess  of  duty,  overcrowding  of  barracks. 
Prophylactics:  daily  bathing;  flannel  next  skin;  ventilation  of  barracks;  keeping  from 
exposure  to  sun.  Liver  disease  not  so  common  here  as  elsewhere ;  to  avoid  it  are  required, 
spare  diet ;  no  beer  or  spirits,  little  wine ;  exercise  ;  flannel  next  the  skin.  Venereal  disease 
2-i  per  cent,  of  sick ;  lock  hospitals,  with  police  supervision,  recommended. 

Prevailing  diseases:  ephemeral,  tertian,  quotidian,  remittent  fevers;  small-pox;  measles; 
cholera;  dysentery.  Fevers  most  frequent  in  August,  September,  and  October;  cholera 
from  March  till  June.  Sanitary  condition  of  station  very  indifferent ;  barracks  built  in  low 
damp  positions ;  bad  drainage;  crowded  filthy  natives'  dwellings  close  at  hand;  regimental 
lines  and  bazaars  should  be  kept  thoroughly  clean.  A  complete  system  of  drainage 
is  required;  sheds  for  shelter  and  workshops  for  the  men.  Hepatic  disease  frequent; 
venereal  varies.    Lock  hospitals  abolished. 

Most  common  diseases:  intermittent,  remittent,  common  continued  fevers;  acute  and  chronic 
dysentery  ;  acute  rheumatism ;  hepatic  disease,  4  per  cent,  of  the  cases  ;  said  to  be  attributable 
to  the  climate.  Very  little  venereal  disease.  Prophylactics  :  efficient  cleansing  of  station  and 
vicinity,  good  drainage,  cleansing  of  water  tanks,  prevention  of  overcrowding  in  barracks. 


V.  CANTONMENT 
BAZAARS,  AND  THEIR 
SANITARY  STATE. 


Hyderabad, 
kurrachee. 

Neemuch. 


Aden. 


Baroda. 


Deesa. 


Kirkee  andPoona. 


Drainage  of  bazaar  principally  natural;  water  bought  by  residents;  no  crowding;  kept 
clean  by  sweepers ;  no  dung-heaps  permitted ;  no  nuisance  in  barracks  from  bazaars ;  native 
houses  generally  good.    Native  town  of  Hyderabad  adjoins  station. 

No  drainage  in  bazaars ;  filth  removed  daily,  kept  as  clean  as  limited  number  of  sweepers 
will  allow.  Bazaar  very  crowded  ;  more  sweepers  required.  Native  houses  mostly  good, 
with  cesspits,  but  contents  removed  daily.  No  nuisance  in  barracks  from  bazaar.  Town 
of  Kurrachee,  with  22,000  inhabitants,      miles  distant. 

Sanitary  condition  of  bazaar  tolerably  good,  ventilation  and  drainage  imperfect;  water  from 
wells  good  and  sufficient;  latrines  too  close  to  houses,  not  used  for  lack  of  a  proper  esta- 
blishment to  keep  them  clean.  People  obliged  to  resort  to  surrounding  country ;  bazaar 
sweepers  paid  by  inhabitants ;  bazaar  superintendent  maintains  "  strict  supervision,"  and 
"  punishes  the  inhabitants."  Latrines  should  be  moved  to  a  distance,  with  a  sanitary 
police  to  attend  to  them;  native  houses  more  or  less  dirty,  dung-heaps  close  to  them;  but 
not  sufficiently  near  station  to  produce  ill  effects.  Barracks  "  at  east  end  of  camp  ex- 
posed to  disagreeable  emanations"  from  bazaar.  "  Could  be  prevented  by  removing  bazaar 
or  by  building  new  barracks  at  west  end."  Town  of  Neemuch,  with  8,000  to  10,000 
inhabitants,  half  a  mile  distant. 

No  drains  near  sudder  bazaar,  "  not  required,  ground  being  elevated  and  dry."  Ventilation 
good,  water  from  wells;  one  privy;  no  nuisance  permitted  "in  unauthorized  places." 
"  Peons  see  to  this."  Houses  not  crowded  ;  "  sanitary  condition  "  of  bazaar  "  could  not  be 
improved."  No  nuisance  in  barracks  from  it.  Town  of  Aden,  with  25,000  inhabitants, 
close  to  military  limits. 

Bazaar  well  drained;  badly  ventilated;  much  crowded;  streets  clean,  but  very  narrow  for 
want  of  space.  Inhabitants  required  to  keep  their  premises  clean,  sweepings  removed  daily. 
Four  peons  allowed  ;  sufficient  for  sanitary  police ;  no  nuisance  to  station.  City  of  Baroda, 
1  \  miles  distant. 

Bazaar  a  single  street  along  river  bank  ;  surface  drainage  only ;  ventilation  of  houses  defective 
on  account  of  structure  and  position ;  water  abundant  and  good.  Cleanliness  defective 
except  in  main  street,  no  latrines  ;  natives  resort  to  nullahs  and  river  bank.  Crowding  in 
proportion  to  poverty.  People  ill-fed,  worse  clad ;  general  cleanliness  enforced  in  bazaar. 
Dung-heaps,  a  "  never-failing  condition  of  native  life  in  India."  Whether  cesspits  are 
in  use  or  not  "  depends  on  nature  of  ground  and  weather."  Nuisance  in  native  lines  from 
wind  coming  over  native  dwellings.  Sudder  bazaar,  with  9,000  inhabitants,  inside  canton- 
ments and  extending  outside. 

Kirkee. — Drainage  of  bazaar  less  objectionable  than  in  most ;  no  crowding ;  "  little  fault "  in 
ventilation  ;  water  sufficient,  from  river ;  bazaar  clean  ;  latrines  needed  for  bazaar  people  ; 
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Sholapore. 


Surat. 


NlTSSEERABAD. 


Ahmednugger. 


Mhow. 

Sattara. 
Belgaum. 


KOLAPORE. 


Malligaum. 
asseerghur. 

Bombay. 


"  chowdrie  "  inspects  bazaar  daily,  "  conductor "  four  times  a  month  ;  dust  carted  to 
jungle  ;  native  houses  of  average  construction  ;  no  dung-heaps  or  cess-pits  ;  no  nuisance. 
Poona. — Bazaar  not  well  drained,  nor  can  it  be  without  more  water  ;  ventilation  pretty  good  ; 
crowding ;  water  insufficient ;  bazaar  tolerably  clean  ;  no  latrines ;  "  poorer  classes  have  to 
go  to  a  distance  ;"  one  havildar,  one  naique,  and  20  peons  superintend  cleansing ;  filth  and 
rubbish  removed  daily  ;  establishment  far  too  small  for  a  population  of  27,000 ;  vegetation 
kept  under,  and  drains  cleaned  ;  houses  generally  good,  or  being  improved  ;  no  dung-heaps ; 
no  regularity  of  streets  or  houses ;  bazaar  close  to  officers'  quarters ;  nuisance  in  barracks 
from  villages  of  Ghorepoore  and  Wanowrie  ;  cholera  occurred  first  in  Wanowrie,  100  yards 
from  officers'  lines  ;  village  of  Kirkee  so  near  that  it  is  a  nuisance — "  should  be  removed ; " 
city  of  Poona  in  a  hole — (population  80,000) — three-quarters  of  a  mile  to  windward  of 
station  of  Poona. 

Bazaar  clean,  well  drained,  and  ventilated  ;  water  from  wells  not  deficient ;  regulations  as  to 
cleanliness  sufficient ;  but  no  paid  establishment  for  the  purpose ;  no  dung-heaps  or  cess- 
pits ;  town  of  Sholapore,  with  60,000  inhabitants,  a  mile  distant. 

Bazaar  drainage  and  ventilation  "  as  good  as  possible,"  water  from  wells  ;  bazaar  very  small, 
kept  clean  under  regulations ;  few  native  houses ;  no  dung-heaps  or  cess-pits ;  "  when  wind 
blows  over  native  town,  it  is  considered  unhealthy ;"  north  wind  comes  over  bank,  from 
which  there  are  "  noxious  vapours ;"  south-west,  the  only  healthy  quarter ;  large  and 
populous  city  of  Surat  forms  north-east  boundary  of  camp. 

Station  bazaar  contains  15,000  people ;  main  and  cross  streets  have  covered  drains,  emptying 
into  nullah  on  west  ;  part  of  bazaar  much  crowded ;  ventilation  bad ;  25  latrines  kept 
clean  by  sweepers;  only  one  scavenger's  cart  allowed  (for  15,000  people),  five  required; 
drinking  water  chiefly  from  tanks ;  30  wells  in  .bazaar,  but  only  six  contain  drinkable 
water ;  in  very  dry  seasons  no  drinking  water  procurable  within  a  mile ;  each  inhabitant 
responsible  for  cleanliness  of  street  opposite  his  house ;  refuse  collected  in  basket  and 
removed  by  cart ;  no  nuisance. 

Surface  drainage  said  to  be  "  good  ;"  water  supply  abundant ;  cleanliness  said  to  be  "  strictly 
enforced,"  but  no  latrines  ;  no  crowding ;  "  Wo  carts  and  two  pairs  of  bullocks  carry  away 
the  refuse  daily,  which  is  thrown  from  baskets  into  the  cart,  as  it  passes ;"  town  of  Ahmed- 
nuggur,  with  36,000  people,  skirts  the  camp ;  suburb  of  Bhingar,  with  3,000  people,  is  a 
continuation  of  the  camp  ;  inhabitants  of  both  "  permitted  to  answer  the  calls  of  nature  on 
the  very  boundary  of  the  camp ;"  when  wind  blows  over  dwellings  to  cantonment,  "  smell 
of  ordure  very  perceptible ;"  removal  of  filth  from  native  privies  not  duly  attended  to. 

Drainage  of  bazaar  said  to  be  "  good,"  and  water  plentiful ;  external  ventilation  not  good, 
because  streets  not  well  arranged  ;  houses  said  to  be  generally  good ;  no  dung-heaps  or  cess- 
pits ;  no  nuisance  experienced ;  "  conservancy  carts  "  remove  refuse. 

Sanitary  state  of  bazaar  said  to  be  in  every  point  good ;  no  native  houses  near ;  no  nuisances ; 
city  of  Sattara,  with  a  population  of  30,000,  two  miles  distant. 

Bazaar  said  to  be  "  well  drained  ;"  ventilation,  "  as  in  all  station  bazaars,"  deficient ;  houses 
low  and  crowded ;  water  said  to  be  "  good ;"  refuse  removed  by  sweepers  and  carts,  and 
burnt;  "  no  want  of  cleanliness ;"" public  privies  and  cesspools  at  times  very  offensive;" 
native  houses  near  station  generally  low,  mean,  and  dirty  looking,  with  dung-heaps  and 
cess-pits  near  them,  and  within  the  enclosures.  Shahpoor  about  a  mile  from  the  station ; 
town  of  Belgaum,  with  18,000  inhabitants,  between  fort  and  camp ;  native  town  affects 
general  health  of  station,  from  "  bad  conservancy,"  but  "no  want  of  cleanliness." 

Cantonment  bazaar  said  to  be  "  clean,  sufficiently  drained,  and  not  overcrowded ;"  sanitary 
police  under  the  bazaar  superintendent ;  filth  and  refuse  collected  in  baskets  and  taken  away 
to  be  burnt  by  Government  carts ;  "  one  sweeper  maintained  by  Government,"  who  col- 
lects filth  and  throws  it  into  a  nullah,  400  yards  from  camp,  where  "  the  bazaar  people 
resort  for  the  purposes  of  nature  ;"  "  stagnant  water  "  removed  by  sweepers  every  morning  ; 
"two  peons"  prevent  nuisance  being  committed  in  camp  "from  4  a.m.  to  10  a.m.  daily," 
and  all  offenders  are  "  fined."  These  arrangements  have  hitherto  proved  sufficient.  Kola- 
pore,  with  50,000  to  60,000  inhabitants,  is  about  one  mile,  and  Bhovra  (a  village)  about 
half  a  mile  from  station. 

Drainage  and  ventilation  of  bazaar  said  to  be  good,  and  water  abundant ;  streets  tolerably 
open,  and  cleansed  by  sweepers  under  the  superintendent ;  no  latrines ;  town  of  Malli- 
gaum three-quarters  of  a  mile  distant. 

Sanitary  condition  of  bazaars  said  to  be  "  satisfactory ;"  "  well  ventilated,  well  supplied  with 
water,  and  kept  clean  "  by  sweepers ;  but  "  a  policeman  ought  to  be  entertained  to  enforce 
the  regulations  in  the  fortress  bazaar;"  native  houses  "  built  in  all  shapes  and  all  sizes  "  in 
the  "  pettah ;"  no  nuisance. 

Station  close  to  town,  which  contains  from  400,000  to  600,000  inhabitants ;  native  town 
very  defective  in  drainage,  &c. ;  water  can  be  obtained  from  Vehar  waterworks  ;  municipal 
commission,  consisting  of  deputy  commissioner  of  police,  officer  of  Bombay  engineers, 
and  an  European  inhabitant ;  the  first  and  last  elected  by  bench  of  magistrates  ;  engineer 
appointed  by  Government  superintends  the  sanitary  police  ;  native  houses  generally  in  a 
filthy  condition  ;  much  ordure  within  precincts  of  buildings,  where  it  has  been  accumulating 
for  years ;  nuisance  is  experienced  in  town  barracks  and  Fort  George,  by  wind  blowing  over 
native  houses ;  butchers'  shambles  and  public  necessaries  half  a  mile  distant ;  site  of  slaugh- 
ter house  as  bad  as  can  well  be,  close  to  a  proverbially  unhealthy  native  town;  sea 
breeze  cut  off  by  bazaars,  large  buildings,  &c. ;  washermen's  tanks  particularly  obnoxious. 


VI.  BARRACK  CON- 
STRUCTION. 


Hyderabad. 


There  are  ten  barrack  rooms,  holding  %  men  each;  with  1,84!)  cubic  feet,  and  S6  superficial 
feet  per  man ;  each  barrack  has  two  non-commissioned  officers'  rooms  at  each  end,  with 
a  lavatory  projecting  from  the  centre ;  double  verandahs  and  three  rows  of  beds  between 
the  opposite  doors  and  windows;  verandahs  8i  feet  wide ;  barracks  constructed  of  pucka- 
brick  and  lime  ;  floors  partly  of  brick,  partly  of  stone,  raised  2h  feet  above  ground ;  would 
be  a  great  improvement  for  barracks  to  be  raised  on  arches,  "  from  the  well-known  habit  of 
malaria,  in  keeping  towards  the  surface  of  the  earth  ;"  barracks  "  cleansed  and  limewashed 
twice  a  year." 
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Figs  ] ,  2,  and  3  show  a  plan,  internal  elevation,  and  section  of  the  barracks ;  with  three  rows 
and  space  for  four  rows  of  beds  between  the  opposite  windows  ;  these  figures  illustrate  the 
general  construction  of  this  class  of  barrack. 

Construction. 

Foundations  and  superstructure  are  of  burnt  brick  and  lime. 
Floor  of  large  bricks  set  in  lime. 

Roof  consists  of  teak  trusses,  purlins,  rafters,  battens,  matting  plastered  over  with  mud  and  straw 
and  single  tiles  on  top. 

Doors  (each  4  ft.  by  10  ft.)  are  partly  Venetian  and  partly  glazed. 
Windows  (each  4  ft.  by  2  ft.)  are  fixed  Venetians. 

Each  roof  is  provided  with  three  ventilators,  lift,  long  and  6  ft.  broad. 

Fig.  1. — Plan  and  Sections  of  one  of  the  European  Barracks  at  Hyderabad  (Sinde). 
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Fig.  2. — Longitudinal  Section. 


Fig.  3. — Cross  Section. 
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Twenty-two  European  barrack  rooms ;  ten  contain  100  men  each,  nine  contain  47  men  each, 
three  contain  50  men  each;  cubic  feet  per  man  from  1,175  to  1,604;  superficial  feet  per 
man  from  65  J  to  114^;  each  barrack  has  a  verandah  10  feet  wide  and  two  rows  of  beds 
between  opposite  doors  and  windows ;  barracks  constructed  of  stone  and  lime ;  floors  of 
cut  stone  in  permanent  barracks,  chunam  and  earth  in  others ;  floors  raised  from  3  feet 
to  3^  feet  above  ground,  no  passage  of  air  beneath ;  walls  and  ceilings  cleansed  and  lime- 
washed  every  six  months ;  bedsteads  consist  of  boards  on  iron  trestles. 

One  room  for  100  men,  giving  1,008  cubic  feet  and  48  square  feet  per  man;  windows 
on  opposite  sides  ;  verandah  10 feet  wide;  floors  raised  one  foot  above  the  ground,  of  stone, 
laid  on  rammed  earth  ;  no  passage  of  air  beneath;  temporary  barrack. 

Two  barrack  rooms  for  40  men  each,  giving  984  cubic  feet  and  42  square  feet  per  man ; 
verandah  (open)  along  one  side  and  end  of  each ;  doors  and  windows  on  opposite  sides ; 
beds  in  two  rows ;  floors  raised  above  ground ;  no  passage  of  air  beneath  ;  where  not 
paved  with  stone,  the  floors  are  of  clean  gravel  and  sand,  rammed ;  surface  plastered  once 
a  week  or  oftener,  with  cow-dung ;  windows  are  ordinary  plank  shutters ;  bedsteads  iron, 
or  planks  on  iron  trestles ;  buildings  of  burnt  bricks  and  lime,  with  thatched  roofs. 

Six  rooms  for  European  soldiers,  containing  46  men  each,  at  from  1,346  to  1,452  cubic 
feet  per  man,  and  from  60  to  62  square  feet  per  man ;  the  Isthmus  barracks  are  built  of 
rubble  and  chunam,  over  an  arched  basement  12  feet  high ;  front  Bay  barracks  built  of 
wattle  and  daub,  and  floors  paved  and  raised  two  feet  nine  inches  above  ground ;  no 
passage  of  air  beneath ;  whitewashing  twice  a  year ;  barracks  have  verandahs ;  two  rows  of 
beds  between  opposite  doors  and  windows. 

Four  temporary  barracks  for  60  men  each ;  933  cubic  feet,  66  square  feet  per  man ;  built 
of  burnt  brick  and  mortar,  sun-dried  brick  and  mud.  Floors,  some  of  brick,  some  of  chunam, 
raised  4  feet  above  ground.  No  passage  of  air  beneath,  verandahs  all  round.  Two  rows 
of  beds  between  opposite  windows  ;  walls  and  ceilings  washed,  whenever  required.  Figure  4 
shows  the  general  construction  of  the  temporary  barracks  at  this  station  and  elsewhere  in  the 
Presidency. 

Fig.  4.— Temporary  Barrack  at  Baroda. 
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Thirteen  barrack  rooms,  for  forty  men  each  at  735  cubic  feet  and  50  square  feet  per  man- 
Temporary  wattle  and  daub  walls  ;  grass  thatched  roofs ;  floors  of  beaten  earth,  raised 
one  to  five  feet  according  to  slope.    No  passage  of  air  beneath.    Verandahs  all  round. 

Eight  barrack  rooms  contain  7"  men  each,  and  3  containing  80  each,  with  from  1,100  to  1  200 
cubic  feet  and  59  square  feet  per  man.    Space  between  windows  for  two  beds  6^  feet  wide 
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Verandahs  10  feet  wide  on  all  sides ;  used  by  soldiers  to  sleep  in  at  their  discretion ;  2  rows  of 
beds  between  opposite  doors  and  windows;  materials,  burnt  brick  and  mortar;  floors 
concrete,  raised  2  feet  above  ground.  No  passage  for  air  beneath.  Limewashing  done 
at  no  stated  period.    Bedsteads,  iron  trestles  and  boards. 

Kirkee. — Sixteen  barracks  containing  36  men  each,  with  from  1,034  to  1,487  cubic  feet  and 
64  square  feet  per  man.  Open  verandah  to  each  barrack,  5  feet  to  9  feet  wide ;  never  used 
as  sleeping  quarters,  except  on  emergency.  No  glass  windows,  only  wooden  shutters  ; 
materials  of  new  barracks,  burnt  brick  and  lime ;  of  others,  burnt  brick  and  mud ;  floors 
of  the  former  paved ;  floors  of  the  latter  mud ;  floors  of  old  barracks  not  raised  above 
ground ;  new  barracks  raised  3  feet,  but  no  passage  of  air  beneath.  Floors  should  be  raised 
14  feet  above  the  ground. 

Poena. — -Thirty-two  barrack-rooms  containing  40,  42,  84,  and  96  men  per  room,  at  from  902 
to  1,314  cubic  feet  and  from  57  to  76  square  feet  per  man.  Some  barrack  rooms  have 
closed  verandahs  ;  windows  and  doors  on  opposite  sides.  Closed  verandahs  sometimes  used 
as  sleeping  quarters ;  materials  brick  and  lime  plastered  ;  some  floors  are  paved  and  raised 
3  feet  above  ground;  no  passage  of  air  beneath.    Some  of  the  barracks  have  upper  stories. 

Twelve  barracks,  50  men  each,  at  756  cubic  feet,  55  square  feet  per  man ;  temporary,  of  sun- 
dried  brick  and  mud ;  chupper  roofs,  doors  and  windows  of  matting,  nailed  over  jungle-wood 
frames ;  mud  walls  plastered  and  white-washed  inside  and  out.  One  barrack,  100  men,  at 
990  cubic  feet,  56  square  feet  per  man,  of  burnt  brick  and  mud,  glass  windows,  half-glazed 
doors.  Floors  earth  and  broken  brick,  raised  one  to  2\  feet  above  ground.  No  passage  of 
air  beneath. 

Barrack  accommodation,  temporary,  consists  of  9  rooms,  each  containing  80  men,  with  1,000 
cubic  feet  and  50  square  feet  per  man.  Barracks  have  a  single  open  verandah;  windows 
and  doors  on  opposite  sides,  beds  being  arranged  in  two  rows  between  them.  Foundations, 
plinth,  and  main  walls  stone  and  lime,  plastered  outside.  Floors  of  flag  stone,  chunam, 
and  moorum,  raised  from  \\  to  2\  feet  above  ground;  no  passage  of  air  beneath; 
verandahs  occasionally  used  as  sleeping  accommodation.  Bedsteads  of  wood  and  of 
boards  and  trestles ;  cotton  mattresses,  which  get  damp  during  monsoon ;  bedstead  harbour 
bugs. 

Tbree  barrack  rooms,  one  for  63  men,  and  two  for  25  men  each ;  480,  540,  and  685  cubic  feet, 
and  58  and  60  square  feet  per  man.  Windows  on  opposite  sides ;  beds  ranged  between. 
Barracks  of  stone,  or  brick  masonry;  floors  raised  from  13  to  20  feet  above  ground; 
passage  for  air,  but  no  thorough  draught ;  no  verandahs ;  floors,  chunam  and  teak  planks ; 
bedsteads,  wood.    Barracks  limewashed  twice  a  year. 

Twelve  permanent  barracks  for  artillery,  50  men  in  each,  at  1,135  cubic  feet  and  51  square 
feet  per  man.  Twelve  temporary  barracks  for  infantry,  50  men  in  each,  at  807  cubic  feet 
and  57  square  feet  per  man.  Majority  of  buildings  have  windows  on  opposite  sides ;  beds 
arranged  between  them;  verandahs  10  to  13  feet  broad.  Part  of  the  broader  verandahs 
taken  in  to  barrack-room.  Permanent  barracks  of  brick ;  temporary,  of  wood  framing, 
wattle  and  daub  walls ;  floors  of  moorum,  raised  1  to  2  feet  above  ground ;  no  passage  of  air 
beneath ;  walls  limewashed  once  in  six  months,  or  oftener  if  necessary.  Bedsteads,  boards 
on  iron  trestles. 

Barracks  temporary.  New  stone  barracks  about  to  be  built,  apparently  on  the  regulation  plan. 
Two  floors ;  windows  and  doors  on  opposite  sides ;  each  barrack  to  contain  264  men ; 
distance  between  opposite  windows,  50  feet;  two  intervening  rows  of  piers  and  arches. 
Four  (4)  rows  of  beds  between  opposite  windows.  Construction  bad  as  regards  ventilation, 
agglomerating  numbers  together,  and  as  to  small  superficial  space. 

Twenty-eight  barrack  rooms,  for  from  36  to  72  men  per  room,  at  from  813  to  1,430  cubic  feet, 
and  from  59  to  89  square  feet  per  man.  Barracks  long  and  narrow,  with  verandahs ; 
windows  and  doors  on  opposite  sides,  two  rows  of  beds  between.  Built  of  laterite  and 
lime ;  double  tiled  roofs ;  raised  from  0  to  8  feet  above  ground,  but  without  passage  for  air 
beneath.  Limewashed  at  no  stated  intervals.  Fig.  5  shows  the  construction  of  the  infantry 
barracks,  and  generally  of  the  more  simple  forms  of  barracks  in  the  Presidency. 

Fig.  5.— Plan  op  Infantry  Barracks  in  Camp  (9  of  this  sort). 


A  A.  Urinary.       B  B.  Wash-house.       C.  Barrack  room. 

E  E.  Verandah  open  in  front. 


DDDD.  Serjeants'  room. 


New  barracks  in  process  of  construction. 

Two  artillery  barracks  for  56  men  each, -with  811  cubic  feet  and  58  square  feet  per  man ; 
six  infantry  barracks  for  54  men  each,  with  792  cubic  feet  and  56  square  feet  per  man. 
Barracks,  simple  construction ;  one  long  room,  with  a  Serjeants'  room  at  each  end;  windows 
and  doors  opposite;  open  verandahs,  11  and  12  feet  broad.  Barracks  built  of  timber 
framework;  space  (between  posts)  burnt  brick  and  mud ;  roofs  single  tiled ;  floors  moorum, 
2  feet  above  ground;  no  ventilation  beneath.  Bedsteads,  some  iron;  some  iron  trestles 
with  wooden  boards ;  some  of  wood ;  last  greatly  disliked  for  the  bugs. 

Two  barrack  rooms,  one  for  90  men,  with  1,170  cubic  feet  and  61  square  feet  per  man;  one 
for  26  men,  with  643  cubic  feet  and  44  square  feet  per  man.  Barracks  temporary;  built  of 
sun-dried  brick ;  roof  double  tiled ;  floors  moorum,  raised  one  foot,  but  no  passage  of  air 
beneath;  windows  on  opposite  sides;  two  glazed  shutters;  verandahs  on  both  sides  and  at 
ends,  10  feet  wide.    Limewashing  when  required. 

Three  barracks,  viz. : — 

Town. — Five  rooms  (on  two  floors),  two  of  71  men  each,  at  1,518  cubic  feet  and  132  square  feet 
per  man ;  three  of  106  men  each,  at  1,415  cubic  feet  and  from  107  to  126  square  feet  per  man. 
Buildings,  three  sides  of  a  square.    Plan  and  arrangements  very  bad ;  privies,  bath  rooms, 
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ablution  rooms,  cook-house,  in  close  proximity  to  men's  rooms,  some  under  their  verandahs ; 
arched  doorways  on  inner  side  on  ground  floors ;  iron  bars  with  wooden  shutters  in  outer 
walls;  Venetian  shutters  on  upper  floors;  ground  floor  of  stone  flags,  one  foot  above 
ground ;  no  passage  for  air  beneath. 
Fort  George. — Six  rooms  (on  two  floors ;  no  windows,  only  doors)  of  44  men  each,  at  from 
.900  to  1,148  cubic  feet  and  from  77  to  80  square  feet  per  man.  Verandahs,  11A  feet 
wide ;  ground  floor,  flags,  4  feet  above  ground ;  no  passage  for  air  beneath. 
Colaba. — Six  rooms  of  53  men  each,  at  1,075  cubic  feet  and  89  square  feet  per  man.  Long 
narrow  rooms,  with  verandahs ;  windows  and  doors  on  opposite  sides ;  glazed  shutters  on 
the  west,  plank  shutters  on  the  east  side;  three  barracks  have  mud  floors;  three  have  stone 
floors,  !■■§  feet  above  ground;  no -passage  for  air  beneath.  Depot  Barrack  at  Colaba. — 
One  centre  room,  completely  enclosed  by  other  rooms,  without  any  direct  communication 
with  external  air.    Floors  of  all  barrack  rooms  should  be  raised  14  feet  above  ground. 

VII.  MARRIED 
QUARTERS. 

"  Quite  sufficient." 
"  Sufficient." 

Sufficient  for  present  requirements  of  station. 

Twelve  married  quarters  for  infantry ;  24  more  to  be  added ;  12  for  artillery  at  Front  Bay,  and 

12  at  Ras  Tarshyne;  24  for  infantry  also  there. 
"  Plenty." 

84  for  European  regiment ;  14  for  troop,  Horse  Artillery. 

"  Sufficient,  but  extremely  bad  in  construction,  except  part  of  superior  non-commissioned 

officers'  quarters." 
"  Sufficient." 

Not  yet  quite  sufficient,  but  will  be  provided. 

"  Such  quarters  as  exist  are  not  creditable  to  the  Government.  Suitable  buildings  have  been 
estimated  for,  but  no  steps  appear  likely  to  be  taken  for  securing  the  erection  of  the 
buildings." 

Sufficient  only  for  three  married  non-commissioned  officers  or  men. 
Eighty  separate  quarters  for  artillery ;  none  for  infantry  in  temporary  barracks. 
In  tenqjorary  patcheries. 
Separate  quarters. 

"  Not  sufficient ;  some  of  the  end  verandah  rooms  occupied  by  married  men,  sejiarate  from 
the  unmarried." 

"  Sufficient,  but  of  temporary  description,  and  damp  in  monsoon." 

No  separate  quarters  in  town  barracks ;  lower  story  generally  used.    In  Fort  George,  sufficient 

in  the  front  and  rear  verandahs.    At  Colaba  and  depot  barracks,  sufficient. 
"  None  whatever."     "  Two  married  people  of  28th  Regiment,  and  one  of  95th  Regiment, 

occupy  barrack  rooms  with  single  men." 
"  Ample  and  good."    The  following,  Fig.  6,  shows  their  usual  construction  : — 

Fig.  6.— Barrack  for  Married  Men  at  Malligaum. 


Transverse  Section. 


PRISON  CELLS. 

At  three  or  four  stations  the  cells  are  well  situated,  have  sufficient  space  and  ventilation,  and 
are  said  to  be  "healthy."  At  all  the  others  the  sites  are  more  or  less  unhealthy,  the 
cubic  contents  too  small  for  the  climate,  the  ventilation  insufficient,  as  also  the  means  of 
discipline.  Many  of  this  latter  class  of  cells  are  "bad,"  or  "very  bad."  At  Bombay  the 
military  prison  is  part  of  a  native  gaol,  situated  in  an  unhealthy  locality,  and  badly 
ventilated.    The  prisoners  are  subject  to  outbreaks  of  dysentery  and  cholera. 

VIII.  VENTILATION 
OF  BARRACKS. 
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Barracks,  guard-room,  &c.  have  ventilators  in  roof,  sufficient  to  keep  air  pure  night  and 

day;  admitted  air  cooled  by  punkahs  and  tatties. 
Ventilation  by  openings  in  roofs  and  fixed  Venetians  in  walls,  by  wind  shafts,  and  by  open 

doors  and  windows ;  sufficient  for  day  and  night.     Sea  breeze  ample  for  coolness. 
Ventilators  in  side  walls  under  wall-plate  in  barracks  ;  guard-rooms,  openings  in  roof.  When 

barrack  doors  and  windows  shut,  ventilation  insufficient;  air  cooled  by  wet  tatties. 
Ventilation  by  doors  and  windows;  small  apertures  in  wall  near  floor;  similar  apertures  5  feet 

above  each  window ;  sufficient  for  night  and  day,  but  method  objectionable  on  account  of 

draughts  in  monsoon  and  cold  weather.    Air  cooled  by  punkahs  and  tatties. 
Ventilation  by  teak  wood  trellis-work  in  the  walls  over  each  door  and  window ;  also  openings 

in  roof;  sufficient  for  day  and  night;  sea  breeze  sufficient  for  coolness.    Punkahs  recently 

erected,  on  account  of  excessive  sickness  in  a  regiment  recently  arrived  from  unhealthy 

Indian  stations. 

Ventilation  by  openings  in  roof  of  barracks,  sufficient;  air  cooled  by  punkahs  and  tatties. 
Ventilation  of  barracks  by  punkahs,  doors,  windows,  and  ventilators  in  roof;  scarcely 

sufficient  for  crowded  barrack. 
Kirkee. — In  old  barracks,  including  all,  except  two,  there  can  scarcely  be  said  to  be  any 

ventilation.    Pigeon-holes  in  roof,  but  during  rains,  when  ventilation  most  needed,  they 

have  to  be  covered  with  tarpauling.    New  barracks  Ventilated  by  louvre  boards  on  sides  ; 

holes  of  insufficient  size  in  upper  part  of  walls ;  louvres  in  roof ;  on  the  whole  good. 

Ventilation  not  sufficient  to  keep  air  pure  by  night ;  huts  and  guard-rooms,  no  ventilation 

whatever,  except  doors  and  windows  ;  no  means  of  cooling  air. 
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Poona. — Ventilation  by  doors  and  windows.  Ensures  "  some  degree  of  ventilation."  Wanowrie 
barracks,  upper  story  ventilated  along  ridge;  other  barracks  have  cowls,  objectionable  from 
leakage  during  rains ;  weather  side  has  to  be  "  dammed  up  "  during  monsoon.  Ventilation 
in  all  barrack  rooms  insufficient ;  guard  rooms  ventilated  by  doors  and  windows.  Arrange- 
ments independent  of  these  required  both  at  Kirkee  and  Poona. 
Ventilators  of  different  descriptions  fixed  in  ridge  of  roof  of  barracks  and  guard  room. 

Sepoys  ventilate  their  own  huts.    Air  cooled  by  tatties. 
Ventilation  by  doors  and  windows;  not  sufficient.    Air  cooled  by  punkahs. 
Ventilation  in  permanent  barracks  by  cleristory  windows  at  top  of  high  walls.  Temporary 
buildings  have  metal  and  wooden  ventilators  in  ridge.    Where  walls  low,  ridge  ventilation 
generally  employed.    Means  sufficient,  night  and  day.    No  means  of  cooling  air  required. 
Ventilation  by  openings  in  roof,  sufficient  by  night  and  day  for  temporary  barracks.  No 
■  means  of  cooling  air  required. 

No  means  of  ventilation  for  barracks ;  insufficient,  unless  windows  always  open.  No  means 
of  cooling  air. 

Small  ventilators  in  ridge;  sufficient  when  barracks  not  crowded.    No  means  of  cooling  air. 
Ventilation  as  follows  :  — Outer  walls  only  6  feet  high  ;  space  between  top  of  wall  and  roof 
fitted  with  bamboo  mat  frames ;  sufficient  by  night  and  day,  from  the  strong  breezes 
prevailing.    No  means  of  cooling  air.    Native  infantry  huts  have  no  ventilation. 
Ventilation  by  openings  in  roof ;  sufficient  for  day  and  night,  when  windows  always  open. 

No  means  for  cooling  air. 
Town  barracks  ventilated  by  iron  cowls  on  ridges  ;  Fort  George  barracks  by  wooden  cowls  ; 
also  by  openings  high  up  in  walls.  Colaba  barracks  have  lofty  continuous  ventilators  with 
glazed  shutters.  Depot  barracks  have  cowls.  Ventilation  generally  sufficient ;  "  at  least, 
there  are  no  complaints."  Improvement  imperative.  Air  cooled  by  punkahs. 
In  new-  barracks  open  ventilator  in  roof,  and  open  arches  into  verandah ;  "  decidedly  suffi- 
cient "  for  day  and  night.    No  other  means  of  cooling  air. 

DRAINAGE. 

No  drains  or  sewers  for  barracks ;  surface  and  other  drainage  conveyed  into  cesspools  close 
to  the  buildings ;  emptied  as  soon  as  filled.  Cesspits,  2  feet  diameter,  3  feet  deep.  No 
drainage  in  the  bazaar ;  all  filth  carried  away  in  carts  to  the  kilns  and  burnt.  Every  house 
has  a  cesspit,  emptied  daily.  Drainage  of  native  lines  "in  every  respect  satisfactory ;" 
received  into  cesspits  ;  cleaned  out  every  night ;  "  contents  carried  in  skins  on  bullocks' 
backs  to  a  distance."  Privies  cleaned  twice  a  day.  In  native  lines,  contents  of  cesspits 
are  "  thrown  about  in  close  vicinity  to  cesspits."  "  Anything  edible  is  immediately  picked 
up  by  birds  or  dogs."  "  Great  room  for  reform  "  in  native  latrines ;  cleansing  of  which 
consists  mainly  in  the  liquid  "  sinking  into  the  subsoil,  so  that  the  earth  is  thoroughly 
saturated,  and  a  noisome  odour  pervades  the  atmosphere."  "  On  the  whole,  the  sanitary 
condition  of  the  station  is  satisfactory  "  ! ! 
No  drainage  or  sewerage.  Drainage  received  into  cesspits  50  feet  from  nearest  quarters,  and 

removed  by  carts  and  bheesties. 
Drainage  quite  insufficient  and  of  the  very  worst  description ;  drainage  of  privies  and 
urinals  only  on  the  surface.     Lavatories  have  percolating  cesspools  ;  but  soil  does  not 
admit  of  free  percolation.    These  cesspits  are  within  15  yards  of  men's  quarters.  Cook- 
houses have  only  surface  drainage ;  fluid  refuse  of  barracks  daily  carried  away  by  sweepers ; 
bazaar  drainage  imperfect ;  latrines  too  close  to  the  houses,  and  are  not  vsed  at  present  for 
lack  of  a  proper  establishment  to  keep  them  clean.    People  obliged  to  resort  to  the  surrounding 
country  for  the  purposes  of  nature. 
All  drainage  from  barracks  allowed  to  sink  into  subsoil, — very  absorbent;  contents  of  urinals 
and  wash-houses  received  into  cesspits,  10  ft.  diameter,  6"  or  7  feet  deep ;  soil  absorbs  con- 
tents.   Sudder  bazaar  not  drained. 
No  drainage  ;  fluid  refuse  received  into  cesspits  ;  cleared  out  when  necessary  ;  latrines  cleansed 
daily. 

Roof  water  carried  off  by  shallow  ditch  excavated  round  buildings  ;  no  other  drainage  ;  fluid 
refuse  of  barracks  received  into  cesspits  in  rear  of  cook-houses,  40  yards  from  barracks. 
Nullahs  with  stagnant  pools  on  all  sides  of  station,  averaging  400  to  500  yards  from  bar- 
racks ;  lavatory  drainage  goes  into  an  open  ditch  7  or  8  yards  from  the  room ;  latrines 
cleaned  by  sweepers. 

No  drains  or  sewers ;  fluid  refuse  received  into  cesspits ;  emptied  by  sweepers,  and  purified 
by  lime  ;  small  cesspits  attached  to  each  bathing  room,  urinal,  or  privy.  To  each  married 
man's  quarters  there  is  a  bathing  room,  with  cesspit. 
Barracks  drained  by  small  square  underground  drains  into  circular  cesspools,  2  feet  diameter 
and  10  feet  deep ;  emptied  as  found  necessary.  Drainage  not  sufficient;  fluid  refuse  of 
barracks  sinks  into  subsoil ;  bazaar  has  open  channels  or  surface  drains ;  no  bazaar  latrines. 
No  drainage  ;  night  soil  and  all  fluid  refuse  collected  in  cesspits,  3  feet  by  3,  at  the  end  of 

each  barrack,  and  removed  daily. 
Kirkee. — No  arrangements  for  draining  barracks  or  for  carrying  away  refuse  water  from 
wash-houses,  cook-houses,  privies,  &c. ;  all  waste  water,  filth,  &c,  removed  to  a  specified 
locality  by  sweepers.  In  two  new  barracks,  two  small  cesspits  at  end  of  each  building ; 
emptied  daily  ;  in  other  barracks,  refuse  water  runs  into  tubs.  Barracks  and  hospitals  wet 
and  damp  during  3  rainy  months. 
Poona. — No  drainage ;  barracks  and  hospitals  damp  during  rains  ;  other  arrangements, 

same  as  at  Kirkee  ;  bazaar  not  drained  ;  no  latrines  in  bazaar. 
Fig.  7  shows  the  usual  latrine  arrangements  in  barracks. 
Fig.  7. — Plan,  Elevation,  and  Section  of 
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None  but  surface  drainage  ;  always  damp  during  monsoon.  Each  wash-house,  cook-house, 
and  urinal  has  its  own  cesspit ;  contents  removed  when  required.  Hospital  cesspit  125 
yards  from  men's  quarters  ;  barrack  cesspit  not  20  yards  from  quarters,  97  feet  from 
hospital.  Bazaar  streets  have  covered  drains,  emptying  themselves  into  a  nullah  west  of 
bazaar. 

No  sewers  or  drains  whatever  in  vicinity  of  barracks ;  all  refuse  carried  away  ;  refuse  water 
from  men's  lavatories  thrown  on  surface,  and  evaporates. 

Barracks  drained  by  4-inch  tiles  or  8-inch  brick  and  ehunam  sewers,  to  river  from  100  to  350 
feet  distance.    Latrines  not  drained.    Contents  carried  away  by  hand. 

No  drainage,  except  surface  drainage  into  nullahs.  Drainage  of  lavatories  and  urinals  insuffi- 
cient ;  received  into  a  cesspit  40  feet  from  the  men's  quarters. 

Town  barracks  drained  by  sewers  250  feet  long  (to  sea),  H  feet  broad,  5  to  12  feet  in  depth. 
At  Fort  George,  latrines  not  drained  except  into  open  ditch,  always  in  a  foul  state.  Main 
drain  of  Colaba  barracks  2  feet  square,  fiat  bottom.  Great  nuisance.  At  Byculla  stench 
at  times  unendurable.    Drainage  of  native  town  very  defective. 

"  Construction  of  sewers  and  drains  has  not  as  yet  been  considered.  Sewage  will  probably  be 
removed  by  hand."  One  of  the  tanks,  west  side  of  fort,  unsavoury  at  certain  seasons. 
Refuse  in  all  cases  thrown  over  fort  wall.  Open  space  of  ground  near  mainguard  and  parade, 
used  as  a  latrine,  always  offensive,  ready  to  nurture  epidemic  disease. 
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Water  supply  derived  principally  from  wells  filled  by  the  Indus  during  the  inundation. 
Some  wells  brackish  ;  majority  good.  A  few  wells  during  the  hot  weather  become  dirty  and 
offensive  from  not  being  properly  attended  to.  In  others  less  used,  pure  water  is  always 
attainable.  Chemical  composition  not  known ;  water  soft ;  dissolves  soap  readily.  "  No 
doubt  it  swarms  with  animal  life."  Supply  abundant ;  stored  in  an  open  tank ;  full  during 
inundation,  almost  dry  during  May  and  June.    Not  used  for  bathing. 

Water  derived  from  wells ;  supply  never  known  to  fail.  It  is  rather  dull  in  colour,  and 
has  an  earthy  taste,  but  no  smell.  It  contains  chloride  of  sodium,  sulphate  of  soda,  sulphate 
of  lime,  sulphate  of  magnesia,  carbonate  of  magnesia,  carbonate  of  lime  (quantities  not 
given).  The  best  wells  contain  nearly  20T00  of  saline  matter;  quality  not  good ;  injurious 
to  health ;  quantity  sufficient ;  raised  by  Persian  wheels  and  hand-buckets,  and  distributed 
by  water-carriers  in  skins  and  by  casks  in  carts ;  there  are  two  or  three  tanks  filled  by 
rain;  seldom  full,  often  dry.    Water  should  be  brought  from  the  Mulleer  river  or  the  Indus. 

There  are  39  wells,  the  water  is  hard,  but  good;  the  amount  sufficient ;  it  is  raised  and 
distributed  by  water-carriers ;  the  wells  not  liable  to  pollution.    (No  analysis.) 

Water  derived  from  river  and  wells  ;  quantity  unlimited;  colour  clear  and  good  ;  tastes  slightly 
of  vegetable  matter ;  no  chemical  analysis ;  most  of  water  hard ;  raised  and  distributed  by 
hand-buckets. 

Supply  derived  from  wells  ;  amount  of  drinking  water  limited ;  will  be  shortly  increased  by 
a  condensing  machine  ;  it  is  raised  by  bullock  power  and  distributed  on  donkeys  and  camels. 
The  composition  of  four  wells  shows  a  large  amount,  apparently  from  o'O  to  80  grains  per 
gallon,  of  impurity  from  chloride  of  sodium,  chloride  of  magnesium,  chloride  of  calcium, 
sulphate  of  soda,  nitrate  of  lime,  carbonate  of  magnesia^;  there  are  also  storage  tanks. 

Water  from  well;  supply  unlimited;  clear,  without  taste  or  smell;  soft,  good  quality,  and 
contains  no  lime  salts.  The  solid  contents  are  mostly  chloride  of  sodium,  carbonate  of  soda, 
bicarbonate  of  soda,  and  a  faint  trace  of  lime.  (No  detailed  analysis.)  It  is  raised  in 
leather  buckets  by  manual  and  bullock  labour,  and  distributed  by  water-carriers. 

Water  derived  from  tanks  ;  same  tank  used  for  drinking  and  bathing.  "  For  the  former 
natives  slightly  clear  away  surface.  Water,  in  the  sweet  well,  for  Europeans,  is  good;  that 
in  the  tanks  very  bad."  No  chemical  analysis.  1^Yater  raised  and  distributed  by  "  mus- 
sacks  "  of  water-carriers. 

Water,  from  wells,  abundant,  clear,  agreeable,  devoid  of  smell.  Chemical  composition  not 
known.  Drawn  for  use  in  leather  bags,  lowered  over  rollers,  and  pulled  up  by  bullocks 
and  distributed  by  bullocks  and  carriers. 

Water,  derived  mostly  from  wells,  contains  for  the  most  part  a  large  quantity  of  lime  and 
brackish  sea  salt  in  addition.  (No  detailed  analysis.)  Said  not  to  be  unwholesome ;  raised 
by  ropes  and  buckets  and  Persian  wheels,  and  distributed  by  water  carts,  puckallies, 
and  bheesties.    Vehar  lake  water,  which  has  been  conveyed  to  Bombay,  could  be  laid  on. 

At  Kirkee,  water  supplied  from  seven  wells,  averaging  50  feet  in  depth ;  wells  totally  insuffi- 
cient, often  run  short  (water  has  to  be  carried  from  the  river,  half  a  mile  distant),  contains 
from  6  to  8  grains  of  organic  and  inorganic  matter  in  solution,  sometimes  as  much  as 
14  grains  of  organic  matter  in  suspension.  Inorganic  impurities  consist  of  chlorides  of 
sodium,  magnesium,  lime,  sulphates  of  soda,  magnesia,  lime,  nitrates  of  magnesia,  lime, 
carbonates  of  magnesia,  lime,  silica ;  well  water  raised  by  leathern  buckets  and  carried  in 
leather  skins  by  bheesties  on  bullocks.  In  cold  weather  Government  pays  433  rupees,  and 
in  hot  weather  617  rupees  monthly  to  water-carriers.  "  No  such  thing  as  a  pump  known 
at  Kirkee,"  and  "  all  the  arrangements  are  what  they  may  have  been  1,000  years  or  more  ago." 

At  Poona  water  obtained  from  aqueduct,  three  tanks,  and  the  river,  from  which  it  is  forced 
by  pumps  into  camp.  In  hot  weather  aqueduct  dry,  and  has  to  be  fed  from  wells ;  some 
water  stored  in  tanks  not  drinkable.  280,450  square  feet  of  camp  tanks.  No  precautions 
against  drainage  or  surface  impurities  getting  into  tanks.  During  the  hot  weather  water 
is  insufficient  in  quantity  ;  better  supply  absolutely  necessary ;  well  water  raised  by  common 
leathern  buckets,  distributed  in  leathern  skins  by  bullocks,  and  on  the  backs  of  bheesties. 
"  Each  individual  has  his  bheestie,  and  each  regiment  its  set  of  bheesties." 

Water  derived  from  wells  and  tanks ;  2,8.99,125  square  yards  of  tank  surface  within  half 
a  mile  of  station  ;  nearly  all  tanks  dry  at  end  of  hot  season  ;  European  troops  obtain 
drinking  water  from  village  wells  1£  miles  from  barracks  ;  8  other  wells  in  camp,  water 
from  which  contains  so  large  a  proportion  of  salts  as  to  be  unfit  for  use  ;  water  is  clear,  but 
brackish ;"  flavour  varies  according  to  quantity  of  salts,"  amount  varying  remarkably  at 
different  times.  Several  times  water  pronounced  wholesome  by  natives  was  found  to 
contain  of  saline  and  vegeto-animal  impurity,  chiefly  chlorides  and  sulphates  (no  detailed 
analysis).  Water  is  raised  by  ropes  and  buckets,  and  is  distributed  by  bheesties  in  "mus- 
sacks,"  and  also  by  water  carts. 

Water  derived  from  wells,  fed  by  percolation  from  tanks,  liable  to  dry  up.  Houses  along 
the  tank  margins  become  most  unhealthy ;  amount  of  good  water  limited,  contains  about  30 
grains  solid  matter  per  gallon  (no  detailed  analysis) ;  raised  and  distributed  in  leathern 
vessels  by  bheesties. 
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Water  derived  from  wells ;  not  liable  to  pollution ;  amount  too  limited  in  the  dry  season ; 
quality  of  well  water  (with  one  or  two  exceptions)  good  and  wholesome ;  no  chemical 
analysis  ;  water  raised  by  buckets  and  distributed  by  bheesties. 

Not  a  well  containing  good  drinking  water  in  station  ;  all  more  or  less  salt ;  some  very  foul, 
with  sulphureted  hydrogen  gas.  Two  brackish  wells  beyond  camp  contain  best  water ; 
no  chemical  analysis.  "  No  one  thinks  of  drinking  the  camp  water."  Raised  and  dis- 
tributed by  hand  in  leathern  buckets. 

Water  from  wells  liable  to  pollution  both  from  leaves  and  other  matters  falling  into  them  ; 
water  good  ;  no  unpleasant  taste  or  smell ;  no  chemical  analysis;  indications  under  tests  of 
chlorides  and  sulphates  of  lime  or  magnesia,  carbonic  acid,  and  iron ;  quantity  limited  ; 
raised  in  leathern  skins  by  bullocks,  emptied  into  troughs,  and  thence  conveyed  by  water 
carriers. 

Water  from  aqueducts  brought  from  foot  of  hills  ;  said  to  be  good,  wholesome,  and  sufficient ; 

no  chemical  analysis ;  water  discharged  from  aqueducts  into  wells  and  reservoirs,  and 

raised  thence  by  bheesties. 
Water  from  wells,  not  plentiful  but  good ;  composition  varies,  but  pure  wholesome  water  can 

always  be  procured ;  no  chemical  analysis.    Drawn  and  distributed  by  bheesties  in  usual 

manner. 
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To  every  barrack  is  attached  a  "  bathing  room,"  with  benches  and  a  water  cistern.    No  bath. 
Plunge  bath,  3G  feet  long,  14  feet  wide,  5  feet  deep.    Smaller  bath  in  horse  artillery  barrack. 
Lavatory  attached  to  each  barrack,   with  two  baths,  one  for  artillery  and  the  other  for 
infantry ;  water  supplied  by  duct,  from  well  outside ;  and  drained  away  by  pipe  to  open 
watercourse  ;  lavatory  appears  to  have  no  fittings.    Fig.  8  shows  the  usual  nature  of  this 
class  of  ablution  accommodation. 

Tig.  8. — Plan  and  Section  op  a  Washing  Room,  Neemuch.  t 
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Fig.  9. 


No  bath  accommodation ;  men  bathe  in  sea ;  there  are  washing  rooms,  without  fittings,  in 
basement. 

Long  narrow  wash-house,  with  a  sink  extending  its  whole  length ;  a  tub  is  used  for  washing ; 

water  carried  by  bheesties,  and  drained  away  into  open  ditch,  7  or  8  yards  from  room. 
Each  barrack  has  an  ablution  room,  but  no  convenient  fittings  for  washing.    Two  plunge 

baths,  50  feet  by  20,  for  European  regiment ;  one  smaller  bath  for  horse  artillery. 
Kirkee. — Lavatories  merely  open,  paved,  verandah  rooms,  with  tubs  "  amply  supplied  with 
water."  Waste  water  runs  into  tubs  placed  outside.  Two  lavatories  generally  to  each  barrack. 
Poona. — Lavatory  arrangements  the  same.    No  baths. 
Ablution  rooms  supplied  with  tubs ;  water  brought  daily  by  carriers. 

No  lavatories  ;  men  wash  in  one  end  of  the  barrack  verandah.    Plunge  bath,  30  feet  by  20, 

supplied  from  reservoir,  emptied  by  drain  to  nullah,  100  yards  off. 
No  lavatories  ;  men  wash  on  ground  floor;  five  tubs,  supplied  daily  by  bheesties.  Drainage 

carried  through  walls  into  river. 
A  small  washing  room,  8  feet  by  6,  attached  to  each  barrack ;  water,  after  flowing  off  washing- 
bench,  passes  through  urinal  into  cesspool. 
Washing  house  divided  into  separate  rooms  about  8  feet  square  ;  no  fittings.    Water  runs 

into  cesspits  behind.    No  baths. 
Three  washing  rooms,  called  baths,  drained  into  cistern  behind.    No  fittings. 
One  or  more  washing  rooms  to  each  barrack;  water  in  casks,  filled  by  water  carriers,  from 
which  the  men  help  themselves.    One  plunge  bath  in  fort ;  two  plunge  baths  in  camp, 
supplied  with  water  from  wells.  Waste  water  allowed  to  run  by  a  drain  on  to  the  surface  of 
lower  ground.    Fig.  9  shows  the  usual  construction  of  these  plunge  baths. 
Infantry  Plunge  Bath, 


Belgaum. — Plan. 


Section. 


Longitudinal  Section. 


Koi 


Malligaum. 

AssEERCHUR. 

Bombay. 


Washing  places  outside  barrack  verandahs;  stone-paved  floors;  raised  masonry  platforms 
for  hand  basins ;  water  kept  in  casks  supplied  by  bheesties  ;  waste  water  runs  through  urinal 
to  a  cesspool,  emptied  by  sweepers ;  no  baths ;  "  lavatory  arrangements  altogether  very 
defective." 

Lavatory,  with  common  basins  and  tubs  for  washing  and  bathing  ;  water  supplied  by  bheesties ; 

waste  water  passes  through  urinals  by  covered  drain  to  covered  cesspit. 
Lavatories  supplied  with  water  by  hand,  and  drained  into  cesspool  near  building. 
Town  barracks  ;  lavatory  has  stone  floors,  and  water  supplied  by  bheesties,    So  also  at  Fort 

George  and  Colaba.    It  is  put  into  barrels ;  drained  away  after  use. 
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XII.  DIET  AND  COOKING. 

At  all  the  European  stations  of  the  Bombay  Presidency  a  complete  ration  is  issued  as  follows  : — ■ 
Bread,  1  lb.;  meat,  1  lb.;  rice,  4  oz. ;  sugar,  2|  oz. ;  tea,  f  oz.,  or  coffee,  If  oz. ;  salt,  1 
oz. ;  vegetables,  1  lb. ;  firewood,  3  lbs.  The  stoppage  is  3  annas  4  pice  daily  (about  5d.), 
which  is  the  sum  a  married  soldier  receives  if  he  does  not  draw  his  ration.  Beef  is  the  usual 
meat  ration,  but  where  good  mutton  can  be  obtained  it  is  served  out  tv/ice  a  week.  The 
vegetables  vary  with  the  station  and  season.  The  supply  of  potatoes  is  in  general  too 
limited ;  sometimes  they  cannot  be  had.  Cauliflowers,  cabbage,  and  pumpkins  constitute 
the  ordinary  vegtables ;  a  small  quantity  of  onions  sometimes  issued.  Ration  considered 
excellent  as  to  quality,  and  is  regularly  inspected  ;  but  no  change  in  the  constituents  is 
made  to  suit  climates  or  seasons.  Soldier  is  allowed  to  add  additional  meat  and  other 
things,  often  of  very  inferior  quality.  He  has  three  meals  a  day,  breakfast,  7  to  8  a.m. ; 
dinner,  1  p.m. ;  tea,  5  p.m. ;  has  often  meat  at  all  three,  or  fish  and  eggs  at  breakfast,  and 
meat  at  the  other  two,  and  this  in  the  hottest  hours  of  the  day. 
Kitchens  generally  small  outhouses,  with  native  fire-places  and  native  utensils  ;  no  chimnies  ; 
lighting  and  ventilation  often  defective ;  no  water  supply ;  all  water  has  to  be  carried  by 
hand ;  no  drainage,  refuse  water  either  escaping  into  cesspits  or  sinking  into  subsoil. 
Cooking  by  native  cooks ;  meat  is  boiled,  fried,  stewed,  and  made  into  various  messes  ;  not 
always  very  wholesome.  Cooking  seldom  complained  of,  but  might  be  improved,  both  as 
regards  apparatus,  economy,  and  the  results.  The  use  of  tea  or  coffee  before  a  march 
varies  in  different  regiments,  in  some  being  given,  in  others  not. 
Fig.  10,  showing  a  plan  and  section  of  the  cook  rooms  at  Kolapore,  will  give  a  good  general 
idea  of  the  nature  of  the  barrack  kitchens  and  their  drainage. 

Fig.  10.— Plan  op  the  Cook  Rooms,  Kolapoue. 


Section. 


1_J 

I 

i 


TJJ±LLLlU 


tf 


XIII.  INTEMPERANCE. 


Hyderabad  (Sinde). 


KuRKACHEE. 


Ngemuch. 


Aden. 


Baroda. 


Nusseerabad. 


Kirk ee  and  Poona. 


Soldiers  "  temperate;"  "few  confirmed  drunkards;"  "drunkenness  always  punished;" 
spirits  sold  in  canteen  and  bazaar  ;  in  canteen  "  good,"  in  bazaar  "  very  bad ;"  "  a  cunning 
man  may  procure  any  amount ;"  "  morning  dram  "  depends  on  commanding  officer, 
quite  unnecessary;  spirit  drinking  can  be  "done  without;"  is  not  conducive  to  dis- 
cipline ;  abolition  of  spirit  ration  advised,  as  also  restriction  of  sale  in  canteens  ;  abolition 
of  it  in  bazaars ;  beer  or  wine  not  so  deleterious,  nor  coffee,  tea,  lemonade,  &c. ;  drunken- 
ness should  always  be  punished,  and  sufficient  recreation  and  amusement  provided  for 
men. 

Soldiers  "temperate;"  about  1  per  cent,  confirmed  drunkards;  1  percent,  of  admissions 
into  hospital  from  delirium  tremens  ;  drunkenness  punished  ;  spirits  sold  in  canteen  and 
bazaar  ;  prohibited  to  European  soldiers  in  latter  ;  spirit  no  part  of  ration  ;  morning  dram 
not  allowed ;  spirits  "  not  conducive "  to  health  or  discipline ;  certainly  often  injurious ; 
difference  of  beer  and  wine  over  spirits  only  one  of  degree  (on  health) ;  sale  of  spirits  should 
be  prohibited  in  canteen  ;  only  beer,  coffee,  tea,  &c,  should  be  permitted  ;  should  be  done 
gradually,  beginning  with  recruits ;  "  no  more  than  one  dram  "  of  spirits  or  one  quart  of 
malt  liquor  allowed  per  man  at  one  issue  at  present. 

Soldiers  "  temperate;"  "  few  confirmed  drunkards  "  drunkenness  always  punished  ;"  spirits 
sold  in  canteen,  but  not  permitted  in  bazaar  to  European  soldiers ;  one  dram  a  clay  allowed  ; 
use  of  spirits  injurious  to  health,  and  "  not  conducive  "  to  efficiency  or  discipline  ;  abolition 
of  sale  might  be  injurious  to  "  habitual  dram  drinkers  wine  or  beer  beneficial  as  compared 
with  spirits ;  coffee,  tea,  &c,  beneficial ;  sale  of  spirits  in  canteen  should  be  prohibited, 
and  only  beer,  coffee,  or  tea  allowed ;  there  should  be  a  reading  room  and  coffee  shop  away 
from  canteen. 

Soldiers  "temperate;"  no  "  confirmed  drunkards ;  "  drunkenness  "always  punished;"  spirits 
sold  in  canteen  and  bazaar ;  average  consumption,  J  dram  per  man  per  day  ;  no  "  morning 
dram ;"  spirits  in  moderation  "  do  no  obvious  mischief ;"  amount  allowed  too  limited  to  do 
mischief ;  bazaar  spirit  bad ;  sale  should  be  prohibited,  but  not  sale  in  canteen,  because 
bazaar  spirits  would  be  drunk ;  malt  liquor  good  for  health ;  tea,  lemonade,  soda  water, 
&c,  far  better  for  health,  efficiency,  and  discipline,  than  intoxicating  drink  ;  one  dram  of 
spirit  or  one  quart  of  malt  liquor  per  man  issued  at  one  time. 

Men,  as  a  rule,  "  temperate ;"  several  "  hard  drinkers ;"  no  confirmed  drunkards ;  a  large 
amount  of  fever  cases  indirectly  caused  by  intemperance;  in  hard  drinkers,  "time  after 
time;"  drunkenness  "  always  punished;"  one  dram  of  arrack  and  one  quart  of  porter  per 
man  can  be  purchased  per  diem ;  spirit  in  moderation  not  injurious  to  health  or  discipline ; 
but  most  of  the  crime  attributable  to  it ;  malt  liquor  preferable  to  spirits  ;  lemonade,  soda 
water,  &c,  not  used ;  if  spirits  prohibited  in  canteen,  worse  liquor  would  be  bought 
secretly. 

Temperate ;  very  few  drunkards  ;  drunkenness  always  punished  ;  spirit  sold  in  canteen,  but 
not  to  European  soldiers  in  bazaar ;  one  quart  porter,  one  dram  arrack  daily,  allowed  ;  or 
two  drams  arrack  and  no  porter  ;  spirits  in  moderation  not  injurious  to  health  or  discipline ; 
should  not  be  abolished  altogether ;  effect  of  malt  liquor  or  wine  depends  on  constitution ; 
better  for  men  to  drink  wholesome  canteen  spirit  than  bad  bazaar  spirit. 

Kirkee,  usually  temperate  ;  only  3  out  of  580  men  habitual  drinkers;  10  others  get  drunk  on 
every  available  opportunity ;  one  admission  into  hospital  in  3G1  caused  directly  by  intem- 
perance; drunkenness  always  punished;  spirits  sold  in  canteen,  but  forbidden  to  soldiers  in 
bazaar;  two  drams  per  man  per  diem  allowed;  in  moderation  and  diluted,  spirits  not 
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injurious  to  health ;  but  drinking  interferes  with  efficiency ;  sale  should  be  abolished  in 
bazaars,  but  not  in  canteens ;  malt  liquor  or  wine  considerably  less  injurious ;  spirits 
produce  same  effect  on  system  as  elevated  temperature. 

Poona. — One  in  200  confirmed  drunkards  ;  one  admission  out  of  113  (into  hospital)  caused 
directly,  and  1  in  28  indirectly,  by  intemperance.  Other  information  same  as  at  Kirkee ; 
but  it  is  considered  that  "  canteen  system  might  be  improved." 

Two  (out  of  76)  confirmed  drunkards  ;  drunkenness  always  punished  ;  spirits  sold  in  canteen, 
but  not  to  soldiers  in  bazaar  ;  "  a  man  may  have  either  two  drams  of  spirits  or  two  quarts 
of  malt  liquor,  or  one  dram  of  spirits  and  one  quart  of  malt  liquor  daily  ;"  "  soldiers  manage 
to  get  drink  in  bazaars,  notwithstanding  all  endeavours  to  prevent  it;"  spirits  injurious 
to  health,  efficiency,  and  discipline  ;  would  be  beneficial  to  suppress  spirits,  if  men  could 
not  get  worse  ;  malt  liquor  much  better. 

No  confirmed  drunkards ;  two  drams  of  spirits,  or  one  dram  and  one  quart  porter,  per  man 
per  diem  allowed  at  canteen ;  no  proper  restriction  at  bazaar ;  no  morning  dram ;  spirits 
decidedly  injurious  to  health ;  not  so  coffee  and  malt  liquor ;  would  be  beneficial  to 
suppress  spirits,  and  substitute  beer,  tea,  coffee. 

No  confirmed  drunkards ;  drunkenness  always  punished ;  privilege  to  sell  spirits  in  bazaar 
sold  by  auction  for  1 9,5(i0  rupees  for  natives ;  two  drams  per  man  per  day  allowed  from 
canteen ;  injurious  to  health  and  should  be  abolished ;  old  soldiers  might  feel  the  loss, 
but  young  soldiers  would  be  benefited  "  beyond  all  comparison ;"  malt  liquor  preferable 
to  spirit  or  wine;  "the  more  of  it,  and  the  less  of  spirits  used,  the  better  for  the  men;" 
spirits  should  be  sold  in  canteens  "  only  on  particular  occasions." 

A  few  drunken  men ;  drunkenness  punished ;  three  quarts  of  malt  liquor,  .without  spirits, 
or  two  quarts  with  one  dram  of  spirits,  or  one  quart,  with  two  drams  arrack,  may  be 
purchased  daily  at  canteen,  but  none  by  European  soldiers  at  bazaar;  spirits  seldom 
"  conducive,"  not  rarely  very  injurious,  to  health  and  discipline ;  sale  should  be  restricted  or 
abolished  ;  malt  liquor  or  wine  more  beneficial ;  coffee,  tea,  soda  water,  better  than  either  ; 
soldiers  obtain  bazaar  spirits,  in  spite  of  the  above  enormous  quantities  allowed,  and  in  spite 
of  all  restrictions. 

No  confirmed  drunkards  ;  spirits  sold  in  canteen ;  prohibited  to  soldiers  in  bazaar  ;  quantity 
varies  in  different  regiments ;  usually  about  a  dram  per  man  per  day ;  injurious  to  health 
and  discipline,  and  should  be  abolished ;  malt  liquor  and  wine  less  injurious ;  former 
sometimes  necessary ;  coffee,  tea,  lemonade,  as  a  rule,  preferable ;  canteens  should  supply 
only  malt  liquor,  &c. 

One  in  100  a  confirmed  drunkard;  14  admissions  to  hospital  last  year  from  intemperance; 
none  among  natives;  other  15  indirectly  from  intemperance;  spirits  sold  in  canteens; 
repressed  in  bazaars,  but  not  stringently  enough ;  quantity  consumed,  one  dram  per  man 
per  diem ;  no  more  than  two  drams  per  day  allowed  ;  in  moderation,  not  injurious  to  health 
or  discipline ;  but  would  be  better  to  abolish  its  use,  if  it  could  be  done ;  malt  liquor  better 
than  spirits  ;  coffee,  tea,  lemonade,  desirable  in  every  respect ;  "  keep  the  men  from  drinking 
other  liquors  ;"  "  whatever  diminishes  drunkenness  is  beneficial  to  health  and  discipline." 

Five  per  cent,  drunkards  in  artillery  company ;  six  cases  delirium  tremens  in  last  two  years  ; 
spirits  sold  in  canteens  ;  one  dram  and  one  quart  porter  issued  per  man  at  one  time  ;  spirits 
not  injurious  in  moderation ;  if  suppressed,  men  would  substitute  bad  country  spirit ; 
delirium  tremens  has  been  produced  here  by  eau  de  Cologne  sold  in  bazaars ;  malt  liquor 
greatly  preferable  to  spirit ;  tea,  coffee,  &c,  undoubtedly  beneficial. 

No  confirmed  drunkards  ;  no  canteen;  spirits  sold  in  bazaar;  malt  liquor  much  better  adapted 
to  climate ;  sale  of  spirits  should  be  restricted  or  suppressed. 

Two  or  three  confirmed  drunkards  ;  1  per  cent,  admissions  to  hospital  caused  by  intemperance; 
spirits  sold  to  soldiers  in  bazaar;  one  dram  allowed  in  morning  before  breakfast  on  march ; 
hot  strong  coffee  would  be  better ;  spirits  injurious  to  health  and  discipline ;  malt  liquor 
better ;  coffee  or  tea  better  than  much  malt  liquor ;  spirits  should  be  abolished,  a/id  beer  and 
coffee  substituted  in  canteens. 

One  per  cent,  confirmed  drunkards  ;  3:7  admissions  to  hospital  (per  cent.)  from  intemperance; 
spirits  sold  in  canteen  and  bazaar;  one  dram  per  diem  allowed  as  a  ration ;  injurious  to 
health  and  efficiency ;  should  be  abolished  as  ration,  and  sale  suppressed  at  canteen 
and  bazaar;  malt  liquor  better ;  but  tea,  coffee,  lemonade,  best ;  penalties  for  selling  liquor 
to  soldiers  outside  ;  but  law  almost  inoperative. 


XIV.  INSTRUCTION 
AND  RECREATION. 


Hyderabad  (Sinde 


KURRACHEE. 


Neemuch. 


Aden. 


Baroda. 


One  ball  court ;  one  skittle  ground ;  one  school ;  one  library  and  reading  room ;  much  too 
small  and  insufficiently  lighted ;  light  paid  for  by  men ;  long  bullets  ;  cricket.  In  hot 
weather,  men,  save  those  who  can  read,  "  have  positively  nothing  to  do  ;  "  no  restriction 
on  exposure  to  sun  ;  men  always  less  anxious  to  expose  themselves  where  no  restriction ; 
large  airy  workshops  "would  prove  a  boon  to  soldiers;"  employment  on  public  works 
"  would  also  be  a  great  boon  ;  "  work  wotdd  be  as  cheaply  done  as  now  ;  it  would  occupy 
the  soldier,  and  he  would  feel  he  was  doing  good ;  a  good  reading  room,  well  lighted 
at  night,  and  more  suitable  books,  a  great  want ;  all  manly  games  should  be  encouraged ; 
savings'  banks  answer  admirably  ;  no  shade  except  in  north  verandahs. 

Ball  courts  ;  skittle  grounds  ;  schools  ;  library  and  reading  room ;  workshops  not  efficient ; 
theatre  unaided  by  Government ;  means  not  sufficient ;  no  day  rooms,  nor  soldiers'  clubs, 
nor  gardens,  nor  gymnasia ;  men  restricted  from  exposing  themselves  to  sun ;  trades 
and  gymnastics  should  be  encouraged;  restriction  on  marriage  should  be  removed;  savings' 
banks  would  be  an  advantage  ;  no  shade  from  trees,  only  verandahs. 

Skittle  grounds ;  schools ;  library  and  reading  room,  former  well  lighted  at  night ;  day  room ; 
soldiers' garden ;  no  workshops;  no  ball  courts;  no  theatre  ;  no  gymnasia;  former  about 
to  be  erected ;  two  latter  would  be  a  great  addition  ;  no  shade  ;  men  kept  in  barracks 
during  hot  months  from  8  a.m.  to  4  p.m. 

One  ball  court;  two  skittle  grounds;  two  schools  ;  one  library  and  reading  room  ;  sufficiently 
lighted  at  night ;  no  day  rooms  ;  no  soldiers'  clubs;  no  gardens  ;  no  workshops  ;  no  theatre ; 
no  gymnasia ;  no  shelter  from  trees,  only  verandah ;  covered  gymnasium  much  wanted ; 
men  kept  in  barracks  during  day  ;  savings'  banks  beneficial. 

Small  library  and  reading  room,  not  lighted  at  night ;  cricket ;  no  ball  court ;  no  skittle 
ground;  no  school;  no  day  room;  no  club;  no  garden;  no  workshops;  no  theatre;  no 
gymnasia.  Workshops,  especially  for  carpenters,  much  needed ;  also  more  suitable  books 
for  library.   There  are  savings'  banks. 
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Kirkee. — Ball  courts  (not  covered) ;  schools ;  library ;  reading  room.  The  following,  though 
much  required,  do  not  exist : — No  day  room  ;  no  club ;  no  gardens ;  no  workshops.  There  is 
no  theatre ;  no  skittle  ground ;  no  gymnasium.  Persuasion  and  personal  influence  used  to 
keep  the  men  from  exposing  themselves.  Foils,  single  sticks,  &c,  much  required.  No 
sufficient  shade.    Savings'  banks  are  advantageous. 

Poona. — Ball  court  (uncovered);  skittle  ground;  schools;  library  and  reading  room;  the 
latter,  being  attached  to  the  schools,  are  objectionable,  though  sufficiently  lighted.  No  day 
rooms  ;  no  clubs  ;  no  gardens  ;  no  workshops  ;  no  theatre  ;  no  gymnasia.  The  three  latter 
much  needed.  Present  means  insufficient;  men  confined  to  barracks  from  8  a.m.  to  4  p.m.; 
savings'  banks  beneficial ;  no  shade  except  verandahs. 

One  ball  court ;  skittle  grounds.  "  Schools  and  schoolmasters  exist,  but  schools  have  to  be 
built."  Libraries.  No  proper  reading  rooms ;  no  day  rooms ;  no  soldiers'  clubs  ;  no  work- 
shops. There  are  gardens.  A  theatre,  constantly  used ;  a  gymnasium ;  races ;  jumping, 
and  other  gymnastics.  Workshops  for  trades  would  be  a  great  benefit.  No  sufficient 
shade. 

Ball  court;  skittle  ground  (uncovered);  library  (lighted  at  night);  school  (no  trained 
schoolmaster).  Gardens.  No  day  rooms;  no  soldiers'  clubs;  no  workshops;  no  theatre; 
no  gymnasia.  Men  restricted  to  barracks  during  day.  Workshops  a  great  desideratum ; 
also  gymnasia.  A  large  open  shed  wanted.  Savings'  banks  would  be  advantageous 
if  workshops  for  trades  were  established.  This  would  keep  many  men  from  canteen.  No 
shade.    Verandahs  too  limited. 

No  ball  court.  A  skittle  ground  and  school.  No  library,  nor  reading,  nor  day  room;  no 
club;  no  garden;  no  workshops  ;  no  theatre;  no  gymnasia.  Men  confined  to  barracks  from 
8  to  5  in  hot  weather.   No  shade  for  exercise.    Savings'  banks  are  advantageous. 

Ball  courts  ;  skittle  ground ;  schools  ;  library  ;  reading  room  ;  gardens  ;  workshops  ;  theatre. 
No  day  rooms;  no  gymnasia;  means  sufficient,  but  not  extensive  enough.  There  are 
savings'  banks.  Soldiers  kept  in  barracks  during  day.  Shade  sufficient  for  exercise,  without 
injury  to  health.  . 

Ball  courts,  skittle  grounds  (uncovered),  school,  library  and  reading  rooms.  No  day  room, 
club,  nor  gardens ;  no  workshops  nor  gymnasium.  A  theatre.  Savings'  banks  answer. 
Shade  insufficient  for  exercise. 

One  school ;  theatre  (barrack  room) ;  no  ball  court ;  no  skittle  ground ;  no  library  nor  reading 
room  ;  no  gardens  ;  no  workshops ;  no  gymnasia.  All  wanted.  Savings'  banks  exist.  Men 
restricted  to  barracks  during  day.    No  sufficient  shade  for  exercise. 

Ball  court,  skittle  ground,  cricket,  schools,  library,  sufficiently  lighted ;  no  day  room  nor 
soldiers'  club;  some  small  gardens.  Workshops  much  wanted;  none  properly  so  called. 
No  theatre;  no  gymnasia.  Two  regiments  at  station  ;  one  restricted  to  barracks  during  day; 
the  other  under  no  restriction,  except  that  the  head  be  properly  covered  in  going  out,  and 
men  discouraged  from  exposing  themselves ;  latter  rule  preferable ;  too  much  confinement 
is  bad.  Well-behaved  men  should  be  allowed  to  go  out  shooting  and  coursing.  Not 
sufficient  shade  for  exercise.    Sheds  wanted.    Savings'  banks  beneficial. 

Skittle  grounds  ;  library,  well  lighted  ;  small  garden  plots ;  station  theatre  ;  "  has  fallen  down 
since  the  preparation  of  this  report;"  no  ball  courts;  no  adult  school;  no  day  room  nor 
club ;  no  workshops  nor  gymnasia.  Artillery  not  restricted  to  barracks ;  permitted  to 
expose  themselves  as  they  please,  and  to  get  up  cricket  matches.  Infantry — men  restricted 
to  barracks,  except  on  duty.  Ball  alley  wanted  and  plunge  baths,  as  "  the  men  have  no 
means  of  keeping  themselves  clean  properly."  Savings'  banks  exist ;  no  shade  except 
verandahs. 

No  means  of  instruction  or  recreation  whatsoever ;  savings'  banks  would  be  advantageous ; 

no  sufficient  shade  for  exercise. 
Ball  court  out  of  repair;  company  library ;  theatre  in  a  private  house;  no  skittle  grounds ; 

no  day  room  nor  club  ;  no  workshops  nor  gymnasia  ;  men  restricted  to  barracks  during  day  ; 

savings'  banks  "  would  certainly  be  advantageous  ;  "  no  shade  except  verandahs. 
No  means  of  instruction  or  recreation  at  town  barracks  ;  at  other  barracks,  ball  courts  ;  skittle 

grounds ;  schools  ;  library  and  reading  room  ;  two  barracks  have  no  library  ;  no  workshops ; 

theatre  occasionally  ;  cricket ;  men  restricted  to  barracks  till  5  p.m. ;  regimental  savings' 

banks  advantageous ;  no  shade  for  exercise  except  verandahs. 


XV.  DRESS. 


Besides  the  usual  cloth  and  woollen  dress,  the  soldier  is  provided  with  light  khakee  tunics  and 
trousers,  and  a  head  dress  to  keep  out  the  sun ;  it  is  said  to  be  well  suited  to  the  climate 
and  duties. 


XVI.  DUTIES. 

With  four  exceptions,  the  replies  from  European  stations  advise  that  recruits  should  be 
thoroughly  drilled  at  home  before  being  sent  to  India ;  one  of  these  four  recommends  that 
recruits  should  be  drilled  in  a  cool  climate  in  India.  Stational  duties  consist  of  drills, 
morning  and  evening,  generally  before  sunrise  and  about  sunset,  from  half  an  hour  to  an 
hour  or  more,  according  to  season  and  weather ;  the  number  of  nights  in  bed  depends  on 
the  strength,  and  appears  to  vary  from  four  to  seven  successively ;  guards  last  24  hours, 
and  are  mounted  at  distances  off  from  a  few  yards  to  two  miles.  Except  at  one  station, 
night  duties  are  not  observed  to  have  any  injurious  influence  on  health ;  the  number  of  roll 
calls  varies  in  different  regiments  from  two  to  seven ;  night  roll  calls  are  not  unfrequent. 

XVII.  PERIOD  OF 
SERVICE  IN  INDIA. 

In  most  of  the  reports  it  is  recommended  that  the  soldier  shall  not  proceed  to  India  under 
20  years  of  age.  The  lowest  age  given  in  one  report  is  18,  and  the  highest  27.  Fully 
drilled  soldiers  at  from  20  to  22  years  would  best  suit  the  requirements  of  India,  as  stated 
by  the  reporters.  The  length  of  service,  they  consider,  should  not  exceed  10  years.  In  one 
instance,  seven  years  are  reckoned  sufficient ;  in  another,  as  many  as  15  not  too  much. 
The  Hyderabad  Committee  state  that  "  a  British  soldier  may  serve  as  long  in  India  as  in 
"  any  other  part  of  the  world.  Two-thirds  of  the  Indian  stations  are  as  healthy  as  any  in 
"  Europe,  provided  the  habits  be  adapted  to  the  country."  The  stational  reports  concur  as 
to  the  desirableness  of  the  soldier  arriving  in  India  at  the  beginning  of  the  cool  season, 
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and  of  his  being  sent  at  once  to  his  regiment,  great  care  being  exercised  to  keep  him 
from  excess  on  landing.   Invalids  should  leave  for  England  so  as  to  arrive  in  early  summer. 


XVIII.  HILL  STATIONS. 


Hyderabad  (Sinde). 

KuRRACHEE. 

Deesa. 


KlRKEE  AND  PoONA. 


Sholapore. 

SURAT. 

Nusseerabad. 
Ahmednuggur. 

lil  HOW. 

Sattara. 
Belgaum. 

KoLAPORE. 


Bombay. 


A.SSEERGHUR. 


Reporters  have  no  experience  of  hill  stations,  but  approve.  Best  elevation,  5,000  feet. 
"  Acclimatization  a  myth,  as  generally  understood." 

Approve.    "  Hill  station  is  to  the  plain  as  the  open  air  to  the  hot-house." 

Mount  Aboo,  45  miles  distant,  over  a  level  sandy  plain.  Ascent  by  bridle  path  in  about  two 
hours  ;  elevation,  4,000  to  5,000  feet.  Climate  favourable  to  residents  and  to  children  of 
Lawrence  Asylum.  Approve  of  hill  stations,  but  they  require  care ;  scurvy,  scorbutic 
dysentery,  general  cachexia,  and  anaemia  have  resulted  from  want  of  variety  and  deficiency 
of  vegetables  in  ration.  "  Last  year  a  company  of  men  returned  from  Mount  Aboo  after  a 
year's  residence,  suffering  from  intermittent  fever,  caused  by  bad  barracks  and  unhealthy 
malarious  position."  The  men  were  "reduced  and  anaemic  from  malarious  poison,  and 
somewhat  scorbutic  from  defect  in  diet.  Mutton  was  the  only  meat  issued  for  12  months." 
"  At  some  hill  stations  there  is  malarious  fever  ;  others  predispose  to  diarrhoea."  Barracks 
and  hospitals  at  hill  stations  of  Kussowlie  and  Subathoo  are  defective  in  structure  and  jdan. 
At  Aboo  the  barracks  were  erected  in  a  malarious  gully. 

Kirkee. — Hill  stations  should  decidedly  be  selected  for  troops,  "but  only  as  a  change  of 
climate."  Amount  of  barrack  and  hospital  accommodation  at  hill  stations  totally  insuffi- 
cient.   Best  elevation,  4,000  feet  above  sea ;  but  no  experience. 

Poona. — The  same  evidence. 

No  experience. 

No  experience  of  hill  stations ;  but  troops  from  hill  stations  are  less  liable  to  fevers,  &c.  on 
returning  to  plains.  Weak  men,  on  arrival  at  Mount  Aboo,  are  liable  to  fever  and  diarrhoea. 
Better  to  locate  troops  in  the  hills,  with  short  service  on  the  plains. 

Advisable  to  select  hill  stations  for  troops  ;  but  no  experience. 

Experience  of  hill  stations  very  limited,  but  "under  certain  conditions,  should  think  that  hill 
stations  would  be  beneficial  to  European  troops."  "  There  should  be  12  months'  residence." 

No  experience  of  hill  stations,  but  "  undoubtedly  it  would  be  desirable  to  locate  troops  on  the 
hills  as  much  as  possible." 

No  experience  ;  but  approve  of  selecting  hill  stations  for  troops.  Considers  "  any  period  of 
residence  in  hills,  beyond  the  acquirement  of  moderate  tonicity,  would  be  injurious." 

No  experience  of  hill  stations ;  but  troops,  on  going  to  hills,  are  liable  to  head  attacks,  hepatic 
affections,  and  rheumatism;  long  residence  in  hills  and  short  residence  on  plains  likely  to 
be  most  conducive  to  health  of  troops. 

Residence  at  hill  stations  would  lessen  liability  to  fever,  and  diminish  predisposition  to 
climatic  diseases  of  plains.  Troops  more  bable  to  diarrhoea  in  Himalaya  than  at  Bombay 
hill  stations.  Bowel  complaints  might  be  guarded  against  "by  flannel,  pure  water,  cleanli- 
ness, clearing  jungle,  thorough  drainage,  and  a  strict  system  of  conservancy."  Advisable 
that  European  troops  be  located  periodically  on  hills,  especially  on  high  table  lands. 
Europeans  should  pass  one  year  in  five  in  a  more  suitable  climate. 

Hill  stations  do  well  for  healthy  men,  and  for  those  simply  debilitated  from  fevers,  but  are 
injurious  for  dysentery  and  structural  disease.  They  are  not  beneficial  throughout  the  year. 
Their  peculiar  diseases  are,  head  affections,  rheumatism,  diarrhoea,  and  dysentery.  Elevations 
above  4,000  feet  are  not  suited  to  chest  affections.  Service  in  the  plains,  with  shorter  period 
of  change  to  hills,  might  be  expected  to  be  the  most  advantageous  to  health. 

No  experience,  but  approve  of  hill  stations. 


XIX.  HOSPITALS. 


Hyderabad  (Sinde). 


Kurhaciiee. 


Site. — Open  and  healthy,  (>00  yards  from  barrack. 
Water  supply. — Wholesome  and  abundant. 

Drainage. — Impurities  carried  away  by  open  drains  into  cesspits  ;  thence  removed  by  hand. 

Construction. — -Wards  .3  feet  raised  above  ground ;  no  perflation  of  air  beneath  ;  roof  water  re- 
moved by  open  drain  ;  material,  pucka-brick  and  lime ;  tiled  roof ;  verandahs.  Built  1854-5. 

Accommodation. — Five  wards ;  no  regulation  number  of  beds  ;  cubic  feet  and  superficial  feet 
per  bed  not  given. 

Ventilation. — No  windows ;  doors  with  Venetian  shutters,  sufficient  to  keep  wards  cool  and 

free  of  odour.    In  hot  weather  wet  tatties  are  used,  and  punkahs. 
Cleansing. — Walls  and  ceilings  limewashed  yearly,  or  oftener. 
Latrines. — Over  cesspits,  cleansed  and  deodorized ;  no  waterclosets. 
Lavatory  and  bath. — None,  except  a  tub  and  hip  bath. 
Hospital  linen  washed  and  dried  in  sun. 
Storage  sufficient  and  dry. 

Bedding. — Wooden  cots  2|  feet  high,  tape  bottoms  ;  beds,  chopped  straw. 
Cooking.  —Means  sufficient. 

Attendance. — Ward  boys.  "  A  comrade  can  always  be  procured,  or  a  nurse,  on  requisition." 
Convalescents. — No  ward  and  no  exercising  ground  for  convalescents.    "  An  unwieldy  and 

uncomfortable  cart  allowed  "  "  for  exercise  of  convalescents;"  "  little  used." 
Female  Hospitals.- — One  with  matron  for  each  corps. 

Site. — All  hospitals,  except  one,  too  near  to  barracks ;   one  very  close  to  picket  ground ; 

general  hospital  200  yards  from  bazaar.    With  these  exceptions,  sites  pretty  open,  and 

"  healthy  as  to  drainage,  elevation,  &c." 
Water  supply. — Abundant,  but  not  good. 
Drainage. — None ;  all  refuse  removed  daily  by  sweepers. 

Construction. — Wards,  except  in  one  hospital,  raised  3  feet  above  ground  ;  no  passage  for  air 
beneath  ;  roof  water  not  carried  away  ;  sinks  into  subsoil ;  no  surface  drainage  or  guttering. 
Material  of  older  hospitals,  sun-dried  brick ;  of  new  one,  stone.  General  and  native  hospital, 
double  roofs  and  walls  ;  others,  single  ;  verandahs  from  8  to  12  feet  broad.   In  double-walled 


BOMBAY  PRESIDENCY. 


449 


Stations. 

Replies. 

hospital  verandahs  are  inside;  used  for  sick  when  wards  crowded.  Fig.  11  gives  a  plan  and 
section  of  the  horse  artillery  hospital  at  this  station,  showing  one  inner  ward  enclosed  on 
all  sides  by  other  apartments,  and  having  no  direct  communication  with  the  open  air. 

Fig.  11. — Plan  and  Section  oe  Hokse  Artillery  Hospital,  Kurrachee. 
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Neemucii. 


Accommodation. — Three  European  and  two  native  (one  ward  each),  containing,  four,  100  beds 
each,  and  one  28  beds.  Cubic  feet  per  bed  in  European  hospitals,  1 ,362  to  1 ,867  ;  square 
feet,  68  to  97-    Cubic  feet  per  bed  in  native  hospitals,  316  to  633  ;  square  feet,  24  to  35. 

Ventilation. — By  doors,  windows,  and  openings  in  roof ;  windows  open  vertically  in  halves. 
Means  sufficient  in  new  hospital;  not  sp  in  old;  no  means  of  cooling  the  air. 

Cleansing. — Limewashing  once  in  three  months. 

Latrines  over  cesspools ;  cleansed  daily,  and  quicklime  put  in.   "  Not  offensive,  if  carefully 

kept."    "  Admit  of  improvement." 
Ablution  and  bath  room. — Sheds  with  tubs  ;  slipper  baths  ;  neither  sufficient  nor  convenient. 
Hospital  linen. — Washed  away  from  hospital. 
Storage. — Sufficient  and  dry. 

Bedding. — Iron  bedsteads,  but  not  universally  so ;  wooden  cots  in  European  and  native 
hospital  (1  foot  2  inches  to  1  foot  6  inches  high) ;  harbour  vermin  ;  straw  beds  and  pillows  ; 
sheets,  blankets,  quilts,  according  to  season. 

Cooking. — Portuguese  cooks.  "  The  younger  and  inferior  cooks,  being  paid  less,  are  found 
in  hospitals." 

Attendance. — Hospital  Serjeant  in  European  hospital ;  10  ward  boys  ;  one  added  for  every  eight 
patients  above  80,  and  one  for  every  bed-ridden  case,  "  and  a  comrade  in  extreme  cases." 
Sufficient  in  number,  inferior  in  kind.    A  havildar  and  comrades  attend  in  native  hospitals. 

Sanitary  state. — Only  one  hospital  out  of  five  "adequate."  Phagedcena  and  gangrene  have 
occurred  from  crowding ;  want  of  space  great  defect ;  better  privies  and  baths  and  better 
ventilation  required,  also  a  matron  to  superintend  cooking  and  distribution  of  diets.  Sug- 
gestions of  medical  officers  may  be  acted  on  or  not  by  higher  authority. 

Convalescents. — No  fenced  ground,  shaded  walks,  or  seats  for  exercise ;  only  vicinity  of 
hospital,  or  verandah,  or  ambulance  cart  to  exercise  in.    No  wards  for  convalescents. 

Female  hosjrJal. — Separate  hospital  for  women  and  children,  with  matron,  assistant  matron, 
and  ward  women ;  satisfactory.    No  female  native  hospital. 

Site. — Open,  on  high  ground,  sloping  away  on  all  sides ;  healthy  as  to  drainage,  elevation, 

absence  of  malaria,  &c. 
Water  supply  sufficient  and  wholesome. 

Drainage. — Refuse  collected  in  cesspools  and  carried  away  at  night ;  night  soil  removed  by 
sweepers. 

Construction. — Floors  3  feet  above  ground  ;  no  passage  for  air  beneath ;  roof  water  allowed  to 
run  away  by  natural  slope  of  ground ;  material,  stone,  lime,  and  brick  ;  thick  single  walls 
and  roofs ;  no  verandahs ;  wards  in  two  floors ;  originally  built  as  a  residency ;  rooms  of 
various  dimensions  ;  upper  floor  not  used  for  sick. 

Accommodation. — One  ward,  30  to  35  sick ;  cubic  feet  per  bed,  1,600  to  1,870 ;  square  feet, 
62  to  72. 

Ventilation. — No  windows ;  all  glass  doors,  with  Venetians ;  no  other  ventilation ;  other 

smaller  wards  have  ventilators  in  roof;  wet  tatties  used  for  cooling. 
Cleansing. — Limewashing  once  in  three  months,  or  as  often  as  required. 
Latrines  like  those  of  barracks  ;  over  cesspit ;  emptied  daily. 

Lavatories  and  baths. — Two  similar  to  barrack  lavatories,  close  to  hospital ;  no  bath-rooms ; 

"ten  fiat  baths." 
Hospital  linen  washed  away  from  hospital. 
Storage  sufficient  and  dry. 
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Aden. 


Baroda. 


KlRKEE. 


Bedding. — Wooden  bedsteads,  infested  with  vermin ;  straw  mattress  and  pillow ;  two  sheets, 

blanket,  and  coverlid ;  iron  bedsteads  should  be  substituted. 
Cooking. — Two  kitchens,  close  to  hospital,  not  large  enough  ;  usual  Indian  utensils ;  cooking 

properly  done  and  sufficiently  varied. 
Attendance. — Ward  coolies  ;  "every  severe  case  allowed  a  comrade." 

Sanitary  state. — "  As  good  as  can  be  expected  in  a  private  house."  "  Would  be  insufficient 

for  increase  of  sickness."    "  Required  "  "  cells  "  for  insane  patients,  hot  and  shower  baths, 

quarters  for  medical  officers. 
Convalescents. — No  shaded  walks,  &c.  "  sick  carts  drawn  by  bullocks  and  elephants."  No 

wards  for  convalescents. 
Female  hospital. — A  small  temporary  hospital  for  females ;  too  small ;  insufficiently  ventilated ; 

otherwise  unsuitable. 
Site. — In  every  respect  healthy. 

Water  supply. — From  wells,  principally  brackish ;  better  supply  is  being  obtained. 
Drainage,  none  :  refuse  water  absorbed  by  soil. 

Construction. — Floors  three  to  four  feet  above  ground,  paved  with  stone ;  no  passage  for  air 
beneath ;  roof  water  sinks  into  subsoil ;  material,  rubble  and  chunam,  wattle  and  daub  ;  walls 
and  roof  single,  but  thick  ;  verandahs  on  two  sides,  used  for  sick  when  hospital  crowded. 

Accommodation. — Three  hospitals  for  Europeans  ;  one  ditto  for  natives ;  former  contain  in  all 
four  wards,  with  10,  12,  and  20  beds  per  ward;  cubic  feet,  900  to  1,872;  square  feet, 
55  to  90  per  man.    In  native  hospital,  cubic  feet,  433  to  565  ;  square  feet,  38  to  51  per  man. 

Ventilation. — Hospital  exposed  to  prevailing  winds ;  air  renewed  by  windows ;  trellis-work 
over  doors  and  windows  ;  open  ventilators  in  roof ;  sufficient ;  punkahs  used  for  cooling. 

Cleansing. — Limewashing  once  a  quarter ;  privies  and  urinals  40  to  50  feet  from  hospital ; 
drained  by  hand;  no  cesspits. 

Ablution  and,  bath  room. —  One  room  for  washing  and  bathing  ;  "  sufficient." 

Hospital  linen  washed  and  dried  by  washermen. 

Storage  sufficient,  and  dry. 

Bedding. — Bedsteads,  planks  on  iron  trestles. 

Cooking  properly  done ;  varied  as  much  as  possible. 

Attendance. — European  hospital  Serjeant,  ward  coolies ;  no  nurses. 

Sanitary  state  of  European  hospitals  "  good ;"  no  epidemic. 

Convalescents. — No  convalescent  ward  ;  no  provision  for  exercise. 

Female  hospital. — None ;  sick  wives  and  children  treated  in  quarters ;  sanitarium  for  females 
at  Steamer  Point. 

Site  to  leeward  of  station  ;  much  too  close  to  river  and  horse  lines. 
Water  supply  abundant  and  good. 
Drainage. — By  a  barrel  drain  to  a  nullah. 

Coristruction. — Wards  raised  1 1  feet  above  ground  ;  no  ventilation  beneath ;  no  provision  for 
carrying  away  roof  water ;  hospital  built  of  brick  and  mud ;  verandahs  8  feet  broad  all 
round. 

Accommodation.- — Four  wards  of  30  beds  each,  giving  1,042  cubic  feet ;  72  square  feet  per  man. 

Ventilation. — No  winds  except  those  passing  over  station ;  proper  ventilation  next  to  im- 
possible; windows,  doors,  and  ventilators  in  roof;  sufficient  as  to  means;  punkahs  in  hot 
weather  and  tatties. 

Cleansing. — Limewashing  whenever  required. 

Privies,  same  as  barracks  ;  "  properly  cleansed." 

Ablution  and  bath  room,  "  very  good ;"   "  a  large  room ;  tinned  copper  washing  basins ;" 

"  a  large  tub  kept  constantly  full  by  a  bheestie  for  those  men  who  are  sufficiently  well  to 

avail  themselves  of  it  for  bathing." 
Hospital  linen  washed  by  dhobies. 
Storage  sufficient  and  dry. 
Bedding. — Iron  cots  18  inches  high  : 

instead. 

Cooking. — Utensils  same  as  barracks ; 


sacking  bottoms ;  straw  mattress ;  coir  recommended 


well  done,  and  means  sufficient." 
Attendance. — Hospital  serjeant  and  ward  boys  ;  "  serious  cases  have  an  European  orderly." 
Sanitary  state  most  objectionable,  as  being  close  to  a  nullah  used  as  a  necessary  by  the  natives, 
and  as  a  receptacle  for  the  filth  of  the  whole  station ;  when  cholera  occurred,  hospital  had 
to  be  evacuated;  "sanitary  recommendations  of  medical  officers  always  attended  to." 
Convalescents. — No  exercising  ground  or  seats  ;  only  verandahs ;  no  wards  ;  "  not  required  ; 

convalescents  live  in  then*  barrack  rooms." 
Female  hospital,  one ;  no  matron,  "  therefore  sick  women  and  children  attended  at  home ; 

present  arrangement  sufficient." 
Site  good  and  healthy. 

Water  supply,  by  bheesties,  as  may  be  needed. 

Drainage. — No  regular  system,  "  not  being  allowed  by  Government  regulation ;"  all  refuse 

water  and  impurities  carried  away  by  sweepers. 
Construction.— Floors  three  feet  above  ground  ;  no  ventilation  below ;  roof  water  sinks  into 

subsoil,  which  is  porous ;  material,  brick  and  lime ;  roof  double  tiled ;  walls  single ;  floor 

paved  ;  hospital  cool ;  verandahs. 
Accommodation. — Two  wards  for  10  sick  each  ;  two  for  12  each  ;  two  for  28  each  ;  cubic  feet 

per  bed,  1,425  ;  square  feet  per  bed,  86. 
Ventilation. — Hospital  receives  full  benefit  of  winds  ;  ventilation  by  doors,  windows,  and  roof 

ventilators ;  scarcely  sufficient ;  air  cooled  by  tatties  and  punkahs ;  stoves  for  dryness  in 

monsoon  required. 
Cleansing. — Limewashing  every  three  months  or  oftener. 
Privies  washed  out  frequently  and  deodorized. 

Ablution  and  bath  room. — Tubs  and  basins  alone ;  permanent  lavatories  with  shower  baths 
much  needed. 

Hospital  linen  washed  by  commissariat ;  means  of  drying  much  wanted. 
Storage  sufficient  and  dry. 

Bedding.—  Iron. cots,  with  straw  mattress  ;  cocoa-nut  shreds  recommended  instead. 
Cooking  properly  done,  and  sufficiently  varied. 
Attendance. — Hospital  Serjeant,  ward  boys  ;  "  sufficient." 
Sanitary  state  good ;  no  hospital  disease. 
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Poona. 


Sholapore. 


Convalescents  —  Sufficient  ground  for  exercise,  but  no  shaded  walks  or  seats ;  doolies  used 

for  carrying ;  no  wards  ;  would  be  desirable. 
Female  hospital,  one  (European  nurse  and  native  assistant) ;  too  small ;  medical  officer  attends 

sick  in  their  own  quarters ;  obstetric  ward  much  wanted. 

Sites  generally  open ;  freely  ventilated  and  healthy. 
Water  supply  abundant  and  wholesome. 

Drainage. — "Artificial  drainage  not  allowed;  refuse  water,  &c,  carried  away  by  sweepers." 

Construction. — Floors  three  feet  above  ground ;  no  ventilation  beneath  ;  no  surface  drainage  ; 
rain  and  roof  water  sinks  into  porous  subsoil ;  material,  brick,  mortar,  and  mud  ;  thatched 
and  tile  roofs ;  floors  of  native  hospital,  clay ;  of  European,  flagged ;  no  verandahs  in 
European  hospital. 

Accommodation. — Two  European  hospitals  of  one  ward  each  for  100  and  107  beds  respectively, 
at  1,2.91  to  1,296  cubic  feet,  72  square  feet  per  bed;  three  native  hospitals  of  one  ward 
each  for  from  21  to  30  beds  ;  at  1,267  to  1,286  cubic  feet ;  70  to  71  square  feet  per  bed. 

Ventilation  by  doors,  windows,  and  ventilators ;  scarcely  sufficient ;  buildings  receive  full 
benefit  of  prevailing  winds ;  air  cooled  by  wet  tatties. 

Cleansing. — Limewashing  whenever  required. 

Privies. — Same  as  in  barracks ;  washed  out  frequently  by  sweepers  and  deodorized. 

Ablution  and  bath  room  consists  of  tubs  and  basins  ;  permanent  lavatories  and  shower  baths 

much  needed ;  no  bathing  places  for  sick. 
Hospital  washing  by  commissariat. 

Storage  sufficient.  ^ 
Bedding. — Iron  frames,  1  foot  4  inches  high,  with  tape  bottoms;  straw  bedding;  blankets  and 

sheeting  ;  natives  use  their  own  bedding,  simply  a  small  rug  or  carpet. 
Cooking  properly  done,  and  sufficiently  varied.    Native  sick  diet  themselves. 
Attendance  "  according  to  regulation  ;  sufficient." 

Sanitary  state,  "  good ;"  no  hospital  disease ;  verandahs  required;  separate  wards  for  special 

cases,  and  accommodation  for  hospital  Serjeant  and  subordinates. 
Convalescents. — Ground  for  exercise ;  but  no  shaded  walks  or  seats;  no  convalescent  wards; 

highly  desirable. 

Female  hospital  too  small ;  very  unsatisfactory  ;  obstetric  ward  and  residence  for  matron 
wanted ;  women  and  children  have  to  be  attended  at  their  own  quarters. 

Site  open,  freely  ventilated. 

Water  supply,  excellent,  "  from  a  well  distant  half  a  mile,  conveyed  by  bheesties.    No  necessity 

for  improving  it  in  this  respect." 
Drainage. — No  drains  or  sewers  whatever ;  all  fluid  refuse  carried  away  by  sweepers. 
Construction. — Floors  one  foot  above  ground;  no  ventilation  below;  no  means  of  surface 

drainage  or  carrying  off  roof  water;  material,  burnt  brick  and  chunam ;  double  tiled  roof- 

verandahs. 

Fig.  12  gives  a  plan  and  section  of  the  artillery  hospital,  Sholapore,  to  illustrate  the  structure 
and  position  of  wards  and  offices,  together  with  the  plan  of  Deesa  hospital;  it  also 
exhibits  the  usual  hospital  provision  made  for  sick  wives  and  children  of  soldiers. 

Fig.  12. — Artillery  Hospital,  Sholapore. 


Accommodation. — Two  wards,  10  beds  each,  at  1,150  cubic  feet ;   75  square  feet  per  man. 
Ventilation. — Iron  cowls  in  ridge,  doors,  and  windows  ;  cooled  by  kuskus  tatties. 
Cleansing  every  three  months,  or  oftener. 

Privies  cleansed  daily  by  sweepers;  "not  more  offensive  than  the  best  of  such  places  usually 
are  in  this  country." 

Ablution  and  bath  room,  make  shift ;  there  is  a  bath  room ;  "  but  all  apparatus  entirely  wanting." 
Hospital  washing  done  by  dhobies. 

Storage. — "Accommodation  in  every  way  susceptible  of  improvement." 
Bedding. — Iron  cots ;  straw  mattresses. 

Cooking  "apparatus  primitive;  best  adapted  for  Indian  cook." 
Attendance,  "  good  and  sufficient." 
Sanitary  state,  "  good  ;"  no  hospital  disease. 

Convalescents. — No  means  of  exercise,  except  in  verandahs  ;  no  convalescent  ward. 
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Stations. 


Replies. 


NUSSEERABAD. 


Deesa. 


SuRAT. 


Female  hospital. — One  ward  in  regimental  hospital  of  8  beds,  at  1 ,400  cubic  feet ;  82  square  feet 
per  bed.  Women  prefer  remaining  in  their  own  huts,  and  being  attended  there,  with  their 
children,  by  medical  officer ;  no  resident  matron  allowed ;  "  present  arrangement  conducive 
to  comfort." 

No  hospital ;  only  temporary  accommodation  in  barracks  and  in  the  church  bungalow  ;  three 

buildings  at  present  used  by  different  arms. 
Water  supply,  "  good;"  carried  by  bheesties. 

Drainage  by  cesspits.  . 

Construction. — Floor  1§  feet  above  ground;  no  ventilation  beneath;  roof  water  discharged 
on  ground. 

Accommodation  in  artillery  hospital,  one  room,  14  beds,  at  1,527  cubic  feet ;  76  square  feet  per 

bed ;  4  verandahs  ;  all  used  for  sick,  when  necessary ;  3  small  "  bedrooms,"  1  bed  each. 
Ventilation. — Doors,  windows,  and  openings  in  walls  ;  exposed  to  prevailing  winds. 
Cleansing. — Limewashing  on  requisition. 
Privies  cleansed  daily. 

Ablution  and  bath  room,  "insufficient;"  four  wooden  tubs  and  four  "gindees"  to  each,  besides 

40  crockery  basins ;  no  baths. 
Hospital  washing  by  native  washermen. 
Storage  insufficient. 

Bedding,  chiefly  wooden  bedsteads,  some  iron ;  straw  mattresses  and  pillows,  cotton  sheets  and 

coverlids,  blankets. 
Cooking,  "  sufficient ;"  sometimes  want  of  good  vegetables. 
Attendance. — Usual  regimental  establishment. 

Sanitary  state. — No  hospital  diseases.  Hospital  should  be  larger;  better  raised;  better 
fitted  up. 

Convalescents. — No   wards;  convalescents  sent  to  barracks  and  put  on  barrack  rations; 

"  marched  out  under  a  non-commissioned  officer  for  morning  and  evening  exercise." 
Female  hospital,  none  ;  only  two  compartments  of  married  quarters. 

Site. — Two  hospitals ;  European  hospital  on  highest  and  best  ground  in  cantonment,  but  too 
near  officers'  quarters,  which  obstruct  the  breeze ;  artillery  hospital  on  lower  ground ;  ven- 
tilation similarly  obstructed. 

Water  supply,  abundant  and  wholesome. 

Drainage  by  cesspools  10  feet  deep  ;  emptied  as  found  necessary. 

Construction. — Ward  floors  18  inches  above  ground;  no  ventilation  beneath;  no  surface 
drainage;  roof  water  sinks  into  subsoil;  material,  burnt  bricks  and  mortar;  tiled  roofs, 
which  are  hot ;  verandahs  all  round ;  sometimes  used  for  sick.  (The  arrangement  of  parts 
in  this  class  of  hospitals  is  shown  in  the  following,  Fig.  13.) 

Accommodation. — European  hospital,  two  wards,  six  beds  each;  1,822  cubic  feet  per  bed; 
104  square  feet  per  bed.  Four  wards,  12  beds  each ;  2,005  cubic  feet  per  man  ;  114  square 
feet  per  man.  Horse  artillery  hospital,  two  wards,  16  and  7  beds  each,  with  2,387  to  1,445 
cubic  feet  per  man,  108  to  65  square  feet  per  man. 

Ventilation. — By  doors,  windows,  punkahs,  and  ventilators  in  roof ;  generally  sufficient. 

Cleansing. —  Limewashing  when  required. 

Privies  over  cesspits. 

Ablution  and  bath  room. — In  infantry  hospital ;  sheds  projecting  from  verandah,  with  tables, 
basins,  chatties,  and  towels ;  sheds  interfere  with  ventilation  of  wards ;  arrangements  in 
artillery  hospital  insufficient ;  means  of  bathing,  chatties,  tin  baths,  and  basins ;  not 
sufficient  nor  convenient. 

Hospital  washing. — By  washermen. 

Storage. — Sufficient  and  diy. 

Bedding. — Iron  bedsteads  ;  rice,  straw,  or  cotton  mattresses;  "hair  or  cocoa-nut  fibre  pre- 
ferable ;"  counterpanes,  blankets,  sheets. 
Cooking.- — By  Portuguese  ;  tolerable. 

Attendance. — "Ample  and  sufficient;"  orderlies  from  regiments  employed  " during  epidemics 

or  in  particular  cases  of  importance." 
Convalescents. — Shaded  walks  for  exercise;  horse  exercise;  no  wards;  such  necessary. 
Sanitary  state. — " Excellent ;"  no  hospital  disease ;  but  hospitals  too  small;  no  dead  house; 

no  guard  house ;  "  men  on  guard  occupy  a  corner  of  front  verandah,  where  they  eat,  drink, 

and  smoke  at  their  discretion." 
Female  hospital. — One ;  arrangements  satisfactory. 

Site. — Castle  hospital  has  native  town  on  three  sides;  site  not  healthy;  native  hospital, 

private  house ;  isolated  and  healthy. 
Water  supply  abundant,  and  "  as  good  as  can  be  got  in  the  neighbourhood." 
Drainage.—"  Several  drains ;"  all  cleansed  daily  by  sweepers ;  native  hospital  cleansed  by 

sweepers. 

Construction. — Castle  hospital,  wards  21  feet  above  ground ;  free  ventilation  beneath ;  lower 
ward  of  native  hospital  two  feet  above  ground ;  floor,  mud ;  roof  water  falls  on  ground 
and  runs  away;  materials,  castle  hospital,  brick  and  chunam  masonry;  floors,  chunam; 
no  verandahs. 

Accommodation. — Castle,  one  ward,  10  beds;  760  cubic  feet  per  bed;  76  square  feet  per  bed; 
one  ward,  eight  beds ;  870  cubic  feet  per  bed ;  72  square  feet  per  bed.  Native  hospital, 
one  ward,  12  beds;  1,077  cubic  feet  per  bed;  83  square  feet  per  bed ;  one  ward,  six  beds; 
989  cubic  feet  per  bed  ;  82  square  feet  per  bed. 

Ventilation  "  good." 

Cleansing. — Lime-washing  once  a  quarter ;  no  privies  in  European  hospital ;  those  of  native 

hospital  cleansed  daily,  but  "  highly  offensive." 
Ablution  and  bath  room. — Tubs  "in  sufficient  quantities;"  "means  of  bathing  convenient 

and  sufficient." 
Hospital  washing  by  native  washermen. 
Bedding. — Wooden  cots  ;  straw  mattresses ;  serge  blankets. 
Cooking.- — Kitchen  insufficient;  cooking  properly  done. 
Attendance. — Hospital  Serjeant;  ward  boys. 

Sanitary  state  "good;"  no  epidemic  disease;  European  hospital  "unfit  for  accommodation  of 

European  patients;"  "native  hospital  not  sufficient;"  "new  hospital  should  be  erected." 
Convalescents. — No  wards ;  no  provision  for  exercise. 
Female  hospital. — None. 
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Fig.  13. — Plan  of  Hospital,  European  Regiment,  Deesa. 
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Ahmednuggur. 


Mhow. 
Sattara. 


Belgaum. 


KOLAPORE. 


Site. — Hospital  200  yards  from  horse  lines ;  open  ;  healthy  as  to  elevation,  drainage,  &c. 

Water  supply  abundant  and  wholesome. 

Drainage  into  cesspits,  whence  liquid  carried  away  by  hand. 

Construction. — Floors  four  feet  above  ground ;  no  ventilation  beneath ;  roof  water  sinks  into 
subsoil ;  material,  brick,  and  tiled  roof ;  cool ;  verandahs  occasionally  used  for  sick ;  part  of 
them  also  used  "  for  eating  meals  in,  there  being  no  rooms  for  the  purpose." 

Accommodation. — One  ward  of  20  beds;  2,016  cubic  feet  per  bed;  84  square  feet  per  bed;  two 
wards,  20  beds  each;  1,843  cubic  feet  per  bed;  77  square  feet  per  bed. 

Ventilation  by  double  sets  of  windows,  one  above  the  other;  "sufficient;"  no  means  of 
cooling,  "  shutting  the  wards  up  by  day  in  hot  weather  being  sufficient." 

Cleansing. — Limewashing  every  three  months  or  oftener. 

Privies  drained  into  cesspools ;  contents  removed  by  sweepers ;  deodorizers  employed. 
Ablution  and  bath  room..- — "Bathing  apparatus  very  simple;"  copper  hand  basins;  wooden 

tubs,  with  slipper  baths  for  hot  water ;  rooms  being  enlarged. 
Hospital  washing  at  a  distance. 
Storage  sufficient  and  dry. 

Bedding. — Iron  cots ;  straw  mattresses  ;  bed  clothes  according  to  season. 
Cooking  "  sufficient." 

Attendance. — Hospital  serjeant;  ward  boys;  "orderly  comrades." 

Sanitary  state,  "good;"  no  gangrene  or  pyaemia;  "cholera  has  appeared  in  it,  as  else- 
where." 

Convalescents.- — Dining  room  required ;  "  anything  is  better  than  dining  in  the  wards  in  India ; 
among  other  reasons,  because  flies,  a  pest  of  the  first  magnitude  in  India,  are  attracted  by 
it ;  such  dining  rooms  are  required  for  all  hospitals ;"  no  shaded  walks  for  exercise ;  no 
convalescent  wards. 

Female  hospital. — One,  with  matron  and  assistant  matron ;  accommodation  not  sufficient. 
No  proper  hospital  accommodation ;  present  hospital  will  be  abandoned  as  soon  as  any  can 

be  provided ;  all  the  arrangements  temporary. 
Site.- — 150  yards  from  men's  barracks  ;  open  ;  freely  ventilated  ;  otherwise  objectionable. 
Water  supply  sufficient  and  wholesome. 

Drainage. — Surface  drains ;  sewage  and  refuse  cleared  away  by  sweepers. 

Construction.- — Floors  1|  feet  above  ground ;  no  ventilation  beneath;  roof  water  carried  away 

by  trenches ;  material,  wattle  and  daub ;  grass  thatch  roofs ;  earthen  floors ;  walls  too  thin ; 

verandahs  on  both  sides  ;  not  sufficient. 
Accommodation. — Four  wards;   12,  20,  26  beds  each;  870,  890,  960  cubic  feet  per  bed; 

60,  61,  66  square  feet  per  bed. 
Ventilation  by  windows  and  openings  under  eaves ;  not  sufficient ;  no  means  of  cooling. 
Cleansing. — Whitewashing  three  or  four  times  a  year. 
Privies  cleaned  by  sweepers. 

Ablution  and  bath  room. — A  washing  room  ;  "sufficient." 
Storage  sufficient  and  dry. 

Bedding. — Iron  bedsteads  ;  rice  straw  mattress  and  pillows. 
Cooking  "properly  done." 

Attendance. — A  hospital  orderly,  "with  occasional  help  of  a  comrade." 

Sanitary  state  "good  ;"  no  hospital  disease ;  hospitals,  "  being  only  temporary,  are  defective  in 
many  points." 

Convalescents. — No  shaded  walks  for  exercise,  nor  seats ;  no  wards. 
Female  hospital. — None. 

Sites. — On  the  whole  good. 

Water  supply. — Wholesome  but  limited, "  being  brought  by  water-carriers." 

Drainage. — -No  sewers,  rain-water  everywhere  flows  on  the  surface.    European  hospitals  have 

cesspools,  emptied  when  necessary ;  sweepers  carry  away  solid  matter  daily. 
Construction. — Floors  from  2  to  7  feet  above  ground ;  no  ventilation  beneath ;  roof  water 

carried  away  in  open  gutters.    Material,  laterite  and  lime ;  verandahs  on  both  sides,  only 

used  for  sick  when  necessary. 
Accommodation. — Artillery,  2  wards,  12  beds  each,  843  cubic  feet,  60  square  feet  per  bed; 

European  infantry,  6  wards,  12  to  42  beds  each,  892  to  1,598  cubic  feet,  69  to  80  square  feet 

per  bed ;  two  native  hospitals,  one  ward  each,  32  beds,  792  cubic  feet,  66  square  feet  per  bed. 
Ventilation,  doors  and  windows  and  through  the  roof  ;  sufficient  when  not  overcrowded. 
Cleansing. — Limewashing  once  a  quarter. 

Privies. — Cleansed  once  a  clay ;  cesspools  always  more  or  less  offensive. 

Ablution  and  bath  room. — No  lavatory ;  a  great  want,  only  tubs  and  slipper  baths  and  one 
shower  bath. 

Bedding. — Iron  cots  ;  straw  mattress ;  straw  or  hemp  pillow ;  cotton  sheets  ;  country  blankets, 

of  a  very  inferior  description. 
Cooking. — Kitchen  arrangements  sufficient. 
Attendance.- — "  Sufficient." 

Sanitary  state. — One  ward  shut  out  from  breeze ;  privy,  a  nuisance  to  the  other ;  epidemic 
disease  has  appeared  ;  sores  sometimes  become  erysipelatous  ;  buildings  too  much  crowded 
together. 

Convalescents. — No  shaded  walks  nor  seats  ;  no  wards. 

Female  hospital. — One ;  sufficient. 

Site. — Generally  healthy. 

Water  supply. — Generally  sufficient. 

Drainage. — None  ;  refuse  water  runs  off,  and  is  either  absorbed  or  evaporated. 

Construction. — Floors  3  to  5  feet  above  ground  ;  no  ventilation  beneath ;  roof  water  falls  on 
ground ;  part  runs  down  the  slope  ;  material,  stone  and  lime ;  roofs  double  tiled,  sufficient 
for  coolness  ;  verandahs,  partly  used  as  dispensary  and  store  rooms ;  only  used  for  sick  in 
extreme  cases.  Figure  14  shows  the  construction  of  a  native  hospital  at  this  station,  with  the 
ward  offices  usually  provided  for  those  establishments. 

Accommodation. —  One  ward,  32  beds,  1,056  cubic  feet,  66  square  feet  per  bed  ;  artillery  ward, 
16  beds,  1,100  cubic  feet,  69  square  feet  per  bed  ;  native  infantry,  60  beds,  541  cubic  feet,  60 
square  feet  per  bed ;  the  last  originally  a  gun  shed,  then  a  cattle  shed,  lately  converted  into 
a  native  hospital. 
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Ventilation. — Infantry  and  artillery  hospitals  have  revolving  cowls  in  roof ;  rain  beats  in  and 
renders  wards  so  damp  that  charcoal  has  to  be  used  to  keep  them  dry ;  with  doors  and 
windows,  cowls  sufficient  to  allow  escape  of  hot  air. 

Cleansing.—  Limewashing  every  three  months. 

Privies  drained  into  cesspool ;  regularly  cleansed  by  sweepers,  and  lime  used. 

Ablution  and  bath  room. — Artillery  hospital,  one  tub,  one  slipper  bath,  one  basin  to  100  men; 

European  hospital,  one  tub,  one  basin  to  100  men  ;  "  insufficient;"  no  bath  rooms ;  hospital 

originally  native. 
Storage. — Very  limited. 

Bedding. — Woodens  cots ;  straw  mattresses  and  pillows,  cotton  sheets,  quilts,  country  blankets, 

bed  carpet;  iron  cots  required  ;  wooden  ones  greatly  disliked  from  bugs. 
Cooking. — Apparatus  insufficient. 

Attendance. — No  hospital  orderly  in  infantry  hospital ;  a  matron  "  sanctioned  only  for  a 

complete  battalion  of  artillery  or  infantry." 
Sanitary  state,  good ;  no  hospital  disease  ;  better  drainage  required. 
Convalescents. — No  shaded  walks  or  seats  ;  no  wards. 
Female  hospital. — None;  treated  in  their  own  quarters. 


Pjg.  14. — Native  Infantry  Hospital,  Kolapore. 


Section. 


Malligaum. 


Bombay. 


AsSEERGHUR. 


3=U 


Site. — Healthy. 

Water  supply. — "  Abundant  and  wholesome." 

Drainage. — None;  "no  refuse  water  lodges  in  vicinity  of  hospital." 

Construction. — Wards  1  foot  above  ground ;  flagged  ;  no  circulation  of  air  ;  roof  water  sinks 
into  subsoil ;  material,  burnt  brick  and  lime ;  walls,  double ;  roof,  tiled ;  verandahs  all 
round  used  for  sick  and  convalescents. 

Accommodation. —  2  wards,  40  beds  each,  829  cubic  feet,  50  square  feet  per  bed;  2  wards, 
8  beds  each,  872  cubic  feet,  62  square  feet  per  bed. 

Ventilation  by  jhilmils,  "  sufficient." 

Cleansing. — Limewashing  once  in  6  months  or  oftener. 

Privies  over  cesspits  kept  clean  by  sweepers. 

Ablution  and  bath  room. — None. 

Bedding. — None  allowed. 

Bedsteads. — Wood. 

Cooking  done  in  a  shed  ;  all  that  is  required. 

Attendance. — Hospital  orderly  and  cook;  "  a  comrade  if  necessary." 
Sanitary  state,  "  good  ;"  no  deficiencies  nor  sanitary  defects. 
Convalescents.— No  wards  ;  take  exercise  in  compound. 
Female  hospital. — None. 

Sites. — Generally  good,  except  at  Colaba,  where  the  hospital  is  on  low  ground. 
Water  supply. — Excellent  from  the  Vehar  waterworks. 

Drainage. — Fort  George,  open  drains  into  ditch,  covered  drains  into  cesspools;  Colaba,  open 
and  covered  drains  to  sea ;  depot  hospital,  cesspools  emptied  when  required ;  also  into 
sea. 

Construction.- — Fort  George  lower  ward,  raised  (i  feet  above  ground,  free  ventilation  beneath  ; 

Colaba  and  depot  hospital  raised  2  feet ;  no  ventilation  beneath ;  roof  water  at  Fort  George 

falls  on  ground ;  at  Colaba,  it  is  collected  in  tank ;  materials,  lime  and  stone  masonry  ; 

closed  verandah,  only  used  for  sick  on  extraordinary  occasions. 
Accommodation. — Fort  George,  8  wards,  3  to  15  beds,  1,788  to  2,223  cubic  feet,  154  to  173 

square  feet  per  bed  ;  58  beds  in  all ;  Colaba,  56  beds  in  8  wards  of  6  and  8  beds,  1,953  to 

2,082  cubic  feet,  156  to  166  square  feet  per  bed;  depot  hospital,  80  beds  in  4  wards  of  20 

each,  2,079  cubic  feet,  126  square  feet  per  bed. 
Ventilation. — Fort  George,  doors,  windows,  windows  in  roof,  and  punkahs;  Colaba,  roof 

ventilators,  doors,  windows,  punkahs ;  depot  hospital,  the  same;  ventilation  "  sufficient;  " 

charcoal  burners  used  for  warming  in  damp  chilly  weather. 
Cleansing. — Limewashing  every  3  months. 

Privies. — Fort  George,  contents  emptied  twice  a  day  into  sea  behind  barracks ;  Colaba,  the 
same ;  depot  hospital,  cesspits  emptied  daily ;  waterclosets  said  to  exist  at  all  the  hospitals 
from  10  to  30  feet  from  wards. 

Ablution  and  bath  room. — Fort  George,  4  bathing  places,  "where  the  patients  can  bathe 
themselves  from  water  barrels  ;"  "  sufficient."  Colaba,  one  lavatory  ;  patients  "  take  water 
to  bathe  themselves  from  wooden  trough  lined  with  zinc ;"  depot  hospital,  two  lavatories, 
water  supplied  in  barrels  or  tubs  ;  "  sick  pour  the  water  over  themselves  with  a  tin  pot." 

Storage. — Sufficient  and  dry. 

Bedding. — Iron  cots. 

Cooking. — Appliances  sufficient ;  diets  should  be  more  varied ;  "  mutton  might  be  allowed 

twice  a  week  as  a  change." 
Attendance. — Hospital  Serjeant ;  a  nurse  or  native  boy  for  each  bedridden  patient. 
Sanitary  state. — Generally  good  ;  no  epidemic  disease. 

Convalescents. — No  special  provision  for  exercise ;  no  wards ;  allowing  convalescents  in 
barracks  "  does  not  answer  well ;"  better  kept  in  hospital  till  fit  for  duty. 

Female  hospital. — Arrangements  quite  equal  to  those  for  the  men  ;  European  female  nurse  or 
matron  allowed ;  satisfactory. 

Site. — In  all  respects  healthy. 

Water  supply. — One  well  only,  "good,"  filtration  required. 
Drainage. — None. 

Construction. — Floors  14  feet  above  ground,  no  air  beneath  ;  roof  water  sinks  into  subsoil ;  no 
gutters  round ;  material,  brick,  mud,  timber,  and  tiles ;  verandahs  on  3  sides,  used  for 
patients  exercising. 

Accommodation. — 6  wards,  1  to  8  beds  each,  21  in  all,  724  to  1,275  cubic  feet,  60  to  100 
square  feet  per  bed. 
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Ventilation  by  doors  and  windows,  sufficient. 

Cleansiny. — Limewashing  twice  a  year. 

Privy  close  to  hospital ;  no  drainage ;  cleansed  twice  daily. 

Ablution  and  bath  room. — One  bath  room  with  a  large  tub ;  also  a  mussack,  "  convenient  and 

sufficient." 
Bedding,  iron  bedsteads. 

Cooking. — "  Properly  done  and  suffiicently  varied." 

Attendance. — "Plentiful  supply  of  ward  coolies;"  "comrades   when    required,"  hospital 
serjeant. 

Sanitary  state. — "Good,"  excepting  the  "  very  dirty  and  unwashed  condition  of  the  hospital 
outhouses." 

Convalescents.— No  shaded  walks  nor  seats ;  no  wards. 
Female  hospital. — None. 

XX.  BURIAL  OF  THE  DEAD. 

All  the  stations  have  European  burial  grounds,  in  which  burial  is  conducted  much  as  at  home. 
These  grounds  have  generally  sufficient  area ;  they  are  not  too  near  cantonments,  and  are 
tolerably  well  kept.  The  grave  space  and  depth  vary,  and  are  under  no  regulation. 
Sometimes  the  graves  are  too  shallow.  The  dead  of  natives  and  camp  followers  are  buried 
or  burned  according  to  caste.  The  native  burial-grounds  and  places  of  cremation  are 
generally  at  a  sufficient  distance  from  cantonments.  The  reports  concur  in  stating  that 
no  injury  to  public  health  arises  from  the  present  practice  of  disposing  of  the  dead.  In- 
terment usually  takes  place  within  24  hours,  and  during  epidemics  at  shorter  periods. 
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BENGAL 
PRESIDENCY. 
Kherwarrah. 


Accommodation  for  seven  companies  native  infantry,  one  troop  native  cavalry. 

The  station  is  1,200  feet  above  the  sea;  surrounded  by  hills ;  open,  freely  exposed  to  the 

winds,  which,  when  from  the  east,  increase  the  frequency  of  intermittent  fever,  influenza, 

and  chest  diseases. 

Surrounding  country  partly  cultivated  and  under  irrigation,  which  affects  injuriously  the 
health  of  the  station ;  but  it  is  the  abuse,  not  the  use,  of  it  which  does  so.  The  soil  is 
ferruginous,  rich  in  organic  matter,  overlying  trap  rocks. 

Water  is  derived  from  wells  and  from  the  nullah  or  river.  Some  of  the  wells  are  contaminated 
by  leaves  and  percolation  of  foul  drainage.  Quantity,  abundant.  Quality,  from  native 
wells,  semi-transparent,  and  "  not  unfrequently  has  a  fishy  taste  and  disagreeable  organic 
"  smell."  It  is  always  safest,  even  with  the  best  wells,  to  boil  or  filter  the  water,  as  guinea 
worm  is  very  common.  No  analysis.  Water  very  hard.  Raised  by  hand  in  vessels.  The 
well  in  the  lines  is  contaminated  by  percolation  of  the  foul  subsoil  drainage  from  the  village 
and  bazaar. 

Climate  very  hot  and  dry,  and  comparatively  non-malarious  from  March  till  June  20th; 
thence  till  September  20th  cooler,  but  loaded  with  malarious  exhalation. 

Malarious  fevers,  spleen  disease,  &c.  prevail  most  in  the  unhealthy  months.  But,  as  a  whole, 
Kherwarrah  "is  the  healthiest  station  I  have  seen."  "  But  none  of  the  stations  have  had 
"  fair  play."  "  Nothing  has  struck  me  so  much  as  the  utter  disregard  which  prevails 
"  regarding  the  commonest  sanitary  precautions.  A  large  proportion  of  the  sickness  at 
"  Dumdum,  Barrackpore,  Dinapore,  Ajmeer,  and  Kherwarrah,  is  owing  to  the  absence  of 
"  a  properly  organized  and  efficient  executive  sanitary  department." 

There  are  no  barracks  ;  huts  of  mud  or  wattle  and  daub,  imperfectly  ventilated.  Men  sleep 
outside  in  hot  weather.    All  barracks  in  India  should  be  raised  on  arches. 

No  lavatories  or  cook-houses.    Natives  cook  their  own  food  and  wash  their  own  clothes. 

There  is  no  conservancy  establishment  for  cleanliness :  "  beyond  the  lines,  this  is  left  very 
"  much  to  the  jackal,  vulture,  and  carrion  crow."  There  are  patrols  to  prevent  nuisances, 
"  except  in  specified  localities."  The  fines  are  kept  clean ;  but  "  the  sweepings  are  deposited 
"  30  yards  to  windward." 

The  bazaar  main  street  is  kept  clean.  In  all  other  places  the  most  ordinary  sanitary  pre- 
cautions are  lost  sight  of.  "  Every  family  has  its  own  cesspool."  "  Dungheaps  close  to 
"  every  hut,"  and  also  holes  for  ordure.  Huts  overcrowded.  "  Nuisance  is  frequently 
"  experienced  in  large  stations  from  the  wind  blowing  over  native  dwellings."  Animals 
are  slaughtered  to  windward.  The  offal  is  thrown  to  dog3,  jackals,  and  vultures.  During 
the  rains,  the  stench  from  the  offal,  the  increasing  accumulation  of  years,  is  sometimes 
dreadful.  The  native  population  "  is  decidedly  unhealthy,  but  chiefly  from  causes  which 
"  can  be  mitigated  or  removed,"  such  as  jungle,  marshy  and  swampy  ground,  small, 
cramped,  damp,  and  unventilated  dwellings,  defective  clothing,  bad  food  and  water,  shelter- 
ing cattle,  sheep,  and  goats  under  the  same  roofs  as  themselves,  neglected  cesspools, 
middens,  exuviae  of  men  and  animals,  absence  of  drainage,  opium  eating,  spirit  drinking,  &c. 

Prevailing  diseases  among  natives  are  malarious  fevers,  splenic  enlargement,  splenic  cachexia, 
diarrhoea,  cholera,  small-pox,  guinea  worm. 

Among  the  native  troops  hepatitis  is  rare,  35  cases  and  1  death  in  17  years.  In  the  same 
period  one  in  every  six  men  suffered  from  guinea  worm,  caused  by  bad  water.  "  Drinkers 
"  of  pure  water  never  get  the  disease."  The  troops  suffer  from  quotidian,  tertian,  quartan, 
remittent,  and  typhoid  fevers ;  acute  and  chronic  dysentery ;  sporadic  and  epidemic  cholera ; 
simple  and  confluent  small-pox ;  acute  and  chronic  rheumatism.  Fevers  alone  constitute 
nearly  40  per  cent,  of  the  admissions,  and  about  a  fourth  of  the  deaths.  Cholera  has 
occasioned  26  per  cent,  of  the  deaths.    "  We  shall  never  arrive  at  sanitary  perfection  in 
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Seetabuldee. 


Chirra  Poonjee. 


"  Indian  military  stations  until  sanitary  officers  are  vested  with  liberal,  responsible,  well 

"  defined  executive  powers." 
The  hospital  is  on  an  open  site,  with  free  ventilation  and  natural  drainage.    But  malaria 

emanates  from  the  nullah  or  river,  30  yards  to  windward. 
Water  supply  abundant,  but  requires  boiling  and  filtering.    No  drainage. 
One  ward,  built  of  sun-dried  bricks  and  mud. 
Tiled  roof,  through  which  hot  air  and  radiant  heat  enter  freely. 
A  verandah  surrounds  it. 

There  are  56  beds,  at  327  cubic  feet,  and  25  square  feet  per  bed.    32  beds  are  kept  in  the 

verandah  to  diminish  the  over-crowding. 
No  windows ;  only  doors  on  opposite  sides,  which,  with  openings  in  the  tiles,  afford  ventilation. 
Privy  of  sun-dried  bricks  ;  kept  clean ;  matter  removed  in  earthern  vessels  ;  charcoal  used. 
No  lavatory. 

"  Each  patient  defers  bathing,  according  to  custom,  till  he  is  cured,  when  he  retires  to  the- 
"  nearest  well,  draws  water,  and  undergoes  the  bath  of  cure."  "  It  is  a  bad  custom."  There 
should  be  a  good  bath  room.  Linen  is  washed  and  dried  by  caste  comrades,  or  by  the 
patients,  when  not  too  ill.  There  are  wooden  bedsteads.  Each  sepoy  brings  his  own 
bedding,  under  direction  of  the  surgeon.  There  is  a  kitchen,  but  the  patients  or  their 
friends  cook  outside,  under  the  nearest  tree.  No  diet  table.  Dooly  bearers  wait  on  the 
sick,  but  their  attendance  cannot  be  exacted  by  regulation.  Comrades  are  allowed  "  in 
"  extreme  cases." 

By  unremitting  exertion  the  sanitary  state  of  the  hospital  is  good,  but  during  the  past  two 

years  gangrenous  and  spreading  sores  have  been  frequent  from  overcrowding. 
Sick  wives  and  families  are  treated  in  their  own  huts. 
Number  of  native  troops — 

Artillery,  16  officers,  122  privates. 
Cavalry,  54  officers,  480  sowars. 
Infantry,  96  officers,  800  privates. 
Surrounding  country  hilly,  basaltic,  dry,  939  feet  above  the  sea ;  freely  exposed  to  winds.  City 

of  Nagpore  two  miles  distant. 
Climate  good.    Hot  from  March  till  June ;  wet  till  end  of  September,  cool  afterwards. 

Fevers  prevail  after  rains.    Hot  season  the  most  healthy. 
Water  supply  from  wells,  moderate  in  quantity,  said  to  be  good  ;  raised  by  a  rope  and  native 
bucket. 

Bazaars  cleansed  by  sweepers.  "  A  sanitary  police  to  prevent  nuisance  would  be  of  great  use." 
Population  at  Nagpore  unhealthy.  Severe  epidemics  of  cholera,  biliary  remittent  fever,  and 
smaU-pox  often  occur  and  prove  fatal  to  large  numbers  of  the  inhabitants.  Intermittent 
fever  and  dysentery  also  common.  Causes  :  defective  ventilation,  insufficient  drainage,  over- 
crowding, want  of  cleanliness,  drunkenness,  and  the  use  of  bang  and  opium. 

During  five  years,  out  of  640  sick  of  native  troops  in  artillery  hospital,  not  a  single  case  of 
hepatic  disease  has  occurred.  In  cavalry  hospital,  out  of  3,054  cases  there  were  eight  of  liver 
disease  ;  when  it  occurs  it  is  usually  the  consequence  of  fever  and  dysentery.  8"28  per  cent, 
of  the  cases  in  the  artillery  from  venereal.  In  the  cavalry  nearly  3  per  cent.  In  the  infantry 
1*47  per  cent.  Remittent  and  intermittent  fevers  are  endemic  among  the  native  troops  ; 
biliary  remittent,  epidemic.  Dysentery,  endemic.  Cholera  and  small-pox,  epidemic. 
Intermittent  fever  causes  31  per  cent,  of  the  admissions  and  13  per  cent,  of  the  deaths. 
Remittent  little  more  than  1  per  cent,  of  the  admissions,  but  6A  per  cent,  of  the  deaths. 
Nearly  22  per  cent,  of  the  deaths  are  due  to  cholera.  Zymotic  diseases  occasion  45i  per  cent, 
of  the  mortality.  Severe  night  duty  quickly  increases  the  number  of  sick  in  hospital.  Pre- 
disposition to  these  diseases  increased  by  the  use  of  bang  and  opium.  This  should  be 
prohibited.  Infantry  parade  ground  should  be  drained,  and  the  "natives  compelled  to  pro- 
ceed to  a  greater  distance  for  the  purposes  of  nature." 

There  are  three  hospitals,  one  for  each  arm.  Sites  of  cavalry  and  artillery  good.  Parade 
ground  in  rear  of  infantry  hospital  almost  "a  swamp  in  rainy  season. 

Accommodation  consists  of  four  wards,  with  102  beds,  30  of  which  have  706  cubic  feet  per  bed. 
The  remainder  have  1,080.  No  windows.  Roof  ventilators  and  gratings.  No  drainage. 
Privies  cleansed  by  sweepers.    No  lavatory  or  bath. 

Head  quarters  of  Sylhet  light  infantry. 

Situated  on  a  small  table  land,  surrounded  by  hills  and  valleys  covered  with  dense  jungle. 
Elevation  4,1 18  feet  above  the  sea,  3,000  feet  above  a  glen  to  the  east.  Surrounding  country 
mountainous,  sandy,  and  swampy.  Station  freely  exposed  to  winds.  Surface  generally 
rocky.  Subsoil  sand,  clay,  gravel.  Rainfall  generally  runs  away,  but  sometimes  lies  on  the 
surface. 

Barometer  varies  between  25^  and  26  inches.    Highest  mean  maximum  temperature  73°  83  in 
May.  Lowest  mean  minimum  50°  1  in  February.    Diurnal  variation  from  4°  8  to  16°  33  F. 
Highest  mean  sun  temperature  91°  25  in  July. 

Moisture  excessive  during  six  months  of  the  year.  Recorded  rainfall  for  one  year,  1859-60, 
615"26  inches.  Of  this  amount  nearly  21  feet  fell  in  the  month  of  June.  Climate  cold  but 
invigorating.  Native  troops  and  European  residents  very  healthy.  Want  of  shelter  and 
severe  storms  render  persons  who  come  from  the  plains  liable  to  chest  affections.  Good 
shelter  and  warm  clothing  are  necessary. 

The  sepoy  huts  are  built  of  stone  and  mud,  thatched  with  leaves,  and  raised  from  2  to  4  feet 
above  the  ground.  The  natural  drainage  good.  But  all  the  buildings  are  damp  from  the 
moist  (not  to  say  wet)  atmosphere. 

Water  is  obtained  from  mountain  torrents,  said  to  be  of  the  best  kind.  A  large  pond,  formed 
from  damming  up  a  mountain  stream,  emits  unpleasant  smells. 

No  lavatories.  Men  wash  in  the  streams.  No  cook-houses.  All  filth  washed  away  by  the 
rains. 

Bowel  diseases  are  prevalent  among  the  Khasia  Hill  people.  Small-pox  and  cholera  are  the 
chief  epidemics,  committing  great  ravages,  caused  by  the  very  filthy  habits  in  houses  and 
persons,  and  by  the  very  bad  food.  The  native  troops  suffer  from  intermittent  fever, 
diarrhoea,  and  dysentery,  contracted  during  their  periodical  change  of  stations. 

The  best  seasons  for  residence  at  Chirra  Poonjee  are  spring  and  autumn.  Great  care  is  neces- 
sary in  the  rains.  Liver  disease  very  rare  among  native  troops.  Very  little  venereal  disease. 
Six  out  of  every  seven  admissions  from  miasmatic  disease  are  caused  by  intermittent  fever. 
The  sepoys  are  temperate.    No  admissions,  either  directly  or  indirectly,  from  intemperance. 
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The  hospital  is  200  yards  from  the  lines.  Site  good.  Water  abundant.  Natural  drainage 
sufficient.  One  ward  for  50  beds,  at  4!)0  cubic  feet  and  1/  square  feet  per  bed.  Ventilation 
by  doors,  windows,  and  fireplaces ;  not  sufficient.  Privy  a  mere  mat  house,  with  earthen 
pots.  No  lavatory  or  bath  arrangements.  Water  is  carried  to  the  sick  by  the  water  carrier. 
Surgery  and  storage  damp.    No  diet  tables  for  the  sick. 

MADRAS  PRESIDENCY. 
Cochin.  Accommodation,  160  native  troops. 

Surrounding  country  low  and  sandy,  4  feet  above  sea  level,  surrounded  by  the  sea  and  back-water. 
Climate  variable,  moist,  chilly,  occasionally  sultry.    Occasions  rheumatic  affections. 
Water  derived  in  part  from  wells,  unfit  for  use  from  privy  infiltration.    Drinking  water  brought 

daily  a  distance  of  18  miles.    One  tank  used  by  sepoys  for  bathing  and  drinking. 
Sanitary  condition  of  bazaar  "as  bad  as  it  could  possibly  be."    "Cleanliness  unknown." 
"  No  drainage."   "  Streets  used  as  privies  without  hindrance."    No  regulation  for  cleanliness 
attempted. 

Engineers'  Department  removed  old  rampart,  and  converted  its  site  into  a  ditch,  now  used  as  a 

public  privy.    Every  odd  corner  "  in  the  most  disgusting  condition." 
Native  houses  filthy. 

Most  common  diseases,  elephantiasis  arabum,  small-pox,  and  cholera,  attributable  to  the  filthy 

condition  and  dirty  habits  of  the  civil  population. 
Barracks  constructed  of  laterite  in  chunam,  with  tiled  roofs.    Huts  of  bamboo  mats,  with 

cudjan  roofs.    Floors  2  feet  above  ground.    No  ventilation  beneath. 
Diseases  of  Native  Troops. — Liver,  very  rare;  none  for  several  years.    Venereal,  about  1*7  per 
cent,  of  total  sick.    Among  160  men  there  were,  in  1869,  20  cases  of  ephemeral,  quotidian, 
and  continued  fevers ;  two  cases  of  dysentery ;  two  of  cholera ;  nine  of  rheumatism ;  together 
constituting  26  per  cent,  of  total  admissions. 
Troops  temperate  and  cleanly  in  their  habits. 

Hospital  contains  five  beds.  Water  supply  good.  No  drainage.  Have  been  unable  to  get  the 
hospital  limewashed,  although  applied  for  three  times  in  14  months.  Hospital  out  of  repair. 
"  If  left  as  it  is,  it  would  probably  before  long  be  a  ruin."  Privy,  a  small  room,  with  no 
place  in  which  the  excrement  can  go  to  be  cleared  away;  its  drainage  passes  through  an  opening 
in  the  wall,  and  sinks  into  the  ground.  The  place  often  very  offensive.  Lavatory  and 
bathing  arrangements  consist  of  two  tubs,  out  of  repair.  Attendants,  one  hospital  orderly 
and  a  sweeper.  If  a  sepoy  is  unable  to  cook  his  own  food,  a  comrade  is  told  off. 
Vellore.  Two  regiments  of  native  infantry. 

Station  675  feet  above  the  sea.    Country  consists  of  irregular  chains  of  hills.    Part  of  the 
native  lines  subject  to  overflow  of  water  from  a  nullah.    Site  faulty.    "  Selected  on  military 
and  not  sanitary  grounds."    An  indigo  factory  close  to  the  native  lines  creates  nuisance. 
Subsoil,  alluvium  overlying  primitive  rock.    Climate  "  hot  but  healthy." 
Water  from  wells  and  a  tank ;  the  former  brackish,  apt  to  cause  diarrhoea  in  new  comers. 

Tank  water  used  for  drinking. 
The  native  town  and  bazaars  extensive  and  densely  populated.  "Natives  appear  perfectly 
"  indifferent  to  the  condition  of  their  houses,  few  of  which  are  without  those  hot-beds  of 
"  disease,  dungheaps  and  cesspits."  Wind  blowing  over  these  causes  nuisance  in  the  bar- 
racks. Drainage  from  the  prison  a  constant  source  of  annoyance,  from  the  filthy  habits  of 
the  followers. 

No  latrines  in  the  bazaar.  "  Cleanliness  is  carefully  attended  to."  Native  population  suffers 
occasionally  from  epidemic  outbreaks.  Fevers  prevail  after  the  drying  up  of  the  paddy  fields. 
Diseases  among  the  troops  are,  ephemeral,  quotidian,  tertian  fevers  ;  a  few  cases  of  dysentery. 
No  cholera  this  year.  Most  rheumatic  complaints  due  to  venereal.  "  Epidemic  influences, 
"  though  not  dependent  on  local  circumstances,  are  yet  so  controllable  by  sanitary  measures 
"  that  too  much  attention  cannot  be  paid  to  the  observance  of  these." 
i  Accommodation  for  1,042  native  troops  of  all  ranks. 

The  station  is  close  to  the  sea,  slightly  elevated  above  it.  Surrounding  country  fiat,  sandy, 
and  well  wooded.  The  parade  ground  is  sometimes  overflowed  with  water  during  the  rains. 
Full  exposure  to  sea  and  land  winds;  the  latter,  however,  causing  rheumatism  and 
neuralgia. 

During  the  rains  the  weather  is  close  and  muggy;  parching  in  dry  weather.    January  to 

March  the  most  unhealthy  months. 
Water  derived  from  wells,  1 5  to  20  feet  below  the  surface  in  dry  weather ;  close  to  the  surface 
in  wet  weather. 

Barracks  mostly  in  a  ruinous  condition,  without  doors  or  windows,  because  they  are  to  be 
given  up.    No  lavatories.    No  cook-houses.  No  privies  or  urinals.  No  drainage.  Ruinous 
buildings  interfere  with  the  ventilation,  and  afford  concealment  for  dead  carcasses  of 
animals.    The  dead  body  of  an  old  woman  was  found  on  one  occasion.     Native  huts 
wretched,  huddled  together,  without  cleanliness. 
Prevailing  native  diseases,  chiefly  of  the  skin,  attributable  to  want  of  proper  diet. 
Among  the  troops  hepatitis  is  extremely  rare.    There  are  a  few  cases  of  venereal ;  but  the 
principal  disease  is  mild  intermittent  fever,  with  a  few  mild  cases  of  dysentery.    There  has 
been  no  cholera.    Small-pox  is  occasionally  epidemic,  and  rheumatism  rather  prevalent. 
These  diseases  are  most  frequent  in  the  hot  weather.    The  general  bazaar  should  be  kept 

cleaner,  and  the  refuse  of  stale  fish  removed  more  frequently. 
There  is  so  little  intemperance  among  the  native  troops  that  no  effect  on  disease  can  be  shown. 
The  hospital  is  built  on  a  mound  8  feet  above  the  parade  ground.    There  is  one  ward  for  30 
beds  at  620  cubic  feet  per  bed.    Ventilation  by  openings  in  the  walls.    No  waterclosets  or 
urinals.    Privies  cleaned  regularly.    No  lavatory  ;  large  tubs  used  for  bathing.    Iron  cots. 
There  are  no  kitchens.    Attendance  by  hospital  orderlies. 
Mangaloke.  Accommodation  for  two  regiments  of  native  infantry  and  one-third  company  of  artillery. 

Site,  quarter  of  a  mile  from  the  sea,  and  40  feet  above  the  level.    Surrounding  country 
undulating,  wooded,  hilly,  dry,  with  wet  cultivation  in  the  valleys.    Tolerably  open  to  the 
sea,  shut  in  towards  the  land.    No  information  as  regards  climate. 
Water  supply  derived  from  wells ;  said  to  be  good  and  abundant.    No  analysis. 
No  barracks.    "  Hitherto  surface  cleansing  has  been  performed  solely  by  the  heavy  rains 
"  falling  from  May  to  September."    Authority  now  granted  "to  entertain  scavengers'  carts 
"  and  sweepers."    No  public  latrines.    Cantonment  patrolled  to  prevent  nuisances, 
Most  frequent  disease  among  natives,  fever,  with  spleen  enlargement. 
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HUREYHUR. 


Samulcottah. 


Among  the  troops  hepatic  disease  is  very  uncommon.  Constantly  sick  from  venereal :  only 
one  per  cent,  of  total  sick.  Most  common  diseases,  quotidian  fevers  and  rheumatism ;  the 
latter  chiefly  during  land  winds.  More  cleanliness  would  tend  to  mitigate  zymotic  disease 
at  the  station. 

Drunkenness  very  rare  among  native  troops. 

There  are  no  means  of  instruction,  except  schools ;  none  of  occupation  or  recreation  whatever 
at  any  native  station. 

Hospital  well  placed;  good  water  supply.  Two  wards,  with  space  for  56  beds  at  1,100  cubic 
feet  and  77  square  feet  per  bed.  Ventilation  only  by  doors  and  windows.  One  privy  for 
each  ward,  over  a  covered  drain,  down  which  lime  is  thrown ;  and  it  is  flushed  out  with 
water  every  morning.  No  lavatories.  One  large  tub  for  each  ward  for  bathing.  Hospital 
cots  partly  iron  ;  mostly  wood.  No  bedding.  A  convenient  cook-room,  "  used  for  medical 
"  preparations."  Attendance  by  a  hospital  havildar,  detailed  from  the  effective  strength. 
Orderlies  also  detailed.  "  Sufficient."  Convalescents  are  allowed  to  go  to  their  own  houses, 
parading  once  a  day  at  hospital. 

Accommodation  for  one  regiment,  native  infantry. 

Station  elevated  1,831  feet  above  the  sea.    Surrounding  country  flat;  sparsely  populated. 

Open  to  the  prevailing  winds.    Surface  soil,  black  cotton,  resting  on  gravelly  clay,  with 

syenite  and  granite  beneath. 
Most  of  the  well-water  unwholesome  from  earthy  salts,  and  too  hard  to  be  used  with  soap. 

Drinking  water  almost  exclusively  obtained  from  the  river,  $  mile  distant.    It  is  carried  in 

chatties  to  the  men  by  the  females  of  their  establishments,  or  by  servants.    When  the  river 

is  dry,  water  is  obtained  by  digging  in  its  bed. 
Climate  dry,  with  considerable  diurnal  range  in  cold  weather. 
Native  population  subject  to  occasional  epidemics  of  cholera.  « 

Among  troops  hepatic  disease  merely  accidental.  Has  only  met  with  5  fatal  cases  among 
natives  in  20  years'  service.  Out  of  4,400  admissions,  regimental  records  show  51  from 
liver  disease,  with  6  deaths,  in  9  years.  During  the  same  period  there  were 275  admissions 
from  venereal.  The  chief  diseases  among  native  troops  are  fevers,  cholera,  rheumatism, 
dysentery.    Intermittent  the  most  common  form  of  fever. 

Men  barracked  in  huts.  No  ventilation.  The  streets  not  wide  enough.  No  lavatories.  No 
means  of  cooking.  No  privies  or  urinals.  Drainage,  "nil;"  only  open  trenches,  in  which 
"  the  fluid  refuse  of  the  barracks  flows  for  a  limited  distance,  and  is  chiefly  disposed  of  by 
"  evaporation." 

Bazaar  much  in  the  same  state  as  the  men's  lines.    Dung  heaps  close  to  the  houses. 

Hospital  on  a  healthy  site ;  well  supplied  with  water  for  cleansing,  but  not  fit  for  drinking. 
No  drainage.  Refuse  water  and  other  impurities  flow  into  a  cesspit  with  no  outlet.  Solid 
refuse  removed  daily.  Wards  have  verandah.  There  are  3  wards,  containing  40  beds,  at 
1,243  cubic  feet  per  bed.  Ventilation  by  doors,  windows,  and  roof  openings.  Sufficient. 
There  is  a  privy.  No  lavatory.  Sick  only  furnished  with  water.  Convalescents  go  home  to 
bathe.  "The  process  of  washing,  which,  of  their  own  accord,  usually  satisfies  them  while 
"  in  a  hospital,  is  of  the  most  superficial  and  unsatisfactory  nature  to  the  views  of  an 
"  European."  There  is  a  wooden  tub  and  brick  bath  used  remedially.  Diets  are  prepared 
by  the  sick  or  their  relatives.  The  kitchen  is  almost  exclusively  used  for  the  preparation  of 
poultices,  &c.  The  attendance  consists  of  a  standing  hospital  havildar  and  orderly.  Others 
added,  if  necessary.  "  System  operates  very  well,  and  seems  to  be  sufficient  for  the  pur- 
"  pose."  Convalescents  sent  out  with  a  non-commissioned  officer.  Native  dressers  attend 
the  "  followers ;"  medical  officer  admits  dangerous  cases  into  "  the  dissecting  room " 
where  the  relatives  attend  on  them. 

This  station  contains  accommodation  for  one  regiment  of  native  infantry.  It  is  situated  in  a 
valley  with  about  8  miles  of  flat  land  between  it  and  the  sea.  The  site  is  from  20  to  40  feet 
above  the  general  level.  The  nearest  river  is  about  two  miles  distant.  The  station  is  freely 
exposed  to  the  winds.  But  "  unfortunately  a  large  native  town  (with  from  8,000  to  10,000 
"  inhabitants),  with  bazaars  and  enclosures  for  hundreds  of  cattle,  &c,  has  been  allowed  to 
"  grow  up  "  close  to  it,  "  so  that  the  prevailing  winds  carry  impurity  and  contamination 
"  into  the  chief  parts  of  the  cantonment  for  nine  months  in  the  year."  Close  to  the  can- 
tonment is  a  belt  of  prickly  pear,  cut  into  open  spaces  for  privies.  "  This  is  a  very  great 
"  nuisance,  of  large  extent,  and  likely  to  be  provocative  of  cholera  or  typhus."  Irrigation 
from  the  Godavery,  close  to  the  station.  It  produces  "  no  appreciable  effect  on  health." 
"  But  the  climate  is  cooler  in  consequence." 

"Samulcottah  has  (for  the  plains  of  India)  a  most  healthy  climate."  Highest  monthly  mean 
temperature,  95°  in  May;  lowest  monthly  mean,  53°  in  December;  daily  range  considerable, 
from  8°  to  25°.  Rainfall  about  43  inches.  Out  of  50  Europeans  only  one  child  has  died, 
and  this  not  from  the  climate,  in  three  years  and  four  months. 

The  water  supply  is  chiefly  from  a  tank  fed  by  the  rains.  Water  is  obtained  by  percolation 
from  this  tank  into  wells,  said  to  be  "good."  The  tank  water  is  used  by  the  sepoys.  One 
of  its  feeders  runs  through  the  regimental  lines,  and  "  must  always  bring  considerable  im- 
"  purities  with  it."  The  water  tastes  of  decaying  vegetation.  Some  of  the  wells  cannot 
be  used,  "  as  they  contain  apparently  much  saltpetre  and  other  salts."  The  water  is  raised 
and  distributed  by  the  ordinary  leathern  bucket,  or  Palmyra  leaf. 

There  are  no  barracks,  merely  a  place  of  arms. 

No  privies  or  urinals. 

No  conveniences  of  any  kind. 

No  drainage. 

The  most  prevalent  diseases  among  native  population  are  small-pox,  syphilis,  and  intermittent 
fever  at  certain  seasons.  Native  population  healthy.  Country  well  cultivated.  No  marshes. 
Sea  breezes.    Population  well  off.    Have  double  the  pay  they  could  secure  a  few  years  ago. 

Among  the  native  troops  there  has  been  some  scorbutus,  apparently  caused  by  the  use  of  putrid 
fish.  Have  only  had  one  case  of  hepatitis,  and  that  in  an  European.  Prevailing  diseases 
among  sepoys:  intermittent,  remittent,  and  continued  fevers;  dysentery  at  beginning  of 
cold  weather  ;  rheumatism  frequent,  severe,  and  obstinate;  some  small-pox. 

There  are  two  hospitals,  garrison  and  regimental,  under  one  roof;  site  open,  well  ventilated 
and  healthy.  Water  supply  said  to  be  abundant  and  wholesome.  Hospital  walls  not 
8  feet  high,  with  a  sloping  roof.  Floor  on  level  of  ground.  Materials,  brick.  A  verandah 
5  feet  wide  on  one  side.  There  are  2  wards  for  30  beds  at  from  294  to  386  cubic  feet  per 
bed. 
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Berhampore. 


Mercara. 


Windows  are  <;of  wood;"  when  shut  there  is  darkness  and  no  ventilation;  '-'should  be 
"  glazed." 

There  is  space  for  ventilation  between  wall  and  roof,  but  not  sufficient  for  coolness. 
Walls  and  ceilings  limewashed  once  a  month . 

Privy  a  small  room,  cleaned  by  totties.    No  lavatory.    Only  one  tub  in  the  pendall ;  exposed 

to  the  weather.    No  other  means  of  bathing. 
Bedsteads  of  iron  and  wood. 

There  is  a  kitchen  used  for  boiling  water,  arrowroot,  &c. 

Natives  have  their  food  cooked  and  brought  to  them. 

An  assistant  apothecary  is  the  only  attendant  on  the  sick.    Not  sufficient. 

Accommodation  for  a  regiment  of  native  infantry. 

Station  112  feet  above  the  sea,  76  feet  above  the  nearest  lower  ground. 

The  sea  is  8  miles  distant,  and  the  nearest  marsh  3  miles  distant. 

Water  pits  and  broken  ground  half  a  mile  from  the  station,  the  effluvia  from  which  are  preju- 
dicial to  health. 

Country  highly  cultivated.    A  little  irrigation  half  a  mile  distant  produces  no  effect  on  health. 
The  town  of  Berhampore  half  a  mile  from  barracks.    Subsoil,  silicious  rocks  and  gravel. 
Surface,  loam. 

Water  from  wells  and  tanks.    Much  of  the  tank  water  is  unfit  for  drinking  purposes.  Well 

water  generally  not  good. 
Climate  variable.    Dry  from  March  till  the  middle  of  June.    Heat  very  great.    September  to 

November  damp  and  most  unhealthy  from  fever  and  beriberi.    The  most  healthy  months, 

February  to  May. 

There  are  820  huts,  those  for  the  privates  are  11  feet  6  inches  long,  9  feet  broad,  and  7  feet  7 
inches  high. 

Ventilation  by  doors  and  windows  ;  no  lavatories ;  no  cookhouses  ;  no  privies,  nor  urinals. 

No  drainage.  There  are  foul  ditches  in  the  native  town,  a  mile  distant.  No  means  provided 
for  surface  cleansing.  Refuse  is  deposited  in  front  of  the  native  houses.  Bazaar  said  to  be 
"  drained  and  ventilated." 

There  is  a  good  supply  of  water,  "  but  it  is  not  used  for  drinking."  No  latrines ;  no  sanitary 
police ;  no  regulations  for  cleanliness  in  the  bazaar.  The  place  is  dirty  and  crowded.  The 
houses  poor ;  dung  heaps  before  them. 

The  native  population  suffers  severely  from  epidemics,  of  cholera,  and  small-pox,  generally 
once  a  year.    Beriberi,  rheumatism,  syphilis,  fever. 

Among  the  troops,  hepatic  disease  is  exceedingly  rare  ;  about  10  per  cent,  of  the  total  sick  are 
from  venereal.  The  troops  suffer  constantly  from  quotidian  and  intermittent  fever 
also  from  ephemeral  fever,  small-pox  and  chicken  pox.  Epidemic  cholera  occurs  once  a 
year;  rheumatism  frequent.  About  a  third  of  the  admissions  to  hospital,  and  rather  more 
than  a  third  of  the  deaths  are  from  these  miasmatic  diseases.  Cholera  occurs  all  over  the 
station ; — the  other  diseases  in  the  places  where  the  general  sanitary  conditions  are  bad. 
The  use  of  narcotics  and  bad  food  are  also  predisposing  conditions. 

The  hospital  is  half  a  mile  from  barracks,  on  a  healthy  site.  Water  supply  "  sufficient ;" 
"  considered  good  by  the  sepoys,  but  obtained  from  a  tank  used  for  washing  as  well  as  for 
"  drinking."    Refuse  water  removed  by  a  common  (surface  ?)  "  drain." 

The  hospital  contains  two  wards,  for  49  beds,  at  about  1,000  cubic  feet  per  bed.  Ventilation 
by  doors  and  windows ;  "  sufficient."  Privies  cleansed  by  sweepers.  No  lavatory.  A 
bathing  tub,  hip  bath,  and  foot  tub  allowed  for  the  sick.  No  kitchen.  Attendance,  one 
hospital  havildar,  with  an  orderly  comrade  if  necessary. 

Accommodation  for  one  regiment  native  infantry. 

Elevation  above  the  sea  said  to  be  4,500  feet,  and  about  1,200  feet  above  the  table  land  of 
Mysore. 

Average  height  of  barometer  at  10  a.m.,  26-6  inches.    Thermometer  72°  F. 
Surrounding  country  hilly,  partly  wooded.    Sea  40  to  50  miles  dista  tit. 

The  town  of  Mercara  is  in  two  parallel  streets,  about  half  a  mile  long.  Population  about 
1,000.    The  sepoy  huts  are  built  near  the  fort.    The  ground  falls  in  all  directions. 

Climate  excellent.  Thermometer  falls  to  62°  F.  before  sunrise.  During  the  day  it  is  rarely 
75°  F.  The  highest  observed  temperature  is  7G°  F.  Rain  falls  for  6  months  and  fires  are 
needed. 

Water  supply  unlimited.  Said  to  be  pure ;  but  no  analysis.  Drawn  from  a  well  by  bucket 
and  rope. 

The  sepoys  hut  themselves,  receiving  only  two  rupees  hutting  money  (4s.  to  build  themselves 
a  house).  The  huts  are  of  mud,  and  with  long  rain  and  wind  they  often  fall.  The  sepoys 
would  be  more  healthy  if  they  were  better  housed. 

There  is  no  drainage. 

There  are  no  lavatories,  no  latrines,  no  cook-houses. 
Surface  cleansing  efficient. 

Bazaar  "  well  ventilated,  drained,  and  kept  clean." 

Station  and  native  population  are  healthy.    Epidemics  scarcely  known.    Prevailing  diseases  : 

fevers  and  bowel  complaints.    Hepatic  disease  is  very  rare. 
Among  the  troops  3  cases  in  20  are  from  venereal  disease. 
Intermittent  fever,  diarrhoea,  and  rheumatism  arc  the  chief  affections. 

The  hospital  is  20  yards  from  the  fort.  Site  freely  ventilated.  Water  abundant  and  whole- 
some. A  large  cesspit  has  just  been  completed  to  receive  the  hospital  drainage.  "  Cannot 
say  how  it  will  answer."  Two  wards  ;  no  regulation  as  to  cubic  space  per  bed,  and  no  beds. 
Those  in  use  appear  to  have  been  removed  from  a  small  European  barrack  and  are  of  wood, 
with  tape  supports.  Floors  6  inches  above  the  ground.  No  ventilation  beneath.  Materials 
brick  and  chunam.  Verandahs  10  feet  wide.  Windows  on  three  sides;  afford  sufficient 
ventilation.  Privy  close  to  the  hospital,  in  part  of  a  building  intended  for  a  cook  room,  but 
not  used  on  account  of  the  smell.  No  lavatory.  Native  sick  wash  in  the  open  air  "  aceord- 
"  ing  to  their  custom."    Or  they  go  to  their  huts  for  ablution.    There  are  bathing  tubs. 


BOMBAY  PRESIDENCY. 


Rajcote. 


Accommodation  for  one  regiment  native  infantry,  one  squadron  cavalry,  and  a  detachment 
of  artillery. 

Site  about  450  feet  above  the  sea  level,  and  100  feet  above  the  co  untry,  which  is  a  vast  undu- 
lating stony  plain.  The  town  of  Rajcote,  with  7,000  inhabitan  ts,  half  a  mile  distant.  The 
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Surface  black  soil;  stony  subsoil,  with  underlying  sandstone  and  trap.  Climate  on  the 
whole  healthy.  Highest  mean  maximum  temperature  99°'l  in  May.  Lowest  mean  mini- 
mum 58°7  in  January.    Mean  daily  range  from  40,8  to  21°-3. 

Water  supply  from  rivers,  but  chiefly  from  wells,  which,  unless  constantly  used,  become  very 
foul  from  pigeons'  dung  and  rubbish  from  their  nests.  No  analysis.  Water  is  raised  by 
leather  bucket  and  rope,  and  distributed  by  bullocks. 

The  huts  are  constructed  of  unburnt  bricks  and  mud,  roofed  with  tiles.  Dimensions  various. 
No  windows  or  verandahs.  Doors  the  only  ventilators.  Ventilation  might  be  better.  No 
lavatories.  No  cook-houses.  No  latrines.  Filth  removed  by  sweepers.  No  drainage.  Rain- 
fall lies  on  the  black  soil. 

Bazaar  drained  into  a  nullah.  No  artificial  drainage.  Ventilation  indifferent.  Water  supply 
"  good."    Great  want  of  cleanliness.    No  latrines.    Bazaar  overcrowded. 

Prevailing  disease  among  native  population  :  intermittent  fever.  Skin  diseases  not  uncom- 
mon. Cholera  occasional.  Healthiness  of  population  attributable  to  fine  climate.  Sickness, 
when  prevalent,  to  filth  of  houses  and  streets,  and  entire  want  of  ventilation. 

Among  native  troops  there  have  been  five  cases  of  scorbutus  in  two  years.  No  liver  disease. 
Venereal  disease  has  formed  2'9  per  cent,  of  admissions.  Prevailing  diseases  :  ephemeral 
and  intermittent  fever,  yielding  together  67  per  cent,  of  the  admissions,  and  26'6  per  cent, 
of  the  deaths.  Rheumatism;  dysentery,  rare.  Neither  cholera  nor  small-pox.  Fevers  occur  in 
the  transition  from  wet  to  dry  weather.  Health  of  the  troops  might  be  improved  if  Govern- 
ment rations  were  issued,  as  they  hoard  their  pay  and  do  not  procure  sufficient  food.  Venti- 
lation of  huts  is  also  required.  Native  troops  temperate.  No  admissions  directly  or  indirectly 
from  intemperance.  No  means  of  instruction  or  recreation,  except  a  library  and  gymkhana, 
supported  by  European  officers. 

There  are  two  hospitals,  with  one  ward  in  each.  No  limitation  as  to  number  of  beds.  Sites 
healthy.  Water  abundant.  No  drainage.  Materials  :  sandstone  and  chunam.  Verandahs. 
Floors  18  inches  above  the  ground.  Ventilation  by  opposite  doors  and  windows,  sufficient 
when  wards  are  not  crowded.  Privy  17  yards  from  hospital,  cleaned  out  every  morning. 
No  lavatory.  Tepid  baths  available.  Wooden  cots ;  iron  better.  No  kitchens  or  diet 
tables.  One  hospital  orderly,  with  servants.  Comrades  allowed  when  necessary.  Native 
women  will  scarcely  submit  to  any  medical  treatment.  But  sick  children  are  frequently 
brought  to  the  medical  officer. 

Accommodation  for  400  irregular  cavalry,  25  native  commissioned,  and  32  non-commissioned 
officers. 

The  station  is  1,752  feet  above  the  sea,  and  on  the  level  of  the  adjacent  country,  open  and 

exposed  to  winds.    The  most  prevalent  of  which  is  the  sea  breeze. 
Town  of  Seroor,  with  7,000  inhabitants,  contiguous  to  the  lines. 
Subsoil  trap  rock.  , 
Climate  dry  except  during  monsoon.    Influence  on  health  favourable. 

Highest  mean  maximum  temperature,  107°  F.  in  April.  Lowest  mean  minimum  50°  F.  in 
December  and  January. 

WTater  supply  unlimited,  from  the  river  Goar.    Water  hard,  but  very  good.    No  analysis. 

There  are  no  barracks,  only  huts.  Principal  streets  of  bazaar  kept  clean,  but  the  native  houses 
generally  exhibit  carelessness  and  negligence  as  to  repair.  Fever  is  usually  prevalent  among 
the  native  population  after  the  monsoon.  Cholera  and  small-pox  the  most  frequent 
epidemics.  The  comparative  healthiness  of  Seroor  is  due  to  open  situation  and  the  absence 
of  sources  of  malaria. 

Among  the  troops  intermittent  fever  is  prevalent.  Cholera  is  epidemic  in  the  hot  season. 
There  is  a  little  mild  dysentery.  Chronic  rheumatism  is  the  chief  cause  of  admission  into 
hospital  during  the  cold  months.  27  per  cent,  of  the  admissions  and  18  per  cent,  of  the 
deaths  are  due  to  fever.  4  per  cent,  of  the  admissions  and  20  per  cent,  of  the  deaths  are  due 
to  cholera.  No  admissions  to  hospital  from  intemperance.  No  case  of  drunkenness  on 
record.    There  are  6  or  8  cases  of  venereal  disease  in  the  year. 

The  hospital  is  a  detached  bungalow  on  an  open  freely  ventilated  site.  Water  from  wells.  No 
drainage.  Impurities  removed  by  sweepers.  The  hospital  is  built  of  burnt  bricks.  It  is  on 
one  floor,  with  a  verandah  (i  feet  wide.  Ventilation  by  open  doois  and  windows.  No 
lavatories  or  means  of  bathing. 

Station  in  a  valley  1,000  feet  above  the  level  of  the  sea.  Partially  cultivated.  Black  soil  with 
moorum  subsoil. 

Climate  hot  and  muggy.  Seems  beneficial  to  health  of  native  troops.  Highest  mean  maxi- 
mum, 101o,39  F.  in  May.  Lowest  mean  minimum,  60°'7  in  December.  Mean  sun  tem- 
perature as  high  as  115°  F.  in  May. 

Water  supply  from  rivers  and  wells.  Abundant.  Colour,  "  rather  blue."  Soft  and  of  good 
quality. 

Accommodation  consists  of  372  native  huts  and  pendalls  (open  sheds).  Men  place  their 
bedding  on  the  ground.  Materials,  burnt  brick.  Roofs,  double  tiled.  Floors  of  moorum. 
Pendalls  should  have  ventilators  in  the  roof.  No  lavatories  nor  cook-houses.  No  privies 
nor  urinals.  No  drainage.  Cleansing  e  fficiently  done  by  sweepers ;  the  refuse  used  for 
brickmaking. 

Bazaar  clean;  not  crowded. 

Most  prevalent  diseases  at  station,  fevers,  cholera,  and  spleen  disease,  Population  said  to  be 
"  healthy  "  from  pure  air  and  good  water.  Diseases  of  native  troops: — Liver,  very  insig- 
nificant ;  sick  from  venereal,  1  in  40.  Most  common  disease,  quotidian  fever.  Fevers 
occasion  about  55  per  cent,  of  the  total  admissions.    Cholera  occurs  every  hot  season. 

Troops  temperate.    No  confirmed  drunkards. 

No  means  of  instruction,  except  regimental  schools.  No  means  of  recreation.  Troops  amuse 
themselves  with  quoits  and  skittles.  Not  restricted  to  barracks,  either  for  sun  or  rain. 
Native  troops  should  be  instructed  in  field  works,  road  making,  making  their  own  clothes, 
boots,  &e.,  building  huts. 

tlospital  consists  of  one  centre  room,  with  a  verandah  ;  12  beds.  About  925  cubic  feet  per 
bed.  Verandah  will  hold  20.  Verandah  beds  would  have  about  185  cubic  feet  per  bed. 
Accommodation  too  small.  No  means  of  ventilation  but  doors  and  windows.  No  drainage. 
Privies  cleansed  daily.  No  lavatories  or  baths.  Common  wooden  bedsteads.  Sepoys 
bring  their  own  bedding,  including  two  clean  sheets.  Cooking  in  an  open  shed.  Atten- 
dants, a  hospital  orderly,  a  comrade  to  nurse  when  required. 
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Stations.  Replies. 


Dapoolee.  Site  in  a  hilly  country,  between  the  western  coast  and  the  ghats.     Dry  during  the  monsoon, 

swampy  in  rains.  600  feet  above  the  sea  level.  Sea,  nine  miles  west.  Soil,  volcanic ; 
laterite,  decomposed  trap. 

Climate  consists  of  three  seasons.  Cold,  December  to  February  ;  hot,  March  to  June ;  rainy, 
June  to  October.    Rheumatism  and  chest  affections  prevail  in  the  rains. 

Water  derived  from  wells.  Amount  varies  with  the  season.  There  are  77  wells  for  a  popula- 
tion of  3,425. 

Accommodation  consists  of  358  huts  ;  one  per  man.  They  are  18  feet  long,  8  feet  broad,  and 
10  feet  high.  They  have  a  door  and  opening  opposite  for  ventilation.  Size  too  small  for 
families ;  and  they  are  overcrowded. 

No  sewerage.  Dampness  pervades  every  building  during  the  monsoon.  No  lavatories. 
Cleansing  tolerable. 

Bazaar  has  only  surface  drainage  to  the  nullahs.  Water  tolerably  plentiful.  Five  labourers 
employed  for  cleansing.  Dung  or  dirt  heaps  are  common.  Crowding  considerable.  Among 
the  native  population  little  disease  in  hot  and  cold  seasons.  In  rainy  season  diarrhoea, 
dysentery,  and  chest  complaints ;  cholera,  choleraic  diarrhoea,  measles,  small-pox  occur  at 
intervals.  Fever  "  attributed  to  insufficient  food,  exposure,  and  hard  labour."  Cholera, 
measles,  and  small  pox,  "  to  unripe  fruit,contagion  and  unknown  causes,  chiefly  atmospheric." 

Among  the  troops  there  is  very  little  hepatic  disease ;  no  syphilis ;  quotidian  intermittent 
occasions  about  28  per  cent,  of  the  admissions,  and  rheumatism  about  11  per  cent. 

The  sepoys  are  temperate.    No  confirmed  drunkards. 

There  is  a  native  school,  but  no  other  means  of  instruction.  No  means  of  recreation,  except 
plenty  of  shade. 

Hospital  on  a  good  site ;  supplied  with  well  water  from  two  wells  in  the  compound.  No 
drainage.  On  one  floor;  no  ventilation  beneath  the  floor,  which  is  composed  of  hard  beaten 
earth,  "  cow-dunged  every  week."  There  are  two  wards  containing  30  beds  each,  at  1 ,250 
cubic  feet  per  bed.  Materials,  laterite  stone,  with  lime  plaster.  A  verandah  8  feet  wide. 
No  means  of  ventilation  except  the  windows.  Wards  cleansed  once  a  quarter.  Privies  are 
75  feet  from  hospital.  No  drainage  nor  water.  Cleansed  by  sweepers.  No  lavatory. 
There  is  a  bath  room,  with  means  of  heating  water  for  each  ward,  but  they  are  never  used 
by  native  sick.  Their  usual  way  of  bathing  is  to  throw  hot  or  cold  water  over  themselves, 
Bedsteads  of  wood,  infested  with  bugs.  Iron  ones  should  be  introduced.  Native  sick  use 
their  own  bedding.  Two  cook-rooms  for  castes  to  each  wing.  No  apparatus.  The  sick 
either  cook  for  themselves  or  a  Brahmin  cook  does  so.  Attendance  by  an  orderly  from  the 
corps,  and  a  comrade  when  required. 
Jacobabad.  There  is  at  this  station  accommodation  for  2,400  native  cavalry,  and  1,600  native  infantry. 

It  has  an  elevation  of  220  feet  above  the  sea. 

The  surrounding  country  is  desert,  flat,  sandy,  and  dry. 

Climate  said  to  be  the  driest  in  the  world.  The  highest  rainfall  in  any  year  since  1851  has 
been  8  inches ;  the  lowest  2§  inches.  Summer  heat  excessive.  Mean  temperature  from 
April  till  end  of  October  varies  from  80°  to  99°  F.  The  variation  is  very  great,  and  the 
climate  "totally  unfit  for  European  soldiers." 

Water  is  brought  in  canals  from  the  Indus,  52  miles  distant,  and  stored  in  tanks.  There  are 
wells  supplied  by  soakage  of  this  water.  It  is  raised  by  the  Persian  wheel  and  buckets. 
It  is  yellow  at  first,  but  becomes  clear  on  standing.  Amount  sufficient.  Quality  not  in- 
jurious to  health. 

Bazaar  kept  "  scrupulously  clean."  Country  thinly  populated.  Prevailing  country  fever : 
intermittent,  quotidian,  tertian,  complicated  in  winter  and  spring  with  chest  diseases ; 
diarrhoea  and  dysentery ;  spleen  disease  common ;  chronic  rheumatism  frequent. 

Among  the  troops  there  is  little  hepatic  disease.  Annual  proportion  of  admissions  from 
syphilis  less  than  15  per  1,000  of  admissions.  Endemic  fever  the  chief  disease.  Dysentery 
not  very  frequent.  Cholera  unknown.  Only  one  apparently  sporadic  case  in  six  years.  Small- 
pox rare.    Chronic  rheumatism  and  neuralgia  "  common." 

Troops  accommodated  in  pendalls,  which  give  612  cubic  feet  and  72  square  feet  per  man.  No 
windows.  Each  man  has  his  own  door.  Men  sleep  out  altogether  in  the  hot  weather  and 
inside  in  the  cold. 

No  lavatories ;  natives  wash  in  the  open  air,  with  the  aid  of  bheesties.  No  cook-houses.  Each 
man  has  his  own  cooking  arrangements.    No  privies  or  urinals.    No  drainage. 

Hospital  on  one  floor,  built  of  brick  and  mud.  Verandah  all  round.  Hospital  "  used  more 
"  as  a  dispensary — only  the  worst  cases  requiring  constant  attendance  being  kept  in  it ; 
"  these  are  placed  wherever  it  is  coolest."  Ventilation  said  to  be  "  good."  Water  supply 
from  the  same  source  as  in  barracks.  No  drainage.  Refuse  water  and  other  impurities 
removed  by  sweepers.  No  privies.  No  kitchen.  Men  "  make  their  own  arrangements  for 
"cooking."  Men  "  supply  their  own  bedsteads  and  bedding."  No  attendance.  "When 
"  there  are  bad  cases,  the  patient  is  allowed  to  have  a  comrade."  No  sanitary  defects 
"  to  remark  upon  or  improvements  to  suggest." 
Dharwar.  Accommodation  for  900  native  infantry. 

Station  2,482  feet  above  the  sea.  Country  barren  hdls ;  undulating.  Said  to  be  one  of  the 
healthiest  stations  in  the  Bombay  Presidency.  Climate  very  good ;  not  very  hot ;  never  very 
cold ;  occasionally  foggy ;  equable.  Geological  formation,  metamorphic  clays,  mica  schists,  &c. 

Water  derived  from  wells  and  tanks;  said  to  be  "very  good  and  wholesome;"  but  said 
"  to  give  rise  to  guinea  worm  among  the  natives."  Amount  generally  sufficient  for 
drinking  and  cooking,  but  scanty  for  other  purposes  in  hot  weather. 

The  bazaar  is  crowded  and  narrow,  with  very  imperfect  ventilation.    Said  to  be  clean. 

Prevailing  diseases  among  natives  are  fevers,  bowel  complaints,  rheumatism,  guinea  worm, 
cholera  "  every  now  and  then .-"  scarcely  any  spleen  disease. 

There  are  no  barracks.  Liver  disease  very  rare  among  native  troops.  About  8  per  cent,  of 
the  cases  of  sickness  are  guinea  worm,  supposed  to  arise  from  the  water.  Venereal  cases 
about  8  per  cent.  Intermittent  fever  is  the  most  prevalent  disease.  There  are  a  few  cases  of 
mild  remittent ;  very  little  dysentery.  But  there  is  cholera  in  its  most  virulent  form,  and 
chronic  rheumatism  is  common.  Above  77  per  cent,  of  the  deaths  have  been  due  to  cholera, 
and  4^  per  cent,  to  dysentery.    But  the  total  mortality  is  small. 

Hospitals,  one  floor  buildings,  with  verandahs.    Ventilation  not  very  good  in  permanent 
hospital.    Ridge  ventilation  in  temporary  hospital  answers  admirably.    Contents  of  privies 
I     removed  daily. 


ADDITIONAL  ADDENDA  SUBMITTED  BY  SIR  RANALD  MARTIN. 


On  the  Sanitary  Management  of  European  Troops  in  the  East  Indies,  by  T.  E.  Dempster, 

Deputy  Inspector- General  of  Hospitals. 


In  the  following  notes,  which  I  have  now  the  honour  to 
submit  for  the  consideration  of  the  Royal  Commission,  it 
is  my  design  only  to  refer  to  subjects  on  which  my  personal 
experience  has  had  a  direct  bearing,  and  as  this  experience 
has  been  entirely  confined  to  the  Presidency  of  Bengal,  it 
is  only  of  the  customs,  climates,  and  diseases  of  that  portion 
of  the  British  Indian  dominions  that  I  shall  presume  to 
speak. 

I  have  never  held  medical  charge  of  troops  on  board 
ship,  and  therefore  the  only  remark  I  shall  venture  to  make 
regarding  the  sanitary  management  of  soldiers  on  the 
voyage  to  India  is,  that  the  fresh  European  about  to  en- 
counter the  risks  of  a  tropical  climate  should  abstain  from 
the  use  of  ardent  spirits  in  any  shape  on  the  voyage,  and 
that  stimulants  of  this  kind  should  only  be  allowed  under 
special  circumstances,  and  with  the  express  sanction  of  the 
medical  officer  in  charge.  A  moderate  allowance  of  some 
light  wholesome  malt  liquor  may,  however,  be  substituted 
for  the  usual  spirit  ration. 

In  1834-35,  while  in  medical  charge  of  the  4th  Battalion 
Bengal  European  Artillery  at  Dum  Dum.  I  witnessed  such 
dire  effects  from  the  then  common  practice  of  landing 
European  recruits  in  Calcutta  in  the  hot  and  rainy  seasons, 
that,  although  a  much  better  system  now  obtains,  I  feel 
myself  constrained  to  reiterate  the  caution,  that  all  Euro- 
peans should  leave  England  so  as  to  ensure  tneir  arrival  in 
Bengal  during  the  cold  weather.  I  consider  the  15th  of 
November  as  the  earliest  safe  date  of  arrival  in  Calcutta ; 
this  will  leave  three  and  a  half  good  months,  at  least,  for 
forwarding  the  new  arrivals  to  some  of  the  best  up-country 
stations,  whether  in  the  plains  or  in  the  mountain  ranges. 
Fresh  troops  may  march  in  the  cold  season,  not  only  with 
safety  hut  with  advantage.  If  expedition  is  required,  I 
presume  that  good  arrangements  can  now  be  made  for 
sending  them  on  by  railroad ;  but  I  strongly  object  to  the 
river  route,  whether  country  boats  or  steamers  he  employed, 
for  then  it  is  scarcely  possible  to  avoid  overcrowding,  or  to 
ensure  the  requisite  degree  of  cleanliness  and  ventilation. 
It.  is  well  known  that  large  bodies  of  troops  proceeding  by 
the  Ganges  route  are  liable  to  suffer  severely  from  cholera 
and  other  diseases,  even  in  the  cold  season  of  the  year. 

The  whole  of  my  experience  leads  me  fully  to  concur 
with  Sir  Ranald  Martin  in  the  opinion,  that  fresh  Euro- 
pean soldiers  should  be  at  first  located  in  the  hill  dis- 
tricts, and  that  to  wait  until  the  constitutions  of  the  men 
shall  have  suffered  serious  deterioration  by  long  exposure 
to  the  heat  and  malarious  influences  of  the  plains,  and  then 
to  send  them  to  the  hill  stations,  is  just  to  reverse  the 
proper  order  of  things.  I  believe  that  a  residence  of  two  or 
three  years  in  the  hills  during  the  hot  and  rainy  seasons  of 
the  year,  with  drill  and  exercise  in  the  adjoining  plains  in 
the  cold  weather,  would  greatly  tend  to  acclimate  the  newly- 
arrived  European,  teach  him  the  habits  and  modes  of  life 
of  the  Indian  soldier,  and  so  render  him  more  tolerant  of 
the  effects  of  the  climate  when  his  turn  should  arrive  to 
serve  for  a  period  in  the  plains. 

The  duty  of  keeping  meteorological  registers  at  hill  sta- 
tions was,  unfortunately,  imposed  upon  the  resident  medical 
officers,  that  is,  examination  of  instruments  at  regular  stated 
periods  was  looked  for  from  men  whose  professional  duties 
rendered  such  regular  examinations  altogether  impossible. 
At  Darjeeling  alone,  an  excellent  set  of  meteorological  in- 
struments was  placed  under  the  general  superintendence  of 
the  resident  medical  officer,  but  the  observations  were  made 
and  recorded  by  an  instructed  subordinate  staff.  The  Dar- 
jeeling register  is,  therefore,  the  only  one  really  to  be 
depended  on ;  all  the  rest  are  loose  and  unsatisfactory  in 
the  highest  degree.  This  defect  has,  I  believe,  been  re- 
cently remedied  by  the  elaborate  and  scientific  observations 
of  the  German  brothers  Schlagintweit.  Their  observations 
on  the  meteorology  of  these  regions  is,  doubtless,  to  be 
obtained  at  the  India  House,  and  may  prove  of  great  value 
to  tbe  present  inquiry. 

A  brief  general  account  of  the  climate  and  course  of  the 
seasons  at  the  Landour  Convalescent  Depot,  perhaps  the 
most  healthy  of  our  hill  stations,  may  not  be  without 
interest  on  the  present  occasion ;  and  I  shall  commence  my 
rapid  sketch  from  March,  the  month  in  which  convalescents 


from  the  plains  begin  to  congregate  in  the  hills.  March, 
the  beginning  of  the  hot  season  below,  is  often  cold  and 
changeable  at  Landour,  with  sudden  showers  of  rain  or 
hail.  With  April  begins  the  steady  summer  weather, 
which  continues  until  about  the  20th  of  June,  when  the 
"  chota  bursat,"  or  little  rains  set  in.  The  maximum 
summer  heat,  in  &  perfect  shade  at  Landour  seldom  rises 
above  74°,  and  the  diurnal  range  of  the  thermometer  rarely 
exceeds  three  or  four  degrees.  On  the  other  hand,  it  should 
be  borne  in  mind,  that  we  are  t  here  under  an  almost  tropical 
sun,  whose  rays  reach  us  through  a  rarer  and  clearer 
medium  than  in  the  plain  below ;  and  I  have  ascertained 
by  repeated  experiments  (with  rude  instruments  it  is  true), 
that  the  heating  power  of  the  ray  of  the  sun  is  almost  as 
great  at  Landour  as  at  Meerut ;  but  then,  there  is  no 
accumulation  of  reflected  heat  as  in  the  plains.  The  lightest 
fleecy  clouds  break  the  force  of  the  sun*s  ray ;  the  slightest 
shade  secures  a  cool  retreat.  At  certain  turns  of  the  hills, 
where  the  bare  rock  is  screened  from  the  cool  breeze,  and  is 
exposed  to  the  direct  rays  of  the  sun,  the  heat  is  often  very 
oppressive ;  and  this  is  especially  the  case  in  the  "  khuds," 
or  steep  mountain  declivities,  and  narrow  valleys.  It  thus 
appears  that  he  who  is  content  to  remain  chiefly  in  the 
shade  may  enjoy,  in  the  hot  season  at  Landour,  one  of  the 
most  equable  and  temperate  climates  in  the  world ;  but  if 
he  is  much  out  in  the  sun,  and  especially  if  he  descend  into 
the  neighbouring  "khuds  "  and  narrow  valleys  during  the 
day,  and  return  to  the  cold  mountain  tops  at  sunset,  he  will 
subject  himself  to  great  and  trying  alternations  of  tempera- 
ture. Agreeable  and  salutary  as  such  a  climate  may  be  to 
the  healthy  European,  as  compared  with  the  burning  plain 
below,  he  should  never  forget  it  is  not  the  climate  of  his 
native  land.  These  appear  to  me  to  be  important  con- 
siderations to  the  European  resident  in  general,  and  to  the 
European  invalid  in  particular.  During  the  summer  months 
the  night  wind  invariably  blows  from  the  north,  or  the 
direction  of  the  great  snowy  range,  For  some  time  after 
sunrise  it  is  usually  calm,  and  where  the  oblique  rays  of 
the  morning  sun  fall  at  right  angles  to  the  steep  hill  sides 
it  is  often  very  hot ;  but  about  10  a.m.  a  cool  refreshing 
breeze  sets  in  from  the  south,  or  from  the  direction  of  the 
heated  plain  below,  which  continues  until  sunset.  This 
cool  wind,  familiarly  known  as  "the  Dhoon  breeze,"  occurs 
in  summer  with  the  same  regularity  as  the  well-known  "  sea 
breeze  "  on  the  Madras  coast.  But  the  explanation  which 
accounts  for  the  diurnal  cool  sea  breeze  will  not  serve  in 
the  present  case.  The  cause  is  somewhat  obscure.  Rain 
seldom  falls  at  Landour  in  summer;  the  sky  is  generally 
cloudless,  but  the  atmosphere  is  often  obscured  with  a  dry 
mist,  probably  caused  by  minute  particles  of  dust  borne 
into  the  upper  regions  of  the  air  from  the  hot  plain  below. 
Towards  the  latter  third  of  June,  the  higher  elevations 
first  become  enveloped  in  clouds,  and  then  occur  "the 
little  rains."  After  an  interval  of  variable  duration,  the 
regular  periodical  rainy  season  sets  in,  and  continues 
with  little  intermission  until  about  the  15th  or  20th  of 
September.  This  is  the  most  dreary  and  unpleasant 
portion  of  the  year  in  the  hills.  Rain  falls  with  a  copious- 
ness and  persistency  altogether  unknown  in  Europe ;  the 
air  attains  its  maximum  of  humidity,  and  the  whole  station, 
often  for  weeks  together,  is  wrapt  in  dense  clouds.*  Some 
time  in  September  the  periodical  rains  break  up,  and  are 
succeeded  by  a  season  which  is  by  far  the  most  delightful 
and  salubrious  of  the  whole  year.  The  sun  has  now  lost 
its  power  ;  the  air  is  cool  and  bracing ;  and  the  atmosphere 
has  a  purity  and  transparency  of  which  I  can  convey  no 
adequate  conception  in  words.  It  is  from  the  commence- 
ment of  this  beautiful  season  that  the  invalid  usually  dates 
his  first  real  improvement  in  health.  As  the  year  advances 
towards  its  close  the  weather  continues  clear  and  steady, 
but  gradually  becomes  colder  and  colder  until  December 
and  January,  when  the  thermometer  often  stands  at  or  near 


*  The  mean  elevations  are  comparatively  free  from  this  incon- 
venience, and  are  therefore  much  less  damp  in  the  rainy  season. 
This  causes  Subathoo  to  be  often  resorted  to  in  the  rains  by  invalids, 
but  they  avoid  it  as  much  too  hot  in  Blay  and  June,  when  the 
thermometer,  in  a  good  house  with  open  doors,  often  rises  to  9(P. 
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the  freezing  point.  Several  falls  of  snow  occur  during  the 
winter  months.  The  heaviest  I  ever  witnessed  took  place 
at  Landour  on  the  20th  of  February  1842.  The  first  houses 
erected  at  Landour  were  placed  on  the  highest  eminences, 
and  were  constructed  on  the  model  of  an  ordinary  Indian 
bungalow.  These  situations  are  now  avoided  as  too  cold 
and  exposed.  The  favourite  sites  at  present  chosen  are  lower 
down  on  the  southern  face  of  the  hills,  and  the  plan  of  the 
buildings  is  more  European,  and  better  adapted  to  the 
climate.  The  northern  aspect  of  the  hill  is  rejected  as  damp 
and  dreary  in  the  rains,  and  sunless  and  often  blocked  up 
with  snow  in  the  winter  season.* 

Much  has  been  said  and  written  regarding  the  effects  of 
the  hill  climate  on  the  European  constitution,  and  on  the 
class  of  invalids  likely  to  benefit  by  a  residence  at  the  hill 
sanitary  depots.  All  I  have  seen  leads  me  to  sum  up  the 
whole  question  in  a  very  few  words,  viz.,  sound  European 
adults,  if  moderately  careful,  retain  their  health  and  vigour 
unimpaired  at  good  hill  stations ;  and  children,  the  offspring 
of  pure  European  parents,  are  there  as  joyous,  rosy,  and 
active,  as  in  any  part  of  Europe.  The  young  and  naturally 
robust,  although  reduced  by  recent  illness,  and  provided 
they  do  not  labour  under  serious  organic  disease,  generally 
recover  rapidly  and  completely  in  the  hills.  Slight  and 
recent  cases  of  organic  disease,  especially  if  the  spleen  is  the 
organ  affected,  often  do  well ;  but  they  require  very  careful 
management  and  a  residence  of  two  or  more  seasons  at  the 
sanitary  depots.  On  the  other  hand  the  old  and  worn  out, 
the  afflicted  with  organic  disease  of  long  standing,  and  those 
whose  constitutions  have  been  seriously  impaired  by  long 
exposure  to  a  high  temperature,  instead  of  deriving  benefit 
will  generally  find  their  complaints  aggravated  by  removal 
to  the  hills.  Such,  I  believe,  to  be  the  general  rules  which 
should  guide  our  selection  of  cases  to  be  sent  to  the  hill 
stations,  to  which  doubtless  there  may  be  some  especial 
exceptions.  Diarrhcea  is  the  endemic  of  these  elevated 
regions,  but  assuredly  it  was  not  prevalent  at  Landour  the 
year  I  had  medical  charge  of  that  convalescent  depot.  The 
quality  of  the  water  of  the  hill  springs  and  streams  may 
have  something  to  answer  for,  but  I  am  inclined  to  believe 
that  the  well  known  cause  of  this  complaint  everywhere, 
viz.,  suppressed  perspiration,  is  really  principally  to  blame. 
Most  of  the  European  residents  have  previously  had  their 
vital  energies  reduced  by  disease  or  exposure  to  a  high 
temperature ;  and  on  their  arrival  in  the  hills  they  are  very 
liable  to  have  their  morbidly  sensitive  bodies  first  over 
heated,  and  then  suddenly  chilled,  under  the  circumstances 
set  forth  above.  The  grand  prophylactic  I  conceive  to  be 
flannel,  and  especially  the  broad  flannel  abdominal  binder, 
worn  next  the  skin.  If  this  should  really  turn  out  to  be 
the  common  cause  of  bowel  complaints  at  our  present  hill 
stations,  the  risk  would  be  greatly  reduced  by  keeping  the 
men  in  well  chosen  localities  at  a  lower  elevation ;  but  then 
certain  classes  of  invalids  would  lose  the  curative  effects  of 
the  cool  bracing  air  of  the  upper  regions. 

European  regiments  which  had  previously  suffered  severely 
at  unhealthy  stations  in  the  plains,  are  well  known  to  have 
lost  great  numbers  of  men  on  being  transferred  to  the  hills. 
I  think  Her  Majesty's  13th  and  29th  regiments  of  foot  will 
be  found  to  have  furnished  striking  instances  of  this  nature. 
I  am  of  opinion  that  it  would  have  been  more  judicious 
to  have  sent  such  sickly  corps  to  a  healthy  locality  in  the 
north-west  provinces, — such  as  Meerut, — where  there  is 
good  barrack  accommodation,  and  ample  supplies  of  excel- 
lent meat,  bread,  fruit,  and  vegetables. 

The  following  precautions  are  recommended  to  be  ob- 
served by  all  invalids  from  the  plains  proceeding  to  the  more 
elevated  hill  convalescent  depots, — such  as  Landour  and 
Darjeeling.  The  ascent  should  be  made  in  a  slow  and 
gradual  manner,  and  the  patient  should  be  provided  with 
an  ample  supply  of  warm  clothing, — including  flannel  shirt 
and  abdominal  binder, — to  put  on  as  he  comes  into  the 
upper  and  colder  regions.  If  the  invalid  is  much  reduced 
in  strength,  and  especially  if  he  is  labouring  under  disease 
of  internal  organs,  the  whole  ascent  should  not  be  accom- 
plished at  once ;  but  he  should  remain  for  a  day  or  two  at 
some  convenient  mean  elevation,  where  proper  shelter 
should  be  provided  for  the  sick.  It  is  at  such  half-way 
house  that  a  complete  change  of  clothing  should  be  made 
before  ascending  to  the  highest  point.  Invalids  often  per- 
form the  whole  journey  from  Raj  pore,  at  the  foot  of  the 
hills  north  of  Deyrah,  to  the  depot  hospital  at  Landour 
(about  7,600  feet  above  the  level  of  the  ocean), — in  less  than 
four  hours  !    In  this  short  space  of  time  they  exchange  the 


*  I  am  no  professed  geologist,  but  I  can  state  from  my  own 
observation  that  Landour  is  situated  on  stratified  rocks  of  the 
metamorphic  series,  which  are  covered  with  a  scant  and  not  very 
fertile  soil ;  and  that  the  ground  generally  is  very  lightly  timbered, 
and  almost  free  from  underwood. 


heat  of  the  plains  of  India  for  an  almost  European  climate, 
and  a  greatly  reduced  atmospheric  pressure.  That  the 
robust  and  healthy  human  frame  should  be  able  imme- 
diately to  accommodate  itself  to  such  entirely  new  con- 
ditions, without  injury  to  its  delicate  and  complex  organism, 
is  surely  one  of  the  wonders  of  nature.  But  when  the  body 
is  enfeebled  by  sickness,  and  vital  organs  in  a  state  of  actual 
disease,  this  sudden  plunge  into  a  cold  and  rare  atmosphere 
is  too .  apt  to  chill  the  surface,  disturb  the  balance  of 
circulation,  and  cause  congestion  of  weak  internal  organs. 
Nor  is  it  surprising  that  serious  derangement,  or  even  fatal 
mischief,  should  occasionally  result  from  such  an  ordeal. 

The  same  general  precautions  should  be  observed  by 
corps  ascending  the  hills,  more  especially  that  one  which 
relates  to  a  proper  change  of  clothing  on  attaining  a  certain 
altitude.  I  am  persuaded  that  not  a  little  of  the  blame  that 
has  been  cast  on  the  hill  climate  is  fairly  to  be  ascribed  to 
a  neglect  of  the  above  obvious  and  reasonable  precautions. 

I  am  well  aware  of  the  objections  which  may  be  urged  to 
the  proposal  to  locate  a  large  proportion  of  our  European 
troops  in  the  hill  districts  of  the  Bengal  presidency.  These 
are : — The  absence  of  extensive  table  land  in  the  lower 
Himalayan  ranges ;  the  difficulty  of  finding  a  sufficient 
number  of  easily  accessible  sites,  of  the  required  elevations, 
among  such  rugged  and  precipitous  mountains ;  the 
difficulty  and  expense  of  properly  feeding  European  troops 
in  such  situations;  and  the  dangerous  character  of  the 
"  Terrai "  jungle  to  be  traversed  before  some  parts  of  the 
lower  ranges  can  be  reached.  But  I  am  convinced  that 
many  eligible  sites  may  be  discovered  in  this  and  other 
parts  of  the  country,  if  searched  for  in  a  proper  manner ; 
and  that  all  the  other  objections  can  be  mainly  obviated  by 
the  construction  of  branch  railroads  up  to  the  foot  of  the 
hills. 

But  supposing  the  search  for  eligible  sites  in  the  hills  to 
have  been  attended  with  complete  success,  I  much  fear  it 
will  still  be  necessary,  for  years  to  come,  to  retain  a  con- 
siderable number  of  European  troops  in  the  plains,  to  over- 
awe by  their  visible  presence  populous  turbulent  cities, 
or  disaffected  districts,  and  in  such  a  case  the  sanitary 
management  of  Europeans  in  the  plains  of  India  must  still 
remain  a  subject  of  vital  importance. 

Of  all  the  deaths  of  European  soldiers  which  I  have 
witnessed  in  India  the  great  majority  have  occurred  from 
diseases  of  undoubted  malarious  origin  and  their  sequelae. 
The  first  and  most  indispensable  rule,  therefore,  for 
preserving  the  health  of  the  British  soldier  in  the  plains, 
must  ever  be  to  place  him  in  as  good  and  healthy  a  locality 
as  possible.  And  I  would  here  especially  direct  attention 
to  the  fact,  that  there  are  few  districts  in  the  north-west  and 
central  provinces  of  Bengal  which  are  either  wholly  good 
or  wholly  bad ;  that  in  almost  every  district  unhealthy  and 
comparatively  healthy  localities  exist ;  and,  that  unhappily, 
we  have  too  often  chosen  the  former  as  a  site  for  our  Euro- 
pean cantonments.  This,  I  believe,  to  be  especially  true 
with  respect  to  Cawnpore,  Kurnool,  Dinapore,  Delhi, 
Ghazeepore,  &c.  Nearly  all  these  stations  are  irreme- 
diably vicious,  and  yet  I  believe  good  localities  exist  at 
no  great  distance  from  every  one  of  them.  The  close 
proximity  of  some  of  the  worst  and  some  of  the  best 
localities,  examined  by  the  Canal  Sanitary  Committee,  was 
one  of  the  most  curious  and  important  facts  elicited  by  that 
inquiry.  With  regard  to  rules  for  the  selection  of  proper 
sites  in  the  plains  for  standing  camps  or  cantonments,  I 
have  nothing  to  add  to  what  I  have  already  written  on  this 
subject  in  the  Appendix  to  the  Report  of  the  Canal  Sanitary 
Committee,  and  in  the  note  forwarded  by  Sir  Ranald 
Martin  to  the  Court  of  Directors. 

A  proper  site  being  found,  the  next  considerations  are, 
accommodation,  ventilation,  personal  and  local  cleanliness, 
clothing,  food,  use  and  abuse  of  stimulating  drinks,  exer- 
cise, and  amusements;  and  on  each  of  these  important 
points  I  would  offer  such  brief  remarks  as  my  experience  in 
India  suggests. 

Barrack  Accommodation.- — Of  the  old  style  of  barracks 
in  the  upper  provinces,  now  so  universally  condemned,  I 
need  not  here  speak ;  they  are,  it  is  hoped,  among  the  old 
things  that  have  passed  away.  I  have  a  personal  knowledge 
of  the  new  European  barracks  at  Umballa,  erected  by  Sir  R. 
Napier,  the  horse  artillery  and  infantry  barracks  at  Meerut,* 
and  the  new  horse  artillery  barracks  at  Loodiana,  all  of 
which,  if  properly  ventilated,  I  consider  generally  good. 
Although  all  built  of  a  single  story,  they  are  lofty  and 
spacious, — stand  on  terraces  raised  from  six  to  ten  feet 
above  the  general  level  of  the  ground,  and  are  supposed  to 
afford  about  1,000  cubic  feet  of  air  to  each  inmate.  They 
have  all  deep  double  verandahs,  the  inner  one  being  furnished 


*  The  European  cavalry  barrack  at  Meerut  is  wretched,  and 
ought  to  have  been  abandoned  years  ago. 
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with  well-fitting  glass  doors  all  round.  I  have  not  seen 
the  new  barracks  erected  in  the  Punjab  under  the  auspices 
of  the  late  Sir  Charles  Napier,  but  believe  they  are  still 
better  than  those,  above  referred  to.  Such  accommodation, 
with  due  attention  to  safe  ventilation,  leaves  little  further  to 
desire  as  far  as  the  unmarried  soldier  is  concerned.  But 
wherever  I  have  been  the  arrangements  for  the  accom- 
modation of  the  married  man  and  his  family  have  been  most 
defective.  At  Dinapore,  so  recently  as  1856,  I  found  the 
married  men  of  Her  Majesty's  10th  regiment  living  in  a 
range  of  low  out-houses,  close  to  the  public  necessaries,  and 
in  a  filthy  ill-drained  locality. 

On  my  recommendation  Government  hired  an  ample 
private  barrack  for  their  accommodation;  but  had  the 
married  families  themselves  been  consulted,  I  strongly 
suspect  they  would  have  rather  remained  and  endured  the 
inconveniences  of  the  locality  from  which  I  caused  them  to 
be  removed,  for  reasons  to  be  noticed  hereafter.  At  some 
stations  a  whole  or  portion  of  a  barrack  is  assigned  to  the 
married  men  of  a  regiment,  and  the  space  divided  off  into 
separate  compartments  for  each  family  by  means  of  low 
cloth  screens.  This  expedient  interferes  with  ventilation 
and  cleanliness,  and  goes  but  a  small  way  to  secure  the 
decent  privacy  of  a  married  family.  At  other  places  the 
separate  compartments  are  formed  with  low  slight  brick 
walls,  which  leave  all  the  space  above  open,  so  as  to  permit 
the  large  barrack  "  punkahs  "  to  swing  freely  over  two  or 
more  of  them.  This  is  a  somewhat  better  arrangement, 
both  for  decency  and  cleanliness.  Constructed  as  up- 
country  barracks  now  are,  and  probably  imist  continue  to 
be,  it  is  only  by  adopting  such  like  expedients  that  the 
married  families  can  be  accommodated  within  the  walls  of 
the  main  buildings.  But  I  have  generally  found  that  the 
married  soldier  is  ready  to  submit  to  almost  any  other 
inconvenience  to  secure  a  detached  lodging  for  his  family, 
where  his  conversation  is  not  overheard,  and  the  ears  of  his 
wife  and  children  are  unassailed  by  the  too  common  ribaldry 
and  obscenity  of  the  adjoining  "unmarried  "  barrack  room. 
ManyA)f  the  steady  married  men  of  the  Company's  Euro- 
pean artillery  obtained  permission  to  reside  in  small 
detached  private  bungalows  in  the  rear  of  the  barracks. 
Such  a  group  of  bungalows  or  huts  constitute  .  what 
in  Anglo-Indian  barrack  language  is  called  a  "  Patchery," 
probably  a  corruption  of  the  Hindoostanee  word  "  pee- 
charee,"  "  behind  or  in  the  rear."  The  desire  of  married 
men  to  remove  their  families  from  the  contamination 
of  barrack  life  is  surely  most  right  and  praiseworthy, 
and,  therefore,  I  think  it  would  be  well  to  place  such 
families  in  small  detached  bungalows,  at  a  convenient  dis- 
tance from  the  barracks.  Such  erections  might  be  slight 
and  not  expensive,  the  chief  points  to  be  attended  to  being 
a  good  site,  a  good  thick,  lofty,  and  projecting  thatched 
roof,  and  a  clear  space  in  the  direction  of  the  prevailing 
winds.  All  unthatched  small  buildings  are  altogether 
uninhabitable  by  Europeans  in  the  hot  season.  The 
whole  of  this  subject,  viz.,  the  proper  accommodation  of 
married  soldiers,  is  worthy  of  fax  more  attention  than  it  has 
yet  received  in  India.  Important  as  good  barrack  accom- 
modation unquestionably  is,  a  well  chosen  locality  is  of 
more  importance  still.  I  have  met  several  striking  in- 
stances, in  which  the  troops  lodged  in  the  very  worst 
barrack  suffered  in  unhealthy  seasons  far  less  than  those 
living  in  the  best,  at  the  same  station,  simply  because  the 
former  had  the  advantage  in  certain  local  conditions. 

Ventilation. — If  the  necessity  of  good  ventilation  is  now 
fully  recognised  in  Europe,  its  importance  cannot  be  over- 
estimated in  India,  where  the  exciting  causes  of  endemic 
and  epidemic  disease  are  so  much  more  active  and  virulent. 
I  beg  to  submit  a  separate  minute  on  cooling,  agitating, 
and  renewing  the  air  of  barracks  and  hospitals  in  the  upper 
provinces  of  the  Bengal  Presidency.  I  shall  only  further 
remark,  in  this  place,  that  wherever  the  exigencies  of  the 
service  may  oblige  troops,  for  a  time,  to  occupy  an  insuffi- 
cient space,  the  grand  antidote  to  contingent  mischief  is  a 
good  and  safe  system  of  ventilation. 

Personal  and  local  cleanliness  are  also  sanitary  consi- 
derations, the  importance  of  which  becomes  greatly  enhanced 
in  a  climate  in  which  the  secretions  from  the  surface  of  the 
body  are  so  profuse  and  irritating,  and  all  dead  animal 
matter  so  rapidly  undergoes  decomposition.  All  Anglo- 
Indians  of  the  upper  classes,  not  actually  ill,  daily  use 
either  a  bath  of  some  kind,  or  perform  equivalent 
spongings  and  ablutions  of  other  parts  of  the  body  than 
merely  the  hands  and  face.  So  essential  is  this  generally 
considered  to  the  health  and  comfort  of  the  European 
resident,  that  there  is  not  a  private  house,  or  even  staging 
bungalow  anywhere  to  be  found,  which  does  not  possess  a 
bath  room  as  an  indispensable  adjunct.  Until  of  late  years, 
however,  the  European  private  in  his  barrack  had  no  proper 
means'  at  his  disposal  of  so  keeping  his  person  clean.  A 


few  of  the  men  bathed  in  the  neighbouring  muddy  tanks 
and  rivers,  but  the  great  rnajority  adhered  to  the  good  old 
English  custom  of  washing  the  face  and  hands  once  a 
day,  and  the  feet  as  seldom  as  possible.  Some  years  ago, 
however,  a  movement  set  in  in  a  different  direction,  and  the 
necesssity  of  providing  proper  wash-houses  for  European 
barracks  was  generally  admitted.  When  I  left  Meerut,  in 
1854,  admirable  arrangements  of  this  nature  had  just  been 
completed  for  some  of  the  barracks  at  that  station.  A 
wash-house  for  the  artillery  hospital'  was  about  to  be  com- 
menced, but  when .  I  came  away  my  simple  and  cheap 
expedients  remained  just  as  I  had  originally  planned  them. 
On  joining  the  Dinapore  division  as  superintending  sur- 
geon, in  1855,  I  found  both  barracks  and  hospitals  abso- 
lutely destitute  of  regular  wash-houses;  and  the  one  I 
got  built  for  the  Dinapore  European  hospital  was  the  first 
thing  of  the  kind  ever  erected  in  those  provinces.  When 
transferred  to  the  Cawnpore  circle,  in  1856,  I  found  things 
precisely  as  at  Dinapore;  and  I  was  surprised  to  learn  that 
it  had  never  been  the  custom  to  "indent"  for  soap  for  the 
personal  use  of  the  sick.  Heretofore,  a  few  tubs  of  water 
and  a  few  "  rack-towels"  had  been  placed  at  one  end  of  the 
hospital  verandah,  neither  of  which  could  be  taken  to  the 
bedside  of  a  patient  unable  to  rise.  I  pointed  out  to 
medical  officers  that  there  was  no  occasion  to  wait  the 
erection  of  expensive  wash-houses,  and  how  simple  a  matter 
it  was  to  secure  for  the  sick  ample  means  of  performing 
daily  personal  ablutions.  It  was  only  necessary  to  clear  out 
a  side  room  or  out-house,  to  procure  a  few  rude  long 
tables  and  benches,  a  supply  of  cheap  country  earthenware 
basins  and  water-pots,  bar  soap  cut  into  squares,  tin 
soap-dishes,  a  good  stock  of  coarse  country  cotton  towels, 
and  the  whole  was  complete.  All  these  articles  I  took  upon 
myself,  as  superintending  surgeon,  at  once  to  pass  and 
sanction. 

Bathing. — A  good  plunge  or  swimming  bath  is  a  trou- 
blesome and  expensive  affair,  and  as  it  can  only  be  used 
with  safety  by  the  most  healthy,  vigorous,  and  tem- 
perate of  the  men,  I  am  inclined  to  dispense  with  it 
altogether.  The  ordinary  Indian  "  douche  "  or  affusion 
bath  is  comparatively  safe,  while  it  is,  at  the  same  time, 
simple  and  easily  managed  in  the  extreme.  A  number  of 
water-pots  of  convenient  size,  and  made  of  the  very  cheap 
country  porous  earthenv/are,  are  placed  on  a  bench,  or  on 
the  floor  of  the  bathing  room  or  tent.  If  a  cold  bath  is  to 
be  used,  the  porous  water-pots  are  filled  the  night  before ; 
if  a  temperate  bath  is  desired,  the  pots  are  filled  just  before 
being  used.  Tepid  affusion  is  easily  managed  by  adding 
the  necessary  quantity  of  hot  water.  But,  in  general,  the 
pot  of  cold  or  temperate  water  is  lifted  up  by  the  bather 
himself,  and  emptied  over  his  head  and  naked  body,  a 
second,  third,  or  fourth  pot  following  in  rapid  succession. 
The  body  is  then  quickly  dried  and  vigorously  rubbed  with 
coarse  cotton  towels  ;  reaction  speedily  follows ;  and  a  safe, 
refreshing,  and  invigorating  bath  is  completed. 

During  the  hot  season  in  the  plains,  such  a  bath  as  that 
above  described, — if  superintended  by  an  intelligent  non- 
commissioned officer, — may  be  used  with  comfort  and 
benefit,  under  ordinary  circumstances,  by  a  majority  of  the 
men.  I  have  given  the  above  details  to  show  how  cheap 
and  simple  are  the  means,  and  how  easily  the  arrangements 
can  be  made  wherever  there  is  a  good  well  and  a  supply  of 
earthenware  water-pots,  that  is  to  say,  in  almost  every 
inhabited  part  of  the  country.  A  spare  tent  can  always  be 
turned  into  a  convenient  enough  bathing  room  in  camp. 
The  weak  and  sickly,  the  afflicted  with  organic  disease  of 
any  kind,  and  the  confirmed  drunkard,  must,  of  course, 
avoid  cold  affusion  altogether.  Still,  they  too  should  ob- 
serve personal  cleanliness,  and  wash  parts  of  the  body 
cautiously  and  in  succession  with  tepid  water.  The  con- 
dition of  all  such  persons  ought  to  be  fully  known  to  the 
medical  officers  of  the  regiment,  who  can,  without  much 
additional  trouble,  at  the  regular  medical  inspections,  class 
the  men  for  the  different  kinds  of  ablutions.  Very  simple 
and  efficient  arrangements  can  also  be  made  to  enable  all  to 
wash  the  feet,  nates,  and  genitals,  in  cold  or  tepid  water  ; 
hut  I  shall  again  advert  to  this  point  when  I  come  to  speak 
of  the  prevention  of  syphilitic  and  other  sores  on  these 
parts.  Whatever  is  really  conducive  to  strict  personal 
cleanliness  in  a  hot  climate  can  never  be  deemed  trifling 
or  unimportant,  therefore  I  have  no  hesitation  in  here 
recommending  for  general  adoption  in  the  barracks,  a 
decent  and  salutary  custom,  borrowed  from  the  natives  of 
India,  and  universally  practised  by  all  Anglo-Indians  of  the 
upper  classes,  viz.,  to  wash  with  pure  water  whenever  the 
bowels  are  moved.  Arrangements  for  conveniently  doing 
this  are  of  the  simplest  possible  nature. 

Local  Cleanliness. —  Of  late  years  attention  has  been 
much  directed  in  India  to  the  necessity  of  nroner  conser- 

3N 


466 


ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


vancy  arrangements,  in  and  about  barracks  and  military 
cantonments  generally.  Commanding  officers  are  no  longer 
content  to  see  that  nothing  is  3one  to  offend  the  eye,  but 
efficient  establishments  have  been  entertained  to  regularly 
collect  and  remove  all  offensive  matter  to  a  safe  distance. 
The  habits  of  the  natives  in  the  sepoy  lines,  and  in  the 
regimental  and  station  bazaars  however,  still  present  formi- 
dable difficulties  to  a  complete  conservancy  system.  The 
native  of  India,  though  cleanly  in  his  own  person,  is  dis- 
posed to  leave  all  the -rest  to  the  care  of  such  scavengers  as 
the  pigs,  kites,  vultures,  &c. 

Food  and  Drink. — The  English  are  notorious  for  adhering 
to  their  national  customs  and  modes  of  life  in  all  parts  of 
the  globe.  When  I  visited  the  Mauritius  in  1832,  it  was 
generally  understood  that  the  English  residents,  including 
the  garrison,  were  then  suffering  much  from  various  forms 
of  tropical  disease,  while  the  French  and  Creole  inhabitants 
of  the  island  were  comparatively  healthy.  The  English,  it 
was  said,  ate,  drank,  slept,  and  walked  abroad  pretty  much 
as  they  had  been  accustomed  to  do  at  home;  but  the 
French  and  Creoles,  on  the  other  hand,  rose  early  for  out- 
door work  or  exercise,  partook  sparingly  of  concentrated 
foods  and  stimulant  drinks,  and  in  other  respects  adopted 
habits  more  suited  to  the  tropical  climate  in  which  they 
were  living.  Such  was  the  story  told,  and  the  explanation 
given  of  it,  on  the  spot ;  but  whether  strictly  true  or  not, 
it  unquestionably  points  to  a  sanitary  truth  of  grave  import. 
T  do  not  mean  to  assert  that  the  Englishman  in  India  should 
live  precisely  as  the  native  of  the  country  does,  for  the  con- 
ditions are  not  the  same,  each  differing  from  the  other  in 
race,  inherited  temperament,  and  acquired  habits ;  but 
without  pinning  my  faith  to  all  the  modern  chemical 
theories  of  alimentary  substances,  I  do  maintain  that  both 
instinct  and  wide  experience  teach  that  the  former  cannot, 
with  safety,  either  eat  or  drink  in  India  as  he  did  in 
England,  and  that  the  same  quantity  of  animal  food  and 
stimulant  drinks,  taken  with  advantage  by  a  working  man 
in  a  cold  moist  climate,  is  not  only  unnecessary,  but 
positively  injurious  to  the  almost  idle  European  soldier  in 
the  burning  plains  of  Hindostan.  Of  the  recruits  drawn 
from  Ireland  and  Scotland,  it  is  certain  that  the  majority 
must  eat  in  the  hot  weather  in  India  many  times  the  bulk  of 
animal  food  ever  consumed  in  their  native  country  while 
working  hardest  in  the  coldest  season  of  the  year.  The 
same,  however,  cannot  perhaps  be  said  of  the  consumption 
of  ardent  spirits. 

The  raw  materials  supplied  by  the  commissariat  as  food 
for  the  troops  in  India  have  been  greatly  '.mproved  of  late 
years,  and  especially  since  the  promulgation  of  Lord 
Dalhousie's  orders  on  this  subject.  Not  only  are  the  beef, 
mutton,  and  bread  of  better  quality,  but  a  liberal  supply  of 
the  vegetables  of  the  season  has  been  added  to  the  soldier's 
ration.  The  power  to  reject  inferior  or  unwholesome  articles 
of  food  now  rests  entirely  with  the  officers  of  European 
regiments.  It  was  not  so  in  former  times.  The  present 
scale  of  barrack  diet  is  ample,  and  not  improper  for  men 
using  active  exercise  in  the  cold  weather ;  but  I  am  strongly 
impressed  that  too  large  a  quantity  of  concentrated,  "  nitro- 
genous "  aliment  is  consumed  by  men  confined  to  an 
up-country  barrack,  and  leading  a  life  of  monotonous 
inaction,  during  the  long  dreary  months  of  the  hot  and 
rainy  seasons  in  the  plains.  A  good  barrack  dietary  for  the 
hot  season  is  still,  I  think,  a  great  desideratum  ;  and  I  am 
persuaded  that  there  is  always  to  be  found  abundant 
material,  if  properly  dressed,  to  furnish  such  a  variety  of 
wholesome,  palatable,  but  not  too  nutritious  food,  as  would 
render  it  easy  considerably  to  reduce  the  allowance  of  solid 
beef  and  mutton,  without  trenching  on  the  real  comfort  of 
the  men.  Of  good  food  there  is  now  no  deficiency,  but  a 
good  wholesome  system  of  cookery  is  still  a  great  want. 
The  soup  and  boiled  beef  have  long  disappeared  from  the 
mess  tables  of  the  Company's  European  troops,  and  their 
daily  bill  of  fare  presents  a  sufficient  variety  of  dishes  ;  but 
the  cookery  is  generally  of  a  very  objectionable  character, 
all  meat  being  made  into  rich  pies,  or  hot  curries,  or  fried 
with  fat  in  common  frying  pans.  Beyond  this,  their 
barrack  culinary  art  does  not  at  present  go.  While  on 
the  subject  of  food,  I  must  not  neglect  to  warn  all  con- 
cerned against  the  use  of  the  flesh  of  the  common  village 
swine.  The  natives  of  India,  as  the  Israelites  of  old,  go 
beyond  the  camp  to  relieve  the  calls  of  nature,  but  they  do 
not  observe  the  salutary  Mosaic  injunction,  to  have  a  paddle 
on  their  weapon  and  "  turn  back  and  cover  that  which 
cometh  from  them."  The  ground  so  defiled  is  generally 
quickly  cleared  by  herds  of  swine,  literally  fed  upon  human 
ordure,  which  they  devour  with  surprising  greediness.  The 
men  of  newly  arrived  European  regiments,  if  not  duly 
cautioned,  are  often  delighted  to  findboth  pork  and  bacon 
so  abundant  and  cheap  everywhere;  and  much  to  the 
horror  of  the  high  caste  Hindoos  and  Mussulmans,  and  not 


a  little  to  the  scandal  of  the  old  Anglo-Indian,  a  number 
of  these  disgusting  country  pigs  have  sometimes  been  per- 
mitted to  follow  in  the  rear  of  a  British  regiment  as  part 
of  its  "  flocks  and  herds."  I  need  not  say  that  all  such 
"  ordure  fed"  pork  and  bacon  should  be  strictly  interdicted 
as  unwholesome  in  the  highest  degree.  Such  food  is 
looked  upon  by  old  European  residents  with  as  much 
disgust  as  by  the  J ews  or  Mussulmans.  Strange  to  say,  the 
Indian  sheep  too,  if  not  watched  and  properly  fed,  is  scarcely 
more  cleanly  in  this  respect  than  the  pig ;  and  it  becomes 
necessary  to  ascertain  that  sheep  killed  for  the  use  of  the 
men  have  been  well  and  properly  nurtured. 

Consumption  of  Ardent  Spirits. — This  is  a  subject  on  which 
I  have  long  looked  with  deep  and  painful  interest.  I  have 
lived  too  long  with  European  troops  in  India  not  fully  to 
coincide  with  Dr.  J.  Johnston  and  .Sir  Ranald  Martin  when 
they  say,  "  that  as  drunkenness  leads  in  a  moral  point  of 
view  to  every  crime,  so  in  a  physical  point  of  view,  it  pro- 
motes the  invasion,  and  retards  the  cure  of  every  tropical 
or  other  disease."  In  this  sense,  the  abuse  of  ardent  spirits 
has  been  the  fertile  source  of  a  large  amount  of  "the  moral 
and  physical  degradation  I  have  witnessed  among  my 
countrymen  in  the  East.  Fully  persuaded  of  this,  I  con- 
sidered it  my  duty,  so  long  ago  as  1836,  at  Agra,  to 
endeavour  to  establish  a  society  among  the  men  of  the 
4th  battalion  of  artillery,  the  members  of  which  pledged 
themselves  to  abstain  altogether  from  the  use  of  spirits  in 
any  shape  ;  a  fair  number  joined,  and  for  a  time  it  seemed 
to  promise  well ;  but  the  officers  of  the  corps  looked  coldly 
on,  and  the  scheme,  after  a  trial,  fell  to  the  ground.  Years 
afterwards  a  temperance  movement  was  renewed  at  Meerut, 
in  the  1st  brigade,  horse  artillery,  and  this  time  the  officers 
were  its  chief  promoters.  The  detestable  morning  dram 
was  abolished  altogether,  and  no  spirits  allowed  until  after 
dinner.  This  was  a  great  step  in  the  right  direction,  for  I 
have  never  known  either  officer  or  man  who  could  not 
dispense  with  a  dram  of  raw  spirits  when  he  got  up,  who 
did  not  go  to  bed  drunk,  if  he  had  the  means  of  doing  so. 
The  men  were  encouraged  to  receive  a  money  compensation 
in  lieu  of  spirit  rations,  or  to  drink  a  certain  quantity  of 
good  ale  or  porter  instead  of  rum.  After  a  time  I  learnt  that 
only  20  men  of  Major  Dawe's  troop  (2nd  troop,  1st  bri- 
gade, horse-artillery,)  drew  spirit  rations,  and  that  all  the 
rest  either  drank  a  moderate  quantity  of  ale,  or  abstained 
from  stimulants  altogether.  The  effect  of  all  this  on  the 
health,  efficiency,  and  good  conduct  of  the  men  was  ex- 
cellent. I  had  never  before  seen  European  troops  in  India 
in  so  good  a  condition  in  all  respects.  This  troop  had 
arrived  from  the  sickly  station  of  Loodiana  with  50  per 
cent,  actually  in  hospital;  and  after  a  residence  of  nearly 
four  years  at  Meerut,  where  the  above-mentioned  reforma- 
tion took  place,  they  marched  to  Sealkote  with  a  clean  bill 
of  health ;  no  death  having  occurred  among  the  men  for 
a  period  of  two  years.  I  have  no  records  to  refer  to  at 
present,  but  the  above  is,  I  believe,  substantially  a  true 
and  faithful  statement  of  what  then  took  place.  In  con- 
gratulating ourselves  on  the  results  of  this  temperance 
movement,  however,  it  is  but  fair  to  state  that  Meerut  is 
one  of  our  most  healthy  localities. 

At  the  Landour  convalescent  depot  not  a  drop  of  spirits 
is  allowed  to  the  men  unless  prescribed  by  the  medical 
officer  in  charge.  This  salutary  regulation  was  originally 
enforced  at  the  recommendation  of  a  most  admirable 
military  surgeon,  Dr.  Robinson,  then  surgeon  of  Her 
Majesty's  13th  foot,  and  for  which  he  is  said  to  have 
incurred  so  much  odium,  that  some  of  the  old  confirmed 
drunkards  attempted  one  night  to  cast  him  over  the 
precipice.  However,  he  carried  his  point,  and  I  can  fully 
testify  to  the  great  benefit  of  this  judicious  regulation  to 
the  health  of  the  convalescents.  Although  I  am  of  opinion 
that  the  freshly  arrived  European  does  best  to  confine  him- 
self to  pure  cold  water  or  slightly  acidulated  drinks,  yet  if 
good  malt  liquor  is  only  to  be  considered  a  substitute  for 
rum,  I  would  advocate  its  use  from  the  very  first.  After 
several  years'  residence  in  India,  good  pale  ale  is  often 
drank  with  advantage  ;  and  to  the  weak  anasmic  female  in 
India,  it  is  often  one  of  the  real  necessaries  of  life.  My 
testimony  on  this  point  may  be  of  more  value  from  the 
consideration  that  I  have  no  personal  predilection  for  malt 
liquor,  having  never  been  able  to  drink  it  in  my  life.  Beer 
or  ale  is  however  an  expensive  and  bulky  article  to  cany, 
as  compared  with  spirits.  Great  care  and  attention  is  also 
required  in  transporting  it  up  country,  large  quantities 
having  become  bad  and  undrinkable  on  reaching  the 
commissariat  stores  at  Meerut  by  the  old  modes  of  con- 
veyance. But  railroads  should  now  be  able  mainly  to 
obviate  this  objection  to  supply  the  troops  with  ale  or 
porter  instead  of  mm.  A  good  wholesome  beer  is  now 
brewed  in  the  hills ;  but  as  yet  the  price  is  too  high,  and 
the  quantity  too  limited  for  general  regimental  use. 
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Clothing. — If  the  European  is  out  in  the  open  air  before 
sunrise  in  the  cold  season  of  the  upper  provinces,  he  will 
experience  the  sensation  of  cold  even  more  acutely  than  he 
ever  did  at  home  in  ordinary  winter  weather,  and  will 
confess  that  good  warm  clothing  is  at  least  equally  neces- 
sary in  both  situations.  The  temperature  of  the  early 
morning  air  is  not  very  low,  it  is  true,  as  measured  by  the 
thermometer,  probably  from  3G°  to  40°  ;  and,  occasionally, 
it  touches  the  freezing  point ;  but  the  heat  in  a  tent  at 
2  p.  m.  of  the  same  day  will  often  be  found  from  70°  to  80°. 
Even  in  the  cold  season  it  is  found  necessary  to  begin  a 
march  before  sunrise,  so  as  to  reach  the  new  ground  before 
the  sun  is  very  high;  and  this  extensive  diurnal  range 
renders  the  European  system  morbidly  sensitive  to  the 
morning  cold.  I  say  the  European  system,  for  it  has 
often  excited  my  wonder  on  a  march  to  see  robust 
horse  artillerymen  dismount  from  their  horses  at  the 
first  halt  benumbed  with  cold,  and  running  up  and  clown  to 
restore  the  circulation  in  their  extremities,  while  half  naked 
native  children  were  playing  about  as  if  nothing  tinusual 
were  the  matter ;  but  if  a  good  supply  of  warm  clothing 
is  necessary  in  the  cold,  light  cotton  garments  are  equally 
indispensable  in  the  hot,  dry,  and  rainy  seasons.  And 
here  I  would  especially  urge  the  necessity,  at  such  seasons, 
of  keeping  the  soldier's  neck  in  every  situation  as  free  and 
unincumbered  as  the  neck  of  the  British  sailor  is  at  all 
times.  Nothing  so  much  interferes  with  the  comfort  and 
free  action  of  the  whole  body  as  any  warm,  tight,  or  stiff 
covering  round  the  neck.  Who  has  not  experienced  the 
relief  of  removing  a  hot  neckcloth,  and  opening  the  shirt 
collar  after  being  overheated  ?  A  turnover  collar  loosely 
tied  with  a  narrow  black  band,  is  surely  as  graceful  and 
seemly  as  any  military  stock  ever  invented. 

Flannel. — A  good  deal  of  difference  of  opinion  exists 
among  experienced  medical  men  as  to  the  necessity  of 
wearing  flannel  next  the  skin  in  India.  I  venture  to  give 
the  following  as  the  result  of  my  own  experience.  If  the 
robust  and  healthy  European  has  never  worn  flannel  at 
home,  he  may  continue  to  dispense  with  it  on  his  first 
arrival  in  India.  The  coarse  flannel  supplied  for  the  use  of 
the  British  soldier  is  very  apt  to  irritate  the  skin,  produce 
profuse  perspiration,  and  so  cause  more  harm  than  good, 
and  this  is  especially  the  case  if  it  be  of  the  sort  that 
shrinks  on  washing,  and  flannel  in  India  must  be  well  and 
frequently  washed.  But  after  a  residence  of  a  few  years, 
when  the  system  has  been  lowered  and  rendered  sensitive 
to  all  atmospheric  changes,  a  good  light  flannel  shirt  worn 
next  the  skin  is  unquestionably  an  excellent  safeguard 
against  contingent  evil.  A  proper  fabric  of  this  kind  is 
procurable  by  the  more  wealthy  classes  ;  but  I  have  never 
seen  any  flannel  served  out  to  the  soldier  in  India  that  his 
officer  could  be  induced  to  bear  next  his  own  skin  in  really 
hot  weather.  This  is  a  point  which  I  am  sure  calls  for 
attention  and  remedy.  I  succeeded  in  effecting  a  sort  of 
compromise  with  many  of  the  men  under  my  medical  care, 
who  had  suffered  from  fever  or  bowel  complaint,  viz.,  by 
not  insisting  on  the  flannel  shirt,  and  so  inducing  them  to 
wear  the  flannel  abdominal  binder,  this  I  am  persuaded  was 
often  attended  with  the  best  results. 

Exercise  and  Amusement. — On  these  important  subjects 
I  have  but  a  very  few  words  to  add  to  the  excellent  obser- 
vations to  be  found  in  Sir.  R.  Martin's  "  Influence  of 
Tropical  Climates."  The  question  is  often  asked,  should 
the  European  soldier  be  strictly  confined  within  the  walls 
of  his  barrack  during  the  heat  of"  the  day  in  the  warm 
weather,  or  may  he  be  permitted  occasionally  to  walk 
abroad,  as  in  other  and  more  temperate  climates?  The 
alternative  will  be  found  a  perplexing  one.  If  you  confine 
him  to  his  barrack-room,  how  is  the  uneducated  man  to 
get  through  the  long  dreary  day  ?  The  officer  has  walked 
or  ridden  out  in  the  early  morning  ;  on  his  return  home  he 
has  looked  in  at  "  the  coffee-shop  "  or  reading-room,  and 
has  seen  and  conversed  with  persons  not  always  before  his 
eyes.  During  the  day  he  visits  his  friends,  spends  some 
time  at  the  billiard-room,  or  more  profitably  employs  his 
time  in  reading,  or  other  intellectual  amusements  at  home. 
But  the  uneducated  soldier,  shut  up  in  his  barrack,  has 
literally  nothing  to  do  but  to  lie  down  and  try  to  sleep/' 
until  the  hour  shall  come  for  dinner,  and  the  long-looked- 


*  If  the  barrack  cots  are  taken  up,  as  is  sometimes  the  case  to 
prevent  the  men  sleeping  during  the  day,  they  will  still.be  allowed 
to  have  hard  measure,  by  all  who  reflect  how  often  they  themselves 
seek  the  horizontal  position  during  the  hot  season. 
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for  dram  to  relieve,  for  a  short  period,  his  utter  vacuity  of 
mind  and  lassitude  of  body.  Rather  than  force  men  to 
lead  such  a  life,  is  it  not  better,  say  many  well-informed 
persons,  to  give  the  soldier  a  reasonable  indulgence  to 
walk  abroad,  even  in  the  heat  of  the  day,  not  buttoned  up 
to  the  throat  and  in  red  regimental  jackets  as  some 
martinets  will  have  it,  but  in  loose  white  cotton  clothes, 
open  collars,  and  proper  white  covers  to  their  caps.  But 
where  are  the  men  to  go  ?  They  have  no  acquaintances  to 
visit,  few  out-door  amusements  to  join ;  and  it  is  too  likely 
they  will  find  their  way  to  the  nearest  bazaar,  and  add  the 
clangers  of  intoxication  and  other  debauchery  to  that  of  a 
fierce  tropical  sun. 

The  whole  case  is  truly  a  perplexing  and  pitiable  one, 
and  loudly  calls  for  the  humane  and  judicious  consideration 
of  all  interested  in  the  welfare  of  the  British  soldier  in  the 
East. 

I  have,  &c. 

T.  E.  Dempster, 

Late  Superintending-Surgeon, 

Bengal  Establishment, 


Addenda. 
No.  1. 

Prevention  of  Syphilitic  and  other  Diseases  of 
the  Genitals. 

This  is,  in  every  point  of  view,  a  subject  of  importance 
to  the  health  and  general  efficiency  of  a  regiment.  Ac- 
cording to  my  experience,  certain  forms  of  disease  of  this 
class  keep  men  longer  from  duty  than  any  other  complaint 
to  which  the  soldier  is  especially  exposed. 

In  India  it  is  hardly  possible  for  the  European  soldier  to 
have  intercourse  with  any  females  but  those  of  a  recognized 
and  well-known  class,  whose  numbers  and  names  can  at  all 
times  be  correctly  ascertained  by  the  police ;  and  it  would 
not  be  difficult,  through  the  agency  of  an  intelligent  sub- 
assistant  surgeon  or  native  doctor,  quickly  to  detect  the 
first  appearance  of  disease  among  them,  and  so  to  guard 
the  men  from  contamination.  When  I  first  arrived  in  India 
there  were  Lock  hospitals  at  every  large  European  military 
station,  under  the  superintendence  of  one  of  the  medical 
officers  of  the  place,  but  the  duty  involved  was  a  disgusting 
one,  was  ill  or  carelessly  performed,  and  did  very  little  good. 
Such  hospitals  were  abolished  a  great  many  years  ago. 

In  conducting  the  usual  medical  examinations,  I  have 
often  been  shocked,  especially  in  very  hot  weather,  to 
observe  the  filthy  state  of  the  persons  of  many  of  the  un- 
married men;  but  they  had  a  ready  and  reasonable  excuse 
to  offer.  How  could  they,  keep  their  persons  properly  clean 
without  indecent  exposure,  seeing  that  there  were  no  pri- 
vate wash-houses  and  no  place  in  which  they  could  perform 
ablutions  but  an  open  barrack  verandah  ?  I  am  well  satisfied 
that  this  state  of  things  is  one  of  the  great  predisposing 
causes  of  syphilitic  disease, —  for  integuments  in  a  state  of 
irritation,  and  often  partially  excoriated  by  increased  and 
unremoved  natural  secretions,  are  precisely  in  a  condition 
to  be  at  once  inoculated  by  the  slightest  contact  with 
venereal, virus  of  any  kind. 

The  remedies  I  propose  are  as  follows  : — 

1st.  To  conduct  the  usual  medical  examinations  of  the 
unmarried  men  with  much  regularity  and  care. 

2ndly.  To  subject  the  public  women  to  a  similar  exami- 
nation, through  the  agency  of  a  sub-assistant  surgeon  or 
native  doctor  of  trustworthy  character,  and  who  should  be 
held  responsible  for  any  extensive  undetected  disease. 

3rdly.  To  cause  all  the  men  to  wash  the  genitals  in  cold 
or  tepid  water,  at  regular  stated  periods,  during  the  hot  sea- 
son, and  to  afford  them  the  ready  means  of  at  once  doing  so 
after  suspicious  contact.  A  few  simple  verbal  cautions  may 
be  communicated  by  medical  officers  to  men  who  will  ex- 
pose themselves  to  such  risks. 

If  all  this  were  strictly  attended  to,  I  am  persuaded  two- 
thirds  of  the  disease,  which  at  present  renders  so  many  of 
the  men  inefficient/Tuight  be  effectually  prevented. 

Of  course,  I  have  only  dealt  with  the  physical,  not  the 
moral  prevention  of  disease  of  the  nature  under  consi- 
deration. ' 

T.  E.  Dempster, 

Late  Superintending  Surgeon, 

Bengal  Establishment. 
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No.  2. 

Note  on  the  Ventilation  and  Cooling  of  Barracks 
and  Hosi-itals  in  the  N.W.  Provinces  of  Bengal. 

Preliminary  Remarks. — A  brief  description  of  things  so 
well  known  in  India  as  swinging  Punkahs,  Tatties,  and 
Thermantidotes,  may  be  necessary  to  those  who  have  never 
resided  in  that  country. 


The  common  house  punkah  is  merely  a  long  substantial 
wooden  frame,  covered  with  cloth,  and  suspended  to  the 
roof  of  an  apartment  by  strong  ropes.  A  deep,  full,  cloth 
fringe  is  usually  attached  to  its  lower  edge,  which  greatly 
increases  the  volume  of  air  displaced  by  its  motion.  The 
punkah  is  made  to  swing  forwards  and  backwards  by  means 
of  a  thin  strong  cord  attached  to  it  in  the  manner  repre- 
sented below. 


Punkah  suspended  to  the  beam  of  an  apartment,  with  pulling  cord  attached. 


The  size  and  dimensions 
of  punkahs  vary  according 
to  the  size  and  proportions 
of  the  apartments  in  which 
they  are  to  be  used.  All 
Indian  barracks  and  hospi- 
tals occupied  by  European 
troops  have,  during  the 
hot  season,  punkahs  sus- 
pended at  short  intervals, 
which  are  kept  swinging 
over  the  heads  of  the  men 
day  and  night,  and  are 
pulled  by  a  class  of  native 
servants  called  "  coolies," 
who  are  relieved  every  four 
hours. 

The  relief  afforded  by 
the  punkah  in  the  hot 
weather,  and  especially 
during  the  hot  oppressive 
nights  of  the  rainy  season, 
can  hardly  be  conceived  by 


those  who  have  never  lived 
in  such  a  climate. 

Tatties  are  light  bamboo 
frames,  made  accurately 
to  fit  a  doorway,  and  into 
which  are  neatly,  but  not 
too  closely,  arranged  the 
slender  roots  of  a  fragrant 
grass,  "  kus  kus."  These 
roots  readily  absorb  and 
retain  moisture  like  a 
sponge,  while  they  admit 
a  strong  current  of  air  to 
pass  freely  through  them. 
Hot  dry  air,  at  a  tempe- 
rature of  from  105  to  108 
degrees  (the  average  tem- 
perature of  an  up-country 
hot  wind),  passing  through 
a  well-wetted  "  kus  kus  " 
tattie,  is  instantly  reduced 
to  76  or  78  degrees  of 
Fahrenheit. 


Kus  kus  "  tattie  applied  to  common  doorway. 
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-So  long  as  a  steady  hot  wind  blows,  these  tatties  afford 
the  ready  and  effectual  means  of  keeping  our  houses, 
barracks,  and  hospitals  at  a  very  moderate  temperature; 
indeed,  at  such  times  nothing  is  easier  than  to  make  a  large 
apartment  too  cold  to  the  feelings  of  an  old  Indian.  The 
drier  and  stronger  the  hot  wind,  the  greater  is  the  cooling 


power  of  the  tattie.  But  when  the  wind  becomes  very  light, 
or  loaded  with  moisture,  the  effect  of  the  tattie  is  either 
greatly  diminished,  or  altogether  lost.  It  is,  therefore,  in 
light  winds  or  calms  that  the  "  thermantidote  "  becomes  so 
useful,  especially  if  the  air  is,  at  the  same  time,  tolerably 
dry. 


Thermantidote. 
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For  several  years  past  this  cooling  machine  has  been  in 
common  use  in  the  north-west  provinces  of  Bengal.  It  was 
invented,  or  rather  first  applied  to  its  present  use,  by  the 
late  Dr.  James  Ranken,  formerly  Postmaster-General  of 
Bengal.  It  is  a  mere  modification  of  the  old  fanner  or 
winnowing  machine.  Large  openings  are  left  in  the  sides 
of  the  box,  in  which  the  fans  (c,  c,)  revolve,  and  into  these 
openings  "kus  kus  tatties"  (b)  are  closely  fitted  and  kept 
well  watered. 

Great  improvements  have  been  made  of  late  years  in  the 
construction  of  thermantidotes.  A  moderate  sized  machine 
of  this  kind  worked  by  a  single  man,  will  now  throw  a 


stream  of  cold  air  so  as  to  be  perceptibly  felt  at  the  extreme 
end  of  a  room  thirty  feet  long.  All  bungalows,  barracks, 
and  hospitals  in  the  upper  provinces  of  Bengal  are  furnished 
with  well-fitting  glass  doors,  all  round  the  inner  verandah, 
which  are  kept  closed  during  the  day,  so  as  completely  to 
exclude  the  hot  wind. 

P.S. — During  the  hot  winds,  a  thermometer  kept  in  a 
deep  well-shaded  open  verandah  having  a  northern  aspect, 
stands  at  2  p.m.  at  from  105°  to  108°;  but  if  placed  in 
the  open  plaiu,  and  under  the  small  double  roof  used  by 
the  Royal  Engineers  as  a  perfect  shade,  it  will  usually  rise 
to  116°'. 


Transverse  section  of  an  Indian  barrack  or  hospital. 


a,  main  ward. 

b,  b,  inner  verandahs  enclosed  with  glass  doors. 

c,  c,  outer  verandahs,  open, 
i),  punkah. 

An  efficient  and  safe  system  of  ventilation  must  ever 
form  a  subject  of  prime  importance  in  the  sanitary  manage- 
ment of  troops  in  all  parts  of  the  world;  but  it  must^be 
borne  in  mind  that,  during  the  hot  season  in  the  upper 
provinces  of  Bengal,  it  is  essential  to  the  health  and  comfort 
of  the  European  soldier  that  the  air  of  barrack  rooms  and 
hospitals  should  not  only  be  frequently  renewed,  but  cooled 
and  agitated  at  the  same  time. 

The  very  simple  and  ingenious  patent  ventilator  invented 
by  Mr.  McKennell,  which  is  found  to  act  so  effectively  in 
cold  and  temperate  climates,  I  am  sorry  to  say,  must 
entirely  fail  during  the  hot  season  in  the  plains  of  upper 
India,  except,  perhaps,  for  a  very  short  period  in  the  twenty- 
four  hours. 

The  action  of  this  ventilator  essentially  depends  on  the 
supposition,  that  the  impure  air  of  a  crowded  apartment  is 
always  much  warmer  than  the  external  atmosphere;  that 
the  foul  air,  therefore,  will  always  rise,  and  pass  out  through 


e,  present  position  of  thermantidotes  and  tatties. 
F,  proposed  position  of  ditto, 
c,  old  roof  ventilator. 
h,  punkah  beam. 

the  inner  tube  of  the  apparatus  fixed  in  or  near  the  roof ; 
and  that  a  counter-current  of  pure  cold  air  will  be  created 
through  the  outer  concentric  opening,  and  freely  descend 
towards  the  floor  by  its  comparative  gravity.  But  all  these 
conditions  will  be  found  to  be  reversed  in  a  barrack  or 
hospital  in  the  upper  provinces  during  the  hot  season. 
There  the  internal  air,  however  impure,  will  always  remain 
colder  than  the  external  hot  wind.  Under  such  circumstances 
there  can  be  no  ascending  stream  of  foul,  no  descending 
counter-current  of  pure  cold  air.  Even  m  the  rainy  season, 
and  after  the  cessation  of  the  hot  winds,  the  difference  of 
temperature  between  the  internal  and  external  air  will  ever 
be  too  small  to  create  active  currents  without  the  aid  of 
some  propelling  force ;  and  it  will  be  remembered  that  air 
once  breathed  is  specifically  heavier  than  pure  air  at  the 
same  temperature. 

A  little  before  daybreak,  and  until  sunrise,  in  the  hot 
season   there  occurs  a  sudden  and  considerable  fall  of 
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temperature  ;  and  during  that  short  period  the  external  air 
is  decidedly  cooler  than  that  of  an  inhabited  apartment. 
At  this  time  such  an  apparatus  as  Mr.  McKennelPs  would 
act  well,  and  if  properly  proportioned  to  the  size  of  the 
building,  would  probably  cause  the  whole  internal  air  of  a 
barrack  to  be  completely  renewed  before  the  wind  begins  to 
get  hot,  and  it  is  necessary  to  shut  the  glass  doors.  In  the 
cold  weather  in  the  plains  and  in  the  hill  districts  at  all 
times,  I  believe,  no  other  ventilators  need  be  employed; 
but  during  the  hottest  periods  of  the  day  and  night  other 
means  of  ventilation  must  be  resorted  to.  1  have  given 
above  a  brief  account  of  the  appliances  and  means  in 
common  use  for  this  purpose,  as  well  as  for  cooling  and 
agitating  the  air  of  an  inhabited  apartment  in  upper 
India.  While  a  steady  hot  wind  blows,  an  apartment 
of  any  size  can  be  kept  sufficiently  cool  and  well  ventilated 
by  the  application  of  the  requisite  number  of  well  watered 
"  kus  kus "  tatties.  But  then,  as  at  present  used,  the 
stream  of  cold  moist  air  must  pass  directly  across  the 
lower  part  of  the  barrack-room,  and  many  of  the  in- 
mates must  be  exposed  to  a  thorough  draught.  The  most 
delicate  and  sensitive  persons  delight  in  the  "  punkah ;" 
but  to  lie,  and  especially  to  sleep,  in  a  stream  of  cold 
moist  air  from  a  tattie  or  thermantidote  is  well  known 
often  to  be  attended  with  very  serious  consequences. 
The  thermantidote,  now  very  generally  used  in  up-country 
barracks  and  hospitals,  combines  the  advantages  of  a  re- 
frigerator and  ventilator,  even  in  light  winds  and  calms. 
As  it  is  now  applied,  the  tube  is  carried  across  the  inner 
verandah  (an  awkward  arrangement,  by  which  much  power 
is  lost),  and  opens  either  immediately  below  or  a  little  above 
the  cots  of  the  men  (see  plan).  I  would  retain  both  tatties 
and  thermantidotes,  but  as  I  do  not  think  it  desirable  ever 
to  keep  a  barrack-room  so  cold  as  to  subject  the  men  to 
great  alternations  of  temperature  in  passing  out  and  in.  and 
as  I  am  convinced  it  is  most  desirable  to  avoid  thorough 
draughts  of  cold  moist  air,  I  would  remove  both  from  their 
present  position  (which  is  nearly  on  a  level  with  the  barrack 
floor)  to  the  top  of  the  roof  of  the  inner  verandah,  as  shown 
in  the  subjoined  rude  sketch  plan.  Any  required  number 
of  thermantidotes  placed  in  this  position  can  be  readily 
turned,  and  all  the  tatties  kept  constantly  wet,  by  the  simple 
machinery  proposed  by  Mr.  Moorsom  in  his  plan  for  revol- 
ving barrack  "  punkahs."  The  cold  pure  air  from  tatties 
and  thermantidotes  so  placed  would  quickly  descend  by  its 
own  gravity,  and  be  freely  mixed  up  and  dispersed  through 
the  whole  apartment  by  the  action  of  the  punkahs,  thus 
effectually  renewing  and  cooling  the  air  without  subjecting 
any  of  the  inmates  to  cold  thorough  draughts.  The  glass 
doors  (for  there  are  no  windows  in  Indian  barracks)  should 
be  closed  below,  with  the  exception  of  a  certain  number  in 
proper  positions  to  leeward,  to  serve  as  counter  openings. 

The  only  novelty  in  my  scheme  is  the  proposal  to  draw 
the  supply  of  pure  cold  air  from  a  considerable  elevation,  and 
not  from  the  ground  floors,  as  is  at  present  the  universal 
practice  in  India ;  and  in  this  respect  my  plan  entirely 
coincides  with  that  of  Mr.  McKennell.  By  this  arrangement 
I  conceive  we  shall  not  only  avoid  all  dangerous  thorough 
draughts,  but  draw  the  supply  of  fresh  air  from  a  safer  and 
purer  source  than  from  the  malaria  laden  stratum  nearest  the 
(/round.  This  appears  to  me  to  be  a  consideration  of  real 
importance  in  certain  unhealthy  localities. 

T.  E.  Dempster, 

Late  Superintending  Surgeon, 

Bengal  Establishment. 

No.  3. 

Remarks  on  some  of  the  Principal  Military  Can- 
tonments of  the  Bengal  Presidency  at  which 
I  have  either  resided  for  considerable  periods,  or 
have  carefully  examined  for  special  purposes. 

The  period  of  my  service  in  India  extended  over  37  years, 
during  which  I  was  absent  only  18  months,  on  sick  leave  in 
Australia.  I  have,  during  my  long  Indian  career,  served 
with  European  or  native  troops  at  the  following  stations  in 
the  Bengal  presidency,  viz.,  Dum  Dum,  Barrackpore,  Dina- 
pore,  Buxar,  Allahabad,  Secrora,  Cawnpore,  Agra,  Kurnool, 
Almorah,  Landour,  Nusseerabad,  Umballa,  Loodiana, 
Mooltan,  and  Peshawur. 

Peshawur.- — I  accompanied  the  field  force  under  the 
command  of  Sir  W.  R.  Gilbert,  G.C.B.,  on  our  first  occu- 
pation of  that  city  and  district  after  the  second  Sikh 
campaign,  and,  as  superintending  surgeon  of  the  Bengal 
column,  I  was  nominated  a  member  of  the  special  com- 
mittee of  which  Major-General  Sir  C.  Campbell  (now  Lord 
Clyde)  was  president,  assembled  for  the  purpose  of  selecting 
an  eligible  site  for  a  new  cantonment. 

I  beg  to  submit  a  copy  of  a  memorandum  drawn  up  by 
me  on  that  occasion,  and  signed  also  by  Dr.  Straker,  the 


other  medical  member ;  together  with  a  copy  of  a  note  on 
the  same  subject  which  I  subsequently  addressed  to  Sir 
W.  R.  Gilbert  on  the  breaking  up  of  the  field  force  under 
his  command.*    The  main  object  of  the  first  of  these  docu- 


*  Note  by  the  Medical  Members  of  the  Committee  on  the 
necessity  of  prohibiting  Canal  Irrigation  within  certain 
limits  round  the  Site  ot  the  New  Cantonment,  and  Remarks 
on  some  other  points  connected  with  the  Medical  Topo- 
graphy of  Peshawur  and  its  Vicinity. 

The  distance  which  secures  safety  from  the  effects  of  malaria 
varies  according  to  certain  circumstances,  some  of  which  can  only 
be  accurately  ascertained  after  considerable  experience.  With 
such  a  stiff  clayey  soil,  and  with  such  unlimited  facility  of  swamping 
the  land  which  exist  in  the  neighbourhood  of  Peshawur,  we  con- 
sider two  miles  a  prudent  distance ;  but  one  mile  at  least  is,  in  our 
opinion,  essential  to  safety,  under  such  conditions  as  here  present 
themselves,  unless  where  any  part  of  the  city  may  intervene 
between  the  malarious  locality  and  the  ground  occupied  by  the 
troops. 

According  to  almost  universal  experience,  there  is  no  more  ready 
mode  of  generating  malaria  in  such  a  climate  as  this  than  by 
profusely  irrigating  a  stiff  retentive  soil ;  and  therefore  we  believe 
it  imperative  not  only  to  prohibit  all  canal  irrigation  within  one 
mile  of  the  cantonment  pillars,  but  to  take  steps  for  securing  the 
perfect  drainage  of  the  space  included  within  this  line. 

Although  the  soil  generally  all  round  Peshawur  has  a  large 
proportion  of  stiff  clay,  and  water  is  everywhere  abundant,  yet 
there  appear  to  be  very  few  natural  swamps  or  stagnant  pools. 
The  water  in  the  numerous  streams  and  springs  is  generally  in  a 
state  of  rapid  transition  ;  and  the  fall  of  the  country  admits  of 
easy  and  perfect  surface  drainage.  These  are  the  great  saving 
local  conditions  we  observe.* 

There  is  an  old  but  extensive  musselman  burying-ground, 
between  the  site  of  the  new  cantonment  and  the  city.  It  is  highly 
desirable  that  no  more  dead  be  interred  in  this  situation. 

That  the  site  selected  by  the  Committee  was  the  one  formerly 
occupied  by  the  Sikh  troops  is  alone  a  presumptive  proof  of  its 
relative  salubrity.  With  the  precautions  above  recommended,  it 
appears  to  us  by  far  the  best,  in  a  sanitary  point  of  view,  of  any 
locality  available  in  the  vicinity  of  Peshawur,  bearing  in  mind 
other  and  equally  important  military  considerations. 

In  occupying  a  new  country  with  our  troops,  it  is  always  impor- 
tant to  come  at  the  results- of  the  experience  of  its  inhabitants  in 
all  matters  connected  with  health  or  disease.  With  this  view  we 
assembled  five  of  the  most  respectable  and  intelligent  of  the 
native  physicians  or  "  hukeems  "  of  the  city,  and  obtained  from 
them  answers  to  the  following  questions  : — 

1.  What  are  the  prevailing  diseases  in  the  city  of  Peshawur? 

1.  In  the  cold  weather  coughs,  colds,  and  complaints  of  the 
throat  and  chest,  &c.  are  common.  In  the  fall  of  the  year  inter- 
mittent fever  and  bowel  complaint  are  the  most  severe  and 
prevailing  diseases. 

2.  What  is  the  most  unhealthy  season  of  the  year? 

2.  The  months  of  July,  August  and  September.  It  is  during 
these  months  that  fever  and  bowel  complaints  are  prevalent. 

3.  Is  the  mortality  in  the  city  generally  considerable  or  is 

disease  often  widely  diffused  without  being  fatal  ? 

3.  Fevers  and  bowel  complaints  are  often  very  prevalent,  but 
the  mortality  is  usually  small. 

4.  Have  you  remarked  any  peculiarities  of  the  weather  which 

indicate  a  healthy  or  unhealthy  season  ? 

4.  If  heavy  rain  falls  in  July,  August  and  September,  the  season 
is  observed  to  be  unhealthy.  It  seldom  rains  at  Peshawur  in  these 
months  ;  much  rain  usually  falls  at  the  present  (April)  season,  and 
it  is  attended  with  no  harm.  If  the  prevailing  winds  are  westerly 
in  the  three  hot  months,  the  season  is  unhealthy;  but  the  reverse  is 
the  case  if  the  prevailing  winds  are  easterly  at  that  period  of  the 
year.    Numerous  "falling  stars"  also  indicate  a  sickly  season. 

5.  Of  the  past  ten  years  how  many  do  you  consider  to  have 

been  decidedly  unhealthy? 

5.  There  have  been  some  severe  and  very  fatal  visitations  of 
cholera  and  small-pox  during  that  time,  but  we  remember  no 
extensive  mortality  from  the  ordinary  local  diseases. 

6.  Did  actual  famine  or  great  scarcity  of  food  occur  within 

that  period  ? 

6.  There  has  been  neither  famine  nor  unusual  scarcity  of  food 
in  Peshawur  during  the  past  ten  years  ;  indeed,  not  for  a  long 
series  of  years. 

7.  Is  enlargement  of  the  spleen  a  common  complaint  in  and 

about  Peshawur? 

7.  The  disease  exists  in  the  city,  but  is  not  very  common  or 
severe. 

8.  What  class  or   classes  of  the  people   suffer  most  from 

disease  ? 

8.  The  poor  are  ill  lodged. 

9.  Is  it  considered  necessary  to  health  to  avoid  sleeping  on  the 

ground  floor  at  particular  seasons  of  the  year? 

9.  During  the  very  hot  weather  it  is  proper  to  sleep  in  the  open 
air  on  the  tops  of  the  houses;  at  all  other  times  of  the  year  people 
sleep  below.  It  is  dangerous  to  sleep  on  the  tops  of  the  houses  in 
the  months  of  October  and  November. 

10.  What  articles  of  food  and  what  kinds  of  fruit  are  generally 
reckoned  unhealthy  ? 

10.  None  of  the  common  articles  of  food  are  ^considered  un- 
wholesome. Of  the  fruits,  the  pomegranate,  grapes,  oranges,  limes, 
water  melon,  small  cucumbers,  and  a  sort  of  plum  "beer"  are 
good  and  wholesome.  Stone  fruits  generally,  the  melon,  and 
large  cucumber  are  unwholesome.  The  "surda''  or  cabul  melon 
is  however  good. 


*  These  remarks  only  apply  to  the  immediate  neighbourhood  of 
Peshawur.  To  the  north  of  the  fort  and  city  the  land  suddenly 
becomes  low  and  flat,  and  at  about  a  mile  from  the  walls  in  this 
direction  commences  the  low  marshy  district  noticed  hereafter 
as  the  "  Tappa  ''  or  division  of  Dowdzace, 
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ments  was  to  remonstrate  against  the  practice  of  excessive 
irrigation  in  and  about  the  new  cantonment.  In  the  second, 
I  considered  it  my  duty  to  point  out  the  sanitary  objections 
inseparable  from  any  locality  between  Peshawur  and  the 
mouth  of  the  Kyber  Pass;  to  indicate  a  far  more  pro- 
mising position  in  an  opposite  direction,  and,  if  possible,  to 


11.  What  drinking  water  is  reckoned  most  wholesome?  Is  the 
water  of  the  running  streams  or  that  of  wells  preferred  by 
those  who  can  command  either  ? 

11.  All  who  can  obtain  it,  drink  the  water  of  the  Bara  river. 
A  running  stream  from  the  Bara  passes  through  the  city,  but 
this  contains  so  many  impurities  as  to  be  unh't  for  drinking 
purposes.  The  poor,  who  cannot  afford  to  send  for  the  Bara_ 
water,  are  obliged  to  use  the  water  of  wells,  but  this  is  the  cause  of 
much  sickness  among  them. 

12.  What  parts  of  the  city  do  you  consider  most  healthy  ? 

12.  All  parts  of  the  city  are  nearly  alike ;  but  if  there  is  a 
difference,  it  is  in  favour  of  the  most  elevated  quarters. 

13.  What  are  the  healthy  and  unhealthy  localities  outside  the 
walls  ? 

13.  The  "Tappa"*  of  Dowdzaee,  where  much  rice  is  cultivated, 
and  where  there  is  a  great  deal  of  marshy  land,  is  very  unhealthy  ; 
fever  and  enlarged  spleen  are  there  very  common.  Of  the  four 
"  Tappas  "  round  Peshawur,  Dowdzaee  and  Dooba  on  the  north 
are  decidedly  unhealthy  ;  Kulleel  and  Momund  on  the  west  and 
south  of  the  city  are  healthy. 

One  of  the  "hukeems"  said,  but  the  remark  was  contradicted 
by  the  other,  that  Peshawur  was  more  healthy  than  Cabul. 

The  above  replies  are  not  literally  translated,  but  we  believe  we 
have  given  the  correct  substance  of  what  the  "  hukeems  "  said. 
The  conversation  took  place  in  the  presence  of  Lieut.  Lake,  through 
whose  aid  they  were  brought  together. 

Before  meeting  the  "  hukeems,"  careful  medical  examinations 
of  the  inhabitants  were  made  in  four  separate  quarters  of  the  city, 
and  were  conducted  in  the  manner  formerly  practised  by  the  late 
Canal  Committee.    The  following  are  the  results  : — 

Proportion  of  persons  having  had   f  184S,  16  per  cent, 
fever  during  the  past  three  \   1847,  22  do. 
years  .'_■--(_  1846,  28  do. 

Proportion  of  persons  labouring  \  8  do. 

under  spleen  disease    -       -  J    and  all  of  small  size. 
This  corroborates  the  statement  made  by  the  "hukeems." 
Two  villages  outside  the  walls  were  afterwards  examined  in  the 
same  manner.  1st.  Nowlay,  situated  on  relatively  low  ground  about 
a  quarter  of  a  mile  to  the  south  of  the  cantonment. 

Proportion  of  persons  having  had   (  1848,  30  per  cent, 
fever  during  the  past  three  <  £847,  40  do. 
years  -    (  1846,  40  do. 

Proportion  of  persons  labouring  |  5  do_ 

under  spleen  disease    -       -  J 
N.B. — Only  a  very  small  number  of  people  could  be  got  here 
for  examination. 

2nd.  Thakal,  situated  about  a  mile  to  the  west  and  a  little  to  the 
north  of  the  cantonment  site,  on  rising  ground,  but  having  much 
broken  ground  and  deep  ravines  immediately  to  the  south  and 
eastward. 

Proportion  of  persons  having  had  (  1848,  40  per  cent, 
fever  during  the  past  'three  -    1847,  33  do. 
years.       -       -       -  (  1846,  33  do. 

Proportion  of  persons  labouring  \  13  ^ 

under  spleen  disease  -  j 
These  results  are  considerably  less  favourable  than  what  were 
obtained  within  the  walls.  In  Thakal  the  aspect  of  many  of  the 
children  was  sickly.  In  this  village  too  were  found  for  the  first 
time  two  cases  of  considerable  enlargement  of  the  spleen.  It 
should,  however,  be  particularly  borne  in  mind  that  both  these 
villages  are  surrounded  with  luxuriant  cultivation,  and  that  all  the 
fields  bearing  crops  are  copiously  irrigated  by  canal  streams. 

In  conclusion,  we  beg  to  say  a  few  words  regarding  the  impor- 
tant subject  of  drinking  water.  All  classes  agree  in  lauding  the 
good  qualities  of  the  "Bara"  water,  and  we  have  no  doubt  that  it 
is  really  wholesome  ;  but  that  all  well  water  is  uniformly  the  re- 
verse is  not  so  obvious.  The  natives  ascribe  all  diseases  to  the 
water  they  drink;  and  their  notions  on  this  subject  are  often  fan- 
ciful and  absurd. 

The  poor  of  the  city  drink  from  the  wells,  and  are  comparatively 
sickly ;  but  the  poor  are  everywhere  exposed  to  many^auses  of 
disease  from  which  the  better  classes  are  exempt. 

Before  condemning  the  water  of  wells  in  every  instance,  it  is 
desirable  to  procure  an  accurate  chemical  analysis  of  both  kinds  ; 
but,  meanwhile,  it  would  be  imprudent  and  unsafe  to  reject 
advice  so  confidently  stated  to  be  founded  on  the  experience  of  the 
inhabitants  of  these  parts. 

(Signed)       T.  E.  Dempster, 

Superintending  Surgeon, 

Bengal  Column. 
(Signed)       C.  D.  Straker, 

Superintending  Surgeon, 

Bombay  Column. 

Peshawur,  3rd  April  1840. 

(True  copy.) 

T.  E.  Dempster, 
Late  Superintending  Surgeon, 

Bengal  Establishment. 

Copy  of  a  Memorandum  on  the  New  Military  Cantonment  at 
Peshawur,  forwarded  to  Major-General  Sir  Walter  R.Gil- 
bert, commanding  the  Lahore  Division.    6th  April  1849. 
The  choice  of  a  site  for  a  new  cantonment  at  Peshawur  having, 

for  political  and  military  reasons,  been  restricted  to  the  immediate 


*"  Tappa,"  a  local  terra  for  tlio  districts  into  which  the  country 
is  divided. 


guard  against  the  immediate  erection  of  such  costly  and 
permanent  buildings  as  would  render  a  change  of  ground 
hardly  practicable,  if,  on  trial,  the  site  then  chosen  should 
prove  decidedly  objectionable. 

I  have  never  visited  Peshawur  since  these  papers  were 
written,  and  cannot  say  whether  or  not  our  recommenda- 
tions regarding  .irrigation  have  ever  been  attended  to ;  but 
I  have  reason  to  believe  that  extensive  and  costly  barracks 
and  other  buildings  have  been  erected  on  the  original  site, 
and  that  the  troops  have,  on  many  occasions,  suffered  most 
severely  from  fever  and  other  malarious  diseases.  It  is, 
however,  very  possible  that  military  and  political  considera- 
tions alone  may  still  render  any  change  of  ground  not  to 
be  thought  of. 

Loodiana. — I  resided  four  years  at  this  station  as  sur- 
geon of  the  1st  brigade  European  horse  artillery.  It  has 
now  been  entirely  abandoned  as  a  cantonment  for  European 
and  native  troops,  and  is  not  likely  ever  again  to  be  fully 
occupied.  Any  minute  description  of  that  old  cantonment, 
therefore,  is  hardly  now  called  for ;  but  as  Loodiana  is 
remarkable  in  having  been  sometimes  one  of  the  most 
healthy,  and  at  other  times  one  of  the  most  unhealthy  sta- 
tions in  upper  India,  it  may  be  both  interesting  and 
instructive  if  I  can  satisfactorily  indicate  the  causes  of  these 
remarkable  changes  in  its  sanitary  condition.    This  I  shall 


neighbourhood  of  the  city,  it  became,  in  a  certain  degree,  a  choice 
of  difficulties. 

The  position  selected  by  the  Committee  is,  undoubtedly,  the  very 
best  within  the  limits  thus  prescribed  ;  but  it  is  by  no  means  free 
from  objections  in  a  sanitary  point  of  view.    These  have  already 
been  fully  noticed  in  the  minute  by  the  medical  members,  and  may 
be  here  repeated,  viz.,  a  stiff  clayey  soil,  great  abundance  of  sur- 
face water,  and  the  long  practice  of  excessive  canal  irrigation  at  all 
seasons  of  the  year.    If  it  is  probable  that  the  state  of  the  country 
will  soon  admit  of  the  troops  being  removed  from  the  immediate 
vicinity  of  Peshawur  to  the  eastward  of  the  city,  and  if  a  site  for 
a  permanent  European  cantonment  can  be  pointed  out  in  that 
direction,  which  shall  be  free  from  the  medical  objections  insepa- 
rable from  any  position  between  Peshawur  and  the  mouth  of  the 
Khyber  Pass,  it  will  be  prudent  to  delay  the  erection  of  expensive 
buildings  until  circumstances  allow  of  the  occupation  of  the  best 
and  most  healthy  locality.    For'  some  miles  to  the  east  of  the  city 
the  land  is  low,  the  soil  clayey,  and  the  face  of  the  country  generally 
much  flooded  with  water.    As  we  proceed  farther  to  the  eastward 
(on  the  Lahore  road)  the  aspect  of  the  country  improves  in  all 
these  respects;  and  at  a  distance  of  from  six  to  eight  miles  from 
Peshawur,  we  come  to  an  extensive  well-cultivated  tract,  which, 
judging  from  its  external  features,  appears  as  well  suited  to  the 
location  of  European  troops  as  any  I  remember  to  have  seen  in  the 
Punjab.    The  country  here  is  a  fine  open,  fertile,  and  unusually 
dry  plain,  with  a  light  permeable  soil,  and  a  gentle  fall  from  north 
to  south.    In  some  parts  the  soil  has  a  large  admixture  of  sand, 
which,  however,  little  impairs  its  fertility.    Although  the  present 
(April)  may  be  considered  the  rainy  season  in  these  parts,  and  the 
most  obvious  marks  of  the  late  heavy  falls  of  rain  are  everywhere 
visible  all  round  Peshawur,  hardly  a  drop  of  surface  water  is  to  be 
perceived  in  this  direction.    Irrigation  is  generally  practised,  but 
obviously  to  a  moderate  extent  with  regard  to  the  quantify  of  water 
used,  and  in  other  respects  carried  on  under  the  most  favourable 
conditions,  viz.,  in  a  light  permeable  soil,  with  a  perfect  natural 
surface  drainage.    The   watercourses    were,  without  exception, 
found  perfectly  dry,  and  presented  sandy  or  dusty  channels.    It  is 
clear,  therefore,  that  the  whole  country  can  be  kept  perfectly  dry 
and  well  drained,  even  in  the  wettest  seasons  of  the  year.  Perhaps 
the  command  of  water  for  irrigation  is  here  much  greater  after  the 
rise  of  the  larger  rivers  in  the  hot  season ;  but  it  is  obvious  that  no 
stream  of  water  flows  naturally  in  this  direction,  and  that  all,  or 
any  portion  of  the  supply,  can  easily  be  excluded.    The  water  in 
several  of  the  wells  which  I  examined  is  about  eighteen  feet  from 
the  surface  (a  good  mean  distance),  and  the  country  people  assert 
that  it  is  good  and  wholesome. 

However  favourable  the  mere  external  features  of  a  place  may 
appear,  it  ought  never,  in  my  opinion,  to  be  hastily  chosen  as  a 
proper  position  for  European  troops  until  autltentic  evidence  of  some 
kind  can  be  produced  that  its  inhabitants  are  not  unhealthy.  1  had 
no  opportunity  of  making  my  usual  medical  examinations  in  the 
surrounding  villages,  but  I  stopped  and  interrogated  many  of  the 
country  people,  and  several  respectable  travellers  whom  I  met 
between  Peshawur  and  Phubbe.  The  witnesses,  in  this  case,  could 
have  had  no  collusion  with  each  other;  and  I  carefully  shaped  my 
questions  so  as  to  give  no  intimation  of  the  nature  of  the  answer 
expected.  Without  a  dissenting  voice  they  all  concurred  in  pro- 
nouncing the  climate  ("Huhwa  Panee''*)  of  this  part  of  the 
country  excellent ;  and  all  agreed  in  declaring  it  much  more  healthy 
than  Peshawur  and  its  immediate  neighbourhood.  On  the  other 
hand,  the  inhabitants  of  the  villages  to  the  west  of  Peshawur 
uniformly  stated  that  they  were  much  afflicted  with  fever  and  bowel 
complaint  in  the  hot  weather,  but  at  the  same  time  always  admitted 
that  the  mortality  was  small. 

Should  these  statements  of  the  people  be  hereafter  fully  confirmed 
on  careful  inquiry,  the  beautiful  and  extensive  tract  of  land  just 
described  (of  which  the  villages  of  Kassim  and  Jabba  may  be  con- 
sidered about  the  centre)  will,  I  am  persuaded,  be  found  well  de- 
serving of  the  attention  of  Government  as  an  eligible  site  of  a 
cantonment  for  British  troops. 

(True  copy.) 

T.  E.  Dempster, 
Late  Superintending  Surgeon, 

Peshawur  Field  Force. 


$  *  The  air  and  water. 
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endeavour  to  do  as  briefly  as  possible.  The  old  cantonment 
of  Loodiana  was  built  along  the  margin  of  the  high  ground 
overlooking  an  extensive  tract  of  low,  moist  land,  which 
formed  the  ancient  bed  of  the  Sutlej.  That  river  has  now 
passed  over  to  the  opposite  high  bank,  and  flows  under  the 
Fort  of  Phillour,  nearly  seven  miles  from  Loodiana.  In 
the  low  ground  immediately  under  the  Loodiana  bank 
ran,  in  ordinary  seasons,  a  narrow  but  well-defined  water- 
course, the  water  in  which  flowed  in  a  pretty  strong  stream 
all  the  year  through,  and  which  served  to  drain  not  only  the 
cantonment  itself,  but  the  low  ground  immediately  under  it. 
The  surrounding  country  is  studded  with  elevations  of  fine 
loose  sand,  which  is  driven  before  the  strong  diy  wind  in 
the  hot  season,  and  has,  of  late  years,  so  advanced  on  the 
cantonment  as  often  to  cover  a  great  part  of  its  surface 
several  inches  deep,  with  a  fine  sand  drift.  Much  of  this 
sand  found  its  way  into  the  watercourse  above  mentioned ; 
but,  under  ordinary  circumstances,  the  force  of  the  current 
was  sufficient  to  keep  its  channel  clear  and  prevent  its  being 
choked  up.  The  periodical  rains,  so  regular  in  the  lower 
and  central  provinces  of  Bengal,  are  most  irregular  and 
precarious  in  the  part  of  the  country  under  consideration. 
The  first  year  I  was  at  Loodiana  a  fair  quantity  of  rain 
fell ;  the  watercourse  above  alluded  to  flowed  continuously 
and  with  a  rapid  stream,  and  the  season  proved  healthy. 
Next  year  a  few  showers  only  fell  during  the  expected  rainy 
season ;  the  watercourse  became  dry,  and  its  channel  com- 
pletely choked  up  and  obliterated  with  drift-sand,  which  so 
advanced  on  the  station  generally  as  to  threaten  the 
destruction  of  all  the  arable  land.  But  this  year  also 
proved  remarkably  healthy.  The  third  year  was  different  in 
all  respects.  Much  rain  fell  at  the  usual  season,  but  the 
now  abundant  drainage  water,  no  longer  finding  an  outlet 
through  its  usual  channel,  spread  itself  over  a  large  surface 
of  the  neighbouring  low  ground,  where  it  formed  extensive 
shallow  stagnant  pools,  soon  covered  with  an  abundant  crop 
of  aquatic  plants.  For  some  time  after  the  breaking  up  of 
the  rains  the  station  continued  healthy,  and  I  was  beginning 
to  hope  we  had  escaped  the  danger,  when,  in  the  first  week 
of  October,  almost  every  inhabitant  of  the  place .  was 
prostrated  with  fever.  Next  year  an  attempt  was  made  to 
clear  the  channel  of  the  nullah,  or  watercourse,  by  letting 
in  from  above  a  small  stream  of  the  Sutlej,  as  that  river 
rose  in  the  rainy  season  ;  but  the  scheme  failed,  the  water 
so  let  in  refused  to  confine  itself  to  the  old  narrow  channel, 
spread  far  and  wide,  and  perhaps  did  more  harm  than  good. 
That  fourth  season  was  quite  as  bad  as  the  third,  and  the 
men  of  the  first  brigade  horse  artillery  marched,  in  the 
ensuing  cold  weather,  towards  Meerut,  prostrated  by  disease, 
and  having  50  per  cent,  actually  in  hospital. 

There  are  some  points  deserving  of  particular  attention 
connected  with  these  almost  universal  invasions  of  endemic 
fever : 

1st.  The  type  of  the  disease  was  very  virulent,  and  a 
patient  not  immediately  seen,  and  judiciously  treated,  ran 
great  risk  of  dying  in  the  cold  stage. 

2nd.  The  men  of  the  horse  artillery,  all  picked  men  from 
the  whole  body  of  artillery  recruits,  were,  at  that  time, 
lodged  in  one  of  the  best  and  most  commodious  barracks 
then  built  in  those  provinces,  yet  they  suffered  far  more 
severely,  than  the  European  foot  artillerymen,  a  decidedly 
inferior  class  in  all  respects,  and  who  occupied  a  barrack  of 
the  oldest  and  most  objectionable  construction.  The  ex- 
planation I  conceive  to  be  as  follows.  Between  the  horse 
artillery  barrack  and  low  ground  (the  true  source  of  the 
malarious  poison)  there  was  no  effectual  screen  of  trees  or 
houses  interposed ;  while,  betwixt  the  foot  artillery  barrack 
and  low  ground  there  were  not  only  more  trees,  but  a 
considerable  smoky  native  bazaar. 

3rd.  After  a  year's  residence  at  Meerut  I  particularly 
remarked  the  curious  fact,  that  the  Loodiana  fever  hung 
more  obstinately  to  the  officers  and  their  families  than  to 
the  men  and  women  of  the  corps  generally;  and  this,  I 
believe,  may  be  accounted  for  by  the  consideration  that  the 
former  had  lived  in  bungalows  close  to  'the  verge  of  the  high 
land,  and  had  probably  received  a  more  concentrated  dose 
of  the  marsh  poison. 

The  whole  circumstances  of  the  case  above  related  appear 
to  me  strikingly  to  illustrate  the  conditions  under  which 
malaria  is  eliminated  in  the  N.W.  provinces  of  India,  and 
farther  to  demonstrate  the  danger  of  locating  troops  either 
on  the  banks  of  large  up-country  rivers  or  on  the  margin 
of  the  low  moist  tracts  of  land  which  once  served  as  the 
beds  of  such  rivers. 

Meerut.- — I  resided  at  this  station  from  December  1850 
to  September  1854,  holding,  during  that  period,  medical 
charge  of  the  1  st  brigade  European  horse  artillery  and  head- 
quarters of  the  regiment  of  Bengal  artillery. 

Meerut  is  deserving  of  special  attention,  first,  because  it 
has,  during  a  long  series  of  years,  proved  one  oi7  our  most 
healthy  up-country  stations ;  and,  secondly,  because  it  is  an 


example  of  a  large  up-country  European  military  canton- 
ment, situated  neither  close  to  the  banks  of  any  large  river, 
nor  in  the  immediate  vicinity  of  the  low  moist  land  in  which 
such  rivers  once  held  their  course.  It  was  here  that  the 
men  of  the  1st  brigade  horse  artillery  and  1st  Bengal 
European  fusiliers  quickly  regained  a  high  state  of  health 
and  efficiency,  after  having  been  completely  prostrated  by 
malarious  disease  at  Loodiana  and  Lahore. 

The  cantonment  is  built  on  an  open  and  generally  fertile 
plain,  and  is  about  thirty  miles  from  the  nearest  point  of 
the  Ganges.  I  have  mislaid  the  notes  I  made  regarding 
the  nature  of  the  soil,  but  I  believe  I  correctly  describe  it 
when  I  say  it  is  neither  remarkably  stiff  and  retentive,  nor 
strikingly  loose  and  permeable,  being  generally  a  due  ad- 
mixture of  humus  clay  and  sand.  The  water  in  the  sub- 
soils is  unusually  near  to  the  surface  for  an  up-country 
station,  averaging  from  11  to  14  feet  in  the  cold  season,  and 
being  considerably  nearer  during  the  periodical  rains.  This 
renders  moderate  well  irrigation  generally  practicable  in  and 
about  Meerut,  and  doubtless  tends  to  moderate  the  tem- 
perature in  the  hot  and  dry  season.  The  periodical  rains 
are  usually  regular  and  copious,  and  the  course  of  the 
seasons  differs  little  from  that  experienced  at  Kurnool, 
Delhi,  and  Agra.  As  a  general  index  to  the  climate  and 
soil,  I  may  mention  that  Meerut  produces  the  best  and  most 
abundant  supply  of  strawberries,  peaches,  grapes,  and 
European  garden  vegetables  anywhere  to  be  found  in  the 
Bengal  presidency. 

The  general  drainage  of  the  country  is  good,  but  it  was 
defective  towards  the  north-west  portion  of  the  cantonment ; 
and  before  I  left  Meerut  in  September  1854  the  Government 
of  Agra  had  undertaken  the  drainage  of  that  quarter  on 
regular  and  scientific  principles.  Numerous  unseemly  irre- 
gular excavations  in  various  parts  of  the  station  were  then 
also  being  drained  and  filled  up,  or,  where  that  was  imprac- 
ticable, converted  into  deep  circumscribed  tanks  capable  of 
holding  water  all  the  year  through.  These  excavations  had 
been  chiefly  formed  by  the  removal  of  soil  for  the  erection 
of  barracks,  bazaars,  &c. 

The  nature  of  the  ground  obliged  the  executive  engineer 
to  carry  the  drainage  from  the  European  lines  directly  across 
the  space  occupied  blithe  officers'  bungalows.  These  drains 
were  "  pukka,"  that  is,  constructed  with  burnt  bricks  and 
lime,  but  all  were  open.  The  main  shaft  crossed  at  right 
angles  the  space  between  the  European  infantry  and  artil- 
lery lines,  was  conducted  under  the  public  mall,  and  finally 
discharged  its  contents  into  a  natural  channel  on  the  other 
side.  The  urinous  odour  from  these  open  drains  was  often 
most  offensive  during  the  hot  weather,  although  they  were 
carefully  washed  out  and  sprinkled  with  lime  once  in  the 
24  hours.  It  was  proposed  either  to  cover  in  these  drains 
altogether,  or  to  keep  them  constantly  flushed  by  a  stream  of 
water  from  wells  in  the  European  lines.  Both  these  propo- 
sitions involved  considerable  expense  and  trouble,  and 
neither  had  been  adopted  when  I  left  Meerut. 

The  only  sanitary  suggestion  brought  from  Lombardy  by 
Colonel  Baird  Smith,  which  had  not  previously  been  recom- 
mended by  the  canal  committee,  is  the  proposal  to  use  a 
stream  of  water  from  an  irrigation  canal  tor  the  purpose  of 
constantly  flushing  the  drains  of  cities  and  towns  near  to 
which  such  canals  pass.  This  might,  perhaps,  be  done 
with  benefit  at  Meerut  and  elsewhere  in  the  vicinity  of  the 
Ganges  canal,  provided  always  great  care  is  taken  to  prevent 
this  additional  supply  of  water  from  percolating  into  and 
saturating  the  subsoils,  a  contingency  which  might  exercise 
a  most  unfavourable  influence  on  the  salubrity  of  the  whole 
locality. 

Much  attention  has  been  paid  of  late  years  to  conservancy 
arrangements  in  and  about  military  stations,  and  such 
arrangements  are  as  complete  at  Meerut  as  anywhere.  I 
will  here  notice  a  difficulty  in  such  matters  peculiar  to  the 
East,  and  which  will  require  both  judgment  and  tact  fully 
to  meet.  As  remarked  in  another  place,  the  native  of  India 
goes  beyond  the  camp  to  relieve  the  calls  of  nature,  and 
usually  resorts  for  this  purpose  to  some  waste  piece  of 
ground  in  the  immediate  vicinity  of  the  cantonment.  The 
ordure  is  thus  scantily  spread  over  a  large  open  surface ; 
mucli  is  quickly  removed  by  the  pigs  and  kites,  and  in  the 
hot  and  dry  seasons  what  remains  soon  dries  up  and 
becomes  inodorous.  In  the  rains  such  "  public  fields"  are 
necessarily  much  more  offensive,  but  at  all  times  they  are 
less  so  than  if  the  same  quantity  of  ordure  were  collected 
together  in  common  moist  heaps.  Public  bazaar  necessaries 
have  been  erected  at  Cawnpore  and  other  places,  but  it  is 
extremely  difficult  to  induce  the  natives  generally  to  use 
them.  Let  it  be  remembered  that  in  all  military  stations 
there  are  probably  20  natives  to  every  British  soldier,  and 
supposing  the  whole  native  population  could  be  induced  or 
compelled  to  use  the  public  necessaries,  I  am  persuaded  that, 
unless  the  most  efficient  arrangements  exist  for  quickly 
removing  ta  a  safe  distance  or  otherwise  disposing  of  all 
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offensive  matter,  more  harm  than  good  will  accrue  from 
forcing  the  native  of  India  to  depart  from  his  natural  and 
usual  habits  in  this  respect.  During  the  long  siege  of 
Mooltan  in  1848,  I  recommended  that  deep  narrow  trenches 
should  be  dug  in  the  rear  of  regiments  and  used  as  public 
necessaries;  after  a  short  interval  one  trench  was  covered 
up  and  another  opened.  This  simple  arrangement  tended 
greatly  to  keep  the  entire  camp  sweet  and  wholesome. 

Cawnpore. — I  resided  at  this  station  for  12  months  in 
1 856—57,  in  the  capacity  of  superintending  surgeon  of  the 
Cawnpore  division. 

Cawnpore  has  long  been  notorious  as  one  of  the  largest, 
hottest,  and  most  unhealthy  of  our  up-country  military 
stations.  The  cantonment  extends  nearly  seven  miles  along 
the  edge  of  the  high  bank  overlooking  a  very  wide  portion 
of  the  bed  of  the  Ganges.  This  broad  irregular  river 
channel  is  wholly  submerged  in  the  periodical  rains,  but 
has  nearly  nine-tenths  of  its  surface  exposed  to  the  action 
of  the  sun  and  air  at  all  other  seasons  of  the  year.  A  main 
stream  of  the  river  flows  close  under  the  cantonment  bank, 
and  along  both  margins  of  this  stream  abundant  crops  of 
melons,  cucumbers,  &c.  are  raised  after  the  annual  reces- 
sion of  the  waters.  The  high  bank  on  which  the  station  is 
built  is  a  solid  mass  of  light  coloured  adhesive  clay,  con- 
taining, in  many  parts,  much  "  kunku.r,"  an  impure  vesicular 
limestone  of  recent  formation  well  known  in  Upper  India. 
The  ground  nearest  the  river  bank  is  very  broken  and  irre- 
gular, and  is  everywhere  traversed  by  deep  rugged  ravines. 
The  "  compounds,"  or  spaces  in  which  each  bungalow 
stands,  were  until  recently  surrounded  by  high  mud  walls, 
which  impeded  ventilation  and  gave  the  whole  station  a 
most  unseemly  appearance.  In  the  hot  winds  the  whole 
surface  of  the  ground  (where  not  irrigated)  is  absolutely 
bare  and  devoid  of  vegetation,  but  in  the  rainy  season 
becomes  rapidly  covered  with  a  luxuriant  crop  of  high  grass. 
Trees,  however,  remain  green  all  the  year  through.  A  mag- 
nificent new  range  of  European  barracks  was  in  the  course 
of  erection  at  Cawnpore  when  the  mutiny  broke  out.  The 
manner  in  which  the  site  of  these  barracks  was  determined 
on  is  a  good  example  of  how  these  things  have  usually  been 
managed  in  India.  The  committee,  I  was  credibly  informed, 
assembled  in  the  cold  dry  weather,  and  only  saw  the  ground 
at  that  season.  A  high,  dry,  and  apparently  well-drained 
plain  was  observed  about  a  mile  and  a  half  from  the  river 
bank,  and,  without  one  inquiry  being  made  as  to  the  sani- 
tary state  of  the  natives  residing  in  its  immediate  neigh- 
bourhood d"r  the  condition  of  the  ground  during  and  after 
the  periodical  rains,  this  plain  was  fixed  on  as  a  proper  site 
for  one  of  the  most  costly  ranges  of  European  barracks 
ever  erected  in  that  part  of  the  country. 

I  carefully  examined  the  ground  under  consideration 
during  and  after  the  periodical  rains  of  1856.  I  found  the 
soil  a  stiff  retentive  clay,  the  surface  covered  with  rank 
grass,  and  everywhere  ankle-deep  with  water ;  in  fact,  at 
this  period  of  the  year,  it  remained  an  extensive  concealed 
marsh.  Although  the  ground  in  question  is  well  raised 
above  the  highest  level  of  the  river,  and  has  deep  trenches 
cut  from  it  into  the  Ganges,  the  whole  of  the  water  cannot 
be  drained  off  from  a  surface  which  is  either  a  dead  level  or 
has  a  scarcely  perceptible  inclination  in  an  opposite  direc- 
tion, and  where  a  retentive  soil  prevents  the  surface  water 
from  finding  its  way  into,  and  being  carried  off  by  lower 
and  more  permeable  strata.  All  this  tends  to  keep  the 
locality  long  in  the  mid-condition  betwixt  moisture  and 
dryness  after  the  cessation  of  the  rains ;  that  is,  in  the  very 
condition  universally  admitted  to  be  most  dangerous  to 
health. 

The  native  cavalry  lines  are  on  the  same  high  open  plain, 
and  about  half  a  mile  to  the  south  of  the  new  European 
barracks.  After  the  rains  of  1856  fevers  were  more  pre- 
valent in  these  lines  than  in  those  of  the  native  infantry, 
situated  in  an  ill-drained  locality,  close  to  the  crowded  and 
filthy  native  city  of  Cawnpore. 

Bavada. — A  large  building  situated  about  one  mile  south 
of  the  new  barracks,  and  on  the  same  plain,  was  formerly 
occupied  by  the  Cawnpore  missionary  establishment,  but 
had  been  abandoned  (it  was  said)  in  consequence  of  the 
unhealthiness  of  the  locality.  The  missionaries  have  re- 
moved to  a  position  some  miles  to  the  west  of  the  city  and 
civil  lines,  and  have,  I  have  reason  to  believe,  judiciously 
taken  up  the  very  best  locality  anywhere  to  be  found  in  the 
neighbourhood  of  Cawnpore.  Cholera  may  be  said  to  be 
endemic  at  Cawnpore,  and  Sir  A.  Tulloch's  tables  will 
show  what  the  mortality  of  European  troops  has  been  in 
past  years. 

The  excessive  heat  of  the  climate,  the  nature  of  the  soil, 
the  broken  and  irregular  character  of  some  parts,  the  diffi- 
culty of  completely  draining  others,  and  lastly,  its  close 
proximity  to  a  most  objectionable  reach  of  the  river  Ganges, 
all  combine,  in  my  opinion,  to  render  Cawnpore  an  unlit 
locality  for  European  troops. 


Luchiow. — On  the  annexation  of  Oude  the  whole  of  the 
European  and  native  troops  holding  military  possession  of 
•that  province  were  placed  under  my  medical  superinten- 
dence, and  it  became  my  duty  frequently  to  visit  the 
cantonment,  city,  and  residency  of  Lucknow  during  the 
years  1856-57.  In  November  1856  I  was  called  upon  by 
the  officer  commanding  the  Oude  field  force  to  examine 
the  ground  in  the  vicinity  of  Lucknow  with  a  view  of 
pointing  out  an  eligible  site  for  barracks  for  European 
troops,  should  circumstances  render  their  permanent  loca- 
tion in  that  quarter  necessary ;  and  the  following  i3  a  copy 
of  the  report  I  drew  up  on  that  occasion  : — 

"  An  eligible  site  for  the  erection  of  permanent  barracks 
for  European  troops  may,  in  my  opinion,  be  found  in 
almost  any  part  of  a  tract  of  ground  comprising  an  area  of 
several  square  miles,  and  situated  immediately  to  the  north, 
north-east,  and  north-west  of  the  old  Sepoy  cantonment 
of  Lucknow.  I  went  over  this  ground  on  an  elephant 
immediately  after  rain  so  heavy  and  continued  that  it 
flooded  all  the  low  parts  of  the  province  of  Oude,  and  yet 
I  found  the  ground  almost  uniformly  dry  and  free  from 
swamp.  The  low  unmetalled  country  roads  which  pass 
through  it  became  perfectly  free  from  water  or  'poachy ' 
ruts  a  few  hours  after  the  cessation  of  heavy  rain.  This 
last  is  an  excellent  test  of  the  good  drainage  of  a  country. 
Considered  as  a  whole,  the  ground  under  notice  has  a 
gently  undulating  surface,  and  a  light  permeable  but  not 
unfertile  soil.  There  are  small  sandy  patches  here  and 
there,  but  generally  it  was  covered  with  grass,  or  bearing 
fair  grain  crops.  The  natural  surface  drainage  is  excellent, 
and  with  a  little  artificial  aid  could  be  rendered  perfect.  A 
few  pools  of  water  had  collected  in  isolated  spots,  and  there 
are  one  or  two  larger  '  Jheels '  which  are  either  easily 
drainable  or  convertible  into  deep  wholesome  tanks.  The 
ground  in  question  is  at  a  safe  distance  both  from  the  city 
and  banks  of  the  river  Goomtee.  The  external  features 
above  enumerated  usually  characterise  a  healthy  locality, 
and  this  character  is  corroborated  by  the  following  impor- 
tant and  indispensable  evidence.  1st.  The  old  canton- 
ment of  Lucknow  is  built  on  ground  of  precisely  the  same 
general  character  as  that  above  described,  and  although 
little  attention  has  been  paid  until  lately  to  artificial 
drainage,  its  past  medical  statistics,  as  far  as  my  exami- 
nation and  general  repute  go,  will  prove  it  to  have  been, 
in  past  years,  one  of  our  very  healthy  Indian  stations. 
2ndly.  I  made  particular  inquiries  regarding  the  sanitary 
condition  of  the  native  inhabitants  residing  within  the  tract 
under  consideration,  and  found  them,  even  in  the  rainy 
season,  generally  healthy  and  free  from  endemic  fevers. 
There  is  one  village  due  north  of  the  cantonment,  imme- 
diately in  front  of  which  a  considerable  marshy  pool  had 
collected,  in  consequence  of  some  obstruction  to  the  natural 
drainage  channel  which  runs  past  the  village ;  here  I  ex- 
pected to  find  fevers  if  they  were  to  be  found  prevailing 
anywhere,  but  concurrent  testimony  prove  the  inhabitants 
to  be  generally  healthy. 

"  In  my  letter  No.  224,  dated  20th  of  August  1856,  to  the 
address  of  Brigadier  Wheler,  commanding  the  Oude  field 
force,  I  fully  stated  my  objections  to  quartering  European 
troops  in  or  in  the  immediate  vicinity  of  a  large  crowded 
native  city. 

"(Signed)         T.  E.  Dempster, 
"  Cawnpore,  18fch  November  1856."    "  Superint.  Surgeon." 

In  1856  the  men  of  H.M.  52nd  Foot  were,  for  want  of 
other  accommodation,  lodged  in  the  King's  mews  within 
the  city  of  Lucknow,  where  they  suffered  severely  from  an 
invasion  of  cholera,  under  peculiar  circumstances  which 
it  would  occupy  too  much  space  here  fully  to  relate.  At 
the  recommendation  of  a  medical  committee,  of  which  I 
was  president,  the  regiment  was  removed  into  camp,  and 
there  kept  during  the  remainder  of  the  hot  and  rainy 
seasons.  After  the  second  change  of  ground,  cholera  en- 
tirely disappeared,  and,  what  was  hardly  to  be  looked  for, 
the  men  continued  during  the  rest  of  the  year  singularly 
free  from  the  common  diseases  of  the  country  and  season. 
There  can  be  no  more  striking  proof  than  this  of  the  ge- 
neral salubrity  of  the  locality.  Lucknow  is  only  fifty 
miles  from  Cawnpore,  and  this  short  distance  can,  at 
all  times,  be  easily  passed  by  rail  in  a  couple  of  hours. 
When  the  projected  railroad  from  Cawnpore  to  Lucknow  is 
completed,  European  troops  will  become  as  available  for 
any  sudden  emergencj'  at  the  one  place  as  at  the  other.  If 
therefore  the  opinions  I  hare  above  stated  as  to  the  com- 
parative salubrity  of  these  places  should,  on  further  careful 
inquiry,  prove  well  founded,  it  will  become  a  serious  ques- 
tion to  determine  whether  not  only  humanity  but  true 
economy  demands  that  the  European  force  considered  in- 
dispensable in  that  part  of  India  be  henceforth  placed  at 
Lucknow  instead  of  Cawnpore. 

3  O 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Delhi. — As  a  member  of  the  canal  sanitary  committee,  my 
attention  was  particularly  directed  to  the  city  and  canton- 
ment of  Delhi,  although  I  had  never  served  at  that  station. 
The  city  itself  was  in  1847  the  finest,  most  cleanly,  and 
best  ordered  native  town  I  had  ever  visited.  It  is,  as  is  well 
known,  situated  close  to  the  left  bank  of  the  Jumna,  and 
is  surrounded  by  a  well  kept  wall  and  ditch.  The  troops 
were  originally  stationed  within  the  city  walls,  but  a  good 
many  years  ago  they  were  removed  to  the  present  position, 
lying  to  the  north  of  the  city.  To  remove  troops  from 
within  the  walls  of  a  populous  native  town,  and  place  them 
on  an  open  and  apparently  dry  inclined  plain,  seems,  at 
first  sight,  a  most  judicious  measure ;  yet  nothing  could 
have  proved  more  mischievous  in  a  sanitary  point  of  view. 
Looking  at  the  ground  then  occupied  by  the  native  troops, 
nothing  very  objectionable  met  the  eye;  indeed  it  was 
singularly  free  from  shallow  pools  and  open  filthy  ditches, 
then  too  often  seen  in  some  other  military  cantonments. 
Bad  surface  drainage  and  want  of  local  cleanliness  therefore 
were  obviously  not  the  causes  of  the  notorious  insalubrity 
of  the  Delhi  cantonment.  The  ground  in  front  of  the  Bells 
of  Arms  has  a  gentle  slope  towards  the  north  nearly  a  mile 
in  breadth,  when  it  terminates  by  an  abrupt  fall  of  from  10 
to  14  feet  in  the  low  "  Khadir"  land  of  the  Jumna.  Before 
selecting  the  present  site,  had  the  authorities  thought  of  the 
simple  and  obvious  expedient  of  inquiring  into  the  physical 
condition  of  the  inhabitants  of  the  neighbouring  villages, 
the  nature  and  probable  source  of  the  present  mischief 
would  at  once  have  become  apparent. 

Three  villages  stand  near  the  edge  of  the  low  land  in 
which  the  parade  ground  terminates.  The  fields  cultivated 
by  two  of  these  villages  are  partially  irrigated  from  the 
Delhi  canal,  but  the  third,  situated  to  the  north  of  the 
sapper  lines,  uses  no  irrigation.  These  old  sapper  lines 
were  found  so  pestilential  that  the  locality  was  abandoned 
altogether  after  a  short  trial.  On  examining  the  inhabi- 
tants of  these  three  villages,  the  result  was  marvellous  even 
to  myself  who  had  just  gone  over  more  than  a  thousand 
miles  of  irrigating  canals.  Will  it  be  believed  that  from  85 
to  90  per  cent,  of  these  unfortunate  creatures  were  found 
afflicted  with  enlargement  of  the  spleen  ?  My  own  con- 
viction is,  that  if  subjected  to  a  very  minute  and  careful 
examination,  not  an  individual  would  have  been  found  per- 
fectly sound.  Within  the  city  walls,  and  especially  in  the 
most  dense  and  crowded  quarters,  I  found  comparatively 
few  indications  of  pure  malarious  disease.  This  accords 
with  what  has  been  observed  in  other  countries,  viz.,  that 
the  high  walls  and  narrow  crowded  smoky  streets  of  large 
cities  often  prove  a  safeguard  against  marsh  miasma, 
although  other  causes  of  human  disease  may  abound  in 
such  situations.  In  the  cantonment  bazaar,  and  suburbs 
outside  the  walls,  a  considerable  amount  of  spleen  disease 
was  found ;  but  when  we  proceeded  farther  from  the  city, 
and  close  to  the  low  "  Khadir "  land,  the  spleen  test 
indicated  the  presence  of  marsh  miasma  in  its  highest 
intensity. 

Some  years  afterwards  Dr.  G.  Paton,  now  postmaster- 
general  of  Bengal,  and  Dr.  Balfour,  civil  surgeon  of  Delhi, 
both  most  reliable  authorities,  went  over  the  same  ground 
and  fully  confirmed  my  examinations.  On  the  authority  of 
the  latter  medical  officer,  I  state  (what  I  was  not  at  first 
aware  of),  that  the  Delhi  parade  ground  above  described  is 
artificial,  having  been  originally  a  swampy  nullah  bed, 
the  old  outlet,  or  rather  portion  of  the  notorious  Nujuff- 
ghur  Jheel,  or  shallow  lake ;  and  that  much  more  of  the 
ground  in  that  direction  is  flooded  in  the  rainy  season  than 
I  suspected  when  I  saw  it.  The  whole  locality  is,  in  my 
opinion,  altogether  beyond  remedy,  and  ought  to  be 
abandoned. 

No  one  would  think  of  placing  European  troops  within 
the  walls  of  a  native  city,  unless  under  the  most  pressing 
emergency;  and  if  it  is  imperative  to  retain  a  European 
force  in  the  neighbourhood  of  Delhi,  I  have  reason  to  believe 
a  comparatively  safe  position  for  them  may  be  found  some 
miles  to  the  south  of  the  city. 

If  the  profession  in  this  country  should  be  inclined  to 
suspect  some  exaggeration  on  my.  part  in  the  statements  I 
have  put  forward  regarding  the  extraordinary  amount  of 
spleen  disease  existing  in  certain  low  moist  localities  in  the 
north-west  provinces  of  Bengal,  I  would  refer  them  to 
page  558,  number  XL.,  of  the  British  and  Foreign  Me- 
dico-Chirurgical  Review,  in  which  they  will  find  my 
general  statements  fully  corroborated  by  the  result  of 
examinations  undertaken  eight  years  after  the  publication 
of  the  Canal  Sanitary  Report,  and  carried  out,  altogether 
without  my  knowledge,  by  a  medical  officer  specially  ap- 
pointed by  the  Government  of  Agra  to  investigate  the 
probable  cause  or  causes  of  a  virulent  and  fatal  fever  then 
raging  in  the  "  Zilla  "  or  district  of  Allyghur. 

Dinapore. — I  held  the  office  of  superintending  surgeon  of 
the  Dinapore  division  from  September  1854  to  March  1856. 


The  European  barracks  at  Dinapore  are  peculiar,  being 
neither  built  of  more  than  one  story,  as  in  lower  Bengal, 
nor  in  detached  ground  ranges,  facing  east  and  west,  as  in 
the  upper  provinces ;  but  are  constructed  of  a  single  story, 
and  in  the  form  of  a  large  oblong  parallelogram,  the  long 
side  of  which  runs  east  and  west.  I  have  not  at  present 
the  means  of  giving  an  accurate  description  of  the  size  and 
dimensions  of  these  buildings,  and  therefore  I  shall  only  re- 
mark in  this  place,  that  they  have  no  open  outer  verandahs,* 
and  no  glass  doors,  but  are  furnished  throughout  with 
Venetians  or  jalousies. 

Dinapore,  like  Cawnpore,  stands  immediately  on  a  bank 
of  the  Ganges  overlooking  a  still  wider  expanse  of  low  land, 
which  is  submerged  in  the  rains,  but  has  the  greater  part  of 
its  surface  exposed  to  the  action  of  the  sun  and  air  at  all 
other  times.  The  level  ground  occupied  by  the  canton- 
ment is  of  very  limited  extent,  and  is  hemmed  in  by  low 
irregular  land,  subject  to  inundation  on  the  rivers  Ganges 
and  Sone  attaining  their  highest  annual  rise.  The  soil 
generally  is  a  rich  fertile  mould.  A  deep  nullah  or 
natural  watercourse  runs  immediately  in  the  rear  of  the 
barrack  square,  which  acts  as  a  good  and  efficient  drain  so 
long  as  the  Ganges  remains  at  a  moderate  level ;  but  two 
or  three  times  during  the  rainy  season  the  water  in  the  river 
rises  higher  than  the  level  of  the  bed  of  the  nullah,  when, 
not  only  can  no  more  drainage  water  run  off  by  this  channel, 
but  the  nullah  itself,  and  all  the  deep  ditches  connected  with 
it,  become  filled  to  oversowing.  As  the  river  again  falls, 
the  nullah  is  quickly  emptied,  but  many  of  the  ditches 
remain  full  of  water  for  months  afterwards.  The  nullah  in 
question  enters  the  Ganges  at  a  point  midway  befrn  reen  the 
barrack  square  and  "  Sudder  bazaar."  It  was  proposed  to 
narrow  this  mouth  and  fit  it  with  flood  gates  to  prevent  the 
influx  of  the  river  water  when  at  its  highest;  but  there  was 
a  worse  evil  which  this  would  not  have  remedied.  The 
river  Sone  enters  the  Ganges  about  12  miles  to  the  west  of 
Dinapore,  and  is  subject  to  very  high  and  sudden  floods. 
Once  almost  every  rainy  season  the  Sone  overflows  its  banks, 
and  the  water  finds  its  way  across  the  country  to  the  low 
land  lying  immediately  to  the  south-west  of  the  canton- 
ment, and  this  back  water  not  only  fills  the  nullah  above- 
mentioned,  from  an  opposite  direction,  but  occasionally 
floods  more  than  half  of  the  Sepoy  parade  ground  to  the 
west  of  the  barrack  square.  In  fine,  I  hare  long  come  to 
the  conclusion  that  Dinapore  is  irremediably  vicious  as  a 
position  for  European  troops.  Fever  and  dysentery  of  a 
severe  type  are  generally  prevalent  at  Dinapoi*  in  autumn, 
and  a  year  seldom  passes  without  an  outbreak  of  cholera. 

In  order  to  convey  a  general  idea  of  the  climate  of  this 
part  of  the  Bengal  Presidency,  it  will  be  necessary  for  me 
to  say  a  few  words  regarding  that  of  lower  Bengal  and  of 
the  north-west  provinces. 

The  climate  of  Bengal  proper  differs  in  many  important 
respects  from  that  of  the  upper  provinces,  being  much  less 
hot  in  the  hot  weather,  and  much  less  cold  in  the  cold. 
At  the  hottest  season  of  the  year  in  the  lower  provinces  the 
air  is  comparatively  cool  and  moist,  and  the  face  of  the 
country  green,  and  generally  characterized  by  a  luxuriant 
tropical  vegetation.  Here  there  are  no  "  hot  winds,"  and 
"tatties"  and  "thermantidotes  "  are  consequently  all  but 
useless.  The  periodical  rains  are  far  more  copious  and 
continued  than  in  the  north-west,  and  the  temperature  is 
seldom  so  low,  at  any  time,  as  to  render  a  "  punkah  "  dis- 
agreeable during  the  day,  or  a  fire  necessary  at  night.  Here 
too  the  European  can  generally  manage  to  sleep  at  night 
without  being  constantly  fanned  by  the  punkah.  In  the 
latitude  of  Agra,  Delhi,  Kurnool,  &c,  a  fierce  dry  hot  wind 
blows  during  the  day  from  about  the  10th  of  April  until 
the  latter  end  of  June.  At  some  places,  as  at  Cawnpore, 
the  hot  wind  continues  during  a  great  part  of  the  night. 
The  whole  face  of  the  country  is  at  this  time  parched  up 
and  devoid  of  vegetation.  To  this  succeeds  a  warm  moist 
rainy  season  when  the  ground,  lately  so  bare  and  apparently 
so  sterile,  becomes  covered  with  luxuriant  green  crops  within 
a  period  so  short  as  to  excite  the  astonishment  of  the  newly 
arrived  European.  Although  the  temperature  of  the 
external  air  is  so  much  greater  in  the  hot  winds  than  in  the 
rains,  it  is  in  the  latter  season  that  the  sensation  of  heat  is 
most  painfully  experienced,— still  air,  loaded  with  moisture, 
and  at  a  temperature  exceeding  90°,  becomes  almost  intole- 
rable to  the  European ;  at  such  times  the  only  relief  is  the 
constant  action  of  the  punkah  day  and  night.  This  rainy 
season  terminates  about  the  end  of  September,  and  is 
followed  by  October  with  its  cool  nights  and  hot  and 
often  oppressive  days,  the  month  of  the  year  most  fatal 
to  the  European  constitution.  The  cold  weather  often  dates 
from  the  1st  of  November,  but  after  the  15th  of  that  month 


*  On  the  south  side  of  the  long  infantry  range  a  slight  temporary 
verandah  had  recently  been  put  up  to  serve  as  a  shade  from  the 
midday  sun. 
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it  has  decidedly  set  in  all  over  the  north-west  provinces. 
From  the  latter  date  until  the  end  of  February  the  European 
officer  sits  with  a  fire  in  his  apartment,  sleeps  at  night 
under  blankets,  and  dons,  especially  in  the  early  morning, 
apparel  as  warm  and  comfortable  as  he  would  wear  in  Eng- 
land. The  heating  power  of  the  ray  of  the  unclouded  sun, 
however,  is  often  considerable  even  in  the  coldest  season, 
and  violent  exercise  in  the  open  air  at  mid-day  irksome 
and  oppressive. 

The  inhabitants  of  Bengal  proper  are  a  small,  effeminate, 
and  unwarlike  race ;  those  of  the  north-west  provinces,  on 
the  other  hand,  are  comparatively  large  and  robust  in 
frame,  and  energetic  and  courageous  in  character. 

The  climate  of  Uinapore  may  be  described  as  an  un- 
pleasant mean  between  these  two  extremes  ;  for,  in  the 
warm  weather  the  air  is  seldom  hot  and  dry  enough  to 
render  "  tatties  "  useful,  or  sufficiently  cool  and  moist  to 
admit  of  open  doors.  The  European  barracks  have  pun- 
kahs, but  neither  "tatties"  nor  glass  doors,  although  in 
the  houses  of  the  officers  both  these  last  are  considered 
necessary  to  comfort. 

Hill  Stations  and  Sanitaria. — I  held  medical  charge  of  the 
61st  regiment  native  infantry,  at  Almorah,  for  seven  months 
in  1839. 

Almorah  is  the  native  capital  of  the  hill  district  of 
Kumaon,  and  is  about  40  miles  in  the  interior  from  the 
foot  of  the  hills.  I  have  retained  no  written  memoranda 
regarding  this  station,  and  can  only  now  describe  it  in 
somewhat  vague  and  general  terms.  The  Sepoy  canton- 
ment is,  I  believe,  about  4,500  feet  above  the  level  of  the 
sea ;  is  situated  on  a  broad,  somewhat  bare,  and  isolated 
eminence,  but  is  nearly  closed  in  by  higher  hills,  some  of 
which  are  heavily  wooded.  The  course  of  the  seasons  is  not 
very  unlike  that  before  so  fully  described  when  speaking  of 
Landour;  and  the  climate  is  generally  agreeable  to  the 
feelings  of  the  European,  except  in  midsummer,  when  we 
experienced  some  unpleasantly  hot  weather.  Almost  every 
European,  on  his  first  arrival  at  Almorah,  suffered  from  a 
slight  attack  of  diarrhoea.  This  was  universally  ascribed  to 
the  quality  of  the  water  of  the  hill  streams,  and  the  residents 
generally  took  care  to  boil  and  filter  this  water  before 
drinking  it.  The  cantonment  was  decidedly  unhealthy  in 
1839 ;  and  not  only  the  Sepoys,  but  the  European  officers 
and  their  families,  suffered  much  that  year  from  intermit- 
tent fever  and  diarrhoea.  Goitre  is  endemic  in  the  valleys 
in  the  neighbourhood  of  Almorah  ;  and  at  Hawulbaugh — 
an  outpost  about  800  feet  lower  than  the  cantonment^I 
saw  a  litter  of  thorough-bred  greyhound  pups,  every  one  of 
which  was  born  with  a  large  goitre  ! 

Simla  is  about  40  miles  in  the  interior  of  the  hill 
district,  its  elevation  is  nearly  that  of  Landour,  and  the 
climate  and  course  of  the  seasons  closely  resemble  each 
other.  The  rock  on  which  the  station  stands  belongs,  I 
believe,  to  the  same  series  as  at  Landour,  but  is  much  more 
friable  and  disintegrated.  The  ground  generally  is  covered 
with  a  rich  black  vegetable  mould,  and  is  heavily  timbered, 
with  a  great  variety  of  fine  pines,  Indian  oak,  &c.  In  the 
rainy  season  also  the  surface  is  covered  with  a  heavy  crop 
of  rank  grass  and  underwood.  On  some  occasions  a  fatal 
low  typhoid  fever  has  appeared  at  Simla,  the  young  having 
been  its  common  victims. 

Mussourie  stands  on  a  range  of  precipitous  hills  imme- 
diately adjoining  Landour,  and  the  account  I  have  given  of 
the  one  place  will  apply,  in  most  particulars,  to  the  other. 

I  have  not  staid  beyond  a  very  short  period  at  Subathoo 
or  Kussowlie,  and  will  not  therefore  attempt  any  particular 
account  of  either. 

Darjeeling  is  a  hill  station  in  the  Sikkim  territory,  to 
which  invalids  resort  from  all  the  lower  and  central  pro- 
vinces. Like  Simla — but  unlike  Landour,  Mussourie,  and 
Kussowlie — it  is  situated  from  30  to  40  miles  in  the  interior 
of  the  hill  district. 

As  superintending  surgeon  of  the  Dinapore  division,  I 
paid  a  short  visit  to  Darjeeling,  for  the  purpose  of  inspect- 
ing and  reporting  on  the  European  sanitary  depot  at  that 
place.  I  have  retained  no  copy  of  my  official  report,  and 
will  only  here  state  that  I  was  well  satisfied  with  the  general 
arrangements  for  the  invalids,  and  with  their  barrack  and 
hospital  accommodation,  which  is  here  infinitely  superior  to 
that  of  the  Landour  depot ;  but  I  particularly  remarked 
and  reported  that  both  barracks  and  hospital  were  destitute 
of  proper  wash-houses.  I  also,  on  this  occasion,  recom- 
mended that  proper  arrangements  should  be  made  for 
detaining  for  some  time  at  the  mean  elevation  of  Kursian 
all  the  more  weakly  patients,  before  taking  them  up  to  the 
depot.  This  recommendation,  I  am  informed,  has  been 
adopted  with  considerable  benefit. 

The  climate  of  Darjeeling  is  nearly  as  cool  in  summer 
as  that  of  Landour,  but  the  atmosphere  is  greatly  more 
moist.  Rain  falls  every  month  of  the  year,  and  the  periodi- 
cal rainy  season  is  truly  excessive.    I  visited  the  depot  in 


the  dry  month  of  April,  and  yet,  in  my  journey  to  and  from 
the  station,  I  literally  saw  nothing  beyond  the  mountain 
path  on  which  I  was  travelling,  for  everywhere  I  was 
enveloped  in  a  dense  cloud,  which  wetted  my  clothes  as  if  I 
had  been  exposed  to  a  slight  shower  of  rain.  I  was  informed 
by  the  resident  medical  officer  that  croup  and  such  like 
diseases  of  the  air  passages — often  so  fatal  to  the  young  at 
other  hill  stations — are  very  rare  at  Darjeeling ;  and  that  so 
uniformly  moist  was  the  general  condition  of  the  air,  that 
one  seldom  took  cold  by  remaining  in  wet  or  damp  clothes. 

The  depot  itself  stands  on  a  detached  elevation,  which  is 
well  raised  above  the  general  level  of  the  rest  of  the  station. 
This  I  suspect  to  have  been  an  error ;  for  the  barracks  are 
generally  wrapt  in  a  dense  mist,  while  the  houses  of  the 
other  residents  are  enjoying  a  clear  air  and  pleasant  sunshine. 

My  own  experience  of  Darjeeling  is  too  limited  to  enable 
me,  of  my  own  knowledge,  to  say  anything  regarding  the 
effect  of  its  climate  on  the  European  constitution. 

All  the  hill  stations  situated  to  the  west  of  Hurdwar 
(the  point  at  which  the  Ganges  flows  into  the  plains)  may 
be  reached  from  below  without  passing  through  any  dan- 
gerous "  Terrai "  jungle ;  but  this,  I  have  reason  to  believe, 
is  not  the  case  with  the  lower  H  imalayan  ranges  lying  be- 
tween Hurdwar  and  the  Brahmapootra  river.  A  "Terrai" 
jungle  of  ill  repute  must  be  crossed  before  reaching  Darjee- 
ling, but  this  can  always  be  done  with  perfect  safety,  if  care 
is  taken  to  pass  through  this  tract  while  the  sun  is  well  up, 
and  during  the  hot  and  cold  seasons  of  the  year. 

I  cannot  conclude  this  rapid  sketch  of  the  medical  topo- 
graphy of  some  of  the  old  military  stations  of  the  north-west 
and  central  provinces  of  Bengal  without  enumerating  what 
the  whole  of  my  experience  teaches  me  should  be  mainly 
kept  in  view  in  selecting  a  proper  position  for  European 
troops  in  the  plains,  viz. : — 

1st.  To  choose  not  only  a  dry,  well-drained  site  for  the 
cantonment,  but  to  take  care  that  such  site  itself  is  situated 
in  a  generally  well-drained  country,  free  from  swamp  and 
shallow  pools,  and  not  subject  to  inundations  of  any  kind  at 
any  season  of  the  year. 

2nd.  To  select,  if  possible,  a  light  permeable  soil,  with  a 
good  natural  surface  drainage,  and  by  all  means  to  avoid  a 
stiff  retentive  clay. 

3rd.  To  avoid  the  banks  of  large  up-country  rivers,  and 
the  vicinity  of  the  low  moist  "  Khadir  "  land,  once  the  bed 
of  these  rivers. 

4th.  To  fix  on  no  position  until  satisfactory  evidence  is 
obtained  that  the  native  inhabitants  of  the  district  have  a 
healthy  aspect,  and  are  generally  free  from  marks  of  having 
habitually  suffered  from  malarious  diseases.  Wherever  this 
is  the  case,  it  will  be  almost  universally  found  that  the 
drinking  water  they  use  is  good  and  wholesome. 

There  are  various  other  minor  points  to  be  attended  to 
which  I  have  fully  noticed  in  the  paper  presented  to  the 
Court  of  Directors  by  Sir  R.  Martin. 

Acclimatization. — On  this  most  important  subject  I  desire 
to  speak  with  due  caution  and  reserve.  According  to  my 
own  experience,  troops  fresh  from  Europe  are  most  liable  to 
suffer  severely  from  a  certain  class  of  tropical  diseases, 
during  the  first  two  years  of  their  residence  in  India  ;  and 
this  is  especially  the  case  if  they  are  landed  at  an  improper 
season,  or  sent,  for  the  first  year,  to  a  very  hot  unhealthy 
locality.  The  diseases  I  allude  to  are  acute  dysentery, 
acute  hepatitis,  severe  remittent  fever,  and  sunstroke.  But, 
I  believe,  much  may  be  done  by  judicious  management  to 
correct  or  modify  this  evil.  In  1853  I  had  medical  charge 
of  a  considerable  detachment  of  European  artillery  recruits 
at  Meerut.  They  had  been  landed  in  Calcutta  in  the  cold 
weather,  and  immediately  marched  up  the  country,  under 
the  command  of  an  experienced  officer ;  and  when  they 
reached  the  good  locality  of  Meerut,  they  joined  the  head 
quarters  of  the  regiment  of  artillery,  and  associated  with 
old  and  experienced  Indian  soldiers.  This  detachment 
numbered  300  men,  and  though  during  the  first  hot  and 
rainy  seasons  every  one  of  them  suffered  a  mild  attack  of 
fever,  none  died,  with  the  exception  of  a  single  individual 
who  had  reached  the  station  hopelessly  afflicted  with 
tubercles  in  the  lungs — certainly  not  a  common  tropical 
disease.  After  a  period,  varying  in  duration  according  to 
the  locality,  discipline,  and  general  habits  of  the  newly- 
arrived  men,  they  become  far  less  obnoxious  to  the  diseases 
of  the  country,  especially  in  their  more  acute  and  suddenly 
fatal  forms,  and  far  more  tolerant  of  adverse  climatic 
influences.* 

This  partial  acclimatization,  I  think,  takes  place  most 
quickly  and  surely  among  the  recruits  of  the  European  local 
army,  where  the  new  arrival  comes  at  once  under  the  com- 
mand of  experienced  Indian  officers  fully  alive  to  the 
danger  of  all  unnecessary  expostire ;  and  where  he  associate 


*  Cholera  1  have  always  looked  upon  as  an  exceptional  disease,  to 
which  no  rule,  that  I  am  aware  of,  can  apply. 

3  O  2 


47  G 


ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


with  a  body  of  old  Indian  soldiers,  among  whom  certain 
precautions  and  habits  suited  to  the  country  and  climate 
have  become,  so  to  speak,  traditional  and  hereditary.  1  am 
aware  that  the  old  Indian  soldier  has  often  been  accused 
of  showing  an  evil  example  to  the  men  of  newly  arrived 
Queen's  regiments,  —  by  teaching  bad  local  knowledge,  and 
by  exhibiting  a  proof,  in  his  own  person,  that  drunken- 
ness and  life  in  a  hot  climate  are  not  always  incompatible, 
whatever  the  doctor  may  say.  To  a  certain  extent  this  may 
be  admitted  to  be  sometimes  true,,  especially  where  both 
officers  and  men  are  equally  ignorant  of  the  customs  and 
language  of  the  people.  Still,  I  firmly  believe,  that  a  know- 
ledge of  the  country  and  climate  is  essential  to  the  pre- 
servation of  the  health  of  the  European  in  India;  that 
Englishmen  of  all  people  are  most  slow  to  adopt  new  habits 
and  modes  of  life  however  salutary,  and  that  such  necessary 
accommodation  to  new  and  adverse  circumstances  will  take 
place  most  surely  and  quickly  among  the  officers  and  men 
of  a  local  army.  Of  all  things  it  is  essential  that  the  me- 
dical officer  of  a  newly  arrived  corps  should  be  a  man  of 
thorough  local  experience. 

After  a  residence  in  the  plains  or  India  of  about  ten  years, 
the  European  soldier's  constitution  is  liable  to  become 
slowly,  but  permanently,  deteriorated,  and  he  is  then  often 
found  to  be  afflicted  with  chronic  disease  of  the  liver,  spleen, 
or  colon.  But  this  period  also  may  be  lengthened  or 
shortened,  according  to  the  conditions  above  noticed.  It 
would  go  far  to  confirm  or  correct  the  opinions  I  have  here 
ventured  to  express,  if  a  careful  ana  extensive  comparison 
were  made,  not  only  between  the  mortality,  but  invaliding, 
together  with  the  ages  and  periods  of  Indian  service  of  in- 
valids of  the  Queen"s  and  old  Company's  European  troops. 
The  European  officer  of  good  constitution  and  regular  habits, 
after  ten  years'  sendee,  may  often  be  looked  upon  as  at  his 
best  for  efficient  duty  in  India  :  but  I  much  fear  this  will 
rarely  be  found  the  case  with'  the  European  private  soldier ; 
and  it  has  often  grieved  me  to  see  men  described  in  the 
"  invalid  rolls,"  as  "  old  and  completely  worn  out,"  after 
from  ten  to  fourteen  j'ears'  service  in  the  country. 

Spirits  and  Malt  lAquor. — Ruin  is  the  spirit  supplied  by 
Government  to  the  European  troops  in  the  north-west  pro- 
vinces of  Bengal.  It  is  made  in  the  country  by  contractors, 
proprietors  of  large  sugar-works  in  those  provinces.  The 
spirit  is  first  sent  to  the  commissariat  stores  at  Meerut, 
where  it  is  kept  for  a  time  and  tested  and  examined  by  a 
committee  of  medical  officers  before  it  is  served  out  for  the 
use  o  f  regiments.  During  the  four  years  I  remained  at 
Meerut,  I  frequently  sat  as  president  or  member  of  these 
committees  on  spirits  or  malt  liquor.  I  have  already  ex- 
pressed my  opinion  as  to  the  sanitary  side  of  the  proposal 
to  substitute  wholesome  malt  liquor  for  the  rum  now  served 
out  to  the  men,  or  supplied  for  the  use  of  their  canteens  ; 
but  I  clearly  see  and  fully  admit  a  great  practical  difficulty 
in  the  bulk  of  the  former  article,  and  the  inconvenience 
and  expense  of  carrying  a  sufficient  supply  on  the  march, 
especially  during  active  service  in  the  field.  But  if  such 
service  is  undertaken  in  the  hot  season,  I  am  persuaded  it 
would  tend  greatly  to  the  health  of  the  men  to  abstain 
altogether  from  stimulants  in  any  shape  or  form,  except 
on  special  occasions,  to  be  determined -by  their  medical 
officers.  But  how  British  troops  would  submit  to  such 
regimen  is  another  and  more  uncertain  question.  Good 
tea  and  coffee,  served  out  early  in  the  morning,  and  before 
the  commencement  of  a  march,  and  again  during  the  day 
and  at  night,  are  the  substitutes  I  would  propose  for  stimu- 
lant beverages  of  any  kind.  I  am_  acquainted  with  officers, 
keen  sportsmen,  who  are  celebrated  for  their  power  of 
undergoing,  with  impunity,  a  great  amount  of  fatigue  and 
exposure  to  the  sun  in  the  hot  season,  and  who  never  taste 
spirits  or  beer  while  so  exposed,  but  confine  their  drink 
entirely  to  cold  tea.  The  sale  of  bazaar  or  country  spirits 
is  a  fertile  source  of  injury  to  the  men  and  perplexity  to 
their  officers  ;  and  the  clever  manner  in  which  both  sellers 
and  buyers  sometimes  contrive  to  escape  detection  would  be 
amusing,  were  it  not  so  mischievous.  For  instance,  when 
the  1st  brigade  horse  artillery  were  in  camp  at  Umballa, 
our  men  were  getting  drunk  in  the  most  mysterious  manner, 
although  every  reasonable  precaution  had  been  taken  to 
prevent  the  irregular  sale  of  liquor.  Immediately  in  the  rear 
of  our  camp  was  a  "  tope,"  or  grove  of  trees,  and  under  this 
shade  was  encamped  an  apparently  respectable  native  tra- 
veller, with  the  female  members  of  his  family,  in  a  covered 
"  bylie,"  or  bullock  carriage.  Around  one  side  of  this 
covered  cart  was  a  slight  canvas  enclosure,  the  usual  arrange- 
ment for  enabling  respectable  native  women  to  cook  and  eat 
unseen  while  on  a  journey.  It  is  rude,  and  in  every  way 
improper,  to  pry  into  the  interior  of  such  an  enclosure  or 
covered  vehicle,  and,  for  a  long  time,  the  presumed  respect- 
able native  traveller  remained  undisturbed.  At  last  a 
drunken  soldier  exposed  the  whole  trick.  The  covered 
cart,  instead  of  concealing  respectable  native  females,  held  a 


cask  of  spirits,  and  the  enclosure  was  the  place  into  which 
the  men  crept,  one  by  one,  to  buy  and  drink  the  liquors. 
Country  spirit  is  sometimes  adulterated  with  datura,  to  add 
to  its  intoxicating  power,  and  I  have  often  seen  it  produce 
most  serious  and  occasionally  fatal  effects. 

The  single  objection  I  see  to  altogether  prohibiting  the 
distillation  and  sale  of  country  spirits  in  all  cantonments 
occupied  by  European  troops  Is  the  considerable  loss  the 
revenue  would  suffer  in  that  case.  But  this  is  a  question 
sqlely  for  the  consideration  of  the  Governments. 

Ale  and  Porter. — These  articles  are  imported  from  Eng- 
land and  sent  up  to  Meerut  in  cask,  where  they  are  kept  m 
store  for  a  time,  examined  by  a  mixed  committee,  and  if 
found  good  served  out  to  regimental  canteens.  The  ale  or 
beer  is,  doubtless,  generally  of  excellent  quality  when  first 
imported;  but  it  is  a  most  delicate  article,  and  if  long 
exposed  in  cask  to  the  heat  of  a  country  boat,  it  often  goes 
bad  before  it  can  reach  Meerut.  Porter,  however,  is  found 
to  bear  such  carriage  and  exposure  much  better. 

The  large  quantity  of  pale  aie  consumed  by  the  upper 
classes  in  India  is  uniformly  bottled  in  Calcutta,  and  sent 
into  the  interior  in  six  or  twelve  dozen  chests.  I  was  pre- 
sident of  a  special  committee  assembled  at  Meerut  in  1852, 
I  think,  to  examine  and  report  on  the  quality  of  the  hill 
beer  brewed  by  Mr.  Mackinnon,  the  intelligent  and  enter- 
prising proprietor  of  the  Mussourie  brewery.  Before  the 
committee  met  I  went  myself  to  Mussourie,  was  very 
poiiteiy  shown  over  the  whole  establishment,  and  then  satis- 
fied myself  that  the  malt  was  made  from  a  sort  of  barley 
called  "  chevalier,"  grown  by  Mr.  Mackinnon  himself  in 
the  hills,  that  the  water  used  was  selected  with  great  care 
and  judgment,  and  that  the  hops  imported  from  England 
were  of  the  best  quality,  as  testified  both  by  the  specimens 
exhibited  and  the  nature  of  the  pockets  or  packages  in  which 
they  were  imported.  This  hill  beer  is  much  liked,  brings  a 
good  price,  and  the  demand  for  it  is  greater  than  Mr.  Mac- 
kinncn's  present  establishment  can  supply.  The  local  com- 
mittee examined  the  beer  in  question  at  the  beginning  of 
the  hot  season  and  pronounced  it  good  and  wholesome  in 
every  respect ;  but  to  test  its  power  of  keeping  we  put  aside 
some  bottles  in  a  cool  place,  retained  them  there  all  the  hot 
weather,  and  again  assembled  and  opened  the  bottles  in  the 
ensuing  cold  season.  The  beer  was  still  pronounced  to  be 
perfectly  good,  and  although  it  was  not  well  up,  it  remained 
clear  and  transparent  after  being  poured  out  and  allowed  to 
stand  in  the  glass  for  12  hours. 

T.  E.  D. 

No.  4. 

Observations  on  the  Establishment  of  the 

SuBORBTN  ATE  MEDICAL  DEPARTMENT  of  BENGAL. 

Fully  to  explain  the  provision  made  in  the  Bengal  Presi- 
dency for  medical  attendance  on  the  sick  of  European 
regiments,  it  will  be  necessary  to  give  a  brief  account  of  an 
establishment  peculiar,  I  believe,  to  British  troops  serving 
in  the  East  Indies,  and  in  doing  so  I  shall  speak  of  things 
as  they  were  when  I  left  Bengal  in  1S5/. 

To  each  European  regiment  was  attached  a  subordinate 
medical  staff,  consisting  of  one  apothecary,  one  assistant- 
apothecary,  one  hospital  steward,  one  assistant-steward,  and 
from  two  to  three  hospital  apprentices.  "When  properly 
controlled  and  well  managed,  these  persons  render  the  most 
valuable  aid  to  the  surgeon,  who  has  often  a  heavy  sick  list 
with  numerous  acute  cases,  in  which  life  often  depends  on 
the  patient  being  closely  watched,  and  frequently  reported 
on,  by  qualified  attendants.  Some  of  the  young  men  of 
the  department  have  had  the  advantage  of  attending  the 
junior  classes  of  the  Calcutta  Medical  College,  but  generally 
speaking,  their  medical  education  has  heretofore  been 
mainly  practical.  They  are  liberally  supplied  with  elemen- 
tary treatises  on  medical  subjects,  and  before  being  pro- 
nounced qualified  for  promotion  to  the  senior  grades,  they 
undergo  an  examination  in  English,  Hindoostanee,  arith- 
metic, elements  of  anatomy,  pharmacy,  uses  and  doses  of 
the  principal  articles  of  the  materia  medica,  treatment  of  the 
most  common  tropical  diseases,  minor  surgery,  preparation 
of  official  hospital  returns,  &c.  This  examination  has  not 
generally  been  of  a  very  searching  character.  The  regi- 
mental surgeon  is  supposed  to  superintend  and  guide  the 
studies  of  the  younger  men,  but  this  is  a  duty  he  has  seldom 
leisure  to  perform. 

To  the  apothecary  belongs  the  custody  of  the  medical 
stores  as  well  as  the  preparation  and  dispensing  of  the  sur- 
geon's daily  prescriptions.  He  sees  the  patients  at  stated 
periods,  and  reports  to  the  medical  officers  all  fresh  admis- 
sions or  other  cases  requiring  immediate  attention.  One 
subordinate  remains  on  duty  at  all  times  within  the  wards. 
Every  thing  connected  with  the  bedding,  clothing,  and  diet 
of  the  sick  devolves  on  the  steward  and  his  assistants,  but 
both  apothecary's  and  steward's  departments  act  strictly 
under  the  orders  and  supervision  of  the  regimental  surgeon. 
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The  subordinate  medical  service,  considering  the  class 
from  which  it  is  recruited,  is  fairly  paid,  and  holds  out  a 
respectable  and  comfortable  provision  for  life  to  the  sons  of 
deserving  non-commissioned  officers  and  such  like  public 
servants.  It  .is  open,  however,  to  qualified  Christian  youth 
of  all  classes,  but  heretofore  it  has  generally  been  filled  by 
"Eurasians"  or  "  country  born"  young  men,  regarding 
whom  it  is  proper  to  say  a  few  words.  The  "  Eurasian  "  has 
a  thorough  knowledge  of  the  language  and  customs  of  the 
people,  and  therefore  can  make  himself  most  useful  in  com- 
municating with  and  superintending  the  duties  of  the  native 
hospital  servants  ;  but  he  is  too  often  deeply  tinged  with  the 
vices  of  the  country,  and  wants  the  moral  checks  which 
exercise  so  wholesome  a  control  over  persons  holding  a  rela- 
tive position  in  England.  I  have  met  with  some  Eurasian 
subordinates  of  most  unexceptional  character,  but  I  agree 
with  Sir  11.  O'Shaughnessy  in  considering  them,  as  a  class, 
to  be  of  a  low  moral  standard. 

All  '•  indents"  for  "Europe  and  country"  medicines, 
instruments,  bedding,  hospital  clothing,  wine,  beer,  and 
other  requisites  for  the  sick,  are  prepared  by  the  subordi- 
nates, supervised  by  the  regimental  surgeon,  and  checked 
and  sanctioned  by  the  superintending  surgeon  (now  deputy- 
inspector-general)  of  the  division.  It  is,  however,  obvious 
that  the  real  wants  of  the  sick  European  soldiers  in  India  can 
only  be  properly  anticipated  and  provided  for  by  a  medical 
officer  who  has  a  competent  knowledge,  not  only  of  the 
climate,  but  of  the  resources  of  the  country  and  customs  of 
the  people  ;  and  it  is  well  known  that  the  surgeon  fresh  from 
Europe  is  often  glad,  in  all  such  matters,  to  place  himself  for 
a  period  in  the  hands  of  a  smart  medical  subordinate,  who, 
while  he  saves  his  superior  from  all  trouble,  rarely  fails  to  take 
full  advantage  of  the  opportunity  thus  afforded  him.  The 
amount  of  peculation  which  has  been  habitually  practised  in 
some  regiments,  would  astonish  the  uninitiated.  Valuable 
drugs,  wine,  clothing,  food,  &c,  have  all  been  appropriated  by 
fraudulent  subordinates,  to  the  serious  loss  of  the  Govern- 
ment, and  to  the  injury  of  the  sick  soldier.*  In  point  of 
intelligence  and  practical  knowledge  of  their  duties,  a  large 
proportion  of  these  subordinates  are  sufficiently  well  qualified 
to  render  them  most  valuable  hospital  assistants,  but  what 
we  chiefly  farther  require  are  trustworthiness  and  integrity. 
In  such  a  climate  as  India  it  will  be  admitted  that  the 
purely  medical  duties  of  the  surgeon  must  often  be  greater 
than  he  has  strength  satisfactorily  to  perform ;  and  it  was 
in  consideration  of  this,  and  to  relieve  him  from  other 
harassing  minor  services,  that  the  aid  of  a  subordinate 
establishment  was  given.  To  take  inventories  of  hospital 
stores,  to  ascertain  the  real  expenditure  of  the  medicines, 
and  the  condition  of  each  particular  article  of  bedding, 
clothing,  &c,  however  necessary,  to  be  carefully  performed, 
involve  an  amount  of  time  and  personal  labour  which  the 
surgeon  of  a  European  regiment  in  India  can  rarely 
bestow.  On  the  other  hand  to  solely  intrust  this  duty  to 
the  present  class  of  subordinates  is  in  every  way  improper, 
for  then  the  temptations  thrown  out  by  corrupt  native 
commissariat  underlings  become  so  strong,  and  the  facilities 
for  peculation  so  great,  that  certain  irregular  gains  will  soon 
come  to  be  looked  upon  as  part  of  their  regular  and  rightful 
perquisites.  This  state  of  things,  I  have  good  reason  to 
suspect,  is  too  common  in  the  Bengal  medical  subordinate 
department: 

The  Lawrence  Asylum  in  the  hills  might  be. turned  to  ex- 
cellent account  in  supplying  recruits  for  the  subordinate 
medical  service,  and  nominations  to  that  branch  might  be 
held  out  to  Christian  youth  of  European  parentage,  as  the 
reward  of  good  conduct  and  proficiency.  These  lads,  in 
addition  to  good  moral  training  and  European  blood,  will 
possess  the  advantage  of  speaking  Hindoostanee  fluently, 
although,  happily,  they  will  have  been  brought  up  apart 
from  the  common  herd  of  native  Indians.  Such  medical 
education  as  may  be  considered  necessary  to  bestow  on  these 
young  men  should  be  conducted  in  a  regular  and  systematic 
manner ;  and  once  posted  to  a  regiment,  they  should  be  re- 
moved from  it  as  seldom  as  possible. 

Native  Hospital  servants. — In  addition  to  the  establish- 
ment just  noticed,  each  European  regimental  hospital  is 
amply  furnished  with  native  "  ward  Coolies,"  cooks  ; 
"  dhobies,".  or  washermen;  "bheesties,"  or  water-carriers; 
sweepers,  clothiers,  and  stewards'  servants ;  indeed,  nothing 
can  be  more  liberal  than  the  Indian  Government  has  been 
in  such  matters. 

Hospital  sergeants. — I  look  upon  this  appointment  as  one 
of  the  most  important  in  the  non-commissioned  ranks  of  a 
regiment.  Some  steady,  sober,  but  soft  and  otherwise  use- 
less man,  is  too  often  considered  by  commanding  officers  as 
fit  to  fill  this  responsible  situation — there  cannot  be  a  more 


*  I  have  in  my  possession  a  curious  account  of  the  manner 
in  which  some  of  these  frauds  are  managed,  communicated  to  me 
privately  and  confidentially  by  an  hospital  subordinate  himself. 


grievous  mistake.  Much  of  the  good  order  and  discipline 
of  every  hospital  will  turn  on  the  character,  intelligence,  and 
temper  of  the  hospital  sergeant ;  and  when  it  is  considered 
how  much  of  the  time  of  every  British  soldier  in  India  is 
actually  spent  within  the  walls  of  an  hospital,  all  reflecting 
officers  will  readily  admit  how  important  good  order  in  that 
quarter  must  ever  be  to  the  discipline  of  a  whole  regiment. 
Every  possible  care  must  be  taken  to  guard  against  the 
hospital  being  sought  by  the  lazy  and  malingering  as  a 
place  where  they  may  escape  disagreeable  duties,  and  pro- 
cure irregular  indulgencies,  which  they  could  not  obtain  in 
barracks.  An  intelligent  hospital  sergeant,  who  strictly 
does  his  duty,  will  go  far  to  prevent  the  hospital  ever 
becoming  a  favourite  resort  for  such  characters.  In  the 
European  local  army,  the  hospital  sergeant  is  never  em- 
ployed to  write  official  returns,  or  to  perform  such  like 
duties. 

Hospital  Orderlies  have  not  hitherto  been  allowed  in  the 
European  local  army,  but  when  a  patient  was  seriously  ill, 
it  was  the  practice  to  permit  an  intimate  comrade  to  attend 
on  him  for  a  time,  to  perform  such  personal  offices  as  could 
not  be  so  agreeably  rendered  by  a  native  servant.  One 
great  objection  to  this  practice  is,  that  cthese  waiting  men 
must  necessarily  have  their  food  brought  from  the  barracks, 
and  this  has  often  afforded  the  opportunity  of  passing  in 
liquor  and  other  improper  articles,  both  to  the  patients  on 
whom  they  were  waiting,  and  to  others  in  the  same  ward. 
The  food  of  these  waiting  men  should  never  allowed  to 
pass  beyond  the  hospital  guard  room. 

Preparation  of  Official  Reports  and  Indents  for  Medicine, 
and  other  hospital  requisites. 

I  have  no  means  at  present  of  stating  the  exact  number, 
and  nature  of  the  daily,  weekly,  monthly,  half-yearly,  and 
annual  reports  and  returns  required  in  India  from  the  sur- 
geon of  an  European  regiment,  but  they  are  in  truth, 
legion  j  and  if  all  were  prepared  by  the  medical  officer  him- 
self, would  occupy  his  whole  time  and  attention.  It  was 
long  understood  that  the  writing  of  all  these  documents 
was  ari  important  part  of  the  duty  of  the  hospital  sub- 
ordinates ;  but  about  15  years  ago  a  dispute  arose  on  the 
subject  and  a  reference  was  made  to  army  head-quarters, 
when  it  was  decided  that  these  persons  had  far  more  im- 
portant duties  to  perform  than  to  write  "  Queen's  medical 
returns."  From  that  hour  forward,  the  relative  position  of 
the  Queen's  surgeon  and  his  subordinates  became  materially 
changed.  It  was  difficult  for  him  to  find  other  persons 
qualified  by  a  knowledge  of  forms  and  medical  terms  to 
prepare  such  complicated  returns  with  neatness  and  accu- 
racy ;  and,  in  point  of  fact,  these  papers  continued  to  be 
written  by  the  subordinates,  as  heretofore,  but  now  as  a 
favour,  or  for  a  pecuniary  consideration,  and  not  as  a  duty. 

The  surgeon  was  personally  responsible  for  the  regular 
transmission  of  certain  elaborate  returns,  and  it  was  his  duty 
to  see  that  the  sick  under  his  charge  were  fully  supplied 
with  every  requisite  medicine  and  comfort ;  but  he  had 
no  such  personal  interest  in  the  cost  which  might  be  in- 
curred by  the  Indian  Government,  to  which  he  owed  no 
direct  allegiance,  and  from  which  he  had  nothing  to  hope. 

The  "  Company  "  paid  for  all,  and  the  "  Company  "  had 
its  own  officers  to  look  after  its  own  interests.  Under  such 
circumstances  it  is  not  surprising  that  some  surgeons  should 
content  themselves  by  solely  attending  to  the  interests  of 
their  own  sick,  and  should  hardly  consider  that  they  were 
further  called  upon  minutely  to  watch  their  subordinates, 
and  check  petty  peculations,  when  the  result  to  themselves 
might  be,  that  the  latter  would  strike  writing  in  a  body, 
just  as  the  annual  returns  were  urgently  wanted.  It  is  not 
therefore  improbable,  that  a  sort  of  tacit  compromise  some- 
times took  place  between  the  parties.  The  returns  were 
regularly  forthcoming  when  required,  and  no  particular 
questions  asked  as  to  "  the  quantities  expended  since  the 
date  of  last  indent;"  or,  "the  quantities  required  for  the 
ensuing  six  months."  Whenever  a  suspicion  of  such  a 
state  of  things  existed,  a  superintending  surgeon,  who  was 
held  by  his  own  Government  strictly  responsible  for  any 
undue  expenditure  within  his  circle,  was  too  apt  to  consider 
his  chief  duty  to  lie  in  curtailing  such  indents ;  and  it  na- 
turally followed  from  this  that,  when  a  regimental  surgeon 
really  wanted  one  pound  of  any  article  he  asked  for  two,  and 
thus  left  a  margin  for  the  checking  officer's  pen.  All  this 
was  wrong.  The  checking  officer  should  consider  it  one  of 
his  chief  duties  to  know  and  grant  everything  necessary  to 
the  welfare  and  comfort,  pf  the  sick ;  and  the  regimental 
surgeon  should  be  held  responsible  that  he  not  only  asks 
for  all  his  sick  require,  but  asks  for  nothing  more,  and 
carefully  guards  against  extravagance,  culpable  waste,  or 
actual  fraud.  That  the  subordinates  do  assist  the  sum-eon 
in  making  out  all  his  returns,  I  believe  to  be  a  fact;  and  I 
am  of  opinion  it  should  once  more  be  declared  to  be  their 
duty  so  to  do.    The  vast  amount  of  this  writing  may  I 
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conceive,  be  greatly  curtailed  with  benefit  to  all  concerned ; 
the  duties  of  subordinates  should  be  clearly  and  strictly 
defined,  and  these  duties  and  no  others  demanded  of  them.* 

Carriage  for  the  Sick  and  Wounded. 

It  is  generally  known  that  the  sick  of  European  regi- 
ments in  India  are  carried  on  the  march  in  a  sort  of  coun- 
try litter  borne  by  bearers,  called  a  "Dooly ;  "  but  it  is  not 
so  well  known  that  the  army  dooly  of  the  several  presiden- 
cies differs  materially  from  each  other,  both  in  construction 
and  in  the  practical  uses  to  which  it  can  be  turned.  During 
the  siege  of  Mooltan  and  subsequent  Sikh  campaign,  I 
had  an  excellent  opportunity  of  comparing  the  merits  of 
the  Bengal  and  Bombay  army  dooly  as  a  conveyance  for 
the  sick  or  wounded  soldier  in  the  field.  At  first  sight,  the 
Bengal  dooly  appears  a  very  rude  and  primitive  contrivance, 
and,  in  respect  to  workmanship,  a  whole  century  behind 
the  one  in  use  in  the  Bombay  army;  but  it  will  be  found, 
on  further  inquiry,  to  combine  the  following  useful  quali- 
ties. It  is  light,  and  so  slung  on  its  bamboo  pole  as  to  be 
easily  carried  by  the  bearers.  It  can  be  readily  converted 
into  a  most  convenient  and  comfortable  camp  bed.  It 
affords  greater  facilities  for  putting  in,  or  taking  out,  a 


very  weak  or  severely  wounded  man  than  any  contrivance 
with  which  I  am  acquainted.  On  the  march,  the  very  sick 
or  severely  wounded  soldier,  once  comfortably  placed  in  the 
Bengal  dooly,  need  not  be  removed  from  it  at  all  until  he 
reaches  his  final  destination.  At  the  end  of  a  day's  march 
the  top  and  cloth  cover  are  quickly  taken  off,  the  dooly  and 
its  occupant  placed  in  the  hospital  tent,  and  the  pole  with- 
drawn before  the  sides  of  the  tent  are  laced  on,  leaving  the 
patient  undisturbed  in  a  comfortable  camp  cot.  In  the 
morning,  as  soon  as  the  walls  of  the  tent  are  taken  down, 
the  pole,  top,  and  cloth  cover  are  again  quickly  replaced, 
and  the  dooly  removed  from  under  the  tent,  and  ready  to 
proceed  in  rear  of  the  marching  column,  without  the 
smallest  fatigue  or  inconvenience  to  its  tenant.  A  wounded 
man  can  be  dressed  nearly  as  easily  in  his  dooly  as  on  an 
ordinary  hospital  cot,  the  only  drawback  being  that  the 
patient  is  placed  a  little  too  low  for  the  surgeon ;  but  this  can 
be  remedied  by  putting  a  few  bricks  under  each  of  the  short 
legs.  Finally,  during  very  hot,  very  cold,  or  rainy  weather, 
the  dooly  tops  can  be  turned  into  a  convenient  shelter  for 
the  bearers.  On  active  service,  and  where  bearers  are  not 
to  be  replaced  if  they  fall  sick,  this  is  no  unimportant  con- 
sideration. 


Bengal  army  dooly  with  top,  bamboo  pole,  and  cloth  cover  adjusted. 


Bengal  army  dooly,  with  top,  pole,  and  cover  removed,  and  ready  to  be  used  as  a  camp  cot. 


The  Bombay  dooly  is  a  thing  of  greater  pretensions  alto- 
gether. It  has  a  cane-bottom,  immoveable  top,  and  fixed 
painted  canvass  sides  or  panels,  and  the  pole,  which  is  fixed 
as  in  an  ordinary  palanqueen,  cannot  be  withdrawn :  the 
frame  is  light,  but  substantial.  When  entire  and  in  good 
order,  this  kind  of  dooly  affords  an  excellent  shelter  for  the 
sick,  or  for  surgical  instruments,  medicines  and  dressings, 
in  very  stormy  or  rainy  weather ;  but  here  its  advantages 
stop.  It  is  not  so  easily  carried  by  the  bearers  as  the  Bengal 
dooly,  in  consequence  of  the  lower  point  at  which  the  pole 
is  fixed.  It  cannot  be  used  as  a  bed  for  the  sick,  unless  left 
outside  of  the  hospital  tent  altogether.  A  very  weak  or 
severely  wounded  man  is  placed  in  it  with  much  difficulty, 
and  being  in,  cannot  be  taken  out  again,  without  inflicting 
much  suffering  and  fatigue.  Moreover,  it  is  hardly  possible 
for  a  surgeon  to  dress  a  severe  wound,  or  perform  any  opera- 
tion on  a  patient  lying  in  such  a  conveyance.    Lastly,  the 


stiff-painted  canvas  panels  are  readily  torn  and  injured  by 
stumps  of  trees  and  such  like  obstacles,  and  when  so  injured, 
it  is  for  the  rest  of  the  march  or  campaign,  a  less  efficient 
protection  against  wind  or  rain  than  the  Bengal  dooly,  with 
its  loose,  not  easily  torn,  but  easily  repaired  cloth  curtains. 
A  few  inexpensive  alterations  and  additions  would  render 
our  Bengal  dooly  everything  that  can  be  desired.  An  addi- 
tional good  cloth  to  the  curtains,  or,  better  still,  a  dooly 
cover,  entirely  made  of  white  country  blanket,  with  a  sufficient 
number  of  proper  buttons  to  close  the  sides  and  fix  the  ends 
of  the  curtains  in  boisterous  weather,  would  render  it  a  com- 
plete protection  against  wind  or  rain,  and  so  obviate  its 
single  defect.  On  field  service,  ten  doolies,  with  six  bearers 
each,  are  (if  I  remember  right)  allowed  by  the  regulations 
for  every  hundred  European  soldiers ;  but  on  occasions  of 
ordinary  relief,  only  one  half  that  number. 


Bombay  army  dooly,  as  it  must  remain  at  all  times. 


*  It  will  be  proper  here  to  explain  that  the  "  Company's "  superintending  surgeon  had  no  authority  to  interfere  w  ith  the  hospital 
practice  of  the  surgeons  of  Queen's  regiments, — his  duties  being  conlined  to  the  regulation  of  the  supply  of  medicine  and  hospital 
requisites  of  every  description,  and  to  matters  affecting  the  general  sanitary  management  of  th  e  troops  within  his  "  circle  "  or  superin- 
tendence. 
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In  addition  to  the  convenient  but  expensive  conveyance 
above  described,  other  carriage  is  generally  forthcoming  as 
occasion  requires,  for  another  class  of  patients  often  very 
numerous  in  the  field,  viz.,  foot-sore  men,  convalescents, 
and  all  the  slighter  cases  of  sickness  or  injury.  Elephants 
with  pads,  camels  with  "  kujawahs,"  or  basket  litters 
swung  on  each  side,  and  country  carts  or  "  hackeries," 
spread  with  straw  and  fitted  with  a  covering  of  slender 
reeds  called  "  sirkee,"  have  all  been  employed  for  this  pur- 
pose. Elephants  and  camels  can  keep  up  with  the  march- 
ing column, — a  great  advantage, — but  the  situation  of  a 
weak  man  on  the  pad  of  an  elephant,  or  in  a  camel  litter, 
is  anything  but  agreeable ;  and  except  to  the  robust  and 
healthy,  either  mode  of  conveyance  becomes,  after  a  short 
time,  fatiguing  and  irksome  in  the  highest  degree.  The 
somewhat  complicated  litter  proposed  by  Sir  J.  Login,  if 
placed  on  a  perfectly  steady  and  well-trained  camel,  would 
doubtless  carry  a  sick  man  with  some  degree  of  comfort  ■ 
but  it  is  hopeless  to  look  for  a  sufficient  number  of  well- 
trained  animals  when  required,  and  a  restive  camel,  of  all 
intractable  brutes,  is  the  most  unmanageable  by  the  Eu- 
ropean. In  some  kinds  of  country  carts  a  weak  man  may 
lie  or  sit  without  much  inconvenience ;  but  their  rate  of 
travelling  is  so  slow,  that  they  are  seldom  up  for  hours 
after  the  camp  is  pitched,  and  all  others  have  had  their 
breakfast.  So  wearisome  is  this  mode  of  conveyance  to  the 
European,  that  the  men  told  off  for  the  carts  will  generally 
be  found  to  have  walked  the  greater  part  of  the  way.  It 
was  probably  in  consequence  of  the  facility  of  procuring 
such  questionable  extra  conveyance  on  sudden  emergencies, 
that  the  authorities  in  India  never  thought  of  providing 
any  description  of  ambulance  or  wheeled  carriage  for  the 
sick  and  wounded  in  the  field,  similar  to  those  in  use  in 
most  modern  European  armies.  It  is  true,  that  during  the 
rains  in  India, — a  season  when  an  army  rarely  takes  the 
field, — the  condition  of  the  country  is  ill  adapted  for 
wheeled  carriages  of  any  sort ;  but  at  all  other  periods  of 
the  year  there  are  few  countries  in  which  they  can  be  more 
conveniently  employed.  At  our  gun  carriage  agencies  there 
are  not  only  skilled  workmen  but  abundant  spare  materials 
for  the  economical  construction  of  such  vehicles  ;  and  in 
every  mounted  corps  there  are  always  to  be  found  horses, 
not  quite  up  to  work  with  the  guns  or  in  the  ranks,  and 
yet  well  suited,  for  some  years  to  come,  to  the  slow,  steady 
draft  of  a  carriage  for  the  sick.  On  an  emergency,  ele- 
phants or  camels  may  be  used,  or,  failing  these,  a 
sufficient  number  of  draft  bullocks  can  at  all  times  be 
relied  on. 

I  am  the  last  to  desire  or  advise  the  supersession  of  our 
admirable  Bengal  dooly,  but  it  is  not  only  a  most  expensive 
description  of  conveyance,  but  its  use  is  entirely  dependant 
on  the  presence  and  fidelity  of  a  sufficient  number  of  dooly 
bearers.  I  have  known  many  hundreds  of  these  persons 
to  desert  in  a  body  during  an  important  crisis  of  a  cam- 
paign. Six  hundred  dooly  bearers,  not  including  "  sirdars," 
are  at  present  required  in  the  field  for  a  European  regiment 
1,000  strong.  This  is  not  only  a  great  expense  to  the 
State,  but  a  great  incumbrance  to  an  army. 

A  certain  proportion  of  well-designed  and  carefully  con- 
structed carriagesfor  the  sick  would  enable  us  to  dispense  with 
a  considerable  number  of  dooly  bearers,  and  would  partially 
provide  against  the  untoward  contingency  of  their  deserting 
in  a  body  just  as  their  services  are  most  urgently  required. 
Of  course,  I  have  often  thought  of  a  plan  for  such  a  car- 
riage, but  I  have  not  sufficient  confidence  in  my  own 
mechanical  knowledge  to  venture  to  submit  it  to  the  Com- 
mission ;  I  am,  however,  satisfied  that  an  ambulance  for 
the  sick  in  India  should  possess  the  following  qualities  : — 
The  springs,  wheels,  &c,  should  be  so  strong  as  not  easily 
to  break  down  on  common  country  roads,  while  all  other 
parts  should  be  as  light  as  possible.  The  clumsy  wheels  of 
the  up-country  "  Hackary,"  and  the  primitive  manner  in 
which  they  are  fitted  to  that  conveyance  are,  I  am  assured, 
peculiarly  adapted  to  the  narrow  unmetalled  roads  and 
unbeaten  tracts  on  which  they  travel ;  and  I  know  well, 
that  such  rude  carts  often  arrive  at  the  end  of  a  march  in 
perfect  safety,  when  trim  English  built  vehicles  break  down 
on  the  road.  A  carriage  for  the  sick  in  India  should  also 
afford  proper  shelter  from  the  sun  or  rain,  and,  at  the 
same  time,  be  so  constructed  as  to  admit  of  a  free  circulation 
of  air.  The  centre  of  gravity  should  be  low,  to  prevent  its 
being  readily  upset,  and  to  enable  the  patients  to  get  in  and 
out  quickly  and  easily,  to  lighten  the  draft,  and  to  assist  it 
over  any  unexpected  obstacle.  Such  a  carriage  would,  I 
believe,  often  prove  of  much  value  in  India,  except,  perhaps, 
during  and  immediately  after  the  periodical  rainy  season. — 
T.  E.  D. 


No.  5. 
Note  on  Bread. 

Of  all  the  articles  of  food  consumed  by  the  European 
soldier  in  India,  none  has  given  more  dissatisfaction  to 
the  men  themselves,  or  more  trouble  to  their  officers,  than 
the  bread  formerly  supplied  by  the  commissariat.  Ac- 
cording to  the  old  regulations,  if  the  bread  or  any  other 
barrack  ration  was  objected  to,  a  regimental  committee  was 
immediately  assembled  to  examine  and  report  upon  it.  If 
the  article  was  pronounced  unwholesome  or  of  inferior  qua- 
lity, the  commissariat  officer  had  the  power  to  demand  a 
station  committee,  at  which  he  personally  attended,  and 
this  last  committee  not  unfrequently  reversed  the  decision 
of  the  former  one ;  but  whether  reversed  or  confirmed,  the 
men  had  generally  to  wait  many  hours  before  they  received 
the  disputed  ration,  or  a  proper  substitute  for  it.  By  Lord 
Dalhousie's  new  regulation  (promulgated,  I  believe,  in 
1852-3),  the  decision  of  the  regimental  committee  was 
made  final ;  the  standard  of  quality  for  the  men's  bread 
was  declared  to  be  the  fine  loaf  eaten  at  the  mess  tables  of 
the  officers ;  and  it  was  intimated  that  if  the  soldier  should 
get  bread  or  other  articles  of  food  of  an  inferior  quality, 
the  blame  would  henceforth  rest  with  the  officers  them- 
selves, to  whom  absolute  power  was  now  given  to  accept  or 
reject  all  rations  tendered  by  the  commissariat. 

The  natives  of  India  neither  make  nor  use  any  kind  of 
fermented  bread  themselves,  but  in  every  European  military 
cantonment  two  descriptions  of  "  English  bread  "  were  for- 
merly known,  viz.,  the  fine,  white,  porous,  but  rather 
tasteless  loaf  used  by  the  upper  classes,  and  the  brown  and 
somewhat  heavy  loaf  of  the  barracks.  This  last  was  often 
agreeable  enough  to  the  taste  when  fresh,  but  after  being- 
kept  some  hours  was  apt  to  become  sour  and  doughy. 
The  native  bakers  maintain  that  a  good  light  bread,  suited 
to  the  European  taste,  cannot  be  made  with  the  flour  of 
the  common  Indian  bearded  wheat,  but  that  "  soojee  "  must 
invariably  be  employed.  "When  the  complaints  and  discus- 
sions on  the  subject  of  bread  for  the  troops  were  at  their 
height  in  1852,  a  committee  to  inquire  into  the  matter  was 
assembled  at  Meerut,  of  which  I  was  a  member,  and  on 
that  occasion  I  had  the  wheat  ground,  and  the  materials  fov 
the  two  kinds  of  bread  prepared,  in  my  own  house,  and 
under  my  own  eye.  The  following  are  the  results  of  the 
information  I  then  obtained  : — 

To  prepare  the  "  soojee"  for  fine  bread.  —  The  whole 
wheat  is  placed  in  small  separate  heaps  on  the  ground, 
gently  sprinkled  with  pure  water,  and  allowed  to  remain  in 
this  state  from  four  to  twelve  hours  according  to  the  con- 
dition of  the  atmosphere,  until  the  grain  has  become  some- 
what soft  and  swollen  with  the  moisture.  During  this 
preliminary  process  some  chemical  change  is  doubtless 
effected  on  the  gluten  and  starch  of  the  wheat.  The  grain, 
after  having  been  duly  moistened,  is  ground  in  the  common 
Indian  handmill,  and  then  quickly  passed  through  a  very 
coarse  sieve,  which  separates  the  bran  in  a  large  unbroken 
form.  This  bran  is  put  aside  and  only  used  to  feed 
poultry,  cattle,  &c.  The  flour  is  next  put  by  handfuls 
into  very  fine  sieves  suspended  from  the  roof  and  vigorously 
shaken.  By  this  process  a  fine,  white,  impalpable  flour  is 
separated  and  collected  below.  This  fine  Hour  is  also  rejected 
as  a  bread  stuff ;  it  is  very  white,  is  rich  in  gluten,  but  can 
only  be  turned  to  profitable  account  by  the  "  hulwaees,"  or 
native  confectioners,  to  whom  it  is  usually  sold.  The  re- 
sidue of  the  flour,  after  these  two  sittings,  is  then  subjected 
to  the  following  curious  manipulations,  commonly  per- 
formed by  females  : — A  woman  sits  on  the  ground  with  a 
heap  of  the  flour  on  her  right ;  this  she  takes  up  by  hand- 
rails and  places  in  a  sort  of  broad  shallow  shovel  made  of 
"  sirkee "  grass,  called  a  "  sooph,"  and,  by  a  very  dex- 
terous movement  of  the  hands,  she  causes  all  the  'lighter 
and  darker  portions  of  the  flour  to  fall  on  the  ground 
immediately  in  front,  while  all  the  more  round,  solid,  white 
particles  are  collected  at  the  lower  edge  of  the  shovel,  and 
are  from  time  to  time  transferred  to  the  ground  on  her  left 
side.  When  the  whole  has  undergone  this  manipulation, 
the  heap  on  her  left  is  the  first  "  soojee"  used  in  making 
the  fine,  white,  porous  loaf;  that  in  front  is  called  second 
"  soojee,"  and  of  this  last  material  the  barrack  loaf  was 
entirely  formed.  If  a  very  fine  "  soojee  "  is  required,  it  is 
subjected  to  two  or  more  such  siftings.  This  "  soojee  "  is, 
I  believe,  identical  with  the  article  now  sold  in  England 
under  the  name  of  semola  or  semoulina.  "  Toddy,"  or 
the  fermented  juice  of  the  date  tree,  is  the  yeast  commonly 
used  by  the  Indian  baker,  but  when  that  cannot  be  pro- 
cured, other,  but  less  efficient,  ferments  are  occasionally 
employed.  It  was  pretty  generally  supposed  that  the  old 
barrack  loaf  was  made  of  whole  or  unbolted  wheaten  flour ; 
but,  from  the  account  given  above,  it  will  clearly  appear 
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what  an  entirely  different  thing  this  second  "soojee"  is 
after  the  abstraction  of  the  bran,  fine  impalpable  flour,  and 
fine  "soojee," — all  rich  in  plastic,  nutritious  principles. 
The  fine  "  soojee"  is  rich  in  gluten,  and  makes  a  light, 
digestible,  and  nutritious  bread ;  but  it  may  be  doubted 
whether  it  is  really  to  be  preferred,  as  a  barrack  ration,  to 
the  well-baked  brown  loaf,  made  of  whole  or  unbolted 
English  wheat. 

The  bearded  wheat  of  India  is,  I  believe,  very  inferior  in 
quality  to  the  wheat  of  England,  America,  or  (Jape  of  Good 
Hope ;  but  I  know  not  if  the  difficulty  experienced  in  making 
good  bread  with  Indian  wheat  flour  depends  chiefly  on  the 
inferior  quality  of  the  grain,  or  is  to  be  ascribed  to  want  of 
skill  on  the  part  of  the  native  baker. 

Mr.  Astell,  formerly  judge  and  magistrate  of  Bolund- 
shuhur  (a  civil  station  about  twenty  miles  to  the  west  of 
Meerut),  not  only  succeeded  in  growing  good  English  wheat 
at  that  place,  but  baked  and  used  in  his  own  family  an 
excellent  household  bread,  made  entirely  with  whole  or 
xinbolted  English  wheat  flour.  I  have  often  seen  and  eaten 
this  bread,  and  found  it  unexceptionable  in  all  respects. 


A  good,  wholesome,  and  nutritious  barrack  loaf  is  a 
matter  of  prime  importance  to  the  British  soldier  in  the 
East,  and  if  such  bread  as  Mr.  Astell  succeeded  in  making 
could  be  supplied  to  the  troops  in  sufficient  quantity,  it 
would  go  far  to  enable  us  to  reduce,  in  the  hot  weather, 
the  present  excess  of  the  more  concentrated  nitrogenous 
aliments. 

Now  that  India  has  its  railroads,  I  know  not  whether  it 
would  be  more  convenient  and  economical  to  grow  a  good 
description  of  wheat  in  the  upper  provinces,  or  to  import  it 
from  England,  America,  or  the  Cape ;  but  this  I  do  know, 
that  a  good  wholesome  household  bread  can  be  made  in 
India  of  flour  alone.  The  processes  employed  by  native 
bakers  with  success  in  the  plains  answer  very  imperfectly  at 
the  hill  stations,  and  this  has  proved  a  source  of  much 
trouble  to  the  weak  and  dyspeptic  at  these  places.  The 
yeast  used  in  the  hills  was  probably  the  main  cause  of  this 
failure,  but  if  large  bodies  of  European  troops  are  henceforth 
to  be  kept  in  these  regions,  this  subject  will  become  one  well 
worthy  of  particular  attention. 

T.  E.  D. 


Observations  on  the  Rates  of  Mortality  among  the  Troops  in  India,  by  Dr.  Eatwell,  Principal  of  the 

Medical  College.  Calcutta. 


As  regards  vital  statistics,  there  is  great  difficulty  in 
forming  any  approximatively  correct  idea  of  the  rates  of 
mortality  amongst  the  civil  population  in  this  country, 
owing  to  the  absence  of  a  correct  census,  and  of  any  com- 
prehensive system  of  registration  of  deaths.  In  this  respect, 
Bengal,  though  our  oldest  possession,  is  behind  both  the 
North- Western  Provinces  and  the  Punjab,  in  which  cen- 
suses of  a  certain  degree  of  accuracy  have  been  taken.  This 
want,  however,  results  from  the  prejudices  of  the  people, 
which  can  hardly  be  disregarded.  In  Calcutta  even,  there 
is  but  an  imperfect  census  of  the  native  population,  calcu- 
lated from  the  number  of  houses  and  allowing  8  '7  persons 
for  each  house,  and  5  persons  for  each  hut.  The  general 
mortality  tables  of  Calcutta,  more  especially  of  the  native 
portion  of  the  population,  are  also  of  necessity  very  imper- 
fect, the  only  means  of  estimating  the  mortality  amongst 
the  general  population  being  from  the  records  kept  in  con- 
nexion with  the  different  places  of  interment  in  the  case  of 
Europeans  and  Mussulmans,  and  at  the  regulated  ghats 
on  the  river  bank  at  which  Hindoos  bury  their  dead,  or 
consign  them  to  the  stream.  As  regards  the  prevailing 
diseases  amongst  the  native  civil  population  tolerably  correct 
information  may  be  derived  from  the  returns  of  dispensaries 
and  of  native  hospitals  throughout  the  country.  These 
institutions  exist  in  all  the  chief  towns  of  this  presidency, 
and  all  furnish  returns  of  the  diseases  treated  at  them.  The 
gaol  hospital  returns  will  also  furnish  information  on  the 
same  head,  but  in  taking  these  returns  as  indices  of  sickness 
and  mortality,  it  is  requisite  to  bear  in  mind  that  incarceration 
itself  modifies  disease,  and  frequently  gives  an  unusual  rate 
of  mortality  to  certain  diseases,  as  cholera  and  dysentery. 
Still,  I  am  of  opinion  that  the  returns  of  sickness  and 
mortality  in  gaol  hospitals  are  capable  of  affording  much 
trustworthy  and  valuable  information,  at  least  as  regards 
prevailing  sickness  in  the  localities  in  which  they  occur. 
The  returns  of  native  regiments,  if  taken  for  a  long  series 
of  years,  may  give  a  fair  approximative  idea  of  the  prevail- 
ing diseases  of  the  locality,  and  of  the  mortality  attending 
them,  although  there  are  some  serious  sources  of  error  in 
such  cases,  which  require  to  be  recognized  and  eliminated 
from  the  inquiry.  The  men  of  a  regiment  frequently  bring 
with  them  to  a  station  constitutions  peculiarly  predisposed 
to  disease,  through  influences  to  which  the  men  have 
been  previously  exposed.  Thus,  we  found  that  the  native 
troops  who  had  been  stationed  long  in  the  Straits  of 
Malacca  became  affected  in  China,  through  slight  causes, 
with  a  most  destructive  form  of  hospital  gangrene.  The 
occurrence  of  this  affection  was  attributed  to  an  enfecbied 
condition  of  system  engendered  by  employment  of  an  in- 
sufficient and  almost  exclusive  fish  diet.  Again,  at  Barrack - 
pore,  near  Calcutta,  it  has  be  found  by  experience  that  sepoys 
from  the  upper  provinces  sicken  generally  after  two  or  three 
years,  and  consequently  native  troops  have  not  been  allowed 
to  remain  beyond  that  period  at  Barrackpore  without 
relief. 

As  regards  medical  topography,  there  is  not,  I  believe,  a 
station  in  India  of  which  the  topography  has  not  been 
written  by  one  or  more  medical  officers.  The  archives  of 
the  late  Medical  Board  (now  of  the  Director-General  of  the 


Medical  Department)  must  contain  ample  information  under 
this  head. 

As  regards  climatology,  a  considerable  amount  of  infor- 
mation must  be  in  existence  in  the  annual  reports  of  mili- 
tary and  civil  medical  officers  in  the  archives  of  the  Director- 
General.  Such  observations  are  probably,  in  many  instances, 
imperfect  and  only  approximatively  correct,  from  the  diffi- 
culty of  procuring  good  instruments  in  this  country,  and 
of  preserving  them  in  constant  efficient  condition,  and  also 
of  obtaining  trustworthy  assistants  for  conducting  obser- 
vations. 

But  the  primary  object  of  the  Commission  will,  I  pre- 
sume, be  the  investigation  of  the  causes  of  disease  amongst 
European  soldiers,  and  the  suggestion  of  measures  for  their 
removal.  You  will  find  some  exceedingly  valuable  informa- 
tion on  the  vital  statistics  of  European  troops  in  India  in 
the  last  numbers  of  our  "  Indian  Annals,"  in  papers  by  Dr. 
Chevers  and  Dr.  Macpherson ;  I  forward  by  this  mail  copies 
of  the  journal  containing  the  articles. 

The  question  which,  of  all  others,  will  demand  the  most 
careful  investigation  is  that  of  the  effect  of  different  eleva- 
tions on  the  health  of  troops.  There  appears  to  be  an 
opinion  in  some  quarters  that  elevations  of  from  5,000 
to  6,000  feet  are  preferable  to  those  of  from  7,000  to 
8,000.  Sir  R.  Martin,  I  see,  is  of  opinion  that  elevations  of 
from  2,000  to  3,000  feet  should  be  tried.  It  is  impossible 
to  overrate  the  importance  of  this  question.  Not  only  is 
it  one  involving  the  proper  outlay  of  an  enormous  sum 
of  money,  which  will  be  required  for  the  construction  of 
barracks,  but  it  involves  the  question  whether  there  be  in 
India  a  climate  in  which  the  European  can  be  preserved  in 
health  and  in  vigour,  and  not  be  exposed  to  an  excessive 
risk  of  succumbing  to  disease.  Not  only  will  the  proper 
locating  of  our  European  troops  depend  upon  a  correct 
solution  of  this  question,  but  the  feasibility  of  colonising 
our  hill  districts  with  Europeans  will  hang  on  the  same 
decision.  I  must  say  that  I  should  regard  with  extreme 
suspicion  all  elevations  below  3,000  feet  in  India,  unless 
they  were  table-lands,  such  as  the  district  of  Mysore,  or 
culminating  ridges  around  which  existed  free  circulation  of 
air,  and  having  their  bases  and  the  country  around  cleared 
and  cultivated.  According  to  my  experience  in  the  tropics 
the  deadliest  fevers  occur  about  the  bases  of  and  at  low 
elevations  in  hills.  In  India  it  is  usual  to  attribute  such 
fevers  to  the  dense  jungle  which  usually  occurs  in  such 
situations.  In  China,  however,  the  hill  sides  at  Hong  Kong 
and  Amoy  are  bare  of  trees,  yet  the  malarious  fevers  which 
I  witnessed  at  those  stations  during  some  three  years  of 
residence  in  them,  exceeded  in  malignity  anything  I  have 
ever  seen  in  Bengal. 

I  have  learned  to  regard  the  hills  and  the  bases  of  hills 
within  the  tropics  always  as  suspicious  and  dangerous 
localities.  Bengal  itself  is  a  vast  swamp  almost,  from  its 
extended  rice  cultivation,  but  it  is  a  mistake  to  suppose  that 
severe  fevers  prevail  generally  in  the  plains  of  Bengal. 
Agues  and  enlarged  spleens  are  met  with,  but  not  to  a  great 
extent,  except  in  limited  localities,  whilst  severe  remittent 
fevers  are  not  generally  common.  In  China  I  saw  an 
immense  amount  of  fever,  and  I  was  forcibly  struck  by  the 
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imperceptible  manner  in  which  the  intermittent  fever  glided 
into  the  remittent  fever  at  the  commencement  of  the  hot 
season,  and  how  the  remittent  in  like  manner  faded  into  the 
intermittent  on  the  setting  in  of  the  cold  season.  The 
atmospheric  conditions  which  accompanied  this  change  were 
an  elevated  temperature,  and  an  atmosphere  more  or  less 
stagnant  for  a  portion  of  the  day,  and  laden  with  mois- 
ture. Under  such  circumstances  cuticular  evaporation  was 
very  slight  and  the  removal  of  animal  heat  by  insensible 
perspiration  imperfect.  In  this  way  animal  heat  would 
accumulate,  and  from  the  diminished  necessity  for  its 
generation,  and  perhaps  from  actually  diminished  supply  of 
oxygen  in  a  stagnant  moisture-laden  atmosphere,  hydro- 
carbons would  accumulate  in  the  blood  until  they  became 
a"materiesmorbi,"  capable  of  setting  up  an  attack  of  fever, 
which  would  consist  in  their  chemical  decomposition  and 
elimination.  I  regarded  the  severe  remittent  fever  of  China 
as  an  intermittent  produced  by  some  external  agency,  and 
acting,  according  to  my  idea,  on  the  ganglionic  nervous 
system,  and  having  at  the  same  time  a  second  element  of 
disease,  amateries  morbi,  existing  in  the  blood  and  developed 
there  by  some  imperfection  in  the  processes  of  oxydation 
which  are  always  going  on  in  the  economy.  I  believe  that 
whenever  you  have  an  elevated  temperature  approaching 
blood  heat,  without  a  condition  of  atmosphere  which  shall 
ensure  rapid  evaporation  from  the  surface,  and  consequently 
adequate  cooling  of  the  body,  you  will  get  severe  fever 
dependent  on  blood  poison  generated  in  the  blood  itself.  If 
there  be  a  malarious  influence  present,  the  fever  will  be  a 
remittent,  if  not,  a  continued  fever.  Our  worst  fevers  in 
India  are  what  are  called  jungle  fevers,  from  the  fact  of 
their  being  constantly  caught  when  traversing  forests,  but 
I  am  satisfied  that  such  fevers  may  occur  independently  of  the 
presence  of  forests,  in  low  situations  surrounded  by  hills, 
where  stagnation  of  air  and  humidity  are  conjoined  to  elevated 
temperature,  whilst  our  deadliest  Indian  jungles  are  at  the 
bases  and  on  the  sides  of  hills.  Holding  these  views,  I 
should  insist,  as  conditions  for  escaping  remittent  fever,  that 
the  mean  annual  temperature  of  the  locality  should  not 
exceed  60°,  and  that  if  during  the  summer  months  the  ther- 
mometer ranged  high  there  should  be  such  a  condition  of 
atmosphere  as  regards  dryness  and  prevalence  of  wind  as 
should  allow  of  the  necessary  cooling  of  the  body.  All  sta- 
tions on  the  sides  of  ranges,  unless  such  ranges  be  swept 
parallel  to  their  faces  by  continued  winds  and  have  a  dry 
atmosphere,  should  in  my  opinion  be  at  an  elevation  of  not 
.  less  than  7,000  feet.  I  should  certainly  be  disposed  to  regard 
mean  annual  temperature  and  the  character  of  the  flora  of  a 
locality  as  good  guides  to  its  general  fitness  for  the  European 
constitution.  There  may  be  local  sources  of  disease,  but  I 
find  difficulty  in  escaping  from  the  conviction  that  a  locality 
having  a  climate  agreeing  in  mean  annual  temperature  with 
that  of  temperate  Europe,  and  having  a  flora  rich  in 
European  forms,  must  (caeteris  paribus)  be  more  suitable  to 
the  European  constitution  on  the  whole  than  a  locality 
having  a  mean  annual  temperature  approaching  a  tropical 
one,  and  a  corresponding  partly  tropical  flora.  But,  the 
distrust  which  has  recently  arisen  with  reference  to  our 
hill  stations  in  India,  has  been  occasioned  by  the 
prevalence  of  a  fatal  form  of  diarrhoea  and  dysentery  at 
certain  of  our  Himalayan  stations  (Subathoo  and  Kus- 
sowlie,  respectively  4,200  and  6,200  feet  above  the  sea  level). 
The  investigation  and  determination  of  the  real  nature  and 
cause  of  this  complaint  are  of  the  greatest  importance,  since 
if  it  could  be  shown  that  the  efficient  cause  of  the  disease 
was  consequent  on  elevation  or  on  physical  conditions  in- 
seperable  from  elevation,  the  doom  of  our  hill  stations 
generally  would  be  sealed.  I  send  you  an  interesting  and 
careful  paper  by  Dr.  Grant  on  this  subject,  and  also  a  very 
able  and  valuable  paper  by  Dr.  Chevers,  which  will  give  you 
very  full  information  on  this  point ;  also  a  second  pamphlet 
by  Dr.  Grant,  on  the  topography  and  medical  history  of 
Murree,  a  convalescent  depot  in  the  district  of  Hazara.  My 
own  belief  is,  that  the  hill  diarrhoea  of  the  Himalayan  stations 
depends  on  local  agencies  unconnected  with  elevation,  and 
that  it  does  not  differ  materially  (as  pointed  out  by  Dr. 
Grant)  from  the  disease  which  decimated  Her  Majesty's  26th 
regiment  at  Chusan  during  the  early  occupation  of  that  place. 
Sufficient  elevation  of  the  floors  of  barracks,  choice  of  material 
and  construction  to  ensure  their  dryness,  sufficient  cubic- 
space  in  the  barrack  rooms  for  the  number  of  inmates,  means 
of  renewing  vitiated  air,  efficient  drainage  round  barracks, 


removal  of  all  sewage  matter  to  a  distance,  a  proper  supply 
of  fresh  meat  and  of  fresh  vegetables,  good  pure  water,  anil 
sufficient  clothing ;  these  appear  to  be  the  conditions  for 
ensuring  health  generally ;  and  to  the  absence  of  one  or 
more  of  them,  it  is  probable  that  the  hill  diarrhoea  owes  its 
origin.  It  should  always  be  borne  in  mind  that  patients 
who  have  suffered  from  malarious  fevers  are  apt  to  suffer 
from  bowel  complaints  when  exposed  to  cold,  whether  this 
be  the  result  of  change  of  season  or  locality.  I  had  ample 
proof  of  this  in  China,  and  have  remarked  the  same  in 
India;  the  proneness  of  soldiers  to  bowel  complaint  in  our 
Himalayan  stations  may  frequently  have  depended  on  this 
cause,  without  the  intervention  of  local  causes. 

The  question  of  the  influence  of  water  in  producing 
disease  is  one  of  importance,  and  the  present  opportunity 
might  with  propriety  be  taken  for  investigating  it 
completely.  The  natives  generally  have  an  idea  that  the 
water  of  a  locality  has  a  great  influence  on  its  salubrity. 
The  common  expression  of  a  native  in  speaking  of  a  locality 
is  that  "  the  air  and  water  are  good;"  which  implies  salubrity. 
But  this  notion  of  the  water  being  an  efficient  cause  of 
disease  is  not  confined  to  the  natives.  On  returning  from 
the  Neilgherry  Hills  in  the  Madras  Presidency  a  few  months 
ago,  I  was  informed  on  the  spot  that  the  water  of  a  small 
stream  which  flows  in  a  valley  at  the  foot  of  the  hills  be- 
tween the  main  range  and  a  low  outer  range  invariably 
gave  fever  to  anyone  drinking  it  at  a  certain  season  of  the 
year,  and  that  orders  had  been  given  by  the  military 
authorities  prohibiting  soldiers  on  their  way  to  the  hills 
from  drinking  the  water.  The  water  was  said  only  to  be 
deleterious  in  the  dry  season  when  it  was  low.  I  had  not  an 
opportunity  to  make  particular  inquiries  on  the  subject, 
but  have  no  reason  to  doubt  the  general  correctness  of  the 
information  as  to  orders  having  been  given  to  prevent  sol- 
diers drinking  of  the  stream.  Thave  been  informed  that  a 
similar  opinion  prevails  at  Peshawur,  where  severe  remittent 
fevers  occur  at  certain  seasons  of  the  year.  In  both  localities 
we  have  valleys  beneath  mountain  ranges.  In  Hong  Kong, 
in  1842  or  1843,  a  medical  officer  who  "had  been  in  the  West 
Indies  started  the  idea  of  the  water  being  the  efficient  cause  of 
the  severe  malarious  fevers  we  experienced  there,  and  a  com- 
mittee, composed  of  the  superintending  surgeon,  the  naval 
deputy  inspector  of  hospitals,  and  a  regimental  surgeon, 
was  appointed  to  investigate  the  question.  I,  at  the  time 
analyzed  roughly,  with  such  means  as  I  could  command, 
the  different  drinking  waters  of  the  place  (the  memorandum 
on  the  subject  having,  I  think,  been  sent  to  the  Board  of 
Ordnance  at  home),  and  I  gave  evidence  on  the  subject 
before  the  committee.  I  formed  a  strong  opinion  against 
the  water  having  anything  to  do  with  the' production  of  the 
fever,  not  only  from  the  condition  of  the  water  itself,  but 
from  the  fact  that  I  had  observed  that  persons  on  board 
ship  at  Amoy  had  enjoyed,  at  a  distance  of  a  few  miles 
from  the  land,  perfect  immunity  from  the  fever  which  struck 
down  the  whole  garrison  on  shore,  although  the  water  used 
was  the  same  in  both  positions ;  and  also,  that  the  same 
fact  was  observable  at  Hong  Kong,  though  in  a  less  marked 
degree,  the  ships  in  the  latter  place  lying  close  to  leeward  of 
the  high  land,  and  the  crews  having  greater  facilities  of 
going  on  shore.  Whilst  doubting  the  influence  of  bad  water 
in  producing  fever,  I  believe  it  to  be  an  efficient  agent  in 
many  instances  in  causing  bowel  complaints,  and  even 
cholera,  in  certain  atmospheric  conditions.  I  would  suggest 
that  a  careful  chemical  examination  be  made  of  the  water  in 
all  those  localities  in  which  severe  fevers  exist,  and  where 
the  water  has  been  cited,  either  on  medical  authority  or  on 
strong  non-professional  authority,  as  a  probable  cause  of 
the  disease ;  and,  especially,  that  the  water  of  the  hill 
stations  in  which  diarrhoea  has  largely  prevailed  (Kussowlie, 
Dugshai,  Subathoo)  be  analysed  and  minutely  examined. 

The  chemical  portion  of  the  investigation  could  not  proba- 
bly be  entrusted  to  better  bands  than  to  Dr.  R.  D.  Thomson's, 
whose  experience  in  this  branch  of  chemical  investigation 
fits  him  for  carrying'  out  the  chemical  part  of  the  inquiry 
with  efficiency. 

*  *  *  * 

W.  M.  Eatwell. 
Principal  of  the  Calcutta  Medical  College. 

Extract  from  a  letter  addressed  to  Dr.  Farr, 
September  9,  185.9. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOKE  THE  COMMISSIONERS  APPOINTED 


Remarks  by  Lieut.-Colonel  Ouchterlony  on  the  Lighting  of  Barracks  in  India. 


Sir,  11th  July  1861. 

The  irksomeness  of  military  life  in  the  East  is  more 
especially  felt  by  the  private  soldier  during  that  period  of 
the  day  which  intervenes  between  the  setting  of  the  sun — 
followed  as  it  is  by  almost  instantaneous  darkness — and  the 
time  fixed  for  retiring  to  rest.  Reading,  study,  or  appli- 
cation to  the  practice  of  a  trade,  are  the  resources  offered  ; 
but  their  efficacy  is  greatly  impaired  by  the  insufficiency 
and  inferiority  of  the  artificial  light  provided  by  Govern- 
ment for  these  and  other  barrack  purposes. 

The  medium  through  which  this  is,  I  believe,  almost  uni- 
versally supplied  to  Indian  barrack  rooms  consists  of  a 
lamp  formed  by  a  cotton  \vick  kept  floating  by  means  of 
cork  buoys  upon  a  surface  of  crude  and  often  very  opaque 
oil,  poured  upon  water  in  a  glass  vessel.  Much  of  the 
illuminating  power  of  such  a  lamp  is  necessarily  lost,  owing 
to  the  unfavourable  medium  through  which  the  downward 
rays  are  transmitted ;  and  not  only  does  waste  ensue,  but 
great  detriment  and  injury  to  the  visual  organs  of  the  men 
who  essay  to  read  by  its  light,  driving  many  a  well-disposed 
man  from  his  book  or  slate  to  the  canteen  or  to  the  dram 
shop. 

Instead  of  this  oil  I  would  propose  that  gas  should  be 
the  illuminating  medium  employed  ;  that,  in  effect,  the  oil 
issued  to  the  men  in  barracks  should  be  burnt  in  the  form 
of  gas  instead  of  being  consumed  in  nourishing  the  un- 
steady flame  of  a  rude  and  imperfect  lamp ;  and  I  am 
anxious  to  show,  or  to  attempt  to  show  that,  far  from  being 
a  source  of  enhanced  cost  to  the  State,  it  will  be  found  pro- 
ductive of  very  great  economy  in  a  financial  point  of  view, 
while  at  the  same  time  the  comfort  and  moral  advantage  of 
the  soldier  are  strikingly  ministered  to. 

I  will  take,  leave,  in  the  first  place,  to  consider  this  ques- 
tion as  one  of  economy. 

The  common  lamp  oil  usually  issued  for  barracks  in 
India  costs  about  Is.  3d.  per  gallon,  a  quantity  which  would 
supply  about  36  to  40  open  wick  lamps  for  three  hours. 
From  this  same  quantity  from  100  to  120  cubic  feet  of  the 
purest  olefiant  gas  could  be  produced,  sufficing  for  the 
consumption  of  18  burners  for  three  hours,  at  the  rate  of 
two  cubic  feet  per  hour  per  burner.  Experiments  by  various 
eminent  chemists  have  established  that  the  illuminating 
power  of  coal  gas  ignited  in  an  ordinary  burner  is  to  that 
of  a  common  open  oil  lamp  with  a  single  wick  as  5  to  If  ,; 
and  as  the  intensity  of  oil  gas  is  nearly  double  that  of  coal 
gas,  it  is  safe  to  assume  the  proportion  which  its  fighting 
power  bears  to  that  of  an  oil  lamp  at  8  to  1J,  or  ::  16  :  3. 
It  results  from  this  that  eight  ordinary  fish-tail  oil-gas 
burners  would  produce  as  much  light  as  40  common  oil 
lamps  ;  and  as  48  cubic  feet  of  gas  would  suffice  to  supply 
the  former  for  three  hours,  it  is  seen  that  if  economy  were 
exclusively  studied,  the  supply  of  oil  for  barracks  could,  if 
gas  were  employed,  be  diminished  by  one  half. 

But  the  economical  result  goes  even  further.  The  retorts 
manufactured  for  the  conversion  of  oil  gas  will  produce  it 
from  any  unctuous  or  greasy  matter  introduced  into  them ; 
and  as  barrack  kitchens  in  India  abound  in  such  refuse,  it  is 
easy  to  perceive  how  extensive  a  saving  might  be  effected  if 
all  this  were  collected  and  employed  in  the  production  of 
gas. 

Several  valuable  products  also  result  from  the  manu- 
facture, such  as  "lamp-black,"  and,  in  small  quantities, 
tar.  The  cost  of  an  apparatus  constructed  on  the  plan  of 
Major  Fitzmaurice,  whose  experiments  I  had  recently  an 
opportunity  of  witnessing  at  Woolwich  Dockyard,  would 
be  as  follows  : — 

1.  For  an  apparatus  to  supply  50  burners,  \20l. 

2.  Do.  do.  '  100  do.  230^.,  and  up- 
wards in  proportion. 

The  manipulation  of  the  apparatus  is  extremely  simple, 
and  could  be  undertaken  by  any  moderately  intelligent 
man  possessing  some  little  acquaintance  with  the  me- 
chanic's art,  of  whom  every  regiment  in  India  possesses 
many. 

No  purification  is  required,  and  the  gas,  after  passing 
through  cold  water  to  reduce  its  high  temperature,  is  fit 
for  use. 

For  heating  the  retorts  in  India,  jungle  wood  would  be 
used,  the  cost  being  in  almost  all  parts  of  the  country 
insignificant. 

A  great  and  important  benefit  may  thus  be  conferred  on 
the  troops  employed  in  India  without  involving  the  State  in 
any  outlay  beyond  that  at  present  incurred,  save  and  except 
the  cost  of  the  apparatus  to  be  furnished  to  each  up-country 
barrack, — a  cost  which  might,  in  fact,  be  soon  covered  by  a 


small  temporary  diminution  of  the  quantity  of  oil  now  issued 
for  the  men's  use. 

I  feel  sure,  from  the  experiments  I  have  witnessed,  that 
if  gas  were  employed,  more  than  double  the  illuminating 
power  might  be  elicited  from  the  regulation  allowance  of 
oil ;  while  the  light  produced  would  be  of  the  purest,  most 
brilliant,  and  most  healthy  character. 

(Signed)       J.  Ouchterlony, 
Lieut.-Colonel  H.M.'s  Madras  Engineers. 

T,  Baker,  Esq.,  Secretary  to  the  Royal  Commission 
on  the  Sanitary  State  of  H.M.'s  Indian  Army. 


Remarks  by  Lieut.-Colonel  Ouchterlony  on  the 
Practicability  of  brewing  Malt  Liquor  in  India  for 
the  Use  of  the  Troops. 

22nd  July  1861. 

All  officers  of  experience  must  be  sensible  of  the  vast 
importance  of  introducing  into  the  canteens  of  the  Euro- 
pean regiments  serving  in  India  a  malt  liquor  of  sufficiently 
good  quality  and  moderate  cost  to  induce  the  men  to  drink 
it  at  their  meals  in  preference  to  the  deleterious  arrack  now 
so  generally  consumed. 

This  desideratum  can,  I  am  convinced,  be  attained  by 
the  introduction  of  ale  and  porter  to  be  brewed  in  that 
country.  The  quality  of  samples  which  have  been  produced, 
bearing  in  mind  that  the  strength  or  bitterness  of  it  can 
with  perfect  ease  be  increased  in  the  process,  exactly  accor- 
ding to  the  fancy  of  the  consumers,  has  been  very  favour- 
ably reported  by  several  officers  and  soldiers  *  by  whom 
malt  liquor  brewed  by  myself  in  the  Neilgherry  hills  was 

*  The  under-mentioned  Non-commissioned  Officers  and  Private  Soldiers 
of  the  15th  Hussars,  who  drank  the  Neilgherry  Beer,  are  of  opinion 
as  opposite  their  respective  names. 

Bangalore,  11th  June  1S49. 
Regimental  Serjeant  Major  Handley   The  beer  is  good  but  rather  sweet, 

and  tastes  very  new. 
Troop  Serjeant  Major  Mann    -      -  Very  indifferent. 
„  „        Saunders      -  Good. 

>,  „         Stanley-      -  Passable;  in  my  opinion  requires 

to  be  kept  some  time. 
„  .,        Mitchell       -   Good,  but  too  sweet. 

Serjeant  Major  Hearne  ...  Good. 
Trumpet  Major  Westwood      -      -  Good. 

Serjeant  Sihon  Good,  but  too  sweet. 

„      Somerville  ...      -  Good. 

„      Southerland       -      -    '  -  Very  good. 

Taylor  Good. 

Corporal  G.  Mortimer      -      -      -   Good,  but  too  new. 

„      Smith  Good. 

„      Theakston  -  Good. 
Privates  Sadliers      ....  Good. 
„      Patrick  .... 
„      H.  Harris    ...      -  Good. 

„      Martin  Good. 

„      Asquith      ....  Good. 

„      Foster  Very  good. 

,.     Preak  Good. 

„      Weekson     -      -      -      -  Good,  wants  age. 

„      Dickenson  -  Good,  but  sweet  (his  x  mark.) 

„      Ivy  Sweet. 

Serjenat  Major  Holloway  -      -      -  Good. 

Serjeant  Ring  Good. 

„      Joice  Good;  sweet  through  its  freshness. 

Opinions  of  the  men  of  Her  Majesty's  51st  Light  Infantry,  of  the  quality 
of  the  Beer  brewed  on  the  Neilgherries,  and  forwarded  to  the  abovo 
Corps  as  a  sample. 
Very  good.— E.  Ashton. 
Very  good. — P.  Peek  (his  x  mark) 
Very  good— Thomas  Hale  (his  x  mark). 

At  present  very  good;  I  think  it  will  not  keep;  I  lived  at  an  inn  five 
years. — William  Warren  (his  x  mark). 
Very  good.— John  Hill  (his  x  mark). 
Very  good. — William  Ha.vnes  (his  x  mark.) 

Very  good;  I  think  it  would  be  better  if  a  little  older,  say  three 
month's;  I  have  been  a  brewer,  and  am  of  opinion  it  would'kcep. — 
William  Hinan  (his  x  mark). 

Verb  good  beer ;  the  best  I  have  tasted  in  India.   John  West. 

Very  good.— William  Tomes  (his  x  mark). 

Very  good ;  I  was  five  years  at  a  public  house. — William  Kelfe. 

Indifferent ;  too  sweet,  not  enough  of  hops ;  I  think  it  would  make 
a  man's  head  ache  should  he  take  a  little  too  much.— W.  Luck  (his  x 
mark.) 

Indifferent;  too  sweet  and  too  new;  might  improve  by  keeping.;  I 
was  a  brewer  for  eight  years ;  not  sufficiently  hopped.— James  Gregory 
(his  x  mark). 

Good. — Henry  Binge  (his  x  mark). 

Very  good,  if  it  will  keep. — William  Ellis  (his  x  mark). 

Good,  I  think  it  will  be  better  if  older. — Corporal  W.  Vick. 

Very  good ;  I  was  four  years  a  brewer.— H.  Eveshead. 

Very  good. — Isaac  Whitfield. 

Very  good. — J ames  Farren. 

E.  St.  Matte.  Lieutenant  Colonel, 
Commanding  Her  Majesty's  51st  Light  Infantry. 
Lieutenant  Colonel  Milnes,  94th  Regiment,  reports  that  "  After  allow- 
"  ing  the  beer  to  remain  quiet  in  the  canteen  for  a  week  to  get  settled 
"  after  the  journey,  I  assembled  at  the  canteen  non-commissioned 
"  officers  and  privates  from  each  company  (about  20  in  number)  who 
•  "  were  in  the  habit  of  drinking  beer,  among  whom  this  beer  was  divided 
"  at  the  rate  laid  down,  three  annas  per  bottle,  and  after  drinking  it  I 
"  asked  their  opinion  individually,  when  all  expressed  themselves  quite 
"  satisfied  with  it,  and  said  if  such  were  supplied  at  the  canteen  they 
"  would  call  for  it  in  preference  to  that  which  they  now  drank  at  four 
"  annas  per  bottle.   1  would  likewise  observe  that  having  myself  pa- 
"  tronizedthis  '  beverage,'  since  I  have  been  in  India,  and  having  drank 
"  a  tumbler  of  this  beer,  I  can  pronounce  it  to  be  very  good  pleasant 
"  beer,  and  fully  equal  to  the  price  charged,   I  observed  a  degree  of 
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by  order  of  Government  tried,  while  the  cost  will  be  seen 
from  the  following  statement .  of  expense  of  brewing  at 
Kotergherry. 

10  gallons  of  table  ale,  viz.  : — 

Rs.  a.  p. 

Barley  (for  malting);  14  seers  -  -  0  8  0 
Sugar,  £  maund,  of  25  -  -  -  2  8  0 
Hops,  H.,  fuel,  labour,  &c.  -       -       -    1    0  0 


Rs.  4    0  0 

which  is  about  six  annas  and  five  pice  per  gallon,  to  which, 
if  we  add  three  annas  and  seven  pice  for  carriage  per  cart  to 
Bangalore  or  Trichinopoly,  and  to  cover  incidental  expenses, 
we  have  1 0  annas  per  gallon  for  the  cost  to  the  men,  when 
issued  to  them  from  the  cask  in  canteen. 

The  importance,  in  my  estimation,  of  this  subject  induced 
me  when  in  India  to  persevere  in  experiments,  in  spite  of 
numerous  failures  and  at  considerable  expense,  and  I  was 
most  anxious  to  continue  them,  if  I  could  only  hope  that 
they  might  eventually  bring  about  the  object  at  which  I 
aimed,  and  that  Government  might  be  induced  to  look 
favourably  upon  them,  and  give  support  to  the  scheme. 

In  the  manufacture  of  fermented  malt  liquors  there  are 
so  many  expedients  to  which  resort  may  be  had  to  com- 
municate to  the  product  the  peculiar  character  or  quality 
which  circumstances  may  render  desirable,  that  I  felt  confi- 
dent that  having  overcome  the  chief  and  great  difficulty  in 
the  process,  viz.,  the  production  of  the  vinous  fermentation, 
without  undue  acceleration  in  its  action,  I  should  have  been 
able,  by  the  adoption  of  practical  suggestions,  to  make  beer 
brewed  in  the  Neilgherry  hills  preserve  its  soundness  and 
wholesome  taste  for  any  length  of  time  which  it  may  be 
desired. 

The  beer  which  I  manufactured  there  could  not  be  con- 
sidered by  any  means  a  fair  sample  of  what  might  be  pro- 
duced on  those  hills,  were  the  process  to  be  carried  on  upon 
a  large  scale  with  proper  utensils,  and  I  must  add,  by 
persons  more  practically  acquainted  with  its  details  than  I 
could  pretend  to  be. 

"  sweetness  in  it  which  is  probably  owing  to  its  being  so  recently 
"  brewed." 

Major  Hands,  commanding  2nd  L.  I.,  now  107th  Regiment,  says,  "  The 
"  men  like  the  beer,  and  I  think  that  the  undertaking  will  succeed  if 
"  full  encouragement  were  given  to  the  brewery." 

Major  General  Kennett  writes  "  I  have  tasted  the  beer  brewed  at 
"  Kotagherry  by  Captain  Ouehterlony,  and  pronounce  it  a  sound,  well- 
"  fermented,  and  pleasant  drink,  very  similar  in  taste  to  the  ale  sold  at 
".public  houses  in  the  country  in  England." 

Mr.  E.  E.  Elliot,  Superintendent  of  Police,  Madras.  "  I  first  tasted 
"  Captain  Ouchterlony's  beer  at  Kotagherry,  in  the  middle  of  last  year, 
"  when  I  thought  it  a  pleasant  drink,  but  very  light ;  however  I  must 
"  mention  that  I  took  several  bottles  'of  the  same  beer  to  Madras,  that 
"  it  stood  the  journey  well,  and  that  it  met  the  approbation  of  those 
"  who  tried  it.  Last  month  I  had  opportunity  of  judging  a  recent  brew, 
"  which  has  a  decided  improvement  on  that  of  last  year,  more  body  with 
"  fine  flavour,  similar,  in  my  opinion,  to  home-brewed  beer  in  England, 
"  only  more  potent." 

Surgeon  Taplin.  "  Having  tasted  some  of  Captain  Ouchterlony's  last 
"  brew  of  beer,  I  am  inclined  to  pronounce  most  favourably.  It  is  in 
"  my  opinion  a  very  palatable  but  somewhat  potent  drink,  likely  to  keep 
"  well." 

The  Rev.  J.  Griffiths,  A.M.,  "  I  have  tasted  Captain  Ouchterlony's 
"  beer  on  several  occasions ;  the  first  sample,  nearly  a  year  ago,  I  dis- 
"  liked  very  much,-being  too  new;  the  two  or  three  last  were  such  an 
"  improvement  on  the  former,  that  I  could  barely  distinguish  it  from 
"  college  ale,  and  the  last  sample  strongly  resembles  what  is  called 
"  in  London  Llangollen  ale.  I  certainly  preferred  it  to  Bass's  or 
"  Allsopp's." 

Major  General  Dyce.  "  I  have  tasted  some  beer  sent  to  me  by  Captain 
"  Ouehterlony,  and  which  I  understand  has  been  lately  brewed.  It 
"  appears  to  me  a  sound,  palatable,  good  liquor,  and  resembles,  both  in 
"  smell  and  taste,  the  common  English  ale,  but  much  stronger." 

Sir  Henry  Pottinger,  Governor  of  Madras,  observes — "  The  sample 
"  which  I  have  tasted  was  extremely  good." 

The  Madras  Council  expressed  their  opinion  to  the  Court  of  Directors 
that  it  was  "  very  desirable  the  experiment  thus  commenced  should  be 
"  continued  on  a  larger  scale." 


The  necessary  buildings  for  a  Government  brewery  there 
would  cost  a  mere  trifle ;  all  the  operative  part  of  the 
process  would  be  carried  on  by  cooly  labour,  rendering  but 
a  very  small  fixed  establishment  necessary ;  the  casks  in 
which  the  beer  and  porter  would  be  sent  to  the  plains  could 
be  returned  filled  with  sugar,  and  while  every  possible 
expense  to  Government  would  be  covered  by  a  very  small 
per-centage  on  the  prime  cost,  a  stimulus  would  be  given 
to  the  industry  of  the  cultivators  of  barley  and  sugar-cane, 
which  by  causing  an  increase  to  the  revenue  of  those  pro- 
vinces, must  render  such  an  establishment  a  source  of  abso- 
lute though  indirect  profit  to  the  State. 

The  first  beer  I  made  was  brewed  solely  from  hill  malt, 
and  the  quality  was  in  consequence  very  poor  indeed  ;  but 
upon  observing  that  it  had  been  hailed  as  a  boon  in  England 
by  the  poorer  classes  and  by  the  brewers,  that  the  Legis- 
lature had  accorded  permission  to  the  latter  to  employ  raw 
sugar  in  their  breweries,  it  occurred  to  me  that  if  an  article 
which  is  a  staple  commodity  of  India  could  thus  be  profit- 
ably returned  to  the  East  in  a  form  which  required  only  a 
low  temperature,  a  simple  process,  and  a  trifling  admixture 
of  hops  to  produce,  we  had  on  the  Neilgherries  every 
element  save  the  last,  necessary  to  its  exhibition  at  an 
infinitely  small  cost. 

Even  under  the  last  head  the  difficulty  appeared  likely  to 
vanish,  since  a  supply  of  hop  sets  then  sent  out  to  me  from 
the  India  House  almost  all  struck,  and  grew  with  apparent 
vigour. 

Excellent  malting  barley  was  also  raised  on  waste  lands 
on  the  Neilgherries  from  seed  sent  out  for  the  purpose  by 
the  Honourable  Court  of  Directors;  and  a  sample  of  the 
crop  having  been  sent  home  for  inspection,  it  was  pro- 
nounced in  Mark  Lane  to  have  deteriorated  from  the 
original  seed  in  quality  only  two  per  cent. 

The  question  of  establishing  a  brewery  might,  therefore, 
now  be  in  a  state  that  might  induce  some  capitalist  to  enter 
upon  the  speculation,  if  aware  of  the  great  and  increasing 
demand  for  this  important  article  of  consumption  among 
European  troops  stationed  in  the  East. 

(Signed)       J.  Ouchterlony. 
T.  Baker,  Esq.,  Secretary  to  the  Royal  Commission 

on  the  Sanitary  State  of  H.M.'s  Indian  Army. 

Return  of  the  Quantity  (hogsheads  or  gallons)  of  Malt  Liqtjoe  sent 
to  India  for  the  use  of  European  Troops, under  Contract  to  Govern- 
ment, during  the  Years  1856, 1857, 1858,  and  1859 :  and  of  the  Invoice 
Cost  of  the  same  for  each  Year  respectively. 


Years. 

Porter. 

Ale. 

Total. 

Cost. 

Hogsheads. 

Hogshead's. 

Hogsheads. 

£      s.  d. 

1856 

20,249 

CSS 

20,934 

89,214  17  4 

1857 

36,742 

11,180 

47,920 

202,823  11  2 

1858 

102,962 

48,399 

151,361 

736,557  18  3 

1859 

72,572 

40,354 

112,926 

517,818   6  9 

The  amounts  representing  the  cost  of  the  malt  liquor  comprise  the 
freight  to  India,  which  by  the  terms  of  the  contract  is  included  in  the 
price  charged. 


Return  of  Pecuniary  Loss  incurred  by  Government  to  admit  of  the 
Contract  Peer  being  issued  to  the  Troops  at  a  rate  low  enough  to 
place  it  within  the  means  of  the  private  soldiers. 


Years. 

Bengal  Army. 

Madras  Army. 

Bombay  Army. 

1855-56 

£77,212 

No  returns. 

1856-57 

32,459 

4,368 

No  returns 

1857-58 

39,852 

4,857 

received. 

1858-59 

No  returns. 

6,098 

Sketch  of  "  Curlew  Island,"  or  Calagouk,  with  a  Letter  from  Captain  Fraser,  of  the  Engineers,  Avhose 
duties  in  connexion  with  the  erection  of  the  Light  House  on  the  Alguada  Reef  have  taken  him  much 
to  the  Island. 


Calayouk  or  Curlew  Island  in  the  Bay  of  Bengal,  as  a 
Sea  Coast  Sanitarium. 

In  the  course  of  my  inspections  of  the  several  stations 
of  the  army  during  the  past  three  and  half  years,  I  have 
submitted  to  Government  my  views  of  the  beneficial  effects 
to  the  European  constitution,  in  health  aud  in  convales- 
cence, from  disease,  of  a  residence  on  elevated  mountain 
ranges,  as  a  prophylatic  remedy  under  peculiar  states  of  the 
system.  I  pointed  out  during  the  progress  of  my  tour, 
how  peculiarly  favoured  the  presidency  of  Madras  is,  in 
possessing  elevated  ranges  contiguous  to  the  chief  military 
posts,  and  I  selected  certain  places  on  the  coast  as  the  most 
eligible  which  came  under  my  notice  as  a  place  of  resort  for 
invalids,  whose  health  would  appear  to  derive  benefit  by  a 
residence  there. 

2nd.  There  are  however  certain  disadvantages  in  all  sea 
coast  localities  situated  on  the  main  land  and  possessing 
no  elevation,  such  as  the  absence  of  sea  breeze  and  the  dele- 
terious effects  of  land  wind  passing  over  miasmatic  or  exten- 


sive tracts  of  low  arid  plains  at  certain  seasons,  from  which 
an  island  of  moderate  dimensions  is  comparatively  free 
when  placed  in  the  midst  of  the  ocean,  possessing  bays, 
sandy  beaches  and  an  undulating  surface- — a  good  water 
supply  and  capabilities  for  draining. 

3rd.  The  subject  of  sanitaria  for  European  troops  sta- 
tioned within  the  tropics  has  engaged  my  special  attention 
for  many  years — but  hitherto  I  have  in  vain  searched  for  a 
locality  such  as  I  have  now  adverted  to.  There  is  no  place 
answering  the  description  contiguous  to  the  .vast  line  of 
coast  between  Bombay  and  Calcutta,  and  in  the  straits  of 
Malacca ;  although  the  Island  of  Penang  certainly  possesses 
very  many  advantages,  it  has  also  its  disadvantages.  It  has 
no  protected  sandy  bays,  and  the  low  land  is  so  little  above 
the  level  of  the  sea  that  it  is  incapable  of  efficient  drainage. 
Hence  "  the  hill,"  which  is  upwards  of  2,000  feet  high,  is 
the  only  place  of  resort  for  invalids,  and  it  is  surrounded  by 
such  an  extent  of  forest  and  low  land,  that  it  cannot, 
strictly  speaking,  be  viewed  as  a  sea  coast  sanitarium.  It 
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is,  moreover,  too  distant  from  our  possessions  in  India  to 
make  it  a  place  of  general  usefulness. 

4th.  During  my  inspection  of  the  Pegu  Province,  I 
learned  that  European  invalids  of  all  classes,  when  they 
require  a  change,  are  sent  to  the  coast  and  thence  trans- 
ported to  Madras,  at  a  great  cost  to  the  State  in  money  and 
in  loss  of  service,  and  no  place  in  India  can  be  worse  adapted 
for  sick  men  than  the  depot  at  Poonamallee,  where  these 
invalids  are  sent  (vide  my  report  on  that  locality).  There 
are  insuperable  obstacles  to  the  establishment  of  mountain 
sanitaria  within,  or  contiguous  to  the  British  possession  in 
Burmah ;  such  desirable  localities  being  situated  in  inacces- 
sible positions,  both  as  regards  difficulty  of  communication 
and  distance  from  stations,  insalubrity  of  intervening  low 
country,  want  of  population  and  supplies,  en  route.  Our 
existing  well  tried  sanitaria  in  India,  ought,  therefore,  to  be 
the  sole  place  of  resort  for  European  invalids,  whose  consti- 
tutions benefit  by  a  residence  on  elevated  localities,  and  to 
this  end,  as  regards  the  Pegu  Province,  the  object  of  Govern- 
ment should  be  to  improve  the  communication  from  the 
frontier  stations  to  the  sea,  and  to  establish  a  sea  coast 
sanitarium  in  a  convenient  position  for  such  as  are  likely  to 
benefit  by  a  residence  there. 

5th.  The  wonderfully  remarkable  sanitary  condition  of 
all  European  residents  in  the  interior  and  on  the  sea  coast 
of  Burmah,  the  extent  of  that  coast  and  the  group  of 
islands  which  stud  its  shores  from  Amherst  to  the  Mergui 
Archipelago,  naturally  drew  my  inquiries  in  that  direction 
for  an  insular  or  marine  station  suitable  for  all  India.  I 
was  thus  brought  into  communication  with  Captain  A. 
Fraser,  of  the  Engineers,  Superintendent  Alguada  Reef 
Lighthouse,  now  under  construction,  an  officer  fully 
acquainted  with  the  sea  board  of  Burmah.  Duty  obliging 
Captain  Fraser  to  proceed  in  the  direction  of  Mergui,  he 
very  obligingly  agreed  to  afford  me  an  opportunity  of  per- 
sonally inspecting  the  line  of  coast  and  islands  contiguous 
— and  on  my  solicitation  he  cheerfully  acceded  to  co-operate 
with  me  in  the  important  field  of  inquiry  which  engaged 
me — thus  aiding  me  with  much  valuable  practical  expe- 
rience in  his  professional  capacity,  acquired  in  a  career  of 
twenty  years  in  selecting  and  laying  out  sites  for  the  can- 
tonment of  troops  and  in  the  construction  of  barracks. 

6th.  Amherst  was  the  first  place  we  visited,  and,  in  the 
absence  of  an  island  sanitarium,  there  is  no  doubt  that  it 
presents  the  most  eligible  site  on  the  coast.  In  form  it  is  a 
promontory  of  land  washed  on  one  side  by  the  sea,  and  on 
the  other  by  the  Moulmien  river  as  it  disembogues  into  the 
sea.  It  is  well  elevated,  and  possesses  an  open  porous  sub- 
soil, beneath  a  clayey  superstratum.  But  it  has  the  disad- 
vantage of  dense  jungle  and  swampy  ground  to  the  north 
east  and  muddy  water  on  the  river  and  sea  sides — yet  with 
judicious  clearing  and  draining,  Amherst  would  doubtless, 
become  a  very  desirable  coast  locality  for  invalids. 

7th.  Calagouk  or  "  Curlew  Island." 

The  Moscos,  contiguous  to  the  mouth  of  Tavoy  river, 

Tacoy  Island,  half  way  between  Tavoy  and  Mergui,  and 

King's  Island,  opposite  Mergui,  came  respectively  under 
our  inquiries. 

Of  these  the  first  which  occupies  the  subject  of  this  report 
is  that  in  every  respect  the  most  suitable  for  a  sanitarium. 

8th.  Curlew  Island,  the  head  quarters  of  the  Alguada 
Reef  Lighthouse  establishment,  is  situated  in  the  gulf  of 
Martaban,  thirty  miles  south  of  Amherst  point,  in  latitude 
15°  52',  and  in  longitude  97°  42'.  It  is  eight  miles  long, 
exclusive  of  Cavendish  Island,  which  lies  at  its  extreme 
south  end  and  which  is  half  a  mile  in  length, 

The  greatest  breadth  of  the  island  is  about  one  and  a 
quarter  miles  ;  and  on  its  highest  part,  which  is  about  500 
feet  above  the  sea,  are  the  "remarkable  trees,"  a  point  for 
navigators  in  making  the  coast,  laid  down  in  all  charts. 

9th.  The  base  of  the  island  is  primary  rock,  the  superstra- 
tum being  a  rich  mixture  of  open  porous  soil,  composed  of 
sand  and  vegetable  mould.  Its  formation  is  very  peculiar 
— the  northern  and  southern  portions  differing  considerably. 
The  northern  half,  on  the  western  side,  is  composed  of  a 
long  granite  ridge,  with  an  average  perpendicular  drop  to 
the  sea,  varying  from  200  to  300  feet.    To  the  least  the 


ground  descends  to  the  sea  in  gentle,  or  abrupt  slopes.  The 
opposite  side  of  the  island  is  broken  into  alternate  or 
isolated  hills,  with  level  well  raised,  the  intervening  spaces 
forming  three  bays ;  the  first,  Quarry  Bay,  where  the  stones 
are  now  being  prepared  for  Alguada  Lighthouse,  is  the 
deepest.  At  high  water  the  beach  is  sandy,  but  at  ebb-tide, 
an  extensive  mud  fiat,  covered  in  places  with  mangrove,  is 
exposed ;  the  somewhat  narrownes  of  the  channel  between 
the  island  and  the  main  land  on  this  side,  tends  to  the  accu- 
mulation of  mud. 

10th.  The  southern  half  of  the  island  differs  entirely  from 
the  northern,  inasmuch  as  both  sides  are  broken  into  bays. 
To  the  west,  Retreat  Bay,  Rocky  Bay,  Sea  Bay  and  Fish 
Bay,  are  beautiful,  hard,  sandy  beaches,  well  protected  by 
high  land  on  each  side,  and  open  to  the  ocean,  with  a  fine 
rolling  surf  on  the  beach,  and  only  divided  from  one 
another  by  projecting  rocky  points ;  and  from  the  corre- 
sponding bays  on  the  eastern  side  by  well  raised  necks  of 
land,  sloping  east  and  west,  free  from  all  swampy  ground 
and  ascending  north  and  south  to  the  hills  which  divide 
the  bays.  The  eastern  bays  look  over  Bentick  Sound  on 
the  distant  main  land,  rising  in  bold  outline  on  the  horizon. 
These  very  much  resemble  the  western  bays,  in  fact  differ 
only  by  the  mud  uncovering  at  half-tides — the  rise  and 
fall  at  spring-tides  being  22  feet.  All  the  bays  on  the 
eastern  side  are  perfectly  protected  from  the  south-west 
monsoon,  while  during  the  north-east  monsoon,  the  bays  on 
the  western  side  and  the  deep  water  close  up  to  the  ridge 
on  the  north,  afford  a  free,  open,  and  safe  place  for  yachting 
and  boating.  The  bays  on  both  sides  are  peculiarly  well 
suited  for  bathing,  the  water  on  the  western  side  especially 
being  always  jjure  and  clear. 

11th.  Ascending  from  Retreat  Bay,  the  ridge  referred  to 
in  paragraph  9  is  reached.  This  ridge,  and,  indeed,  the 
entire  island,  is  clothed  with  fine  primeval  forest,  with  trees 
of  immense  dimensions  and  height.  Under  their  over- 
shadowing branches,  a  well  shaded  road  might  with  ease  be 
carried  along  the  ridge,  having  the  open  ocean  on  one  hand, 
with  a  view  of  the  fine  contour  of  the  island  itself,  and  the 
bold  coast  of  the  Tenasserim  provinces  in  the  distance 
beyond  on  the  other ;  here  and  there,  this  ridge  opens  out 
into  plateaus,  forming  beautiful  sites  for  houses ;  and  with 
the  exception  of  a  slight  rise  about  the  centre,  the  road 
would  nearly  run  on  an  uniform  level  for  a  distance  of  five 
miles.  The  same  road  might  thus  be  extended  to  the 
southward,  encircling  the  bays  and  crossing  the  intervening 
points  of  land,  and  also  to  the  northern  part  of  the  island, 
where  there  is  a  considerable  space  of  garden  and  cultivable 
ground.  The  free  percolation  of  air  by  means  of  these 
roads,  judicious  clearing  for  building  sites,  and  the  adoption 
of  measures  to  facilitate  the  natural  drainage,  two  or  three 
years  prior  to  the  occupation  of  the  island  for  sanitary  pur- 
poses, are  measures  of  the  highest  urgency  and  importance. 

12th.  The  island  has  now  been  occupied  by  a  large  party 
of  workmen  since  April  I860.  Usually  the  pioneers  or  first 
settlers  in  every  locality  suffer  considerably,  especially  when 
no  prior  arrangements  have  been  made  to  guard  against 
disease.  In  the  present  case,  a  large  body  of  natives  of 
India,  Burmah,  and  China,  European  officers  and  subor- 
dinates, entered  on  operations  of  a  harassing  nature  at  the 
hottest  season  of  the  year.  Quarry  Bay,  where  they  settled, 
is,  sanitarily  considered,  by  no  means  the  best  locality  to 
settle  on,  but  the  presence  of  good  stone,  and  the  facilities 
for  shipping  these  to  the  reef,  induced  the  superintendent 
to  fix  his  head  quarters  here.  I  append  a  Return  of  the 
strength  of  the  establishment,  the  prevailing  diseases,  and 
the  mortality  from  the  30th  April  I860  to  30th  April  1861, 
from  which  it  will  be  observed  that,  everything  considered, 
the  sick  and  death  rate  have  been  unusually  small.  It 
must  be  borne  in  mind  that  the  party  for  many  months  had 
little  or  no  protection  by  night  or  by  day,  and  that  their 
huts  occupied  unwholesome  sites  in  the  midst  of  felled 
jungle ;  yet  the  report  presents  a  gratifying  immunity  from 
the  graver  diseases.  The  fevers  were  chiefly  of  an  ephemeral 
nature,  the  sick  list  being  kept  up  by  local  injuries  and  their 
results,  diseases  not  contracted  on  the  island,  and  cutaneous 
affections  from  the  want  of  antiscobutic  articles  of  diet. 


Daily  Average  per  cent,  of  prevailing  Diseases  from  30th  April  1860  to  30th  April  1861. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

Averages. 

Strength 

212 

209 

295 

367 

400 

433 

495 

502 

480 

480 

705 

710 

440 

Dysentery 

•09 

2-07 

•10 

•36 

•14 

0-23 

Ulcers  - 

■07 

5-1 

3-1 

4- 1 

5-5 

3-8 

2-6 

3-5 

4-1 

2-1 

2-08 

3-64 

3-38 

Fever  - 

0-8 

1-0 

0-9 

1-10 

1-2 

3-5 

3-4 

4-9 

4-1 

4-1 

2-3 

1-55 

2-17 

Other  diseases 

5-05 

8-61 

G- 13 

6-14 

7-05 

8-01 

4-25 

8-99 

8-30 

16-74 

11-99 

22-22 

6-13 
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There  were  nine  deaths  during  the  year  from  diseases 
contracted  on  the  island,  viz.  : — 

Three  from  dysentery  in  January, 

Three  from  fever  from  exposure,— one  in  July,  one 
in  November,  and  one  in  January, 

Three  from  accidents  and  other  diseases. 
No  deaths  occurred  amongst  the  Europeans. 
13th.  During  my  residence  on  the  island,  in  the  months 
of  May  and  J  une,  the  climate  was  exceedingly  agreeable. 
The  nights  were  cool,  and  no  punkahs  were  necessary  during 
the  day ;  in  fact,  a  refreshing  sea-breeze  was  present  at  all 
times  in  every  part  of  the  island  visited  by  me  during  the 
day,  and  a  blanket  was  always  grateful  at  night.  The 
average  thermometer  at  this  period  during  the  day  was  75° ; 
during  the  hot  weather  it  is  88°,  and  Captain  Fraser  speaks 
in  glowing  terms  of  the  climate  at  all  seasons  as  compared 
with  that  in  Calcutta.  Water  of  an  excellent  quality  is 
procurable  at  a  depth  of  1 5  feet,  and  a  perennial  spring  of 
sweet  water  flows  through  the  centre  of  the  island.  The 
rain  fall,  Captain  Fraser  thinks,  is  under  that  experienced 
on  the  main  land  opposite. 

14th.  One  great  advantage  of  this  island  is  its  proximity 
to  Madras  and  Calcutta  and  to  the  principal  stations  in 
Burmah.  The  large  town  of  Yea,  and  the  village  of  Lemyne, 
are  on  the  opposite  main  land,  from  whence  small  boats 
with  supplies  are  constantly  arriving,  and  as  it  is  on  the 
direct  line  of  communication  between  Calcutta  and  the 
ports  of  Tavoy  and  Mergui,  with  properly  arranged  com- 
munications, there  need  be  no  difficulty  in  furnishing  it 
with  supplies.  China  junks  bring  fruit  and  other  articles 
to  the  island,  and  fish  of  an  excellent  quality  is  procurable 
at  the  bays. 

15th.  Besides  affording  many  beautiful  localities  for 
private  houses,  abundance  of  space  is  available  for  1,000 
men  on  eligible  sites.  But  the  planning  and  laying  out  of 
the  island,  so  as  to  turn  it  to  the  best  advantage,  must  be 
placed  in  the  hands  of  a  person  well  acquainted  with  its 
capabilities  and  who  has  an  interest  in  the  work.  Captain 
Fraser's  other  duties  constrain  him  to  reside  on  the  island 
for  many  months  of  the  year; — we  have  gone  together  all 
over  it,  and  by  his  report,  which  accompanies  this,  it  will 
be  observed  how  fully  he  concurs  with  me  in  its  capabilities, 
and  that  with  the  sanction  of  Government,  he  is  willing  to 
undertake  the  superintendence  of  the  preparatory  improve- 
ments above  recommended.  No  one  is  better  qualified  to 
undertake  this  important  duty  than  Captain  Fraser,  for,  in 
addition  to  his  practical  knowledge  as  an  engineer,  he  takes 
a  deep  interest  in  the  improvement  of  the  place,  with  the 
view  to  its  future  occupation  as  a  marine  sanitarium.  I 
beg,  therefore,  to  recommend  that  Government  avail  them- 
selves of  the  opportune  residence  of  this  able  officer  on  the 
spot,  and  place  a  grant  of  money  at  his  disposal,  with  full 
power  to  expend  it  to  the  best  of  his  judgment.  Mr.  Cro- 
marty, the  surgeon  in  charge,  an  able  and  observant 
medica  man,  proffers  his  assistance  in  keeping  careful 
meteorological  observations,  or  in  any  other  way  that 
Captain  Fraser  may  employ  him. 

16th.  As  I  have  already  observed,  no  place  has  come 
under  my  observations  within  these  tropics,  during  a  long 
period  of  close  inquiry,  possessing  the  numerous  advantages 
for  a  "watering  place"  or  a  marine  sanitarium  which  this 
island  presents.  The  equability  of  its  climate,  its  protected 
sandy  bays  and  beaches,  and  its  pure  sea-water,  with  the 
whole  expanse  of  the  gulf  in  front,  make  it  a  peculiarly 
desirable  locality  for  bathing  purposes.  The  numerous 
means  of  recreation  that  always  present  themselves  on  the 
sea-shore,  its  excellent  water  supply,  well  raised  surface, 
eligible  sites  for  buildings,  and  the  fertility  of  its  soil,  its 
moderate  dimensions,  whereby  the  entire  island  can  with 
ease  be  kept  under  satisfactory  hygienic  control,  and  the 
facility  of  its  approach  at  all  seasons,  and  above  all,  its 
already  proved  excellent  qualities  as  a  sanitarium,  under 
many  disadvantages,  mark  it  as  a  most  promising  locality, 
especially  where  structural  disease  is  threatened,  and  de- 
mand that  Government  take  an  interest  in  its  development. 
In  conclusion,  I  may  state  that  no  case  of  sickness  or 
death  has  occurred  amongst  a  large  number  of  women  and 
children,  families  of  the  working  residents,  since  the  first 
occupation  of  the  island. 

An  eye  sketch  of  the  island  accompanies  this  Report. 
(Signed)       D.  Macpherson,  M.D., 

Inspector-General  of  Hospitals, 

Madras  Establishment. 
Office  of  Inspector-General  of  Hospitals, 
Curlew  Island,  Gulf  of  Mataban, 
24th  June  1861. 


From  Captain  A.  Fraser,  Royal  Engineers,  Superintendent 
Alguada  Reef  Lighthouse,  Curlew  Island,  {Calagouk,) 
4th  June  1861,  to  the  Inspector-General  of  Hospitals, 
Madras  Army. 

I  have  the  honour  to  acknowledge  the  receipt  of  your 
letter,  No.  32,  dated  2?th  May  1861,  in  which  you  requested 
a  passage  in  the  steamer  Set  an  g  to  Tavoy  and  Mergui,  and 
desired  my  co-operation  in  the  prosecution  of  your  inquiries 
as  to  a  fit  position  for  the  establishment  on  this  coast  of  a 
sanitarium  for  the  European  invalid  soldier. 

2.  My  duties  calling  me  to  Tavoy  enabled  me  to  do  as 
you  wished,  and  it  has  given  me  much  pleasure  to  afford 
you  such  information  as  my  experience  on  this  coast  enabled 
me  to  give.  I  have  since  read  your  report,  received  with 
your  letter,  No.  35,  of  this  date,  as  regards  Calagouk,  or 
Curlew  Island,  and  I  go  with  you  in  every  word  you  have 
said  on  its  capabilities  for  the  end  you  have  in  view,  and 
am  of  opinion  that  it  is  superior  in  position,  in  accessibility, 
in  its  moderate  and  therefore  controllable  size,  and  in  the 
great  variety  of  hill  and  dale,  sandy  beaches  and  perpen- 
dicular cliffs,  to  any  place  which  I  know  on  this  coast  for 
the  purpose  of  forming  a  delightful  and  healthy  residence 
for  the  European. 

3.  On  the  1st  September  I860  I  had  the  honour  of 
addressing  the  Secretary  to  the  Government  in  the  Public 
Works  Department  on  this  very  subject,  and  I  submitted 
to  you  a  copy  of  the  paragraph  of  my  letter  which  specially 
referred  to  it.  The  Government  passed  no  orders  on  that 
part  of  my  letter,  probably  because  it  only  formed  a  part  of 
my  regular  half  yearly  report,  and  the  matter  was  not 
brought  specially  to  notice ;  and  I  have  not  since  adverted 
to  it,  partly  because  the  sickness  of  my  workpeople,  after 
last  rains,  was  rather  more  than  I  had  expected,  partly 
because  I  felt  that  my  remarks  on  such  a  subject  would 
carry  with  them  little  weight,  unsupported  by  eminent 
medical  authority. 

4.  When  you  proposed  to  accompany  me  on  my  trip  to 
Tavoy,  I  felt  that  I  should  have  an  opportunity  of  showing 
you  the  capabilities  of  this  island,  which  I  knew,  from  my 
own  practical  experience,  were  very  great,  and  of  securing, 
if  I  was  right  in  my  own  judgment,  that  opinion  which  was 
alone  necessary  to  cause  the  Government  to  appreciate  the, 
value  of  this  island  as  a  sea  coast  sanitarium.  My  only 
doubt  was  as  regards  Tavoy  island,  which  I  thought  might 
be  more  suitable.  I  had  never  visited  it,  but  had  heard 
good  accounts  of  it,  and  as  one  of  my  lighters  had  to  go  to 
Mergui,  I  was  glad  to  tow  her  down,  visiting  with  you  that 
island  "  en  route,"  I  quite  agree,  however,  with  you  that 
it  is  in  no  way  equal  to  Calagouk  for  the  purpose  you  have 
in  view. 

5.  You  have  explored  this  island  in  a  more  complete  way 
than  I  myself  have  ever  had  time  to  do  before ;  you  have 
carefully  examined  into  the  cases  of  sickness  which  have 
occurred  in  the  hospital,  and  I  am  very  glad  to  see  that  you 
came  to  the  conclusion  that  such  disease  as  we  have  had 
does  not  arise  from  the  unhealthiness  of  the  island,  but 
from  the  nature  of  the  work  and  the  peculiarity  of  our 
position.  All  places  are  more  or  less  unhealthy  in  Burmah, 
according  to  my  experience,  on  their  first  clearance,  and  I 
have  been  obliged,  to  a  great  extent,  to  place  my  people 
with  reference  to  the  work  they  had  to  do,  rather  than  to 
their  sanitary  condition.  Had  I  had  more  time  I  might 
have  placed  them  better,  but  the  work  I  have  now  in  hand 
is  so  far  advanced,  that  it  would  be  a  pity  to  move,  if  it  can 
be  avoided  ;  and  with  the  advice  I  have  received  from  you, 
I  have  no  doubt  that  next  year  we  shall  not  suffer  so  much 
even  from  the  light  diseases  which  troribled  us  last  season. 
The  state  of  the  hospital  at  this  very  time  could  scarcely  be 
more  satisfactory. 

6.  Those  who  come  here  and  go  no  further  than  the 
small  space  upon  which  my  establishment  is  settled,  know 
nothing  of  the  beauties  or  capabilities  of  Calagouk  ;  and 
those  who  only  look  at  the  number  of  sick,  without  going 
into  the  causes  of  disease,  or  making  themselves  acquainted 
with  the  constant  exposure  of  all  hands,  both  at  the  reef 
and  at  this  island,  are  apt  to  think  the  situation  unhealthy 
— but  both  the  fever  and  the  ulcers,  the  chief  diseases  from 
which  we  have  suffered  (the  ulcers  confined,  however,  only 
to  the  natives),  may  be  traced  to  the  nature  of  the  work. 
Men  come  down  here  without  any  better  clothing  than 
they  are  accustomed  to,  and  the  constant  cool  wind  which 
blows  here  gives  them  cold,  and  slight  fever,  and  ague,  while 
the  constant  working  among  sharp  stones,  causes  bruises 
and  abrasions  of  the  skin,  which,  without  a  good  vegetable 
diet,  are  apt  to  turn  to  ulcers.  You  are  aware  that  the 
difficulties  about  vegetables  can  be  overcome,  for  I  know  of 
no  place  which  affords  such  facilities  for  gardening  when 
the  ground  has  been  cleared.  There  would  be  no  fever 
either,  were  sufficient  time  allowed  for  the  malaria,  con- 
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sequent  on  the  clearance,  to  pass  away  before  men  were 
located  here. 

7.  If  the  Government  saw  fit  on  your  report  to  adopt 
this  as  a  sea  coast  sanitarium,  I  do  not  see  that  much  cash 
expenditure  need  be  gone  to.  I  should  be  most  happy  to 
take  general  charge  of  the  work,  and  if  I  were  allowed 
another  assistant,  a  smart  young  infantry  officer  who  has 
passed  for  the  department,  I  could  well  work  the  thing  out, 
according  to  your  views,  with  200  convicts  (who  could 
be  kept  separate  from  my  own  workpeople,  to  the  south  of 
the  island)  from  Moulmein.  These  I  have  no  doubt 
Lieutenant  Colonel  A.  Fytche,  the  Commissioner  of  the 
Tenasserim  and  Martaban  provinces,  would  willingly  con- 
sent to  give,  as  it  would  tend  so  greatly  to  the  general 
improvement  of  the  provinces  under  his  control — but  in 
my  opinion  no  large  bodies  of  troops  should  be  located 
here  till  the  third  year  after  the  clearance  of  the  jungle, 
though  it  will  be  doubtless  possible  to  erect  private  bunga- 
lows at  a  much  earlier  date. 


8.  I  have  already  done  a  little  towards  opening  up  the 
island — the  quantity  of  wood  I  require  for  my  steamer 
enables  me  to  do  so— I  shall  be  truly  happy  if  the  Govern- 
ment allow  me  to  do  more,  as  I  shall  feel  that  I  shall  be  doing 
that  which  will  prove  a  lasting  benefit  to  the  European 
community  and  soldiery  of  India. 

9.  So  accessible  is  Calagouk  that,  were  it  properly  laid 
out,  and  well  known,  I  feel  sure  its  pure  ah'  and  sea 
bathing,  combined  with  the  beautiful  scenery,  would 
induce  all,  whether  from  Calcutta  or  Madras,  or  the  chief 
towns  and  stations  of  Burmah,  to  make  it  their  resort  for 
the  renovation  of  health,  whether  of  mind  or  body. 

10.  In  conclusion,  I  beg  to  thank  you  most  sincerely  for 
the  trouble  you  have  taken,  and  the  advice  you  have  given, 
for  the  improvement  of  the  sanitary  condition  of  our  present 
settlement,  and  I  have  no  doubt  that  by  carrying  out  the 
measures  you  have  suggested,  as  far  as  our  means  will  allow, 
we  shall  reap  the  benefit  thereof  by  improved  health  next 
year. 


Remarks  by  Lieut.-Colonel  J.  E.  Robertson,  commanding  1st  Battalion,  6th  Royal  Regiment. 


New  Barracks,  Gosport, 
Sir,  7th  August  1862. 

Having  commanded  a  wing  of  my  regiment  eight 
months  on  the  Darjeeling  hills,  I  consider  that  the  efficiency 
of  the  Army  in  India  would  be  wonderfully  increased  if  a 
portion  of  it  could  always  be  stationed  on  some  hill  station. 


The  benefit  that  was  experienced  by  the  wing  of  my  regi- 
ment during  the  year  it  was  stationed  at  Senchal,  on  the 
Darjeeling  hills,  was  incalculable,  as  the  following  state- 
ment, showing  the  admissions  into  hospital  of  the  men  of 
my  regiment  at  Senchal  and  at  Barrackpore  in  1861,  will 
prove. 


Return  showing  the  Sickness  of  the  Wings  of  the  1  st  Battalion  6th  Royal  Regiment  quartered  at  Barrackpore 

and  Darjeeling  during  the  Year  1861. 
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No  hospital  on  the  march  to  Barrackpore. 

N.B. — In  1860  the  average  proportion  of  officers  absent  from  the  Regiment  on  sick  certificate  was  9  •  77  per  cent.,  the  proportion 

of  men  3*33  per  cent. 

A.  Peile  Cahill,  Surgeon, 

1st  Batt,  6th  Royal  Regiment. 


A  regiment  should  be  located  on  the  hills  during  the  hot 
weather  and  rains  (or  say,  for  one  year,  so  that  the  men 
should  enjoy  the  frost  and  snow,)  once  in  every  four  years. 
If  a  regiment,  or  even  a  wing  of  a  regiment,  was  quartered 
on  the  hills,  1  consider  that  the  convalescent  establishments 
might  be  abolished,  and  that  the  invalids  who  are  sent  up 
periodically  to  the  hills  for  change  of  air  might  be  attached 
to  the  troops  stationed  there.  This  would  be  a  great  saving 
to  Government,  and  the  invalids  would  be  equally  well  cared 
for.  The  climate  of  the  Darjeeling  hills  is  superior  to  that 
of  England.  The  men  are  as  robust  as  they  are  at  home, 
and  they  should  be  required  to  perform  the  same  offices  for 
themselves  as  they  would  be  in  England  or  in  the  colonies. 
The  native  establishment  allowed  by  Government  is  not 
necessary  on  the  hills,  and  if  dispensed  with  would  also 
be  a  great  saving  to  the  State.  The  soldiers  should  be 
obliged  to  cook,  and  their  wives  to  wash  for  the  men  as 
they  do  at  home.    The  expense  of  feeding  the  troops  in  the 


hills  was  very  great  in  1861  ;  this  was  owing  to  the  com- 
missariat not  being  prepared  for  so  large  a  number  of  men 
being  stationed  there,  and  also  from  the  food  being  carried 
up  on  coolies'  backs.  Roads  are,  however,  now  being 
cut  through  the  hills,  and  the  expense  on  that  head  will 
soon  diminish.  Soldiers  suffer  much  from  ennui  on  the 
bills  (especially  during  the  rains,  when  they  cannot  move 
out  of  their  rooms)  and  as  exercise  is  indispensable  to  their 
health,  workshops  should  be  encouraged  as  much  as  possi- 
ble. The  men  could  repair  barrack  furniture;  barracks,  and 
drains,  which  latter  are  constantly  getting  out  of  repair  from 
the  heavy  rains  which  wash  away  portions  of  the  road. 
Reading  rooms,  gymnastics,  coffee  rooms,  &c,  are  indis- 
pensable at  all  hill  stations. 

(Signed)       J.  E.  Robertson,  Lt.-Col. 
To  Sir  R.  Martin,  C.B.,  F.R.S., 
&c.  &c; 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Dr.  A.  Campbell,  late  Civil  Superintending  Surgeon  at 
Darjeeling,  has  informed  me  that  during  the  Sikkim  cam- 
paign in  1861,  the  1st  battalion  of  the  6th  served  under 
Lt.-Col.  Gawler  through  February  and  March  without 
attendants  of  any  kind,  and  even  without  tents.  The 


regiment  returned  to  Darjeeling  in  perfect  health,  and  so 
remained  until  Dr.  Campbell's  departure  six  months 
subsequently. 

J.R.M. 


Extract  from  Report  of  the  Principal  Inspector-General  Medical  Department,  Fort  Saint  George, 
3rd  February  1862,  No.  18,  to  the  Adjutant  General  of  the  Army,  Fort  St.  George. 


The  large  military  station  of  Secunderabad  was  some 
years  since  notorious  for  the  prevalence  of  syphilitic  dis- 
eases, but  for  some  years  past,  a  system  has  been  in  force,  of 
sending  diseased  females  to  the  Civil  Dispensary  for  treat- 
ment, and  the  result  was  on  the  whole  so  satisfactory,  as 
to  lead  Government  to  establish  similiar  regulations  for 
other  military  cantonments.  During  the  year  under 
review,  venereal  disease  at  this  large  station  was  no  doubt 
kept  down  by  the  existence  of  the  Lock  hospital.  From 
the  medical  officer's  report,  the  form  of  disease  at  this 
station  is  stated  to  be  chiefly  of  a  mild  nature,  and  this  has, 
no  doubt,  resulted  from  the  care  with  which  the  diseased 
women  have  been  treated,  for  some  years  past. 

At  Bangalore,  a  large  number  of  women  have  been 
treated.  The  building  is  too  small  for  the  purpose  of  a 
hospital,  and  was  over-crowded.  An  epidemic  of  cholera 
broke  out  amongst  the  inmates  (the  disease  being  prevalent 
at  the  time  in  the  station)  several  of  whom  died.  At  this 
station  there  has  been  a  lengthy  correspondence  in  reference 
to  the  proper  duties  of  the  police,  and  of  the  officer  in 
charge  of  the  Lock  hospital,  which  it  is  unnecessary  now 
to  refer  to,  as  under  the  new  regulations,  approved  of  by 
the  military  authorities  and  the  acting  Commissioner  of 
Mysore,  the  institution  is  working  well,  and  venereal  dis- 
ease diminishing  amongst  the  European  soldiery.  The 
"  voluntary  system  "  has  had  a  fair  trial  at  Bangalore,  and 
has  utterly  failed  to  check  the  ravages  of  syphilitic  dis- 
eases. The  large  expenditure  at  Bangalore  and  Cannanore 
for  perishable  articles  and  diets  in  comparison  with  similar 
institutions  elsewhere,  will  doubtless  attract  notice.  The 
attention  of  the  medical  officer  has  been  called  thereto,  and 
explanation  requested. 

The  Lock  hospital  at  Cannanore  during  the  short  time  it 
has  been  in  existence,  has  worked  well,  and  a  decrease  in 
the  number  of  venereal  admissions  amongst  the  European 
soldiers  has  been  the  result.  The  cost  of  dieting,  however, 
has  been  high. 

The  hospitals  at  Trichinopoly,  Wellington,  Bellary,  and 
Vizagapatam,  it  will  be  apparent  from  the  observations  of 
the  various  medical  officers,  have  in  the  short  space  of  their 
existence  effected  much  good,  and  I  have  no  hesitation  in 
recommending  the  introduction  of  similar  establishments 
wherever  European  troops  are  located,  and  especially  in  the 
several  stations  of  Burmah,  where  from  the  recent  impor- 
tation of  numerous  prostitutes  from  the  Coromandel  coast, 
venereal  diseases  are  on  the  increase. 

The  good  to  be  effected  by  Lock  hospitals  must,  in  a 
great  measure,  depend  upon  the  cordial  co-operation  of 
all  officers  of  Government  concerned  in  promoting  the 
welfare  of  European  troops.  The  necessity  for  some  well 
defined  regulations  touching  the  conditions  on  which'prosti- 
tutes  are  permitted  to  reside  within  range  of  European 
troops,  is  apparent.  The  regulations  now  in  force  at  Ban- 
galore appear  to  have  been  judiciously  framed,  and  if 
acted  up  to,  will  leave  little  or  nothing  to  be  desired.  Copy 
of  these  is  appended.  The  rules  appear  to  be  well  adapted 
for  all  stations  where  military  and  civil  come  into  contact. 

Extracts  from  Reports  of  Medical  Officers  in  charge  of 
Iiock  Hospitals. 

Bangalore. — Stringent  measures  are  quite  as  necessary 
here,  as  elsewhere,  and  unless  some  principle  be  adopted 
for  the  registration,  examination,  and  treatment  of  the  pros- 
titutes who  overrun  this  cantonment  and  garrison,  it  is  quite 
impossible  to  preserve  the  troops  from  the  maladies,  which 
destroy  the  vigour  and  undermine  the  health  of  the  soldiers 
at  this  station  ;  whereas  it  is  shown  that  the  troops  quar- 
tered at  Brussels,  where  such  stringent  regulations  exist, 
are  preserved  almost  wholly  free  from  the  maladies  which 
constitute  one-third  or  more  of  the  total  sickness  of  the 


English  army.  It  therefore  rests  with  the  authorities  to 
initiate  some  such  principle  of  action  without  delay,  under 
the  control  of  the  officer  commanding  the  division,  and 
under  properly  defined  police  regulations,  which  do  not  at 
present  exist. 

Trichinopoly. — That  the  Institution  has  been  attended 
with  a  fair  portion  of  success,  and  has  lessened  the  pre- 
valence of  venereal  disease  amongst  European  soldiers,  is 
satisfactorily  shown  by  comparing  the  admissions  under 
that  head,  in  the  2nd  European  light  infantry,  for  the  years 
1859  and  1860,  viz.,  207  admissions  in  1859,  and  129  in 
1860 ;  showing  in  the  past  year  a  decrease  of  nearly  one- 
half.  It  is  to  be  regretted  that  a  similar  comparative  return 
of  the  European  battery  of  artillery  stationed  here,  cannot 
be  obtained,  owing  to  its  more  recent  arrival. 

Wellington. — The  Lock  hospital  at  Wellington  was  opened 
for  the  admission  of  patients  June  7th,  1860.  From  this 
period  to  December  .'31st,  157  cases  have  been  treated,  making 
a  daily  average  of  Hi  ;  of  these  69  cases  of  primary  syphilis 
have  occurred,  four  of  which  were  accompanied  with  bubo ; 
the  remainder,  88,  were  cases  of  ordinary  gonorrhoea.  It  is 
gratifying  to  be  able  to  state  that,  since  this  Hospital  has 
been  established,  venereal  disease  in  every  form  has  been 
very  rare  at  this  station.  During  the  seven  months  of  the 
year  1860,  only  19  cases  of  venereal  were  admitted  into  the 
hospital  3rd  battalion,  60th  rifles ;  13  cases  of  syphilis 
primitiva,  and  six  of  gonorrhoea. 

Rules  for  the  Police  and  Lock  Hospitals. 

1.  A  Register  of  all  prostitutes  who  cohabit  with 
European  soldiers,  and  who  reside  within  the  limits  of  the 
Cantonment,  to  be  kept  in  the  Police  Office.  This  Register 
to  show  the  name,  age,  caste,  and  place  of  residence  of  each 
woman. 

2.  A  copy  of  the  Register  to  be  furnished  to  the  officer 
in  charge  of  the  Lock  hospital. 

3.  Whenever  the  officer  in  charge  of  the  Lock  hospital, 
or  other  medical  officer,  or  an  Officer  commanding  a 
regiment  or  company,  has  reason  to  believe  that  any 
woman,  whose  name  is  not  in  the  Register,  ought  on 
account  of  her  known  habits,  to  have  her  name  entered 
therein,  he  should  send  a  Memorandum  showing  name, 
age,  caste,  and  place  of  residence  of  such  woman  to  the 
Superintendent  of  Police,  who  will  be  responsible  that 
thorough  inquiry  is  made  into  the  case,  and  that  her  name 
is  entered  in  the  Register  if  she  is  found  to  be  a  prostitute 
who  cohabits  with  European  soldiers. 

4.  Neither  the  police  nor  the  subordinates  of  the  Lock 
hospital  shall  be  permitted  to  call  upon  any  woman  to 
allow  herself  to  be  examined  except  at  the  Lock  hospital, 
and  no  woman  ivhose  name  is  not  in  the  Register,  shall  be 
taken  to  the  Choultry  or  Lock  hospital,  except  by  the 
order  of  the  Superintendent  of  Police. 

5.  There  are  at  present  about  108  women  whose  names 
are  registered.  One  day  in  every  week  may  be  set  apart, 
upon  which  one-fourth  of  the  women  shall  be  compelled 
to  attend  at  the  hospital  to  be  examined. 

The  Lock  hospital  peons,  who  should  be  furnished  with 
a  list  of  names,  aided  by  the  police  at  the  various  Tannahs, 
should  be  employed  in  personally  warning  each  woman  to 
attend  on  the  day  fixed  at  a  certain  hour,  7  a.m. 

Any  woman  who  neglects  to  obey  this  summons,  shall 
be  at  once  apprehended  by  the  police,  and  taken  to  the 
Lock  hospital.  If  she  is  infected,  she.  will  of  course  be 
detained,  but  if  not,  she  will  be  sent  to  the  Choultry  to  be 
fined  eight  annas. 

Should  any  woman  systematically  neglect  to  attend  when 
summoned,  she  will,  after  due  warning,  be  expelled  from 
the  place. 


Effects  of  the  Climate  of  the  Darjeeling-  Hills  on  the  Constitution  of  Europeans. 
By  J.  C.  Collins,  Esq.,  Civil  Assistant- Surgeon. 


In  considering  this  subject,  so  important  in  its  bearing 
on  the  question  of  the  colonization  of  these  Hills,  I  shall 
divide  my  remarks  into  three  heads  : — 

1st. — The  character  of  the  climate. 


2nd. — The  influence  of  the  climate  on  the  European  con- 
stitution in  its  normal  or  healthy  state. 

3rd.— The  influence  of  the  climate  on  the  European  con- 
stitution in  its  abnormal  or  unhealthy  state — especially  in 
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reference  to  the  diseases  to  which  Europeans  are  liable  from 
a  long  residence  in  the  plains  of  India. 

1. — The  Character  of  the  Climate. 

The  climate  of  the  station  of  Darjeeling,  about  7,000  feet 
above  the  level  of  the  sea,  the  mean  average  temperature  of 
which  is  about  54°  Fahr.,  and  the  average  annual  fall  of 
rain  124  inches,  may  be  taken  as  a  type  of  the  climate  of  the 
whole  district  above  4,000  feet,  allowing  for  the  difference 
of  temperature  and  moisture  of  the  atmosphere  at  various 
elevations.  The  climate  is  essentially  a  temperate  one — ■ 
remarkable  for  its  humidity,  equability,  and  immunity  from 
violent  atmospheric  phenomena  and  strong  winds ;  there  is, 
at  all  times  of  the  year,  more  or  less  cloud  and  fog,  and  in 
the  rains  the  atmosphere  constantly  attains  the  point  of 
saturation.  The  amount  of  mist  and  cloud  has,  however, 
very  much  diminished  of  late  years,  in  consequence  of  the 
extensive  clearing  of  forest  which  has  taken  place  on  all 
sides  for  the  purposes  of  cultivation. 

The  year  may  be  conveniently  divided  into  three  seasons 
— the  Spring,  the  Rainy  Season,  and  the  Winter. 

The  Spring  commences  in  March  and  terminates  about  the 
end  of  May,  the  average  temperature  being  about  55°,  and 
the  greatest  variation  in  any  24  hours  12°.  This  season  is 
marked  by  the  usual  characteristics  of  spring  in  Europe ; 
the  mornings  are  cold  and  bright,  the  days  warm  and  balmy, 
the  birds  fill  the  forests  with  their  cheerful  notes,  and  all 
nature  is  ready  to  burst  into  life.  Storms  of  rain  and  hail 
are  of  frequent  occurrence,  accompanied  by  a  considerable 
development  of  electricity.  These  showers  of  rain,  always 
of  a  higher  temperature  than  the  surrounding  atmo- 
sphere, are  most  grateful  and  necessary  after  the  long 
drought  of  the  cold  season — the  country  which  had  become 
brown  and  parched  is  soon  covered  with  the  richest  verdure. 
The  atmosphere  at  this  time  is  not  generally  clear,  but 
filled  during  the  day  with  a  kind  of  dry  mist,  which  circum- 
scribes the  view  and  diminishes  the  brilliancy  of  the  sun, 
indeed,  often  obscures  it.  The  density  of  this  mist  is  much 
increased  by  being  mixed  with,  a  quantity  of  smoke  which 
comes  up  from  the  side  of  every  mountain  and  valley  where 
the  jungle  is  being  cleared  by  burning. 

The  Rainy  Season  commences  at  any  time  from  the  1st  to 
the  1 5th  of  June  and  lasts  until  the  end  of  September,  dur- 
ing which  period  the  average  fall  of  rain  is  over  100  inches. 
The  rains  generally  set  in  with  lightning  and  thunder,  but 
the  atmosphere  soon  becomes  calm,  and  the  rain  falls 
steadily  for  hours,  and  often  for  days  together,  not  heavily, 
but  quietly  and  continuously.  There  is  generally  an  inter- 
val more  or  less  clear  morning  and  evening,  and  two  or 
three  breaks  of  fine  weather  occur  in  the  season  when  the 
sun  shines  out  so  hot  and  bright  as  to  remind  one  of  its 
power  in  the  plains  below. 

There  is  always  at  this  season,  of  course,  a  large  amount 
of  cloud,  and  the  atmosphere  is  often  saturated,  the  prevail- 
ing winds  being  south-east  and  east  The  average  tem- 
perature during  these  months  is  60°,  and  the  greatest 
variation  in  any  24  hours  9°.  The  climate,  from  its  exces- 
sive moisture,  is  somewhat  relaxing,  but  not  unhealthy, 
especially  as  long  as  the  sky  is  covered  with  clouds  and  fog, 
which  ensure  uniformity  of  temperature ;  but  if  there  is  an 
interval  of  bright  clear  weather,  coughs,  colds,  and  sore- 
throats  are  prevalent. 

The  Winter  may  be  said  to  extend  from  the  1st  of  October 
to  the  end  of  February,  when  the  temperature  ranges  between 
the  freezing  point  and  55° — the  average  of  the  five  months 
being  46°,  and  the  greatest  -variation  in  any  24  hours  12°. 
This  is  a  truly  delightful  and  enjoyable  season.  The  clays 
are  bright,  the  nights  cold,  frosty,  and  brilliantly  clear ;  the 
air  is  crisp,  bracing,  and  most  pleasant  to  the  feelings.  In 
January  and  February,  however,  and  sometimes  in  the  latter 
end  of  December,  the  weather  becomes  thick  and  cloudy 
for  a  few  days,  and  there  is,  generally,  a  slight  fall  of  rain 
or  snow;  the  latter  remains  only  a  few  hours  on  the  ground, 
being  speedily  dissipated  by  the  brilliant  sunshine,  which  is 
certain  to  succeed  the  fall. 

It  is  not  to  be  supposed,  however,  that  because  the  nights 
are  frosty  and  snow  does  fall  once  or  twice  in  the  year,  that 
the  winter  is  a  severe  one  ;  on  the  contrary,  compared  with 
the  European  winter,  it  is  very  mild — to  prove  which,  I  need 
only  mention  that,  at  7,000  feet,  many  English  vegetables 
are  in  perfection.  Peas  and  cauliflowers  blossom  beauti- 
fully, and  I  have  plucked  from  my  own  garden  in  December 
or  January,  every  year,  one  or  two  large  well-ripened  straw- 
berries. I  have  appended  to  this  paper  an  abstract  of  the 
Meteorological  observations  taken  four  times  a  day  at  the 
Observatory  for  each  month  in  the  year  1857,  which  gives  a 
very  fair  idea  of  the  climate. 

2. — The  effects  of  the  Climate  on  the  European  constitution 
in  its  natural  or  healthy  state. 
It  would  be  difficult  to  imagine  a  climate  more  likely,  on 
the  whole,  to  be  suitable  to  the  maintenance  of  good  health 


in  the  European  than  that  of  Darjeeling.  It  is  temperate, 
not  subject  to  any  great  extremes  of  heat  or  cold,  is  out  of 
the  influence  of  malaria,  and  is  not  productive  of  any  pecu- 
liar class  of  disease  liable  to  weaken  the  frame  or  destroy 
life.  The  water  is  excellent  in  quality,  the  mountain  air 
purity  itself,  and  such  in  reality  it  is  found  to  be.  Euro- 
pean adults,  both  male  and  female,  thrive  admirably.  The 
possibility  of  being  in  the  open  air  at  all  times  without 
inconvenience  from  the  effects  of  the  sun,  induces  habits  of 
active  exercise,  which  render  the  body  muscular  and  vigo- 
rous; the  skin  is  clear,  the  complexion  ruddy,  and  cor- 
pulency is  almost  unknown  either  amongst  the  European  or 
native  community. 

But  it  is  for  children  more  especially  that  the  climate  is 
peculiarly  well  adapted.  They  enjoy  the  most  robust  health 
— their  rosy  faces,  exuberant  spirits,  and  activity  of  mind 
and  body,  show  that  they  cannot  be  in  better  physical 
condition. 

Dr.  Hooker  writes  thus  : — "  I  believe  that  children's  faces 
"  afford  as  good  an  index  as  any  to  the  healthfulness  of  a 
"  climate,  and  in  no  part  of  the  world  is  there  a  more  active, 
"  rosy,  and  bright  young  community,  than  at  Darjeeling. 
"  It  is  incredible  what  a  few  weeks  of  that  mountain  air 
"  does  for  the  India-born  children  of  European  parents ; 
"  they  are  taken  there  sickly,  pallid  or  yellow,  soft  and 
"  flabby,  to  become  transformed  into  models  of  rude  health 
"  and  activity." 

I  cannot  illustrate  this  part  of  my  subject  better  than  by 
mentioning  an  extraordinary  fact  respecting  the  health  of 
the  children  at  the  Convent,  which  has  come  to  my  know- 
ledge as  medical  attendant  of  that  establishment.  The  in- 
stitution was  established  13  years  ago,  and  has  had  a  yearly 
average  of  28  children  and  11  adults  resident  within  its 
walls;  yet,  during  this  period,  not  one  death  has  occurred, 
nor  has  it  been  necessary  to  send  away  either  child  or  nun 
for  change  of  air  on  account  of  sickness. 

To  estimate  this  fact  at  its  true  value,  it  must  be  remem- 
bered, that  very  many  of  the  children  have  arrived  from  the 
plains  in  a  most  delicate  state  of  health  from  fever,  spleen, 
dysentery,  and  diarrhoea,  and  that  most  of  the  nuns  have 
been  transferred  from  the  Calcutta  Convent  as  invalids,  in 
some  cases  suffering  from  most  serious  disease.  This  very 
satisfactory  sanatory  condition  of  the  establishment  may 
perhaps,  in  some  measure,  be  due  to  the  excellent  system  of 
management  adopted  by  the  ladies  at  its  head,  but  could  not 
be  obtained,  under  the  most  judicious  and  careful  treatment, 
m  any  but  a  most  healthful  climate. 

The  following  table,  kindly  furnished  me  by  the  Lady 
Superioress,  exhibits  the  number  of  adults  and  children 
resident  in  the  Convent  for  each  year  since  its  establish- 
ment : — 


Convent  Darjeeling,  Established  1846. 


Children. 

Adults. 

1846 

6 

6 

1847 

17 

5 

1848 

24 

10 

1849 

28 

9 

1S50 

18 

9 

•1851 

IS 

8 

1852 

26 

8 

1853 

20 

7 

1854 

31 

17 

1855 

36 

17 

1856 

42 

17 

1857 

54 

17 

1858 

48 

17 

Average 

28-30 

11-30 

3.— The  effects  of  the  Climate  on  the  European  constitution 
in  its  abnormal  or  diseased  condition. 

The  indigenous  diseases  of  Darjeeling  are  few,  and  gene- 
rally mild  in  character,  being  chiefly  those  which  affect  the 
air-passages,  as  is  the  case  in  all  damp  climates.  The 
diseases,  however,  which  are  most  constantly  met  with,  are 
those  contracted  in  the  plains,  such  as  fever,  dysentery,  and 
diarrhoea.  I  shall  proceed  to  notice  these  under  their 
respective  classes,  in  reference  to  the  influence  of  the  climate 
in  effecting  their  cure. 

Fevers. — Fevers  of  all  kinds  come  under  treatment,  but 
those  of  the  intermittent  type  are  the  most  common.  They 
yield  rapidly  to  careful  treatment,  and  the  effects  of  the 
climate,  in  restoring  the  patient  to  health,  are  most  marked 
where  no  organic  disease  exists. 

Eruptive  Fevers. — Scarlet  fever  and  measles  I  have  not 
seen  here,  though  I  believe  cases  of  both  diseases  have  oc- 
curred in  a  mild  form. 
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Small-pox  is  the  scourge  of  the  native  population  of  these 
hills ;  it  makes  its  appearance,  more  or  less,  almost  every 
year  ahout  the  middle  of  the  winter,  being  introduced  by 
inoculators  from  Nipal,  who  perambulate  the  whole  district, 
spreading  the  loathsome  disease  wherever  they  go.  Euro- 
peans do  not  often  get  it,  as  they  are  protected  by  vaccina- 
tion, and  are  careful  to  avoid  the  infection. 

Diseases  of  the  Lungs. — Coughs  and  colds  ai'e  prevalent 
at  the  changes  of  the  seasons,  but  severe  diseases  of  the 
lungs  are  seldom  met  with.  I  have  not  met  with  a  serious 
case  of  pneumonia,  or  bronchitis,  or  pleurisy  in  the  Euro- 
pean, and  but  few  cases  amongst  the  natives,  neither  have  I 
seen  a  bad  case  of  croup  or  sore-throat. 

One  case  only  of  asthma  has  come  under  my  observation ; 
it  commenced  in  tbe  plains,  and  was  not  at  all  benefited  by 
a  residence  of  many  months  in  Darjeeling  and  its  neigh- 
bourhood; the  climate  probably,  from  the  rarity  of  its 
atmosphere  and  humidity,  is  not  adapted  for  persons  sub- 
ject to  this  obstinate  disease. 

I  have  seen  two  fatal  cases  of  phthisis  pulmonalis,  one  in 
a  half-caste,  and  the  other  in  a  young  Lepcha  woman,  who 
had  led  a  most  dissipated  life.  The  subject  of  the  former 
case  was  educated  in  England,  where  tubercles  became 
developed,  and  he  was  sent  to  this  country  for  change. 

I  have  treated  many  suspicious  cases,  and  am  of  opinion 
that  the  climate,  from  its  uniformity  of  temperature,  is 
decidedly  a  good  one  for  persons  who  have,  what  are  called, 
delicate  lungs. 

Diseases  of  the  Liver. — Where  the  disease  is  only  func- 
tional, a  residence  of  a  few  months  in  this  climate  is  most 
beneficial,  but  where  there  is  any  considerable  organic  lesion, 
little  improvement  can  be  expected. 

Diseases  of  the  Stomach  and  Boivels. — Cases  of  dyspepsia 
rapidly  recover  with  a  sufficiency  of  exercise  in  the  open  air 
and  careful  diet.  Numbers  of  the  visitors  of  Darjeeling 
arrive  suffering  from  dysentery  and  diarrhoea,  and  in  the 
majority  of  cases  derive  immediate  relief;  children  espe- 
cially get  rid  of  these  diseases  in  a  remarkable  manner,  and 
seldom  suffer  a  relapse.  Two  cases  of  dysentery  have  only 
proved  very  obstinate — these  have  existed  on  and  off  for 
three  years,  but  such  is  the  extraordinary  effect  of  the  climate 
on  the  general  health,  that  the  patients  have,  during  this 
period,  attended  to  their  respective  occupations  almost  with- 
out interruption,  and  the  disease  in  both  cases  seems  nearly 
to  have  worn  itself  out. 

Diarrhcea,  in  a  mild  form,  occurs  at  the  beginning  of  the 
rainy  season,  and  is  to  be  attributed  to  the  use  of  impure 
water  for  drinking  purposes ;  many  of  the  springs  dry  up 
in  the  winter,  and  are  only  called  into  activity  again  when 
the  rains  commence,  by  the  surface  water,  which  percolates 
through  all  the  decayed  vegetable  matter  of  the  forests,  and 
is  consequently  unwholesome. 

This  cause  of  sickness  is  easily  avoided  by  using  water 
from  the  permanent  springs,  which  is  of  the  very  purest 
description.  Diarrhcaa,  in  a  severe  form,  is  not  a  frequent 
disease  here,  and  Darjeeling,  in  this  respect,  enjoys  a  very 
great  and  peculiar  advantage  over  all  the  other  Himalayan 
Sanataria,  where  it  prevails  to  such  an  extent  as  to  do  away 
with  much  of  the  advantage  to  be  otherwise  derived  from  a 
residence  at  those  stations.  I  have  not  met  with  a  case  in 
any  way  resembling  the  disease  described,  as  it  occurs  at 
Simla  and  its  neighbourhood,  by  Dr.  A.  Grant,  in  the  1st 
Vol.  of  the  Indian  Annals  of  Medical  Science. 

Diseases  of  the  Brain. — Persons  afflicted  with  such  com- 
plaints should  not  come  to  Darjeeling  for  relief,  or  they  will 
certainly  be  disappointed ;  the  elevation  is  too  great,  and 
the  air  too  rare.  In  these  cases,  headache,  a  sense  of  ful- 
ness, and  vertigo,  are  always  complained  of. 


Rheumatic  Affections. — It  would  be  supposed  that  the 
climate  of  Darjeeling,  from  its  dampness,  would  be  abun- 
dantly productive  of  rheumatic  affections,  but  my  experience 
proves  the  contrary  to  be  the  case.  In  the  dry  seasons, 
there  is  no  reason  why  they  should  prevail,  whilst  in  the 
rains,  the  evaporation  is  so  slight,  that  a  complete  wetting 
is  scarcely  ever  followed  by  an  attack  of  rheumatism. 

I  have  seen  many  cases  completely  recover,  and  in  one 
case  of  severe  acute  rheumatism,  the  cure  was  remarkably 
rapid  and  permanent. 

Spleen. — Cases  of  spleen  usually  do  well  here,  provided 
the  disease  has  not  become  hopeless.  The  accompanying 
fever  soon  disappears,  the  general  health  improves,  and,  as 
a  natural  consequence,  the  diseased  organ  resumes  its  normal 
state. 

For  the  last  three  years  the  average  mortality  amongst  the 
European  community  has  been  something  over  one  per  cent, 
per  annum,  that  is,  out  of  an  average  number  of  about  200 
persons  residing  in  the  station,  there  have  been  seven  deaths. 
This  mortality,  under  any  circumstances,  small,  becomes 
extraordinarily  so  when  it  is  considered  that  the  place  may 
be  justly  compared  to  a  large  hospital;  the  visitors  gene- 
rally arrive  either  suffering  from  actual  disease  or  very  much 
debilitated  from  a  long  residence  in  the  plains  of  Bengal ; 
the  majority  also  of  the  residents  are  invalid  or  retired 
officers  who,  though  they  enjoy  good  health  here,  have 
found  it  impossible  to  live  in  the  plains. 

If  we,  moreover,  analyse  this  mortality,  we  shall  find  that 
neither  of  the  deaths  can  be  fairly  attributed  to  the  climate. 
They  were  as  follows : — 


No. 


Disease. 


Phthisis  pulmonalis 

Remittent     fever,  with 
bronchial  complication. 


Serous  apoplexy 

Intermittent  fever  ;  the 
spleen  and  liver  enor- 
mously enlarged. 

Small-pox     -       -  - 
Small-pox  - 
Small-pox  - 


Remarks. 


Arrived  in  articulo  mortis, 
and  died  in  three  days. 

Fever  contracted  in  the 
plains.  The  disease  of 
the  lungs  was  of  long 
standing. 

The  third  attack  seven  days 
after  child-birth. 

Died  ahout  six  months 
after  arrival. 

r  Three  young  children  of 
the  same  family ;  they  were 
unprotected  ;    the  other 

]  members   of  the  family 

|  having  been  vaccinated, 

[_recovered. 


In  conclusion,  I  have  endeavoured  to  give  a  fair  and 
unprejudiced  account  of  the  climate  of  Darjeeling,  and  its 
adaptability  to  the  European  constitution,  founded  on  an 
experience  of  three  years'  uninterrupted  residence  as  Civil 
Assistant-Surgeon,  and  I  can  conscientiously  say,  that 
although  brighter  and  perhaps  more  pleasant  climates  may 
be  found,  yet,  in  point  of  salubrity,  I  believe  it  to  be  unsur- 
passed, and  I  feel  sure  that  the  only  thing  required  to  make 
it  a  favourite  place  of  resort  for  the  European  community  of 
Calcutta,  and  Bengal  generally,  is  a  good  road  to  the  foot 
of  the  hills,  with  easy  and  rapid  communication. 

For  statistics  of  health  and  mortality  amongst  the  Euro- 
pean soldiers  at  the  Jellapahar  Depot,  I  must  refer  to  the 
Reports  of  Drs.  Withecombe  and  Domenichetti,  published 
in  No.  VII.  of  the  Indian  Annals  of  Medical  Science. 

Darjeeling .  February  1st,  185'J. 


Observations  on  Venereal  Diseases,  with  Suggestions  for.  the  Amelioration  of  this  Army  Pestilence, 

by  William  Acton,  Esq. 


For  many  years  past  I  have  attempted  to  call  the  attention 
of  the  public  to  the  condition  of  our  soldiers,  who  suffer  so 
severely  and  frequently  from  venereal  affections. 

I  append  the  following  tables  taken  from  my  work  on 
"  Prostitution,  &c."  (pp.  38  et  seq.) : — 

"  Military  Hospital  Experience. 

"  Admissions  into  Hospital  for  Venereal  Affections  among  the 
"  Dragoon  Guards  and  Dragoons  serving  in  the  United 
"  Kingdom  during  Seven  Years  and  a  Quarter  previous  to 
"  1837. 

"  From  the  '  Statistical  Reports  on  the  Sickness,  Mortality,  and 
"  Invaliding  among  the   Troops  in  the  United  -  Kingdom,  the 
"  Mediterranean,  and  British  America,'  presented  to  Parliament 
"  in  1839,  I  extract  the  following  table  :  — 

"  Syphilis  primitiva     ------  1,415 

"  Syphilis  consecutiva  ------  335 

"  Ulcus  penis  non  syphiliticum    -  2,144 


"  Bubo  simplex   -------  884 

"  Cachexia  syphiloidea        -----  4 

"  Gonorrhoea       -------  2,449 

"  Hernia  humoralis     ------  714 

"  Strictura  urethra     ------  100 

"  Phymosis  et  paraphymosis        ...       -  27 


"  Total  cases  during  seven  and  a  quarter  years  -  8,072 
"  Total  aggregate  strength  for  ditto  -  -  -  44,G11 
"  Annual  mean  strength  for  ditto     ...  6,153 


"  Thus  181  per  1,000,  or  about  one  man  in  five,  appear  to  have 
"  been  attacked.  Primary  ulcers  on  the  penis  were  more  numerous 
"  than  discharges  from  the  urethra,  the  numbers  being  3,559 
"  primary  ulcers,  2,449  cases  of  gonorrhoea;  say  about  one 
"  soldier  in  12  suffered  from  the  former,  one  in  18  from  the  latter, 
"  once  during  the  period." 

The  above  table  was  printed  in  the  last  edition  of  my 
work  "  On  the  Diseases  of  the  Generative  Organs."  I 
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extract  the  following  table  from  a  subsequent  report  on 
army  diseases  from  1837  to  1847  : — 

"  Admissions  into  Hospital  from  Venereal  Disease  and  Deaths 
"  among  the  Dragoon  Guards  and  Dragoons,  the  Foot 
"  Guards  and  Infantry  of  the  Line,  serving  in  the  United 
"  Kingdom  from  1st  April  1837  to  31st  March  1847. 


Cavalry. 

Foot 
Guards. 

Infautry. 

Total. 

|  Deaths. 

Artillery.] 

Aggregate  strength 

54,374 

40,120 

160,103 

251,597 

Syphilis  primitiva 
Syphilis  consecutiva 
Ulcus  penis  non  syphili- 
ticum. 
Bubo  simplex 
Gonorrhoea 
Hernia  hnmoralis 
Striotura  urethras 
Cachexia  syphiloidea 
Phymosis  et  paraphimo- 
sis. 

l,39fi 
462 
2,920 

1,495 
3,725 
1,019 
131 

5 
52 

4,769 
536 
883 

989 
2,198 
558 
92 

IS 

0,157 
2,085 
13,3S0 

6,635 
12,988 
2,768 
198 
7 
217 

12,322 
3,083 
17,183 

9,119 
1S,911 
4,345 
421 
12 
287 

1 
8 
1 

1 

4 

2 

Total 

11,205 

10,043 

44,435 

65,683 

17 

Number  of  men  per  1,000 
of  strength  admitted 
during  10  years. 

206 

250 

277 

257 

463* 

That  I  might  judge  for  myself,  of  the  condition  of  venereal 
among  the  troops  in  London,  during  the  last  twelve- 
month, Mr.  Bostock,  surgeon-major  to  the  Scots  Fusilier 
Guards,  kindly  took  me  over  his  hospital,  of  the  arrange- 
ments of  which  I  cannot  too  highly  speak.  I  found, 
as  I  expected,  that  syphilis  has  been  for  many  years,  and 
continues  to  be,  a  very  plague  in  the  regiment.  During 
the  first  few  years  after  enlisting,  many  a  promising  young 
soldier  is  laid  up  in  hospital  with  some  of  these  affections. 
In  spite  of  all  the  measures  hitherto  taken  to  induce  men  to 
apply  early,  large  numbers  are  constantly  being  sent  into 
hospital  and  found  to  be  suffering  from  the  severest  forms 
of  disease,  inducing  a  long  course  of  mercury,  which  de- 
presses the  vital  powers  and  disposes  to  other  complaints. 
After  a  long  convalescence,  and  in  spite  of  all  the  pre- 
cautions that  can  be  taken  by  the  medical  officers,  such 
men  become  invalided,  and  no  statistical  tables  can  give 
any  accurate  idea  of  the  number  of  good  soldiers  thus  lost 
to  the  service. 

The  following  figures  will  give  some  notion  of  the  form 
of  disease  existing  when  I  visited  Mr.  Bostock's  wards  : — 


November 
1859. 

Remained  from  | 
last  Month. 

Admitted  during 
the  Month. 

Total  Treated. 

J  Discharged. 

Died. 

Total  Discharged 
and  Died. 

Remained  under 
Treatment. 

Syphilis  primi- 
tiva. 

Syphilis  con- 
secutiva 

Ulcus  penis  non 
syphiliticum. 

Gonorrhoea 

Hernia  humo- 

14 
11 
10 

9 

6 

3 

11 

6 
4 

20 
14 
21 

15 

4 

4 
8 
10 
9 

4 

8 

10 

9 
3 

16 

6 

11 

6 
1 

Strength 
of  the  regi- 
ment 
of  Fusilier 

Guards 
in  London 

during 
the  month 
of 

November 
.  1859, 

ralis. 
Bubo 
Phymosis 

12 

4 
2 

16 
2 

7 
1 

7 
1 

9 
1 

Total  - 

56 

36 

92 

42 

42 

50 

1,500. 

To  enable  the  Commission,  however,  to  compare  the 
diseases  as  they  affect  our  household  troops  in  London, 
I  append  the  following  table  which  Mr.  Bostock  has 
obligingly  obtained  for  me : — 


Venereal  Affections  in  the  three  Regiments  of  Foot 
Guards  during  twelve  Months,  from  April  1,  1858,  to 
March  31,  1859. 


Strength. 

Scot 
Fusiliers, 
1,600. 

Cold- 
stream, 
1,600. 

Grena- 
diers, 
2,401). 

Total, 
5,600. 

Total 
in 
Groups. 

Average. 

Non  Specific. 

Gonorrhoea  - 
Hernia  humora- 
lis. 

Bubo    -      -  - 
Phymosis  et  para- 
phymosis. 

118 

26 

64 
1 

176 
17 

59 

169 
52 

77 

463 
95 

200 
1 

X  519 

1  in  10 

*  See  "  Edinburgh  Review,"  July  1858. 


Strength. 

Scot 
Fusiliers, 
•  1,600. 

Cold- 
strermis,1 
1,600. 

Grena- 
diers, 
2,400. 

Total, 
5,600. 

Total 

in 
Groups. 

Average. 

Primary  Symp- 
toms. 

Syphilis  primitiva 
Ulcus  penis  Don 
syphiliticum.* . 

104 
116 

540 
19 

556 
32 

1,200 
167 

1 1,367 

1  in  4 

KJCL-KJ  ftt-l  U  /  If  IJIJI/IJJ- 

toms. 

Syphilis  consecu- 
tiva. 

36 

64 

68 

10S 

16S 

1  in  8 

Total  venereal 
treated  - 

465 

875 

954 

2,294 

Total  sick  treated 

1,224 

1,762 

2,272 

5,25S 

It  appears  from  the  above  table  that  almost  every  man 
comes  into'  hospital  once  a  year,  or,  what  amounts  to  the 
same  thing,  the  same  men  enter  several  times ;  for  we  find 
5,258  as  the  total  sick  treated  out  of  a  strength  of  5,600 
men.  The  remarkable  fact  appears  that  2,294  of  the  5,258 
were  afflicted  with  venereal  disease.  In  other  words,  nearly 
half  the  cases  admitted  during  1S59  depended  upon  some 
of  its  varieties ;  and  the  no  less  remarkable  deduction  from 
these  statistics  is,  that,  could  we  eradicate  it  we  should  at 
once  remove  half  the  complaints  for  which  our  London 
troops  come  into  hospital.  If  we  divide  our  tables  into  non- 
specific and  specific  ofiections,  we  shall  find  that  the  non- 
specific amount  to  519,  thus  showing  that  one  in  10  men 
suffers  from  gonorrhoea  and  its  consequences.  The  same 
arrangement  proves  that  every  fourth  man  becomes  affected 
with  one  of  the  forms  of  chancre.  If  we  carry  our  inves- 
tigation further,  we  learn  that  in  the  English  army 
secondary  symptoms  are  very  common,  as  out  of  1,367 
cases  of  primary  syphilis,  as  many  as  168  men  subsequently 
suffered  from  constitutional  syphilis,  making  it  evident  that 
one  in  eight  cases  of  chancre  is  followed  by  secondary 
symptoms.  •  i 

The  frequency  of  this  form  of  complaint  is  no  less  marked 
than  its  severity.  Mr.  Bostock  pointed  out  to  me  a  soldier 
in  the  hospital  at  Vauxhall,  whose  body  was  covered  with 
sores  (tertiary  ones),  following  the  worst  form  of  sloughing 
chancre.  A  case  more  severe  than  this  could  not  have 
existed  in  the  epidemic  of  the  14th  century.  It  had  the 
character  of  those  sores  which  occurred  in  our  army  during 
the  last  Peninsular  war  and  were  called  by  our  troops  the 
"  Black  Lion  of  Portugal."  The  frequent  occurrence  of 
swelled  testicle  among  our  foot  guards  is '  another  notable 
fact.  If  in  private  practice  we  were  to  find  that  one  out  of 
three  or  even  four  cases  of  gonorrhoea  was  followed  by  this 
painful  affection,  a  London  surgeon's  reputation  would  be 
lost ;  but  the  fact  is,  that  the  soldiers  conceal  their  venereal 
complaints  as  much  as  possible,  and  it  becomes  difficult 
for  the  surgeon  to  detect  gonorrhoea,  which  is  checked,  or 
attempted  to  be  checked,  at  its  onset  by  injections.  The 
too  common  result  is,  that  a  man  enters  hospital  with 
swelled  testicle. 

The  Remedies. 

The  question  will  be  doubtless  put  to  me  by  you,  as  it 
has  been  by  others,  "  Do  you  propose  to  introduce  the 
"  foreign  system  of  examining  public  women  into  Lon- 
"  don?"  I  disclaim  at  once  any  such  intention.  What- 
ever may  be  my  private  opinion  of  its  advantages  under 
despotic  governments,  I  am  fully  convinced  that,  however 
unobjectionable  or  even  positively  desirable  they  might 
privately  think  it,  such  a  system  would,  from  the  great 
majority  of  influential  men  in  and  out  of  Parliament  in 
the  present  day,  meet  with  public  opposition.  Neverthe- 
less, it  is  possible  that  the  present  agitation  of  the  matter 
may,  in  the  course  of  years,  cause  some  modification  of  the 
foreign  system  to  be  introduced  into  this  metropolis. 

It  is  idle  to  deny  that  one  of  the  greatest  difficulties  of 
attempting  any  remedy  consists  in  the  fear  of  injuring  the 
very  morality  which  a  remedy  proposes  to  protect.  This 
fear  is  felt,  and  loudly  proclaimed  by  a  large  number  of 
well-meaning  men,  who,  ill-informed  on  the  causes  and 
consequences  of  vice,  and  having  their  own  feelings  under 
control,  think  that  the  mass  of  mankind  can,  and  therefore 
ought  to,  and  therefore  will,  exert  self-restraint.  The  result 
is  a  kind  of  apathy  that  leads  even  the  best  men  to  shrink 
from  action,  or  even  discussion  of  what  they  admit  is  the 
monster  social  evil  of  the  day,  from  a  vague  dread  of  some 
unforeseen  moral  result.   I  assume  that  you  do  not  sympa- 


*  I  am  glad  to  find  that  this  supposed  distinction  between  syphilis 
primitiva  and  ulcus  penis  non  syphiliticum  is  no  longer  expected  from 
the  army  medical  officers.  In  a  recent  minute  the  late  Mr.  Alexander, 
the  Director-General,  called  upon  his  staff  to  register  all  venereal  affec- 
tions under  one  of  thc'following  heads: — Primary  syphilis,  secondary 
do.,  inllammation  of  the  iris,  gonorrhoea.bubo,  swelled  testicle,  stricture. 
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thize  with  this  timidity.  We  may,  therefore,  dare  here  to 
ask,  and  endeavour  to  discover,  if  there  be  any  remedies 
within  our  reach,  other  than  the  continental  system  of 
regular  licensing  and  periodical  inspection. 

We  must  remember  the  class  of  men  for  whom  we  have 
to  legislate.  In  reply  to  my  inquiry,  Dr.  Robinson,  bat- 
talion surgeon  to  the  Scots  Fusilier  Guards,  says  : — "  I  am 
"  now  in  a  position  to  afford  answers  to  the  queries.  The 
"  serjeant-major  quite  concurs  in  the  view  I  expressed  to 
"  you,  viz.,  that  young  soldiers,  whether  good  or  bad, 
"  addicted  to  drink,  or  otherwise  well-conducted,  are  all, 
"  with  few  exceptions,  equally  subject  to  syphilis  in  the 
"  early  years  of  their  service,  and  accordingly  find  their 
"  way  into  hospital."  He  (the  serjeant-major)  also  agrees 
with  me,  that  "habitual  drunkards,  and  therefore  the 
'•'  mauvais  sujets  of  the  regiment,  are  more  obnoxious  to  the 
"  disease,  by  falling  into  the  hands  of  prostitutes  more 
"  readily.  This  occurs,  perhaps,  at  a  later  period,  when 
"  men  have  sown,  or  ought  to  have  sown  their  wild  oats, 
"  and  settled,  as  the  better  set  do,  into  steady  soldiers." 

The  Commission  will  remark  that  this  picture  is  drawn 
by  a  friendly  hand,  and  is  supported  by  the  preceding  tables. 
Continental  statistics  prove  that,  as  to  the  young  soldier- 
French  or  Austrian,  Protestant  or  Catholic,—  his  leisure  will 
in  all  countries  be  spent  in  riotous  living.  This  observation 
is  not  confined,  of  course,  to  soldiers  alone.  The  indul- 
gence of  the  sexual  passion  is  not  confined  to  any  class  or 
condition  of  life.  In  spite  of  education  and  religious  cul- 
ture, incontinence  is  a  very  widely  spread  evil. 

But  it  is  our  present  business  to  consider,  if  (as  I  main- 
tain) we  are  unable  to  do  so  completely,  yet  how  we 
may,  to  some  extent,  guard  the  young  soldier  against  the 
consequences  of  his  evil  passions,  which,  as  shown  in  the 
above  statistics,  no  fear  of  consequent  disease  or  of  perma- 
nent ill-health  will  induce  him  to  restrain.  In  answer  to 
the  moral  objections,  I  would  submit  that  incontinence  and 
resulting  disease  are  such  widely  spread  and  destructive 
evils  that  no  greater  can  arise  from  the  introduction  of  any 
reasonable  preventive  measures.  All  must  admit  that  our 
efforts  have  hitherto  completely  failed.  As  neglect  will  not 
succeed,  we  are  justified  in  hoping  that  a  scientific  investi- 
gation will  in  this,  as  in  other  sanitary  matters,  assist  us 
in  devising  plans  for  ameliorating  an  evil  of  great  import- 
ance both  in  a  social  and  a  military  point  of  view. 

I  stated  above  that  I  am  in  no  way  disposed  to  recom- 
mend the  abrupt  adoption  of  anything  like  the  foreign 
system,  of  abating  the  evil.  Nor  are  we  reduced  to  this 
alternative.  There  are  several  measures  which  have  only 
been  partially  tried,  and  which,  were  they  thoroughly  and 
effectually  carried  out,  would  tend  towards  that  end.  In 
the  first  place,  I  would  offer  facilities  for  local  ablution  in 
the  different  barracks  in  London.  Within  the  last  year 
I  have  visited  one  of  the  largest  of  them,  and  the  want  of 
proper  accommodation  in  this  respect  is  very  great. 

In  an  extensive  underground,  dark  room,  on  a  raised  plat- 
form, were  arranged  large  iron  basins,  in  which  soldiers  might 
wash  their  faces  by  means  of  cold  water  drawn  from  a  tap. 
The  only  other  means  of  local  ablution  I  could  hear  of 
in  this,  one  of  the  latest  erected  barracks  in  London,  con- 
sisted of  five  baths,  supplied  from  the  waste  water  of  the 
steam  engine.  Now  I  should  suggest  that  in  each  barrack, 
but  in  some  secluded  part,  say  near  the  urinals,  a  few  par- 
titions similar  to  those  at  a  railway  station,  should  be  set 
aside,  where  a  soldier  might  retire  daily,  and,  finding  the 
water  laid  on,  make  use  of  a  small  zinc  basin,  and  employ 
local  ablution,  if  so  disposed,  in  as  much  privacy  as  can 
exist  in  barrack  life.  1  shall  not  stop  here  to  discuss  the 
difficulties  attending  the  introduction  of  this  system;  suf- 
fice it  to  say,  the  plan  has  been  tried  and  found  successful, 
for  it  was  not  long  since  in  operation  at  the  then  East 
India  recruiting  depot  at  Warley. 

My  friend  Dr.  Stewart,  surgeon-major  at  that  depot,  was 
kind  enough  to  show  me  the  arrangements  there,  and  I 
would  recommend  those  desirous  of  seeing  a  model  esta- 
blishment to  visit  it. 

In  a  recent  communication  that  officer  wrote  to  me : — 
"  Since  the  completion  of  these  lavatory  arrangements  in 
"  proximity  to  the  barracks,  and  the  enforcement  of  their  daily 
''  use  by  all  the  men,  as  a  matter  of  primary  discipline,  the 
''  fresh  cases  of  venereal  disease  which  come  into  hospital 
''  are  all  of  the  most  trifling  description,  chiefly  excoria- 

tions,  mild  gonorrhoeas  or  balanitis,  which  are  quickly 
''  cured,  as  well  as  punished,  by  six  days'  hospital  diet  and 
'e  stoppages,  confinement  to  a  straw  bed,  and  dry  lintdress- 

ings.    The  only  severe  cases  admitted  have  been  among 


"  men  bringing  the  disease  with  them  from  the  district 
"  where  they  enlisted." 

The  arrangements,  then,  that  have  been  found  to  answer 
so  well  at  Warley,  might,  I  fancy,  be  introduced  into  other 
barracks  with  equal  advantage  and  facility. 

In  all  garrison  towns  of  a  moderate  population  I  would 
suggest  that  the  civil  and  military  authorities  should  come 
to  some  understanding  about  rendering  assistance  to  prosti- 
tutes who  are  publicly  known  to  be  diseased.*  When  soldiers 
accuse  particular  girls,  or  the  medical  officer  finds  a  sudden 
outbreak  of  syphilis  traceable  to  a  particular  house  or 
woman,  on  information  being  given  to  the  civil  authorities, 
they  should  by  their  agents  offer  an  asylum  to  the  infected,  f 
Such  assistance  would,  I  presume,  be  thankfully  accepted, 
as  prostitutes  have  no  special  interest  in  maintaining  their 
own  diseased  condition. 

If  some  such  understanding  as  this  existed,  we  should 
not  again  witness  such  disastrous  outbreaks  of  syphilis  as 
are  continually  happening  wherever  a  body  of  troops  is 
centred.  Here  again  I  can  cite  a  precedent  for  my 
recommendation.  Sir  John  Liddell,  the  Director-Ge- 
neral of  the  Naval  Medical  Department,  in  a  communica- 
tion with  which  he  has  favoured  me,  says  : — "  The  lock 
"  wards  at  Portsmouth,  which  consist  of  30  beds,  are 
"  always  kept  full  by  the  women  that  present  themselves 
"  at  the  hospital  for  admission,  who  require  no  other 
"  recommendation  than  being  syphilitic.  The  Admiralty 
"  have  erected  the  wards  at  an  expense  of  l,SO0Z.,  and  pay 
"  500Z.  a  year  for  the  maintenance  of  20  beds,  which  our 
"  medical  officers  at  Haslar  visit  regularly.  The  army 
"  authorities  pay  for  the  remaining  10  beds  under  the  same 
"  conditions  as  our  own,  and  I  am  in  hopes  that  we  shall 
"  establish  similar  wards  in  connexion  with  the  Civil 
"  Hospital  at  Chatham  which  is  being  erected. 

I  am  of  opinion  that  were  such  facts,  figures,  and  opinions 
as  I  have  given  above — and  they  are  but  a  portion  of  what 
are  ready  for  collection — thoroughly  ventilated,  a  degree  of 
pressure  would  follow  by  professional  as  well  as  amateur 
army  reformers,  economists,  and,  in  fact,  all  desirous  of  an 
efficient  army,  to  warrant  the  outlay  of  public  money  in  two 
shapes,  upon  the  arrest  of  this  pestilence.  In  the  first 
place,  i  would  begin  by  treating  the  women,  who,  it  seems, 
are  no  less  potent  agents  of  destruction  than  shot  and 
steel.  I  would  next  advocate,  with  Dr.  Stewart,  a  regular 
organized  system  of  ablution  (compulsory  rather  than  none) 
of  unmarried  soldiers,  with  very  few  exceptions. 

I  have  no  hesitation  in  stating,  that  if  these  suggestions 
could  be  carried  out,  we  should  no  longer  find  one  in  every 
four  men  suffering  from  the  primary  symptoms  of  syphilis,  a 
complaint  so  miserably  detrimental  to  the  efficiency  of  the 
service. 

I  indulged  a  hope  some  time  ago,  that  the  agitation  in 
which  I  took  an  active  part  towards  regulating  prostitution, 
would  have  been  attended  with  good  results,  and  thus  have 
somewhat  diminished  the  evils  we  have  to  complain  of. 
Now,  however,  that  the  agitation  has  died  away,  I  regret 
to  find  that  we  are  again  lapsing  into  our  old  apathetic 
system  of  looking  with  almost  indifference  on  this  national 
disgrace,  and  I  fear  we  must  wait  years  yet  before  we  can 
hope  for  any  general  amendment  in  that  direction.  But 
your  Commission,  regarding  the  army  and  its  title  to  pre- 
servation from  a  professional  point  of  view,  may  possibly 
arrange  special  provisions  in  its  behalf,  which  will  no 
doubt  attract  the  attention  and  may  perhaps  prepare  the 
way  for  farther  progress  in  the  same  direction. 

(Signed)       William  Acton, 

17,  Queen  Ann  Street. 

To  the  Secretary  of  the 

Royal  Commission  on  the 

Sanitary  State  of  the  Army  in  India. 


*  I  would  wish  to  remark  that  this  portion  of  my  suggestions  is  not 
original,  inasmuch  as  Dr.  Robinson  proposed  to  a  general  officer,  two 
years  ago,  that  somewhat  similar  precautions  should  be  taken  with 
reference  to  syphilis  at  Windsor.  His  letter  will  be  found  in  the 
"  Medical  Times  "  for  March  12, 1S59 ;  and  as  far  back  as  1853  the  late 
Dr.  Rose  published  some  letters  in  the  "  Lancet,"  advocating  the  esta- 
lishment  of  lock  hospitals/or  the  benefit  of  the  service. 

t  A  surgeon  to  one  of  our  penitentiaries  lately  told  me,  that  out  of  63 
women  he  examined  for  admission  into  his  asylum  (not  a  hospital)  59 
were  so  seriously  diseased,  that  he  could  not  give  his  sanction  to  their 
being  taken  into  the  institution  until  they  had  been  cured.  Every  one 
who  has  been  present  at  the  examination  of  the  applicants  to  our  foul 
wards  at  hospitals  need  not  be  reminded  of  the  self-evident  fact,  that 
the  way  in  which  these  women  neglect  themselves  or  are  neglected  is 
deplorable.  The  most  striking  instance  within  my  own  knowledge  is  the 
one  which  occurred  at  Windsor,  where  during  the  summer  before  last  the 
1st  battalion  of  Fusilier  Guards  was  quartered.  Out  of  600  men,  61  were 
laid  up  in  hospital  with  venereal  affections.  This  state  of  things  arose 
from  the  infected  condition  of  the  women  of  that  town,  as  was  well 
known  to  the  men,  officers,  and  police  authorities,  yet,  as  far  as  I  can 
learn,  no  steps  were  taken  by  the  lattcrto  cure  them  or  diminish  the  evil. 
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Memorandum. 


During  a  long  period  of  service  in  India  with  Her 
Majesty's  38th,  16th,  -14th,  G2d,  and  21  st  Fusiliers,  extending 
from  1822  to  1847,  I  had  ample  opportunities  of  witnessing 
the  effect  of  venereal  diseases  in  both  European  and  Native 
troops,  being  frequently  in  charge  of  lock  hospitals.  I 
have  invariably  noticed  that  just  in  proportion  to  the  effi- 
ciency of  these  hospitals  and  their  concomitants,  the  weekly 
inspection  of  the  bazaar  women,  was  the  prevalence  or  dimi- 
nution of  venereal  diseases. 

On  the  abolition  of  lock  hospitals  venereal  diseases,  which 
were,  if  not  entirely  suppressed,  reduced  to  a  minimum, 
rapidly  spread  broadcast  over  the  country,  filling  our  hos- 
pitals with  venereal  cases,  and  seriously  affecting  the  healths 
and  efficiency  of  the  troops ;  indeed  the  soldiers  were  so 
well  aware  of  the  advantage  of  tue  lock  hospitals,  that  in 
one  regiment  (the  38th)  the  unmarried  soldiers  offered  to 
contribute  one  rupee  each  monthly  towards  their  re-esta-' 
blishraent. 

On  an  occasion  of  visiting  my  hospital  (62nd  regiment) 
at  Moulmein,  the  late  Bishop  Wilson  expressed  himself 
shocked  at  the  preventive  measures  used,  thinking  they 
gave  an  indirect  encouragement  to  prostitution,  but  on 


seeing  my  returns,  and  the  good  effect  resulting  from 
inspection  of  the  bazaar  women,  and  other  preventive 
measures,  he  gave  them  his  most  unqualified  approval. 

On  joining  the  21st  Fusiliers  at  Dinapore,  in  1842,  al- 
though lock  hospitals  and  the  inspection  of  bazaar  women 
had  long  been  abolished ;  the  commanding  officer  approved 
of  my  having  the  native  women  belonging  to  the  regi- 
mental bazaar  brought  weekly  to  the  hospital  for  inspection 
and  treatment.  The  same  system  was  pursued  at  Kamptee  in 
1843,  1844,  and  1845,  at  Agra  and  Cawnpore  in  1846,  and  at 
Calcutta  prior  to  the  embarkation  of  the  regiment  for 
England  in  December  1847. 

I  have,  therefore,  no  hesitation  in  stating  that  by  the 
means  of  weekly  inspections  and  treatment  of  the  native 
women,  I  was  enabled  to  greatly  lessen  or  keep  under  the 
venereal  diseases,  as  can  be  clearly  proved  by  reference  to 
the  statistical  returns  of  the  corps. 

(Signed)       John  Dempster, 

Inspector-General  Hospitals. 

To  Sir  Ranald  Martin,  C.B.,  F.R.S. 
London,  3rd  March  1.862. 


Extract  Bengal  Military  Consultations, 
June  8,  1835,  Nos.  15,  16,  17. 

Minute  by  the  Governor  General. 

Military  Department,  May  9,  1835. 
I  beg  leave  to  lay  before  the  Council  the  accompany- 
ing paper,  presented  to  me  by  Mr.  J.  R.  Martin,  one  of 
the  presidency  surgeons,  the  contents  of  which  appear  to 
me  to  merit  attention,  and  such  further  proceedings  as  the 
Council  may  be  disposed  to  authorize. 

(Signed)       C.  T.  Metcalfe. 


(Enclosure  No.  16.) 

1.  It  is  proposed  that  the  medical  boards  at  each  presi- 
dency be  directed  to  require  from  all  medical  officers,  civil 
and  military,  serving  under  their  orders,  a  report  on  the 
medical  topography  of  the  province,  district,  city,  or  canton- 
ment, with  the  localities  of  which  they  may  happen  in  course 
of  service  to  be  best  ■  acquainted,  in  which  they  may  be 
serving  at  the  time. 

2.  The  reports,  when  furnished  from  the  various  pro- 
vinces, districts,  and  cities  to  be  collected  by  a  committee 
of  surgeons  at  each  of  the  presidencies  chosen  by  the 
medical  board,  and  formed  into  a  memorial,  to  be  printed, 
and  a  copy  furnished  to  all  staff  surgeons  and  officers  of  the 
Quartermaster- General's  Department;  new  additions  of  the 
same  to  be  made  periodically  as  the  knowledge  of  the 
medical  topography  of  the  country  advances. 

3.  The  following  notices  are  chiefly  from  the  work  on 
military  surgery,  and  that  on  medical  topography,  by  the 
late  Doctor  Hennen,  Inspector-General  of  the  Medical 
Department  of  the  Army  in  the  Mediterranean,  who  justly 
considered  that  to  the  military  surgeon  especially,  the 
subject  is  only  second  in  importance  to  the  right  treatment 
of  disease  itself ;  and  it  were  well  for  our  armies  if  officers, 
both  military  and  medical,  had  been  duly  impressed  with 
this  fact,  a  knowledge  of  which  would  have  prevented  the 
sacrifice  of  many  lives  during  almost  every  campaign  that 
has  been  undertaken  in  India,  a  sacrifice  much  greater  than 
that  produced  by  the  casualties  of  actual  war ;  as  familiar 
instances  of  which  one  need  only  adduce  Arracan,  during 
the  late  war  with  the  Burmese,  and  that  of  the  fatal  island 
of  Edam  off  Batavia,  from  which,  as  related  by  Johnson,  the 
officer  in  command  was  warned  by  "  an  eminent  surgeon  on 
"  the  spot,  but  (without  the  shadow  of  reason,  military  or 
"  political)  his  suggestions  were  disregarded  or  over-ruled." 
The  consequence  was  that  (exclusive  of  seamen)  from  a 
wing  of  His  Majesty's  12th  regiment  "only  sixty-two  re- 
"  turned  out  of  the  whole  detachment,  the  rest  having 
"  fallen  ingloriously  without  drawing  a  sword." 

4.  To  these  I  could  add  many  facts  that  fell  under  my 
personal  observation  on  actual  service  in  this  country  and 
in  Asia  (and  one  such  mistake  was  committed  by  one  of  the 
most  intelligent  officers,  in  other  respects,  I  ever  knew) ; 
but  I  need  not  multiply  instances  to  show  how  necessary 
such  information  is  to  the  safety  of  troops,  and  how 
often  our  officers  are  wanting  in  it ;  neither  need  I  repeat 
well-known  facts  to  show  how  often  this  ignorance  has 
caused  enormous  expense  in  money  to  Government,  though 


the  abandonment  of  stations,  after  the  horrible  expense  in 
lives  had  in  the  first  instance  been  but  too  well  proved. 

5.  But  it  is  not  in  war  alone  that  the  neglect  or  ignorance 
of  such  subjects  is  pernicious.  The  choice  of  camps  and 
cantonments,  if  ill-directed,  leads  to  the  most  fatal  conse- 
quences ;  and  out  of  instances  beyond  number,  I  shall  only 
mention  Berhampore,  where,  because  quarters  were  once 
fixed  by  some  person  very  ill  qualified  for  the  duty,  men 
have  ever  since  been  crowded,  and  more  Europeans  have 
already  been  lost  there  than  would  be  sufficient  to  reconquer 
India. 

6.  Finally,  the  advantages  to  all  classes  of  the  community 
of  having  a  record  that  points  out  the  localities  which  to 
chose  and  avoid  throughout  the  several  provinces  of  India, 
would  be  of  such  obvious  public  benefit  that  I  need  no 
longer  dwell  on  it ;  and  whilst  surveys  of  all  kinds  are 
carried  on  in  every  part  of  the  country,  something  of  the 
kind  proposed  might  easily  be  executed  ;  and  as  I  feel  con- 
fident it  would  be  second  to  no  survey  in  point  of  utility 
especially  to  troops,  so  it  would  surpass  all  of  them  in 
this  respect,  viz.,  that  of  being  attended  with  little  or  no 
cost. 

7.  Among  the  objects  of  inquiry  on  which  the  reports 
should  be  particular  in  the  details,  I  shall  select  from  the 
works  above  mentioned  a  few  of  the  most  important ;  many 
more  may  be  added  according  to  the  talent  for  observation, 
or  opportunities  of  the  individual  reporters ;  and,  by  fol- 
lowing the  arrangement  about  to  be  pointed  out,  a  collection 
of  the  most  useful  information  may  be  made  in  a  very  short 
time. 

Topographical  Details. 

1st.  Situation,  boundary,  elevation,  and  mode  of  com- 
munication with  the  place  described ;  general  direction  of 
the  prevailing  winds,  &c. ;  mountains. 

2nd.  Seas,  rivers,  lakes,  wells,  morasses,  drainage,  state 
of  canals,  &c. ;  these  are  all  matters  of  great  importance, 
and  comprehend  a  variety  of  details. 

3rd.  The  climate,  its  physical,  character  and  medical 
effects,  &c,  with  the  highest,  lowest,  and  medium  states  of 
the  thermometer,  barometer,  and  hygrometer,  &c. 

4th.  The  soil,  its  general  nature,  its  elevation  above  the 
adjacent  seas  and  other  waters  ;  nature  of  the  waters ;  the 
periods  of  the  year  when  noxious  exhalations  arise  from  the 
soil  in  greatest  abundance,  and  the  extent  to  which  evapo- 
ration has  proceeded  when  these  exhalations  become  most 
deleterious,  &c. 

5th.  Vegetable,  animal,  and  mineral  products. 

6th.  The  state  of  agriculture. 

7th.  Roads  and  communications. 

8th.  The  population,  with  description  of  the  dwellings  in 
common  use ;  the  clothing,  bedding,  and  furniture,  fuel, 
diet,  &c. ;  the  employments,  customs,  amusements,  &c. ;  the 
morals,  education,  and  cleanliness,  &c. ;  the  peculiar  modes 
of  cure  adopted  by  the  inhabitants,  &c. ;  the  police;  the 
state  of  the  poor ;  mode  of  rearing  children. 

9th.  The  diseases,  endemic  and  epidemic,  and  those  that 
may  be  hereditary;  the  diseases  of  particular  classes  of 
manufacturers,  of  prisons  and  poorhouses.  Tables  of 
marriages,  births,  diseases,  and  deaths. 

10th.  The  diseases  of  cattle  and  others  of  the  lower  orders 
of  animals. 
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11th.  The  diseases  of  plants  and  other  articles  used  as 
the  food  of  the  people,  and  those  of  plants  used  by  cattle. 

12th.  Longevity,  with  a  general  view  of  mortality  among 
all  ages  and  sexes. 

13th.  Military  surgeons  should  report,  in  addition  to  the 
above : — ■ 

1st.  On  the  state  of  the  barracks,  their  situation,  the 
date  of  their  erection,  their  form,  whether  built  in 
square  or  parallel  lines,  or  in  detached  houses,  and 
whether  of  wood,  brick,  or  stone  ;  quality  of  supply  of 
water,  whether' from  springs,  wells,  or  rivers. 

2nd.  Nature  of  the  soil  on  which  they  are  built,  and  of 
that  immediately  around;  their  state  in  regard  to 
damp,  cold,  or  exposure  to  particular  winds,  and  their 
general  aspect ;  drainage  of  the  grounds  of  the  barracks. 

3rd.  Size  of  the  rooms  in  feet,  as  to  height,  length,  and 
breadth ;  number  of  windows  and  doors. 

4th.  State  of  the  bedsteads ;  how  many  the  barracks  will 
accommodate  on  the  war,  and  on  the  peace  establish- 
ment. 

5th.  State  of  the  kitchens,  waste-houses,  &c. 

6th.  State  of  the  places  of  confinement,  as  to  situation, 

dryness,  &c,  and  whether  any  particular  disease  haa 

ever  been  traced  to  them. 
14th.  The  hospital,  the  same  questions  as  relating  to  the 
barracks. 

1st.  Distance  of  the  hospital  from  the  barracks,  and 
whether  there  be  a  separate  airing  ground  for  the 
convalescents. 

2nd.  State  of  the  store-rooms,  the  surgery,  the  wash- 
house,  dead-house,  &c. 

3rd.  Whether  any  patients  have  ever  laboured  under  any 
diseases  that  could  fairly  be  attributed  to  the  locality  of 
the  hospital. 

P.S. — In  the  above  I  have  only  proposed  the  heads  of 
the  most  important  points  for  description,  many  more  will 
suggest  themselves  to  the  intelligent  observer  of  nature, 
who  must,  however,  always  recollect,  that  it  is  on  th» 
innate  features  of  the  country  itself,  and  not  on  its  mere 
geographical  position,  that  its  climate  and  salubrity  depend  ; 
and  that  a  fair  estimate  of  the  influence  of  detached  spots 
upon  the  health  of  the  troops  or  other  inhabitants  is  what 
is  most  wanted  for  a  topographical  memoir. 

(Signed)       J.  R.  Martin, 

Presidency  Surgeon. 

Calcutta,  March  26,  1835. 

Ordered,  that  the  following  letter  be  written  to  the 
Medical  Board. 

No.  113. 

(No.  17  to  the  Medical  Board,  June  8.) 

From  Colonel  W.  Casement,  C.B.,  Secretary  to  the 
Government  of  India  in  the  Military  Department,  to  the 
Medical  Board,  dated  June  8,  1835. 
(Military  Department.) 
Gentlemen, 

I  am  directed  by  Government  to  transmit  the  ac- 
companying paper  by  Surgeon  J.  R.  Martin,  proposing  that 
the  medical  officers  at  each  presidency  be  required  to  furnish 
a  report  on  the  medical  topography  of  the  province,  district, 
or  city,  with  the  localities  cf  which  they  may  be  best 
acquainted,  to  be  afterwards  collated  by  a  committee  of 
surgeons,  and  formed  into  a  topographical  memoir;  and 
to  request  that  your  Board  will  favour  Government  with 
your  sentiments  on  Mr.  Martin's  proposition,  stating 
whether  information  on  all  the  points  enumerated  in  his 
paper  should  be  required  in  the  reports  from  medical 
officers,  and  offering  at  the  same  time  such  suggestions  as 
in  your  opinion  may  tend  to  improve  and  more  completely 
effect  the  object  in  view. 

2.  Be  pleased  to  return  the  enclosure  with  your  reply. 
I  have,  &c. 
(Signed)       W.  Casement,  Col., 

Secretary  to  the  Government  of  India, 
Military  Department. 
Council  Chamber,  June  8,  1835. 


r,  ,  ■  ,  ,  , ,  Secretary  to  the  Government  of 
Replying  to  a  letter    j  ^     .  .      .  D  tment 

from  Colonel  Casement,  «  £         J      L-  -, 

c  ,  ,  ,r  n  forwarding  for  our  consideration 
Secretary  to  the  Govern-        -,         *?  „  e  „ 

i    nJr   y    Tij-ri  and  report  a  memorandum  worn 

ment  ot  India,  Military  .„    ,/        -n    -j  q 

Department,  dated  8th  Mr"  Ma,rtm  Presidency  Surgeon 

•    f   a    j?         r  suggesting'  that  a  topographical 
instant,  forwarding   a       bb  .     &n  t_  i      *  t-  j- 

proposition   from   Mr.    ™F  °f  the  W1h°le  °f  India 
Surgeon  Martin,  relative    should  be  prepared, 
to  a  topographical  de-  We,H  to  ass^70«r  in- 

scription of  the  whole  of    cellency  that  we  very  highly  ap- 
India,  and  reports  for  '  ?™l&t\f  ***gg°*to>*  contained 
the  information  of  Go-   m  M£  f^f  s  memoir,  and  that 
,        ,i  we  shall  hail  with  no  small  wel- 

vernment  on  the  pro-  .  ,     ,  .  ,   ..  , 

■position  come  every  wish  which  it  may  be 

^        "  '  the  pleasure  of  Government  to 

make  known  to  us  in  furtherance  of  its  views. 

3.  The  importance  of  medical  topography,  as  mainly 
contributing  to  the  general  healthiness  and  consequent 
efficiency  of  its  troops,  is  now  admitted  by  the  concurrent 
testimony  of  every  European  government,  nor  has  the  sub- 
ject been  wholly  overlooked  in  this  country ;  many  facts  of 
great  local  interest  are  to  be  found  recorded  in  the  writings 
of  Hamilton,  Breton,  Wade,  and  others,  and  we  have  no 
doubt  but  that  to  these,  the  labours  now  contemplated  are 
destined  to  add  much  very  valuable  information. 

4.  Mr.  Martin's  plan  would,  however,  seem  to  embrace  a 
far  wider  range  of  investigation,  and  we  are  compelled  to 
confess  ourselves  less  sanguine  in  anticipating  a  favourable 
result  from  the  zeal  and  industry  of  our  medical  brethren, 
should  their  labours  not  be  confined  to  an  investigation 
purely  of  a  topographical  nature. 

5.  Your  Excellency  need  not  be  told,  that  to  the  task  of 
forming  a  general  idea  of  the  statistics  of  India,  a  rare  com- 
bination of  talent  is  requisite,  add  to  which,  besides  other, 
advantages,  the  gifted  individual  must  possess  a  degree  of 
leisure  which  may  enable  him  to  give  his  individual  attention 
to  each  subject  under  review,  together  with  a  facility  of 
locomotion,  which  it  is  needless  to  say,  is  altogether  incom- 
patible with  the  duties  of  medical  men  in  this  country. 

6.  The  opportunity  enjoyed  by  medical  men  attached  to 
corps,  will  of  necessity  be  almost  confined  to  the  immediate 
neighbourhood  of  cantonments,  or  at  most  limited  to  the 
line  of  route  between  one  station  and  another. 

7.  To  the  civil  surgeon,  however,  this  objection  does  not 
apply  with  equal  force,  and  it  is  from  him,  in  concert  with  the 
well-directed  inquiries  of  the  local  authorities,  that  we  should 
be  disposed  to  look  for  a  mass  of  material  from  which  the 
statistics  of  each  particular  locality  might  be  gleaned. 

8.  In  conclusion,  the  Board  have  nothing  better  to  pro- 
pose than  the.  formation  of  a  Presidency  Committee,  together 
with  subordinate  local  committees  at  all  the  principal 
stations,  whose  duty  it  should  be  to  receive  all  communica- 
tions, as  well  as  to  collect  whatever  has  already  been  written 
upon  each  particular  locality. 

9.  It  may  almost  be  unnecessary  for  us  to  say,  that  we 
shall  be  found  ever  ready  to  offer  the  best  means  in  our 
power  towards  the  successful  termination  of  the  labours  of 
the  committee  ;  and  further  to  add,  that  the  records  of  our 
office  will  be  found  to  contain  scattered  notices  on  the  pre- 
valence of  disease,  as  connected  with  locality,  which  notices 
will  not  be  held  without  their  value,  when  it  is  considered 
that  they  are  the  result  of  experience  on  the  spot,  and 
in  a  manner  corroborated  by  the  fact  of  the  superintending 
surgeon  deeming  them  of  sufficient  importance  to  include 
them  in  his  annual  report. 

We  have,  &c. 
(Signed)    J.  Longstaff, 

First  Member,  Medical  Board. 
(Signed)    —  Swiney, 

Second  Member,  Medical  Board 
Fort  William,  June  18,  1853. 

P.S. — The  enclosure  received  with  Colonel  Casement's 
letter  under  reply  is  herewith  returned. 


Extract  Bengal  Military  Consultation  

November  23,  1835. 

No.  211. 

From  the  Members  of  the  Medical  Board  to  his 
Excellency  the  Honourable  Sir  C.  J.  Metcalfe,  Bart., 
Governor  General  of  India  in  Council,  dated  June  18, 
1835. 

Honourable  Sir, 

We  have  duly  had  the  honour  of  receiving  a  despatch, 
No.  113,  dated  the  8th  instant,  from  Colonel  Casement,  C.B., 


Ordered,  that  the  following 
Board. 


sply  be  given  to  the  Medical 


No.  364. 

From  Colonel  W.  Casement,  C.B.,  Secretary  to  Govern- 
ment of  India,  Military  Department,  to  the  Medical 
Board,  dated  November  23,  1835. 

Gentlemen, 

With  reference  to  your  letter,  No.  211,  of  the  13th 
June  last,  reporting  on  Mr.  Martin's  paper  relative  to 
topographical  memoir  of  India,  I  am  directed  to  forward  a 
memorandum,  copies  of  which  your  Board  will  be  pleased 
to  circulate  to  officers  on  the  medical  establisment  of  this 
Presidency. 

2.  In  calling  the  attention  of  the  service  to  the  importance 
of  this  object,  your  Board  should  make  no  distinction 
whatever  between  those  in  the  civil  and  military  branches 
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for  it  ought  to  be  recollected,  that  it  is  chiefly  for  the  care 
of  its  armies  that  surgeons  are  sent  to  India  by  the  Home 
Government. 

3.  The  subject  of  the  present  memorandum  should  be 
generally  known  to  all  medical  officers,  and  in  no  countries 
are  opportunities  for  observation  more  extended  and  various 
than  in  India. 

4.  Although  but  incidental  to  the  main  objects,  the 
following  subjects  will  prove  highly  important,  and  may  be 
noticed  with  advantage  by  officers  whose  previous  habits  or 
opportunities  for  observation  may  have  cpialified  them  for 
the  task. 

1st.  The  population  within  the  range  of  inquiry,  with 
description  of  the  dwellings  in  common  use,  the  clothing, 
bedding,  and  furniture,  fuel,  diet,  &c. ;  their  employments, 
customs,  amusements,  &c. ;  the  peculiar  modes  of  cure 
adopted  by  the  inhabitants ;  the  state  of  the  poor,  and  mode 
of  rearing  children. 

2nd.  Tables  of  marriages,  births,  diseases,  and  deaths, 
when  procurable  without  difficulty;  due  discretion  being 
used  in  making  such  inquiries  as  may  be  necessary  for  the 
purpose  amongst  the  natives. 


3rd.  The  diseases  of  cattle  and  others  of  the  lower  order 
of  animals. 

4th.  The  diseases  of  the  plants  and  other  articles  used  in 
the  food  of  the  people,  and  those  of  plants  used  by  cattle. 

5th.  Longevity,  with  a  general  view  of  mortality  amono- 
all  ages  and  sexes. 

6th.  States  of  thermometer,  barometer,  and  hvirro- 
meter,  &c.  J 

7th.  These  and  other  questions  affecting  the  subject  will 
suggest  themselves  to  your  Board ;  and  in  calling  on  those 
under  your  orders  for  topographical  memoirs,  it  should  be 
impressed  on  their  minds,  that  it  is  not  on  mere  geogra- 
phical position  that  climate  and  its  salubrity  depend,  and 
that  a  fair  estimate  of  the  influence  of  detached  spot's  on 
the  health  of  the  troops  or  other  inhabitants  is  what  is  most 
wanted. 

I  am,  &c. 
(Signed)       W.  Casement,  Col., 

Secretary  to  Government  of  India, 
Military  Department. 

Council  Chamber, 

November  23,  1835. 


Supplementary  Observations, 

It  having  been  notified  to  me  that  remarks  supple- 
mentary to  my  evidence  before  H.M.  Sanitary  Commis- 
sioners on  the  Army  in  India  would  be  acceptable,  I  beg 
to  tender  the  following  upon  points  of  importance  : — 

On  the  simplest  Means  for  purifying  Water. 

The  first  observation  I  have  to  offer  relates  to  means  for 
rendering  water  a  more  wholesome  and  grateful  beverage 
than  it  usually  is  to  European  soldiers  in  a  tropical  climate. 

In  the  first  place,  wherever  the  quality  of  the  water  is . 
doubtful,  or  hard  from  the  presence  of  bi-carbonate  of  lime, 
or  whenever  an  epidemic,  especially  cholera  or  dysentery, 
prevails,  water  ought  to  be  boiled  (if  not  distilled)  and  be 
filtered  before  use. 

The  chemist  is  aware  that  the  soluble  bi-carbonate  of 
lime  may  be  at  once  reduced  to  an  insoluble  carbonate  by 
mixing  a  solution  of  quick-lime  (lime  water)  with  water 
holding  the  bi-carbonate  in  solution,  which  may  thus  be 
separated  from  it  by  filtration  or  gradual  deposition.  This 
is  Dr.  Clark's  process,  by  which  the  water  of  the  Kent 
waterworks  is  purified.  But  it  is  not  so  well  applicable 
in  common  use,  where  water  from  different  sources  varies 
so  much  in  the  quantity  of  earthy  matter  present,  and 
where,  on  this  account,  and  from  carelessness,  an  excess  of 
lime  water  (more  injurious  than  the  bi-carbonate)  would 
often  be  used.  Moreover,  it  is  only  by  boiling  that  orga- 
nized beings,  animalcules,  the  larvae  of  insects,  and  cells, 
vegetable  and  animal,  can  have  their  dangerous  vitality 
destroyed,  and  be  reduced  to  common  organic  proximate 
principles. 

The  filter. — Native  red  earthen  spheroidal  jars  (j'halas) 
of  from  thirty  to  forty  gallons  capacity  are  procurable 
almost  everywhere  in  India,  and  used  to  cost  from  eight 
annas  to  one  rupee  each.  For  a  small  advance  on  the  usual 
price  the  potters  would  supply  them  thus  modified — each 
filter  would  consist  of  two  j'halas,  one  placed  over  the 
mouth  of  the  other,  but  supported  by  a  wooden  stand  con- 
sisting of  three  or  four  diverging  legs  enclosing  the  lower 
jar,  and  having  a  boarded  top  with  a  circular  hole  in  which 
the  upper  jar  would  rest,  the  lower  jar  being  propped  up  on 
bricks,  with  its  mouth  close  against  the  conical  bottom  of 
the  upper  jar,  so  as  to  be  closed  by  it,  and  keep  mosquitoes 
and  other  insects  from  entering  and  breeding,  and  by 
decaying  in  the  water,  rendering  it  fetid.  The  lower  jar 
has  a  hole  near  to  the  bottom,  passing  through  a  boss  of 
baked  clay  for  receiving  a  wooden  tap  or  a  cork.  The  upper 
jar  has  an  inch  hole  in  the  centre  of  its  bottom,  about  six 
inches  above  which  there  rests  a  circular  moveable  false 
bottom  of  baked  clay  perforated  by  small  holes  like  a 
colander,  and  having  flanged  edges  for  strength.  This 
bottom  is  divided  into  two  halves,  small  enough  to  pass 
through  the  mouth  of  the  jar,  and  then  be  fitted  in  their 
place.  On  the  colander  bottom  is  to  be  laid  half  an  inch 
of  coarse  well-washed  pebbles,  the  size  of  a  pea ;  on  that 
again  a  similar  layer  of  smaller  pebbles,  and  then,  a  third 
layer  sieved  the  size  of  wheat.  Crushed  vitrified  brick  will 
yield  these  several  pebbles.  On  this  upper  layer  must  be 
placed  one  or  two  inches  of  river  sand,  previously  heated 
red  hot  and  well  washed;  on  this  sand  must  be  spread  two 
or  three  inches  of  coarsely  ground  charcoal,  the  size  of 
wheat.  Above  the  charcoal  should  lie  another  layer  of 
sand,  followed  by  pebbles,  and  these  may  be  kept  down  by 
another  earthen  colander.  The  whole  layers  may  occupy 
eight  inches  besides  the  colanders  :  the  uppermost  colander 
being  about  15  inches  above  the  bottom  hole.  In  a  large 
j'hala  there  will  remain  above  the  filter  a  depth  of  three 
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feet  or  more  for  water,  and  the  depth  may  be  increased  by 
mounting  on  the  jar  an  earthen  cylinder,  in  size  like  a  large 
chimney  pot. 

The  mouth  of  the  jar  should  be  made  with  a  massive  edge, 
having  round  it  a  groove  three-quarters  of  an  inch  deep  to 
receive  the  lower  edge  of  the  cylinder;  a  circular  disk  of  cot- 
ton cloth  of  several  layers  being  previously  placed  upon  the 
jar's  edge,  and  then  wedged  into  the  groove  by  the  cylinder. 
When  the  jar  is  filled  with  water  up  to  the  top  of  the  cylin- 
der a  head  of  water  is  obtained,  which  presses  with  such 
force  on  the  filter,  that  this  may  be  of  considerable  thick- 
ness and  closely  packed, — points  of  much  importance ;  most 
filters  being  defective  in  not  having  over  them  a  sufficient 
head  of  water.  Some  oozing  of  water  through  the  cloth 
joint  at  the  bottom  of  the  cylinder  will  take  place,  and  forms 
part  of  the  design.  This  water  trickling  down  the  outer 
surfaces  of  both  jars  aids  the  porosity  of  the  jars  by  en- 
circling them  with  an  evaporating  surface  of  moisture, 
which,  if  the  jars  stand  in  a  thatched  shed,  well  sheltered 
from  the  sun,  but  open  to  all  currents  of  air,  will  bring  the 
filtered  water,  in  the  course  of  a  day,  nearly  down  to  the  dew 
point.  The  top  of  the  cylinder  or  jar  should  be  always  well 
closed  with  a  lid. 

Such  filters  are  very  easy  of  construction ;  they  cost  but 
a  trifle;  and  the  jars,  with  care,  will  last  a  long  time.  The 
filtering  mass  is  easily  accessible  for  periodical  renewal  of 
the  charcoal  and  sand,  and  for  well  washing  and  sieving 
again  of  the  gravel.  Care  must  be  taken  that  the  circular 
holes  in  the  wooden  stand  carrying  the  upper  fhvda  must  be 
of  such  size,  that  when  a  cushion  of  cloth  or  straw  is  placed 
around  it,  it  shall  press  against  the  jar  at  the  level  of  or  just 
below  the  false  bottom  or  lower  colander  within,  so  as  to 
guard  against  the  jar's  being  burst  or  crushed  by  the  load 
within,  which  bears  against  that  part  of  the  vessel  pressed 
by  the  colander. 

Method  and  Apparatus  for  economically  con- 
verting Vapid  Water  into  a  grateful  and 
refreshing  Beverage. 

Thus  may  be  obtained  water  as  good  as  can  be  com- 
manded, without  distillation,  and  also  cool;  but  having 
been  boiled,  it  will  be  as  vapid  as  distilled  water.  It  needs 
to  be  impregnated  again  with  atmospheric  air,  or,  still 
better,  with  carbonic  acid  to  the  small  extent  which  forms 
the  lately  fashionable  beverage,  "  Carrara  water." 

This  may  be  easily  and  cheaply  effected  in  India  thus  : — 
Fruits  yielding  vegetable  acids  abound  there,  and  at  a  low 
price.  Their  juice  may  be  expressed  rapidly  and  thoroughly 
by  any  press  made  on  a  right  principle.  I  filled  with  lemon 
juice,  in  a  short  time,  with  the  labour  of  a  few  coolies, 
twenty-five  or  thirty  wine  pipes  of  the  largest  size.  The 
press  was  inexpensive,  but  space  for  the  shortest  descrip- 
tion cannot  be  here  afforded. 

Three  casks  and  a  few  yards  of  small  india-rubber  tubjng 
form  nearly  all  the  apparatus  which  would  be  needed. 
First,  an  acid  barrel  of,  say,  nine  gallons  (the  hoops  pre- 
viously varnished  to  prevent  their  rusting)  is  set  on  end 
upon  a  stand  five  feet  high.  Near  it,  and  suspended  a  foot 
lower  than  its  bottom,  a  barrel  of  from  IS  to  24  gallons  is 
hung  by  cords  reaching  from  each  end  of  it  to  a  horizontal 
bar  (supported  by  walls  or  posts),  three  or  four  feet  above 
it.  This  barrel  is  easily  agitated  longitudinally,  each  end 
striking  against  spring  posts  set  in  the  ground.  From  the 
top  of  this  cask,  near  the  bung-hole,  proceed  two  india- 
rubber  half-inch  tubes  to  the  first  (the  acid  barrel),  one 
tube  entering  the  top  of  this  barrel,  the  other  its  bottom. 
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These  tubes  hang  loosely  enough  to  follow  the  movement 
of  the  larger,  the  gas-generating  barrel,  when  it  is  agitated. 
The  tube  proceeding  from  the  bottom  of  the  acid  barrel  to 
the  top  of  this  barrel  is  compressible  partially  or  completely 
by  means  of  a  fork  astride  of  it,  made  of  two  slips  of  wood 
hinged  together  at  one  end  like  a  lemon  squeezer,  and 
brought  together  at  the  other  end  by  a  cord  or  screw. 

A  third  cask  (a  hogshead  or  butt)  is  to  be  suspended  a 
few  feet  from  the  generating  cask,  at  about  the  same  level, 
and  slung  to  a  beam  in  the  same  manner,  by  ropes  at  each 
end  of  it,  four  or  five  feet  long,  but  diverging  to  hooks  in 
the  beam,  twice  as  far  apart  as  the  points  of  attachment  to 
the  cask.  This  divergence  of  the  ropes  will  cause  each  end 
of  the  cask,  as  it  is  oscillated,  to  plunge  alternately  down- 
ward, which,  with  the  blow  against  a  padded  spring  post  at 
each  end,  will  cause  a  violent  agitation  of  the  liquid  in  the 
cask. 

From  the  top  of  this  cask  a  rubber  tube  proceeds  to  the 
top  of  the  generating  barrel,  near  to  where  the  other  tubes 
enter  it  from  the  acid  barrel. 

This  is  all  the  apparatus,  I  think,  necessary  for  making 
Carrara  water  in  quantity. 

It  is  to  be  put  in  action  thus  : — The  acid  barrel  is  to  be 
filled  with  any  vegetable  acid,  as  lime  juice,  or  a  strong 
decoction  of  any  of  the  many  acid  or  unripe  fruits  abounding 
in  India ;  the  lower  tube  from  the  barrel  being  previously 
closely  compressed. 

Into  the  generating  barrel  should  be  poured,  through  the 
bung-hole,  about  twenty  pounds  weight  of  ground  "  ktinkur," 
the  common  stalagmitic  limestone  of  India ;  or,  better 
still,  with  ground  chalk,  of  which  vast  quantities  are 
brought  out  to  India  as  ballast.  The  bung-hole  is  then 
weU  closed. 

The  large  impregnating  cask  is  to  be  filled  to  about  two- 
thirds  with  the  coolest  water  from  the  filters.  A  gallon  or 
two  of  acid  is  allowed  to  run  from  the  acid  barrel  into  the 
generating  cask,  which  is  then  well  oscillated  to  favour  its 
action  on  the  limestone  powder  or  chalk.  Gas  will  imme- 
diately begin  passing  over  into  the  impregnating  cask, 
which  is  to  be  rapidly  oscillated,  that  the  gas  may  be 
absorbed  as  fast  as  it  flows  in.  As  the  water  takes  it  in 
the  flow  of  gas  is  to  be  increased  by  agitating  the  generating 
cask  from  time  to  time,  and  by  allowing  acid  to  flow  into 
this  cask  more  or  less  quickly  through  the  tube  from  the 
acid  barrel,  partially  compressed  by  the  forked  sticks. 

There  ought  to  be  a  pressure  gauge  screwed  into  one  end 
of  the  impregnating  cask  to  denote  the  tension,  and  a  vent 
peg  or  flute-key  valve  to  be  opened  when  it  should  exceed 
the  working  pressure  of  the  cask,  which  ought  to  be  gas- 
tight  and  strong  enough  to  bear  one  and  a  half  or  two 
atmospheres. 

A  cask  would  answer  made  twice  the  substance  of  a  wine 
cask,  and  with  twice  as  many  hoops,  or  a  well  hooped  wine 
cask,  if  protected  by  a  safety  valve,  and  having  each  end 
supported  by  a  stout  plank,  backed  by  a  bar  of  wood,  the 
two  bars  being  drawn  towards  each  other  by  means  of  two 
iron  rods  running  lengthways  outside  the  cask.  The  cask 
ought  to  be  well  charred  on  the  inside  before  it  is  hooped 
together,  otherwise  the  wood  will  for  some  time  give  an 
unpleasant  flavour  to  the  liquor. 

Thus  may  be  formed  a  grateful  beverage,  which,  with 
the  addition  of  syrup  of  ginger,  orange,  or  lemon  (all  of 
them  to  be  made  in  India  for  a  trifle),  might  equal  capillaire 
in  attractiveness.  It  will  be  observed  that  only  one  strong 
cask  and  two  barrels,  with  a  few  yards  of  rubber  tubing 
and  of  rope,  constitute  all  the  apparatus  necessary  tor 
making  sixty  or  eighty  gallons  at  a  time.  There  is  no 
forcing  gas  pump,  no  brass  joints,  no  agitating  apparatus 
with  stuffing  boxes,  all  of  them  liable  to  leak  and  get  out 
of  order ;  and  no  cocks,  saving  one  tap  to  the  impregnating 
cask  for  drawing  off  the  liquid.  If  lime  or  lemon  juice  be 
employed  for  generating  the  gas,  and  the  limestone  be  fully 
saturated  with  the  acid,  the  refuse  citrate  of  lime  would  be 
worth  perhaps  one  shilling  a  pound,  which  ought  to  pay  the 
cost  of  the  prepared  beverage,  and  of  the  syrups,  if  this 
indulgence  is  added.  As  mafic  acid  is  said  to  be  acquiring 
in  England  much  value  in  dyeing,  and  must  abound  in  the 
sweet  fruits  of  India  in  their  unripe  state,  a  malate  of  lime 
might  prove  an  interesting  product  of  the  process,  which,  as 
well  as  the  citrate  of  lime  made  at  other  times,  if  neglected 
by  the  commissariat  as  beneath  its  notice,  might  be  allowed 
to  form  an  encouraging  perquisite  to  the  soldiers  who 
undertook  to  prepare  the  beverage  for  their  comrades  and 
themselves. 

I  have  not  at  any  time  made  so  simple  an  apparatus  as 
the  above  for  impregnating  water  with  gas  ;  but  an  acquain- 
tance with  such  chemical  processes  enables  me  to  recommend 
it  without  any  doubt  of  its  answering  well,  if  ordinary 
attention  be  paid  to  the  directions  for  the  construction  and 
use  of  it. 

I  have  in  my  evidence  mentioned  the  low  cost  at  which 
I  succeeded  in  producing  sulphuric  acid  in  India  by  placing 


the  acid  chambers  under  ground,  and  by  other  provisions. 
If  this  acid  should  be  employed,  the  acid  barrel  may  still  be 
made  of  wood,  if  it  be  well  coated  within  with  shell  lac,  which 
will  for  a  long  time  bear  the  action  of  sulphuric  acid  of  the 
degree  of  dilution  best  suited  for  generating  carbonic  acid 
from  chalk  or  ground  limestone ;  but  a  small  leaden  tube 
might  have  to  be  substituted  for  the  vulcanized  india-rubber 
one. 

I  do  not  think  there  will  be  found  any  simpler  or  cheaper 
means  for  quickly  and  surely  impregnating  a  large  quan- 
tity of  water  with  carbonic  acid  than  the  above.  Neither 
the  old  apparatus  of  Dr.  Wolf  or  of  Dr.  Noothe,  or  the 
latter  in  its  modern  form  of  the  "  Gasogene,"'  would  on  a 
large  scale  be  at  all  comparable  with  it  in  cheapness  or 
effectiveness;  for  brisk  agitation  of  the  fluids' is  essential 
for  making  the  liquid  take  into  its  pores  the  gaseous  one 
with  adequate  rapidity,  especially  where  the  water  is  not 
very  cold ;  for  it  has  to  be  borne  in  mind  that  at  a  tempera- 
ture of  90°  water  is  indisposed  to  take  up  any  carbonic  acid 
spontaneously. 

There  is  one  other  process  by  which  I  have  no  doubt 
carbonic  acid  might  be  obtained  in  an  available  form  from 
materials  costing  scarcely  anything,  viz.,  by  burning  to- 
gether in  a  stove,  or  chafing  dish  of  suitable  form,  good 
charcoal  and  limestone,  in  the  proportion,  say,  of  one  of  the 
former  to  eight  or  ten  of  the  latter,  and  drawing  up  the 
products  into  a  large,  gasometer.  These  would  consist  of 
atmospheric  air  deprived  of  about  half  its  oxygen  and  largely 
charged  with  carbonic  acid,  both  that  expelled  from  the 
limestone  and  that  yielded  by  the  combustion  of  the  char- 
coal. 

There  would  also  be  present  a  little  carbonic  oxide,  re- 
sulting from  the  necessity  of  limiting  the  air  feeding  the 
combustion  to  not  more  than  the  double  of  the  theoretical 
quantity  necessary.  When  the  mixed  gases  in  the  gaso- 
meter had  cooled  down  they  would  have  to  be  driven  into 
the  impregnating  cask  by  a  forcing  pump,  the  incondensible 
nitrogen  and  oxygen  being  allowed  to  escape  through  the 
safety  valve  with  such  carbonic  acid  as  was  not  taken  up. 

A  gasometer  for  the  purpose  may  be  made  of  the  thinnest 
sheet  iron,  with  the  lines  of  junction  perfectly  air-tight, 
without  either  lap-soldering  or  riveting,  by  employing  a 
joint,  I  have  found  very  effective  for  all  such  purposes,  and 
to  require  little  labour  or  skill,  while  it  gives  to  the  whole 
the  stiffness  of  a  framing.  But  though  the  materials  yield- 
ing the  gas  would  cost  less  by  this  process  than  by  using 
either  vegetable  or  mineral  acid  to  discharge  it  (unless,  in- 
deed, the  vegetable  salt  of  lime  resvilting  were  sold),  the 
apparatus  would  be  so  much  more  cumbrous  and  costly 
that  I  refer  to  this  plan  rather  as  a  last  resort,  should  acids 
at  any  place  not  be  procurable,  than  as  comparable  with 
acid  as  a  means  of  expelling  the  gas  from  a  carbonate  of 
lime. 

On  the  making  of  Ice  and  cooling  of  Buildings 
by  the  Evaporation  of  Ether.— Mr.  Harrison's 
Process. 

The  next  subject  upon  which  I  venture  some  remarks  is 
Mr.  Harrison's  freezing  process,  by  the  evaporation  of 
ether, — an  invention  admirable  in  its  design,  and  in  the 
manner  in  which  it  is  being  given  effect  by  the  intelligent 
engineer  who  is  making  the  machines,  which  promise  to 
confer  no  small  boon  upon  residents  in  the  tropics. 

Having,  at  Sir  Proby  Cautley's  suggestion,  examined  the 
machine  with  some  attention,  both  as  an  instrument  for 
freezing  water,  and,  suitably  modified,  for  cooling  buildings 
as  has  been  proposed,  I  am  led  to  think  the  following 
observations,  prompted  by  Indian  experience,  may  place 
these  questions  in  a  light  suggestive  of  considerations  of 
some  practical  importance.  For  this  view  we  need  not  here 
occupy  ourselves  with  the  capacity  for  latent  heat  of  the 
ether  employed,  nor  the  capacity  for  heat  of  temperature 
of  the  brine ;  we  need  not  look  to  these,  the  intermediate 
agents  in  the  series,  but  may  direct  attention  only  to  the 
condensing  water  at  the  commencement  of  the  series  as  the 
agent  upon  which  falls  the  burden  of  absorbing  all  the  heat 
given  out,  either  by  the  water  to  be  frozen  at  the  end  of  the 
series,  where  ice  is  to  be  the  product,  or  by  the  air  to  be 
tempered,  where  the  object  is  the  cooling  of  buildings.  In 
addition  to  this  duty  the  condensing  water  must  take  up 
the  large  quantity  of  heat  which  the  surrounding  air  will  be 
constantly  imparting  at  all  points  to  a  bulky  and  cold 
apparatus  working  in  a  hot  climate. 

Water  taken  at  a  temperature  of,  say,  80°  or  85°  must  lose 
about  200°  of  heat  (latent  and  thermometric)  before  it  is 
firmly  frozen ;  all  of  which  heat  must  be  taken  up  by  the 
water  condensing  the  ether.  Again,  as  the  ether  is,  I  am  in- 
formed, condensed  in  the  machine  at  a  pressure  of  about  26 
inches  of  mercury,  its  condensing  temperature  will  not 
exceed  90°.  Now  in  the  hot  months  water  is  not  to  be 
had  below  80°,  excepting  from  wells  30  or  40  feet  deep. 
From  these  it  may  be  obtained  at,  say,  70°  or  75°.  Since 
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the  condensing  current  cannot,  without  a  loss  of  time  and 
effect,  be  detained  against  the  ether  tubes  long  enough 
for  the  condensing  ether  to  warm  it  up  to  its  own  con- 
densing temperature  of  90°,  it  will  not  in  practice  have 
more  than  10,  or  possibly  15,  degrees  of  cooling  action 
available.  Therefore,  to  freeze  a  given  quantity  of  water  at 
the  other  end  of  the  series,  twenty  times  that  weight  of 
water  must  be  employed  at  the  commencement  to  condense 
the  ether ;  and  in  practice  much  more,  in  order  to  absorb 
also  the  heat  leaking  into  all  parts  of  the  apparatus  from 
the  air  descending  constantly  over  the  apparatus  as  it  is 
cooled  by  it.  A  supply  of  condensing  water  ought  to  be 
provided  of  at  least  25  times  the  ice  to  be  produced. 

A  large  .machine,  making,  as  is  stated,  1,000  pounds  of 
ice  an  hour,  would  require  25,000  pounds  of  condensing 
water,  and  working  eight  hours  200,000  lbs.  To  supply 
this  large  volume  of  water  in  the  dry  months,  it  might  take 
from  10  to  15  common  wells,  a  yard  in  diameter,  and 
nearly  one  horse  power  of  the  steam  engine,  for  eight  hours 
acting  on  forcing  pumps,  to  raise  it  40  or  50  feet,  or  eight 
pair  of  country  bullocks  attended  by  16  men.*  It  would, 
therefore,  be  an  act  of  provident  economy  to  employ  the 
condensing  water  afterwards  for  garden  irrigation,  the 
only  cultivation  taking  place  in  the  hot  season.  Of 
shallow  surface  waters,  as  of  "j'heels"  and  tanks  with  a 
temperature  approaching  neariy  ifcafc  of  boiling  ether,  a 
vast  quantity  would  have  to  be  carried  through  the  con- 
denser in  order  to  absorb  the  heat. 

For  various  reasons  I  think  that  small  machines,  on  a 
scale  adapted  to  water  power  where  it  is  available,  or  to  that 
of  cattle,  would  be  preferable  for  the  interior  of  India.  The 
dispensing  with  a  steam  engine  so  troublesome  to  keep  in 
order  at  a  distance  from  engine  factories,  the  more  ready 
supply  of  condensing  water  for  small  machines,  there  being 
many  instead  of  a  single  one  to  rely  on,  which  if  out  of 
order  might  suddenly  deprive  a  large  station  of  the  supply 
of  ice,  would,  I  think,  taken  together,  more  than  counter- 
balance the  greater  proportional  absorption  of  atmospheric 
heat  into  small  machines,t  and  the  greater  friction  in  work- 
ing the  pumps  as  well  as  greater  cost  of  cattle  labour. 
Cattle  tread-mills  as  employed  in  America  would  work  the 
pumps  in  machines  of  an  intermediate  size  with  probably 
much  advantage. 

An  apparatus  devised  many  years  ago,  for  both  con- 
densing and  evaporating  purposes,  would,  from  its  quick 
sensibility,  prove,  I  believe,  especially  adapted  for  the  ice 
machines  of  all  sizes,  more  particularly  for  the  smaller 
machines.  Although  this  apparatus  has  not  as  yet  been 
constructed,  or,  indeed,  described,  I  cannot  doubt  that  it 
would  prove  very  far  cheaper  in  its  construction  and  more 
effective  in  action  than  the  forms  of  apparatus  usually 
employed  for  surface  condensation. % 

With  respect  to  the  proposal  to  cool  dwellings  in  India 
by  these  ether  engines,  suitably  modified  for  the  purpose, 
it  has  to  be  borne  in  mind  that  at  the  season  and  in  the 
provinces  in  which  the  hot  winds  blow,  water  evaporating 
upon  tatties  (the  whole  cooling  power  of  which  is  available 
in  lowering  the  temperature  of  the  ventilating  current) 
would  have  to  be  rivalled  by  the  water  condensing  the  ether 
in  the  machine. 

That  this  condensing  water  would  bear  no  comparison 
with  the  former  in  cooling  power  will  at  once  be  manifest. 
We  have  seen  above,  that  in  the  hot  months,  water,  in 
quantity.§  is  not  to  be  had  more  than  from  10  to  15  degrees 
below  the  temperature  at.  which  the  ether  is  condensed ; 


*  Incredible  as  it  may  appear,  I  found,  upon  repeated  trials,  that  a 
pair  of  ordinary  "  zumeendarce  "  bullocks,  with  the  two  attendant  men, 
raising  water  by  the  bag  and  rope  (in  universal  use  in  India  where  the 
depth  to  the  water  exceeds  20  feet),  did  not  equal  in  etl'ect  more  than 
about  one-eighth  of  the  estimated  single  horse  power,  and  that  the  cost 
of  irrigating  land  throughout  Western  India  ranged,  for  the  three 
waterings  usual  in  the  season,  from  one  to  three,  and  sometimes  four 
rupees  a  bieah,  more  than  double  the  Government  rent  on  the  land  ! 

t  If  all  parts  of  the  machine  were  well  jacketed  with  charcoal  or 
blankets,  it  would  no  doubt  materially  reduce  the  entrance  of  heat. 

X  Vide  note  t  in  next  column. 

§  Cool  water  of  deep'  wells  cannot  be  obtained  in  any  very  great 
quantity  within  a  distance  at  which  it  would  retain  its  coolness  in  tra- 
velling. It  has  been  suggested  that  the  condensing  apparatus  itself 
might  be  sunk  into  one  of  tho  wells,  and  these  all  connected  with  each 
other  by  subaqueous  tunnels.  I  have  in  earlier  writings  proposed  con- 
necting wells  for  irrigation  in  this  manner  to  a  central  well  containing 
a  hydraulic  machine;  but  each  such  tunnel  would  cost  more  than 
several  native  wells.  In  the  present  case  the  main  objection  would  be 
rapid  heating  of  the  water  by  the  ether  undergoing  condensation.  As 
water  is  drawn  oil' from  a  well  it  is  rapidly  replaced  by  water  llowing  in 
from  the  surrounding  sandy  stratum.  All  tho  water  in  eight  wells,  each 
one  yard  in  diameter,  and  having  ten  feet  deep  of  water  (an  unusual 
quantity  in  the  hot  season),  would  not  exceed  :i5,000  pounds,  so  that  if 
the  water  of  all  the  wells  could  be  thoroughly  mixed  it  would  be  heated 
up  in  less  than  an  hour  and  a  hall',  and  would  not  cool  again  perhaps  in 
a  week.  As  to  any  plunging  process  for -enforcing  a  circulation  of  the 
water  through  the' earth  around,  it  would  be  found,  to  be  at  all  effectual, 
quite  ns  laborious  as,  and  more  expensive  from  the  provisions  necessary, 
than  raising  the  water  at  once,  and  it  would  soon  exhaust  the  cooling 
power  of  any  such  area  of  soil  as  it  would  be  possible  to  force  the  water 
through.  Moreover,  it  woidd  endanger  a  rapid  destruction  of  the  wells. 
In  the  plan  for  cooling  air  in  wells  described  in  a  former  part  of  this 
evidence,  120  wells  are  provided  for  one  barrack,  and  the  effect  is  aided 
by  a  certain  amount  of  evaporation. 


and  that  practically  not  more  than  ten  degrees  of  cooling 
action  are  available.  Whereas  when  water  evaporates  from 
tatties  into  a  hot  wind  entering  the  tatties  at  the  temperature 
from  1003  to  115°  (that  common  in  the  hot  winds),  such 
water,  evaporating  at  those  temperatures,  renders  latent 
about  1,200°  of  heat,  all  of  which  absorption  of  heat  is 
effectual,  and  will  ccol  a  brisk  wind  in  the  moment  of  its 
permeating  a  tatty  by  30°.  Water  at  75°  or  80°  evapo- 
rating on  tatties  is  therefore  at  least  a  hundred  times  as 
effectual  in  cooling  a  ventilating  current  as  it  would  prove 
when  acting  by  condensing  ether,  or,  in  other  words,  to 
produce  an  equally  cooling  effect  on  a  building  with  an 
equally  large  amount  of  ventilation,  a  hundred  times  as 
much  water  would  have  to  be  provided  in  the  one  case  as 
in  the  other. 

It  will  not  be  argued  that  the  evaporating  action  of  water 
might  also  be  employed  to  condense  the  ether,  for  that 
would  call  for  an  impracticable  multiplication  of  the  metallic 
surfaces,  and  as  the  same  current  of  wind  would  be  needed 
to  give  effect  to  the  evaporation  in  either  case,  to  interpose 
an  ether  machine  would  be  merely  a  circuitous  and  expen- 
sive way  of  cooling  by  "tatty"  action.  The  machine- 
cooling,  if  employed  at  all,  must  be  effected,  as  in  the 
freezing  process,  by  condensing  the  ether  by  water  acting 
in  its  liquid  state  as  a  current  of  convection  conducting  off 
and  absorbing  heat  from  the  metallic  surfaces  transferring 
it  from  the  condensing  ether. 

The  waste  of  water  running  down  from  fairly  managed 
tatties  forms  an  inappreciably  small  proportion  of  that 
effectively  evaporated,  as  I  have  repeatedly  proved  by  ex- 
periment; yet  to  cool  the  ventilating  current  of  a  large 
barrack,  so  prodigious  is  the  quantity  of  water  required, 
that  the  bullocks,  well-men,  and  "  bheesties,"  (water 
bearers),  necessary  for  drawing  the  water  from  wells  and 
conveying  it  to  the  tubs  (where  it  is  chucked  on  the  tatties 
by  boys  with  leathern  mugs),  constitute  the  chief  expense, 
while  the  demand  on  the  wells  at  hand  oftentimes  exceeds 
their  power  of  supply.  The  hundredfold  greater  quantity 
which  the  ether  process  would  require  could  scarcely  be 
obtained  at  hand  excepting  on  the  banks  of  rivers,  and  at 
a  cost  for  draught  (unless  by  steam  power  where  fuel  was 
cheap  and  machinery  easily  repaired),  for  which  no  advan- 
tages could  compensate  so  long  as  tatties  can  act.  But  at 
those  seasons  and  in  those  regions  of  India,  where  often 
only  a  moderate  elevation  of  temperature  exists,  but  is 
rendered  very  oppressive  from  the  stagnation  and  peculiar 
temperament*  of  the  atmosphere,  great  relief  would  be  felt 
if  the  air  of  a  barrack  could  be  reduced  only  10°  or  15°,  as  from 
85°  or  95°  to  75°  or  80°.  By  no  other  means  perhaps  could 
this  be  effected  so  well  as  by  the  ether  process.  Where  a  re- 
duction of  only  10°  or  1 5°  in  the  temperature  would  materially 
mitigate  the  oppression  of  a  stagnant  and  somewhat  humid 
atmosphere,  such  as  often  prevails  in  Bengal,  and  where 
tatties  are  therefore  unavailing,  it  may  be  well  worth  while 
to  put  in  action  the  ether  process,  even  though  it  should 
bring  the  atmosphere  below  its  dew-point. 

The  interest  and  importance  which  attaches  to  the  question 
having  led  me  to  consider  how  to  apply  the  process  in  the 
most  economical  and  effective  manner  for  producing  as  well 
as  cooling  a  currentf  of  ventilation,  adequate  for  a  whole- 
some supply  to  a  large  number  of  persons,  I  should  feel 
tempted  to  intrude  a  description  of  the  apparatus  and 
arrangement  which  the  conditions  have  suggested,  did  space 
permit  it,  and  had  riot  members  of  the  commission,  or  others 
under  their  guidance,  probably  directed  abler  attention 
already  to  the  question. 

A  floating  River-power  Water  Mill,  and  a  Hy- 
draulic Machine  for  working  the  Ether  Pro- 
cess. 

I  cannot,  however,  refrain  from  remarking  that  there 
are  already  several  stations  on  the  banks  of  rivers  where  a 
brisk  stream  is  passingbelow  a  lofty  bank,  and  where  it 
seems  to  me  the  following  instrument  might  be  rendered 


*  A  term  I  ventured  to  introduce  in  earlier  writings  to  denote  its 
state  with  respect  to  warmth,  moisture,  and  electricity  combined. 

1 1  may  briefly  remark  that  the  apparatus  for  producing  ventilation 
by  means  of  a  cooling  current  would  bo  placed  above  the  ceiling,  and 
act  on  the  principle  1  have  elsewhere  advocated  of  a  doivuward  ventila- 
tion of  cold  heavy  air.  By  employing  the  sensitive  apparatus  referred 
to  in  the  preceding  column  the  air  might  be  cooled  directly  by  the 
evaporating  ether,  without  the  intervention  of  a  liquid  medium  such  as 
tho  brine  current  in  the  ice-making  apparatus ;  but  without  such  an 
especial  and  very  sensitive  apparatus  a  largo  volume  of  so  poor  a  heat- 
conducting  medium  as  air  could  not  be  cooled  directly  by  the  ether, 
even  though  the  latter  would  in  evaporating  fall  much  below  the  freezing 
point,  indeed  below  zero.  As  to  the  condensation  of  the  ether  after- 
wards by  the  outflow  ing  current  of  air,  when  at  a  temperature  of  at 
least  80°  (i.e.,  as  it  was  being  discharged  from  the  building),  it  is  an 
action  which  could  not  be  secured  without  a  condensing  surface  of 
metal  of  great  extent,  bearing  some  such  proportion  to  the  surface  needed 
for  condensing  by  water,  as  do,  inversely,  the  small  capacity  for  heat  and 
small  heat-conducting  power  of  air  bear  to  the  vastly  greater  capacity 
for  heat  and  conducting  power  of  water,  especially  when  the  capacities 
of  air  and  water  are  estimated  by  volume,  and  certainly  mechanical 
means  for  urging  the  air  current  would  be  needful. 
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very  effectual  for  the  object  in  view.  It  was  contrived  many 
years  ago  (while  I  was  conducting  experiments  on  irriga- 
tion) for  supplying  the  wide  and  elevated  plains  of  rich  but 
thirsty  land  through  which  the  Ganges,  Jumna,  Gogra, 
Soane,  Chumbul,  and  many  another  river  cut  their  way, 
throughout  western  and  central  India. 

It  was  my  purpose  at  one  time  to  have  constructed  this 
moveable  engine  of  irrigation,  and  put  it  in  action  at  dif- 
ferent places,  to  demonstrate  to  the  natives  what  a  spon- 
taneous source,  in  many  a  place,  of  power  and  of  water  they 
were  neglecting.  The  instrument  is  briefly  this  :  — The  large 
massive  boats  built  at  Philibeet,  near  Bareilly,  are, 
or  were,  to  be  bought  second-hand  at  five  pounds  each  and 
even  less.  A  pair  of  these  placed  parallel,  fifteen  or  twenty 
feet  apart,  are  to  be  strongly  bridged  to  each  other  by  cross 
and  diagonal  spars  or  the  stoutest  bamboos.  This  twin 
boat  is  to  be  anchored  near  the  shore  at  a  spot  where  the 
stream  is  stiffest.  The  rush  of  water  between  these  boats 
may,  if  desired,  be  increased  by  a  spreading  hoarding  of 
planks  or  bamboo  matting,  well  supported  by  bamboos,  so 
tethered  in  front  of  them  as  to  collect  and  direct  into  the 
channel  between  them  a  current  of  double  width. '  The 
whole  width  of  the  channel  between  the  boats  is  to  be  occu- 
pied by  an  undershot  waterwheel  having  deep  boards.  From 
a  large  drum  or  band  wheel  on  the  same  axis  with  it  pro- 
ceeds a  broad  leather  band  obliquely  upwards  and  back- 
wards to  a  much  smaller  drum  wheel,  mounted  on  an  axis 
at  the  top  of  a  gallows  or  lofty  frame.  This  frame  is  formed 
by  two  masts  on  each  boat,  converging  towards  each  other, 
as  they  rise  up  to  a  yard  or  more  above  the  level  of  the  river 
bank,  whatever  its  height  may  be. 

This  water-mill  has  not  been  constructed,  but  the 
hydraulic  apparatus  to  be  driven  by  it  has,  and  with  com- 
plete success.  It  is  a  modification  of  the  Persian,  or  rather, 
Egyptian  wheel  and  endless  chain  of  buckets. 

In  the  Persian  wheel  and  buckets  (generally  earthen  pots 
from  ancient  times  employed  in  that  country  and  throughout 
the  rest  of  Asia,  especially  in  Western  India),  the  water  is 
poured  centripetally  into  a  trough  below  the  axis  of  thevvheel. 
Much  of  it  is  consequently  spilt,  and  nearly  all  would  be 
carried  down  again  into  the  well,  were  not  a  very  slow  motion 
maintained;  but  so  slow  a  motion  necessitates  the  keeping 
in  motion  of  a  great  load  of  water  for  a  comparatively  small 
delivery.  This  centripetal  delivery  is  a  defect  also  per- 
vading, I  believe,  all  the  improved  modifications  of  the 
machine  employed  to  raise  water  in  Europe. 

Observing  that  the  natives  of  India  confine  their  em- 
ployment of  the  Egyptian  wheel  and  pots  to  raising  water 
only  at  depths  within  about  20  feet,  owing  to  the  great 
weight  of  the  pots  and  the  water  suspended,  and  that  slow 
as  the  motion  is  a  serious  proportion  of  the  water  is  spilt 
into  the  well  again,  I  made  an  effort  to  improve  this  ancient 
machine,  not  only  by  adopting  a  centrifugal  instead  of  a 
centripetal  delivery  of  the  water,  but  more  especially  by 
making  the  buckets  of  the  shape  B,  B,  &c,  seen  edgeways 
in  Fig.  1  and  broadways  in  Fig.  2,  and  with  their  mouths 
C,  C,  &c,  at  the  outer  side ;  and  then  attaching  the  buckets 
by  cross  rails  r  r,  &c,  to  the  two  endless  ropes  R,  R,  &c, 
in,  such  manner  that  the  buckets  shall  hang  entirely  on  tlie 
inner  side  of  the  ropes.  The  effect  of  these  provisions  will 
immediately  appear.  The  ropes  travel  round  two  equal 
sized  grooved  wheels  A,  A,  Figs.  1  and  2,  fixed  on  the  same 
axis  (at  the  top  of  the  masts)  which  carries  the  hand  wheel 
already  named.  These  grooved  wheels  are  fixed  on  the 
axis  about  an  inch  further  apart  than  the  breadth  of  the 
buckets,  so  that  the  buckets  in  ascending  can  pass  between 
them,  and  lie  entirely  within  the  line  of  their  circumference. 
Now,  if  the  ropes  are  travelling  at,  say,  six  miles  an  hour, 
the  water  in  each  bucket  will  have,  of  course,  a  momentum 
due  to  that  velocity ;  but  as  each  bucket  comes  into  the 
position  of  the  uppermost  one,  B,  X,  its  back  or  central 
side  e,  which  extends  half-way  towards  the  centre  of  the 
wheel  (the  radius  of  which  does  not  exceed  twice  the  width 
of  the  bucket),  has  its  velocity  retarded  by  one  half,  and 
moves  only  at  the  rate  of  three  miles  an  hour.  The  water, 
however,  which  it  contains  being,  as  a  liquid,  free  to  move, 
obeys  its  own  momentum  of  six  miles  an  hour,  and  leaping 
out  into  the  trough,  T,  is  all  secured  before  the  bucket  has 
even  descended  to  a  level  with  the  axis  of  the  wheel. 

If,  on  the  other  hand,  the  machinery  should  be  moving 
very  slowly,  the  whole  water  simply  pours  itself  out  into 
the  trough  before  the  bucket  arrives  at  the  position  B  1 ; 
and  at  any  intermediate  velocities  between  that  at  which 
it  will  clear  itself  while  the  bucket  is  in  the  horizontal 
position  B,  X,  and  one  so  slow  that  it  simply  gravitates  out 
of  the  bucket  as  the  latter  tilts  towards  a  vertical  position, 
the  clearance  is  equally  complete,  and  is  due  in  part  to 
momentum  and  in  part  to  gravitation. 

This  hydraulic  apparatus  was  tried  on  a  full  scale,  and 
made  as  shown  in  the  drawing.  The  principle  of  combining 
a  sudden  retardation  of  the  containing  bucket  with  the  centri- 
fugal momentum  of  the  water  is  incomparably  more  effective 


than  any  form  of  a  centripetal  delivery  of  the  fluid  (having 
elicited  even  from  the  apathetic  Hindoos  expressions  of  sur- 
prise on  seeing  the  water  leap  out  of  its  bed  at  the  right 
moment).  The  trough  stands  quite  clear  of  the  apparatus, 
the  buckets  never  touching  it;  and  the  water  has  to  be 
raised  only  a  few  inches  above  the  point  of  delivery.  This, 
with  an  absence  of  the  friction  and  a  freedom  from  the  wear 
of  pumps,  especially  by  water  turbid  with  silt  or  sand,  and 
an  independence  of  all  frame- work,  confers  on  this  appa- 
ratus great  advantages,  even  where  the  height  is  within  that 
of  sucking  pumps,  and  still  greater  where  lifting  or  forcing 
pumps  would  be  required.  It  is  also  far  cheaper  than 
pumps,  especially  in  India;  and,  I  venture  to  think,  so 
peculiarly  adapted  for  irrigation,  the  purpose  for  which  it 
was  contrived,  that  at  a  time  when  a  cotton  famine  in  England 
is  spoken  of  as  threatening  to  follow  upon  the  heels  of  a 
famine  of  corn  in  India,  in  both  of  which  cultivations  de- 
fective means  of  irrigation  play  a  serious  part,  a  description 
of  this  hydraulic  apparatus  may  not  be  without  interest,  even 
should  it  not  be  made  serviceable,  as  I  should  hope,  for 
rendering  the  ether  process  of  Mr.  Harrison  economically 
available  for  the  cooling  of  buildings. 

Besides  this  apparatus  tried  on  the  full  scale,  a  model  was 
made,  in  which,  in  lieu  of  two  ropes  travelling  in  grooved 
wheels,  two  endless  leather  bands  were  carried  by  band 
wheels,  having  as  usual  a  slightly  convex  edge.  1  think 
bands  are  preferable  to  ropes  in  grooves,  which  to  avoid 
slipping  must  wedge  themselves  in  a  V-groove  sufficiently 
to  create  a  little  resistance  in  its  leaving  the  groove  on  the 
descending  side  of  the  wheel,  causing  some  little  wear  and 
friction;  whereas  broad  leathern  bands  (wetted  as  they 
would  always  be  in  passing  through  the  water  below) 
adhere  to  the  surface  of  a  wheel  with  ample  force,  and  yet 
leave  it  with  no  resistance  when  detached  by  the  pcelhuj-of 
action  of  a  band  leaving  the  clearing  side  of  a  wheel. 

Whether  double  ropes  or  bands  are  employed,  it  is  very 
necessary  that  there  should  be  one  or  more  of  what  may  be 
termed  "  compensating  breaks  "  in  the  endless  circuit,  as 
seen  at  E,  Fig.  2,  where  a  stout  bar  F,  F,  crosses  from  one 
rope  to  the  other,  and  at  the  middle  of  it  a  leathern  strap 
E,  loops  up  to  it  the  front  bar  of  the  next  bucket  below  it 
sufficiently  for  the  strap  to  receive  all  the  weight,  and  to 
cause  a  looseness  in  the  ropes  on  each  side  of  about  an  inch. 
However  nearly  the  carrying  wheels  may  correspond  in 
their  size,  and  the  two  ropes  in  their  length,  at  least  one 
such  break  in  the  circuits  would  be  needed,  otherwise  there 
would  be  sure  to  result  a  slight  inequality  hi  the  two 
circuits,  which,  being  constantly  increased  by  repetition 
at  every  revolution  of  the  ropes,  would  cause  an  entire 
derangement  of  the  system  ;  whereas  any  inequality  is 
always  corrected  at  the  next  break  by  its  compensatino-  or 
splinter  bar  action  instantly  equalizing  afresh  the  lengths  of 
the  two  circuits,  and  keeping  all  the  cross  bars  horizontal. 
The  ropes  require  only  to  be  slackened  a  little  in  the  looping 
up  by  the  break-strap.  They  should  not  be  severed,  since 
they  are  wanted  to  check  any  tendency  in  the  system  of 
buckets  below  the  break  to  twist  sideways.  The  buckets 
are  suspended  to  their  cross  bars  by  central  pins  P,  P,  P, 
&c,  which  admit  of  such  play  that  if  any  bars  should,  from 
any  irregularity  in  the  ropes,  be  slightly  out  of  the  hori- 
zontal, the  buckets  may  hang  true.  This  last  provision, 
though  not  necessary,  may  as  well  be  made.* 

With  the  exception  of  a  brief  verbal  reference  to  this 
hydraulic  principle  many  years  ago  before  the  British 
Association  for  the  Promotion  of  Science,  and  in  addresses 
upon  the  resources  of  India  before  the  Liverpool  and  Zvlan- 
chester  Indian  Associations,  no  other  opportunity  has  been 
taken  to  call  attention  to  this  apparatus  in  England. 

Returning  to  the  employment  of  this  hydraulic  machine 
to  give  effect  to  the  ether  process,  it  is  plain  that  the  driv- 
ing band  proceeding  from  the  large  drum  wheel  on  the  axis 
of  the  great  water  wheel  up  to  a  smaller  drum  wheel  on  the 
axis  of  the  hydraulic  machine,  would  bring  the  whole  power 
of  the  water  wheel  to  bear  upon  raising  water  to  the  top  of 
the  mast-frame  of  the  boats.    The  trough  T,  there  receiving 


*  It  may  be  well  to  explain  that  the  construction  of  the  buckets  is 
very  simple  and  easy.  The  two  ends  of  each  bucket  are  formed  by  flat 
pieces  of  board  half  an  inch  to  one  inch  thick,  about  15  inches  long,  and 
six  or  seven  wide;  and  shaped  as  the  endsB.B,  &c.  of  the  buckets  in 
Fig.  1.  Pieces  of  very  thin  sheet  iron  sufficiently  long,  and  about  IS  or  20 
inches  wide,  the.  distance  of  the  end-boards  apart,  including  their  thick- 
ness, are  lapped  round  the  edges  of  the  boards  and  nailed  down  to  them 
so  that  the  iron  forms  the  front,  back,  and  curved  top  and  bottom  of  the 
bucket,  shutting  it  in  all  round,  excepting  at  the  mouth  C.  Strips  of 
felt  or  paper  tarred,  or  cemented  with  white  lead,  are  placed  between 
the  wood  and  iron  during  the  nailing  on,  to  make  the  work  watertight. 
Such  buckets  are  therefore  cheap  enough  and  very  durable. 

The  dimensions  named  are  about  the  sizes  of  the  buckets  which  were 
tried.  A  few  much  larger  were  made,  but  not  tried,  as  no  water  mill  to 
work  them  was  constructed.  Such  long  buckets,  or  even  larger  ones  to 
carry  a  hundredweight  of  water  each,  might  suit  mills  as  powerful  as 
many  of  the  liver  rapids  of  India  could  set  in  motion. 

Another  model  was  constructed  with  buckets  or  pouches  made  of 
leather,  as  more  portable  and  somewhat  cheaper  to  make  in  India  than 
those  of  wood  and  iron,  though  they  would  be  much  more  costly  in 
England.  The  pouches  acted  upon  a  somewhat  different  principle 
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the  water,  would  be  continued  on  a  bamboo  scaffolding  to  ether  process,  the  stream  might  then  travel  back  towards 

the  top  of  the  bank,  and  from  thence  the  water  might  flow  the  river,  and  pouring  itself  in  its  way  over  the  bank  into 

in  a  pipe  so  well  encircled  with  charcoal,  and  then  covered  the  cylinder  of  a  turbine,  or  Barker's  mill,  might  keep  it  in 

in  by  earth,  that  it  would  reach  the  ether  machine  in  a  motion,  and  this  mill  might  work  the  evaporating  pump  of 

barrack  at  hand  but  slightly  raised  in  temperature.   Having  the  ether  machine.    At  all  large  stations  where  a  river  flows 

flowed  in  copious  volume  through  the  condensing  passages  under  a  high  bank  there  are  rapids  offering  to  a  capacious 

of  the  ether  machine  and  fulfilled  the  duty  of  absorbing  all  undershot  water  wheel  abundant  motive  power,  and  of  un- 

that  heat  which,  instead  of  oppressing  the  inmates  of  the  interrupted  action  which  might  therefore  be  employed 

barrack  had  been  drawn  out  of  their  ventilating  current  by  during  the  day  and  till  midnight  in  cooling  the  building, 

means  of  suitable  apparatus  adapted  to  Mr.  Harrison's  and  from  that  time  for  eight  or  nine  hours  in  making  ice. 
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The  power,  moreover,  would  take  effect  twice  over ;  first,  in 
raising  a  superabundant  supply  of  condensing  water,  and 
then  by  the  descent  of  this  water  again,  in  aiding  to  work 
the  evaporating  pump  through  the  medium  of  the  turbine. 
In  the  rainy  season  when  the  rise  of  the  river  up  the  bank 
might  render  it  necessary  to  remove  the  turbine,  the 
undershot  wheel  might  be  well  able  to  perform  the 
double  office  of  raising  the  condensing  water  necessary 
and  working  the  evaporating  pump.  For  the  power  of  the 
wheel  would  in  some  places  be  increased  by  the  greater  force 
of  the  current,  and  the  duty  of  raising  the  water  at  the  same 
time  much  lessened  by  the  higher  level  of  the  boat's  float- 
ation, bringing  them  nearer  to  that  of  the  bank,  and  per- 
mitting the  frame  carrying  the  bucket-wheel  axis  to  be 
shifted  lower  down  the  masts ;  the  length  of  the  band 
and  number  of  the  buckets  being  reduced  in  proportion. 
There  are  multitudes  of  spots  on  the  numerous  rivers  of 
India  where,  under  a  bank  healthily  and  securely  elevated- 
high  above  the  level  of  the  water,  the  current  runs  per- 
petually with  a  force  which  requires  the  united  force  of  the 
crews  of  two  or  three  boats  to  tow  the  boats,  one  at  a  time, 
past  the  rapid — a  rapid  of  ample  width  and  depth  to  drive 
a  five  or  six  horse  wheel,  night  and  day,  gratuitously. 
The  floating  mill  would  not  cost  one-fifth,  perhaps  not  a 
tenth  part  as  much  as  a  steam  engine  of  equal  power,  with 
all  its  fixtures  and  engine  house,  and  in  the  repairs  after- 
wards, even  supposing  it  possible  to  have  a  steam  engine 
always  repaired  on  the  spot.  Supposing  that  river  power 
for  a  single  mill,  of  not  more  than  three  or  four  horse 
power,  could  only  be  found  in  one  spot  in  the  locality,  these 
floating  mills  might  be  indefinitely  multiplied  at  one  or  two 
hundred  yards  apart. 

Since  the  river  might  thus  afford  an  unlimited  supply  both 
of  water  10°  or  15°  below  that  of  the  condensing  ether,  and 
of  power  to  condense  the  ether  (if  need  be,  under  a  pressure 
equal  to  35  inches  of  mercury,  i.e.,  at  a  temperature  above 
100°,  should  the  river  water  rise  to  nearer  90°),  and  since  all 
this  supply  of  power  and  of  water  would  cost  nothing;  or,  in 
other  words,  since  all  the  elements  of  an  unlimited  cooling 
of  barracks  (each  perhaps  of  the  reduced  size  recommended 
by  Sir  John  Lawrence),  and  of  officers'  dwellings,  and  also 
of  an  unlimited  supply  of  ice,  are  offered  by  nature  spon- 
taneously, and  require  only  the  medium  of  Mr.  Harrison's 
ingenious  plan,  and  the  simple  but  powerful  floating  mills 
to  give  them  effect,  I  cannot  but  think  the  question  may  be 
found  to  merit  the  attention  of  the  Indian  authorities.  From 
the  time  this  water  mill  was  first  contrived  (nearly  30  years 
ago),  and  the  hydraulic  principle  had  been  successfully  tried 
a  year  or  two  earlier,  it  has  been  impossible  not  to  lament, 
especially  during  periods  of  famine,  that  the  thousand  river 
rapids  of  India  should  run  unheeded  and  waste  their  power 
under  a  desert  bank.  But  how  much  additional  cause  will 
there  be  for  regret  if  an  oppressive  atmosphere-  which  they 
might  be  made  to  mitigate  shall  continue  to  act  as  an 
auxiliary  to  the  pestilence  which  succeeds  famine,  and  often 
prevails  without  it. 

It  will,  I  hope,  be  understood  that  this  plan  is  not  pro- 
posed to  compete  with  the  cooling  power  of  tatties  when 
a  dry  hot  wind  is  blowing  at  110°  or  115°,  which  must 
be  cooled  30°  or  35°  before  it  can  be  admitted  into  a 
house,  but  that  it  is  proposed  to  take  effect  during  the 
much  longer  portion  of  the  year  when  the  temperature  is 
below  100°,  and  there  is  neither  wind  nor  dryness  enough 
in  the  atmosphere  to  give  effect  to  tatties.  Also  it  is  not 
supposed  that  the  water  which  would  condense  a  given 
quantity  of  ether  from  a  state  of  vapour,  would,  in  falling 
30  feet,  enable  a  Barker's  mill  to  enforce  the  evaporation  of 
a  like  quantity  of  ether.  It  is  only  proposed  that  the  con- 
densing water  should,  as  far  as  it  will  go,  perform  the 
double  office.  To  work  the  evaporating  pump  a  large 
amount  of  power  must  be  transferred  from  the  water  mills 
directly  to  the  pumps,  without  the  intervention  of  the 
hydraulic  bucket  apparatus.  It  may  be  worth  while  to  re- 
mark that  the  ether  condensing  apparatus  might  itself  be 
sunk  in  the  river.  The  stream  flowing  through  the  appa- 
ratus would  at  once  do  the  work  of  condensation  effectually. 
But  the  safety  of  the  apparatus  would  be  endangered.  It 
would  with  difficulty  be  protected  against  drifting  trees  and 
wrecks,  especially  in  the  rainy  season,  when  the  river  rose 
perhaps  20  feet,  though,  if  fixed  between  the  twin  boats 
behind  the  water  wheel  which  supplied  power  for  driving  the 
ether  pumps,  it  might  rise  with  the  boats  as  the  river  rose. 
The  pipe  connecting  it  with  the  ether  pumps  on  shore,  as 
well  as  the  return  pipe  for  the  condensed  ether,  would  require 
to  have  each  at  least  two  universal  joints,  which  must  be 
narrowly  watched  lest  they  should  leak  ether  vapour  largely. 

On  Charcoal  Instruments  placed  before  the 
Breath-Passages  as  Protectory  from  Infection. 

The  next  point  upon  which  I  think  it  becomes  me  to 
remark,  is  the  proposal  to  employ  in  the  form  of  a  respi- 
rator, the  resolving,  and,  therefore,  probably  disinfecting 


power  of  charcoal,  as  a  preservative  against  the  effects  of 
malarious  or  otherwise  impure  atmospheres. 

Having  myself  witnessed  the  fatality  of  the  "  oul "  of  the 
terai  jungles  below  the  Himalayas,  no  one  would  rejoice 
more  in  the  establishment,  by  adequate  trial,  of  protective 
virtue  in  an  intercepting  medium  of  charcoal  acting  before 
the  mouth  and  nostrils ;  and  I  much  regret  that  an  instru- 
mental form  should  have  been  adopted  which  must  render 
the  charcoal  worthless  as  a  disinfector,  that  it  should  have 
been  made  subjectively  a  respirator — an  article  respired 
through. 

It  appeared  to  me,  therefore,  a  duty,  on  the  first  appear- 
ance of  this  instrument,  to  invite  the  attention  of  the  leading 
members  of  the  profession  to  its  construction  as  destruc- 
tive of  any  specific  virtue  in  charcoal,  and  to  urge  the 
necessity,  before  any  reliance  on  a  charcoal  instrument 
as  a  protector  from  infection  could  be  entertained,  that  it 
should  not  be  giyen  the  form  of  a  respirator,  but  of  an 
instrument  to  be  inspired  through  only ;  that  for  this  pur- 
pose it  should  be  so  provided  with  valves  as  to  transmit 
through  the  charcoal  the  entering  breath  only,  the  outgoing 
breath  being  discharged  through  another  channel. 

Some  months  afterwards  Dr.  Forbes  Watson  described, 
in  the  Journal  of  the  Society  of  Arts,  an  instrument  an- 
swering these  requirements  as  well,  I  think,  as  the  case 
admits  of,  though  I  have  not  seen  one.  He  informs  me 
that  its  efficiency  has  not  yet  been  tried.  It  is  to  be  hoped 
that  this,  which  may  be  named  the  charcoal  inhaler  or  in- 
spirator, will  alone  be  trusted  with  a  trial,  and  not  the 
charcoal  respirator. 

For  it  is  very  needful  upon  a  sanitary  question  so  closely 
connected  with  India  as  protection  from  malaria,  that  a 
warning  should  be  pronounced  against  the  placing  of  any 
reliance  upon  charcoal  when  respired  through,  as  possessing 
any  but  a  momentary  disinfecting  power. 

On  the  Importance  of  Instruments  for  the  Re- 
lief of  Irritable  Breath-Passages  on  Military 
Duty. 

This  pulmonary  question  is  not  without  an  important 
sanitary  application  to  Europeans  in  India,  soldiers  as  well 
as  others. 

Persons  with  breathing  organs  unduly  susceptible,  on 
suddenly  changing  the  relaxing  climate  of  the  plains  for  the 
keen  though  bracing  air  of  the  hills,  are  too  likely,  from  the 
want  of  temporary  protection  of  these  organs  until  their 
systems  are  invigorated,  to  suffer  attacks  in  them  which, 
under  such  circumstances,  are  liable  to  run  a  rapid  and  fatal 
course.  Such  instances  have  occurred.  And,  on  the  other 
hand,  I  have  received  from  India  itself  accounts  of  benefits 
from  the  action  of  the  respirator  of  a  like  character  to  those 
which  sufferers  in  Europe  are  prompted  by  their  feelings  to 
send  me. 

It  is  well  known  that  when  pulmonary  disease  originates 
in  India  in  the  persons  of  Europeans,  it  is  generally  induced 
by  previous  disease  in  the  liver.  While  the  latter  affection 
urges  them  to  seek  a  temperate  climate,  the  extreme  suscep- 
tibility of  the  breath-passages  when  the  hepatic  irritation  is 
extended  to  them  (which  suffer  even  in  the  cold  weather  of 
the  plains),  renders  them  quite  unfit  to  cope  with  any  but 
the  summer  air  of  stations  on  the  hills.  An  officer  of  dis- 
tinguished gallantry,  and  once  of  a  fine  constitution,  on 
suffering  from  chronic  liver  disease  induced  by  relapses  of 
fever,  proceeded  to  the  hills,  for  a  change  of  climate,  in  the 
month  of  March,  but  found  a  cough,  which  had  commenced 
in  the  plains  during  sharp  weather  in  January,  rapidly 
aggravated,  and  he  died  in  four  months  (in  July  1828)  of 
abscess  in  the  lungs. 

There  can  be  little  doubt  such  cases  will  frequently  occur 
now  that  the  British  force  in  India  is  greatly  increased,  and 
a  recourse  to  the  climate  of  the  hills  will  be  more  generally 
substituted  for  that  detention  in  the  plains  and  repeated 
admission  into  hospital  which  necessarily  terminates  in  an 
early  destruction  of  many  a  constitution,  which  by  better 
measures  might  be  long  sustained,  and  in  no  small  propor- 
tion of  cases  thoroughly  restored. 

The  change,  of  a  transfer  of  irritation  from  the  liver  to 
the  lungs  on  leaving  the  plains  for  the  hills, — of  destruction 
upon  Scylla  on  escaping  from  Charybdis, — would  greatly 
decrease  if  the  principles  upon  which  the  real  respirator  is 
based  were  in  all  such  cases  given  effect,  not  merely  without- 
doors,  as  they  are,  in  ignorance  of  their  virtues,  for  the 
most  part  only  employed,  but  within-doors  also  whenever 
irritation  manifested  by  cough  shall  indicate  it. 

It  is  not  an  opinion  only  with  which  the  Commission  is 
being  here  troubled,  but  the  statement  of  an  incontrovertible 
fact,  that  not  in  India  only,  but  still  more  in  other  parts  of 
the  world,  more  particularly  in  the  case  of  troops  suddenly 
exposed  to  a  Canadian  winter,  or,  as  in  the  Crimea,  in 
winter  trenches,  not  to  include  real  respirators  in  military 
stores  for  men  with  irritable  breath-passages,  is  simply  to 
consign  to  death  annually  many  a  score  of  soldiers,  and  to 
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cause  a  loss  of  many  a  thousand  pounds  to  the  nation. 
Many  men,  not  a  few  of  them  possessing  great  muscular 
power,  and  quite  equal  to  military  duty,  suffer  from  a 
temporary  or  chronic  delicacy  of  the  chest,  whose  breath- 
passages  cannot  endure  exposure  to  the  conjoint  dulling 
and  drying  action  of  air  inhaled  at  all  at  a  low  temperature. 
It  induces  asthmatic  or  bronchitic  symptoms,  and  an  in- 
stinctively restrained  admission  of  breath  by  contracting 
the  nostrils  and  closing  the  teeth,  whereas  in  marching  or 
walking  any  distance  the  exercise  demands  an  increased 
respiration.  This  diminution  of  the  healthy  volume  of  the 
breath  lessens  the  irritating  effect  of  keen  air  in  proportion 
as  the  entrance  of  such  air  is  restrained ;  but  any  such 
partial  advantage  is  purchased  at  the  price  of  a  partial  suffo- 
cation, tire  whole  blood  suffers  damage,  and  its  effete  matters 
cannot  be  evolved  from  it  and  thrown  out  by  the  lungs. 
The  "supplementary  "  portion  of  the  "  resident  "*  air  of  the 
chest  gradually  decreases,  the  lungs  become  condensed  in  a 
portion  of  then*  texture,  or,  from  a  plugging  of  certain  tubes, 
emphysematous  (broken-winded),  and,  where  there  is  any 
tendency  to  tuberculous  disease,  consumptive.  To  keep 
sending  men  so  circumstanced  into  hospital,  to  have  their 
lungs  repeatedly  patched  up  by  drugs,  however  skilfully 
administered,  and  again  exposed  to  their  atmospheric  enemy, 
is  a  system,  religiously  continued  down  from  the  earliest 
days  of  drug-treatment,  which,  most  assuredly,  cannot  face 
the  light  of  a  sound  pathology. 

When  the  whole  body  is  immersed  in  any  climate  warm 
and  soft  with  moisture,  the  lungs  of  such  men  are  for  the 
most  part  at  ease,  unless  through  their  health  suffering 
materially  from  the  relaxing  effects  of  the  climate  upon  their 
bodies.  Does  it  not  stand  to  reason,  when  they  are  in  a 
cold  climate,  that  if  you  can  supply  such  a  soft  atmosphere 
as  the  former  to  the  lungs  only,  and  wrap  up  the  body 
warmly,  they  may  best  escape  the  injurious  effects  upon 
their  susceptible  breath-passages  of  this  otherwise  bracing 
climate  ? 

In  a  normal  state  of  health  various  natural  agents  exer- 
cise a  beneficial  stimulus  on  the  system,  any  habitual 
avoidance  of  which  may  induce  delicacy,  i.e.,  too  great 
sensibility  towards  it ;  but  in  an  abnormal  state,  when  any 
one  of  these  agents,  instead  of  healthily  stimulating,  causes 
the  smallest  distress  in  an  organ,  let  it  be  the  eye,  ear, 
chest,  or  any  other  part,  the  more  early,  thoroughly,  and 
uninterruptedly  the  suffering  organ  is  protected  against 
the  irritant,  the  sooner  is  nature  enabled  to  restore  it  to  its 
normal  state,  fitted  to  thrive  under  what  again  becomes  to 
it  a  healthy  influence. 

It  has  been  objected  that  although  since  the. expelled 
breath  occupies  a  volume  of  20  or  30  ounces,  no  appreciable 
quantity  of  its  gases  can  be  detained  in  an  instrument  in 
which  there  is  not  an  inch  of  unoccupied  space,  the  im- 
purities in  the  moisture  of  the  breath,  which  is  freely  con- 
densed in  the  instrument,  may,  on  returning  with  the  enter- 
ing current,  prove  injurious.  The  apparent  plausibility  of 
this  objection  will  vanish  on  reflecting  that  any  embarrass- 
ment of  the  respiration  tends  to  accumulate  effete  matters 
in  the  system  to  a  far  greater  extent  than  can  any  trifling 
return  of  them  in  respiring  through  a  proper  respirator ; 
one  of  the  most  marked  effects  of  which,  when  employed  of 
the  right  temper,  is  to  set  the  respiration  free,  inviting, 
through  the  softness  given  to  it,  full  indraughts  of  air,  the 
first  mouthful  of  which  would  otherwise  excite  cough,  and 
often  a  suffocative  asthmatic  spasm  in  the  breath-passages. 

The  condensation  of  distilled  moisture  from  the  breath 
is  as  essential  a  principle  of  the  respirator  as  is  its  absorp- 
tion of  caloric.  Jn  an  enfeebled  and  irritable  state  of  the 
air  passages,  the  natural  evolution  of  moisture  from  them 
diminishes,  and  does  not  keep  pace  with  that  absolute 
demand  of  moisture,  in  obedience  to  physical  law,  which 
each  entering  breath  makes  directly  upon  the  delicate 
membrane  lining  them,  and,  secondarily,  upon  the  portion 
of  it  extended  over  the  air  cells, — a  membrane  requiring 
to  possess  such  delicate  texture  that  through  its  pores, 
the  air  and  the  blood  in  the  vessels  on  either  side  of  it 
shall  sustain  the  animal  life  by  a  barter  of  their  elements, 
— a  membrane  of  such  delicate  texture  that  a  state  allied 
to  semi-liquidity  is  a  necessary  condilion  of  its  existence. 
To  preserve  this  condition  it  has  to  lubricate  itself  per- 
petually with  a  thin  fluid,  which  owes  its  unctuosity  to 
mucus  largely  diluted  ;  but  which,  when  dried  into  obstruc- 
tive phlegm,  and  still  worse  when  into  a  solid  state,  becomes 
itself  an  irritant  vicing  with  the  air  m  exciting  cough.  It 
is  the  inexorable  demand  of  the  entering  breath  to  be  sup- 


*  Terms  here  employed  as  having  been  accepted  by  subsequent  au- 
thors, they  having  been  lirst  introduced  in  "Tlie  Staties  of  the  Chest," 
as  appearing  to  mc  suitable  for  denoting  certain  volumes  of  pulmonary 
air  not  then  defined  by  name  though  previously  also  noticed  by  Dr. 
Calvert  Holland  and  others.  The  resident  air  includes  the  supplemcn- 
t  ir\  and  tltc  residual,  which  last  cannot  be  expelled ;  the  term  "  residua  I  " 
having  been  long  introduced  by  physiological  writers  to  denote  the  air 
remaining  in  the  lungs  alter  death. 


plied  with  moisture  due  to  its  rise  in  temperature,  which 
alone  causes  this  drying  of  the  lubricant ;  a  demand  large 
in  proportion  as  the  air  enters  cold,  and  greater,  therefore, 
even  in  the  foggiest  winter  weather  than  in  the  driest 
summer.  It  is  true  that  a  cold  fog  is  more  distressing  to 
many  persons  than  a  keen  dry  air ;  but  such  distress  is  caused 
by  its  sudden  evaporation  in  the  breath-passages  robbing 
them  of  heat  rendered  thus  latent  and  lost  to  temperature. 
But  however  foggy  air  may  enter  the  lungs  at  a  tempera- 
ture of  30°  or  40°,  it  will  become  dry  by  the  moment  it  rises 
to  40°  or  50°;  and  in  rising  up  to  near  100°  will  absorb  50 
more  degrees  of  moisture ;  whereas  summer  air  dry  at  75° 
will  not,  in  rising  to  near  100,  demand  more  than  30  to 
35  degrees  of  moisture. 

In  acute  bronchitis  or  pneumonitis  the  supply  of  moisture 
falls  so  far  short  of  the  demand  that  it  would  much  more 
often  prove  fatal  did  not  nature  take  on  providentially 
a  specific  action,  causing  the  membrane  to  throw  forth 
quantities  of  soft  phlegm  in  the  one  disease,  and  to  plaster 
itself  with  a  glutinous  matter  in  the  other  (which  it  has 
constantly  to  discharge,  indeed  to  maintain  life  through  its 
pores).  In  such  acute  states  a  respirator  is  of  little  use, 
if,  as  is  often  the  case,  it  cannot  condense  any  moisture. 
Indeed,  if  the  air  of  the  room  is  by  other  means  fully 
warmed,  it  may,  while  condensing  no  moisture,  prove  oppres- 
sive. 

This  specific  action,  often  repeated  in  renewed  attacks,  is 
liable  in  some  cases  to  be  resolved  into  a  chronic  weeping, 
from  the  air-ward  membrane,  loading  the  passages  with  a 
watery  fluid,  as  in  watery  cough,  an  abnormal  substitute 
for  the  healthy  evolution  of  moisture.  In  such  cases  the 
warmth  but  not  the  moisture  of  the  respirator  is  needed. 
But  these  cases  are  the  exception. 

Climate-Chambers  for  the  Lungs  alone,  for 
Hospital  Use. 

To  meet  the  urgent  need  of  an  uninterrupted  fomenting 
action  which  this  breath  membrane  lies  under,  in  common 
with  every  other  air-ward  surface,  as  that  of  the  skin  or  eye, 
when  inflamed,  and  in  affording  which  it  was  plain  from 
the  first  that  the  respirator  (lacking  moisture  in  such  acute 
cases)  must  fall  short,  I  was  led  to  propose,  20  years  ago, 
a  construction  which  I  think  it  right  again  to  refer  to 
briefly;  for  if  such  an  apparatus  were  made  portable  and 
introduced  into  military  hospitals  (as  indeed  into  others 
and  into  private  practice),  acute  attacks  in  the  chest  would 
far  less  often  terminate  either  fatally  or  in  chronic  disease. 
The  proposal  was,  an  apparatus  which  should  perform  the 
work  of  respirators,  in  that  it  would  afford  to  the  lungs  arti- 
ficial climates  suited  to  them,  without  involving  the  whole 
body  in  atmospheres  relaxing  and  oppressive  to  it ;  just  as 
would  be  continuous  immersion  to  the  neck  in  a  tepid  or  hot 
bath,  where  only  a  local  fomentation  or  poultice  was  re- 
quired. It  is  this  immersion  in  the  soothing  element  which 
is  the  great  drawback  to  the  soft  insular  climates  in  tropical 
and  semi-tropical  oceans,  in  which  softness  irritable  breath 
passages  would  otherwise  delight.  For  this  end  it  was 
proposed  the  head  alone  should  lie  in  a  chamber  of  several 
cubic  feet  contents,  formed  of  air-proof  curtains,  enclosing 
the  neck.  Through  this  chamber  would  flow  gently  an  atmo- 
sphere compounded  (in  proportions  to  suit  the  particular 
case)  of  hot  and  cold  air  and  vapour  of  water  (impregnated 
or  not  with  medicaments  as  was  thought  desirable),  such 
atmosphere  being  mixed  previously  in  the  feed  pipe  'of  the 
chamber  by  a  conflux  of  these  three  constituents  severally 
admitted  from  separate  sources  in  the  proportions ,  deter- 
mined. The  proportions  of  vapour  and  of  hot  and  cold  air 
would  be  variable  in  any  degree,  either  by  an  attendant 
or  by  the  patient  himself,  by  merely  tightening  or  easing 
certain  endless  cords,  acting  like  that  of  a  roller  blind,  but 
commanding  valves  instead. 

The  value  of  such  an  apparatus,  especially  in  the  acute 
stage  of  disease,  could  scarcely  be  exaggerated.  It  has, 
indeed,  of  late  years  become  a  not  uncommon  practice  to 
keep,  on  the  fire  of  a  patient's  chamber,  a  kettle  Math  a  long 
spout  discharging  steam  into  it,  and  with  a  beneficial  effect, 
so  great,  considering  the  rude  uncertainty  of  the  operation 
and  its  affecting  the  whole  room,  as  to  be  an  earnest,  though 
an  imperfect  one,  of  what  might  be  the  curative  power 
of  the  complete  apparatus. 

Until  such  an  apparatus  shall  be  constructed  it  is  much 
to  be  desired  that  the  military  hospitals  of  hill  stations 
in  India,  as  well  as  in  other  cold  climates,  should  lie 
supplied  with  kettles  spouted  from  the  top,  the  spout,  which 
need  not  be  long,  terminating  in  a  long  flexible  tube,  which 
should  be  conveyed  near  to  the  face,  but  with  its  mouth  so 
directed  as  not  to  endanger  any  gush  of  steam  being  blown 
against  and  scalding  the  face. 

The  more  perfect  apparatus,  chambering  a  distinct  cli- 
mate for  the  lungs  when  in  bed,  might  also  be  employed  in 
cases  of  chronic  delicacy,  in  lieu  of  sleeping  with  respira- 
tors, when  the  luxury  of  such  a  chamber  could  be  com- 
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manded  at  all  times,  but,  in  the  absence  of  it,  no  cougher 
at  night  ought  to  neglect  to  wear  a  respirator.  It  has  been 
worn  with  great  relief  by  some  who  in  the  day  time  have 
actually  not  required  the  respirator  out  of  doors,  though 
this  of  course  is  not  usually  the  case.  Some  judgment  is 
required  in  selecting  between  the  nasal,  oral,  and  orinasal 
instruments,  according  as  the  nose,  mouth,  or  both  pas- 
sages are  breathed  through  in  sleep.  For  night  use  the  nasal 
is,  with  myself,  the  favourite  instrument. 

To  this  in-door  employment  of  respirators  no  small  num- 
ber of  persons  within  my  own  field  of  observation  owe  an 
exemption  from  attacks  which  would  long  since  have 
proved  fatal. 

Cholera. — Suggestions,  Curative  and 
Preventive. 

The  last  subject  upon  which  I  desire  to  offer  practical 
suggestions,  based  upon  what  appears  to  me  may  be  be- 
lieved with  respect  to  the  mysterious  character  of  the  disease, 
is  Cholera.  I  would  that  the  matter  under  this  head 
partook  of  the  pathological  and  practical  certainty  attach- 
ing to  the  preceding  head,  but  here  all  that  can  be  offered  is 
but  conjectural  and  suggestive. 

The  deplorable  severity  with  which  the  recent  epidemic 
has  fallen  upon  the  British  troops  in  India,  in  some  locali- 
ties carrying  off  in  a  few  days  from  a  tenth  to  a  fifth  of 
the  number  present,  and  prompting  the  appointment  of  a 
fresh  commission  of  inquiry  into  the  nature  of  the  disease, 
would  leave  without  excuse  any  one  who  should  at  the 
present  moment  neglect  to  impart  information  having  any 
promise  of  value,  as  being  the  result  of  considerable  early 
experience  in  this  disease,  and  subsequent  reflection  upon  it. 

In  venturing  the  following  remarks,  I  desire  to  be  mind- 
ful that  it  is  sanitary  and  not  medical  evidence  which  is 
sought  by  the  Commission,  that  its  objects  are  the  preven- 
tion rather  than  the  cure  of  disease.  At  the  same  time  it 
will  not,  I  hope,  be  considered  out  of  place  if  theory  shall 
be  introduced,  so  far  only  as  is  necessary  for  giving  weight 
to  the  suggestions  which  form  the  substance  of  these 
observations. 

Having  from  an  early  period  entertained  the  conviction 
that*  the  capillary  vessels  are  not  mere  passive  channels 
to  the  circulating  fluids,  but  are  scarcely  less  active  and 
important  in  maintaining  the  circulation  at  the  extremity  of 
the  vascular  system  than  the  heart  is  at  its  base,  an  opinion, 
I  believe,  now  generally  received,  it  has  long  appeared  to  me 
that  there  may  be  founded  upon  this  doctrine  a  satisfac- 
tory explanation  of  the  phenomena,  if  not  also  of  the  na- 
ture of  Asiatic  cholera,  and  that  such  an  explanation  may 
offer  some  clue  towards  the  prevention  and  the  treatment 
of  the  disease. 

To  be  very  brief,  attention  is  invited  to  the  great  mu- 
cous surfaces  of  the  body,  which  may  be  termed  the  air- 
ward  and  the  food-ward  ;  the  former  being  opposed  to  and 
having  commerce  with  the  air,  namely  the  skin  of  the 
body's  surface  and  the  skin  of  the  lungs'  air  passages ; 
and  the  latter  being  opposed  to  and  dealing  with  the  ingesta, 
the  food,  namely  the  skin  of  the  whole  alimentary  canal, 
from  the  upper  orifice  of  the  stomach  to  the  lower  one  of 
the  bowels.  We  find  this  large  expanse  of  membrane,  the 
air- ward  and  food-ward  skins,  to  consist  of  a  great  develop- 
ment of  the  capillary  system,  namely,  of  multitudes  of  the  ex- 
treme vessels  rilled  with  blood,  (red  or  colourless,  according 
to  their  size  and  duty),  and  also  of  innumerable  extreme 
nerves  charged  with  nervous  influence,  i.e.,  vital  electricity, 
and  therewith  giving  impulsion  to  the  capillaries. 

The  flow  of  this  vital  electricity  is,  in  their  normal  state, 
so  admirably  adjusted  between  the  air-ward  and  food-ward 
membranes,  that  their,  respective  circulations  are  duly  ba- 
lanced, and  their  respective  functions  rightly  performed.  A 
mutual  nervous  sympathy  tends  to  preserve  this  balance, 
and  a  reciprocity  of  action  to  provide  against  any  tempo- 
rary disturbance  of  it.  With  these  truths,  couched  in 
other  terms,  the  physiologist  is  familiar.  They  are  clothed 
in  the  present,  as  conducive  to  the  explanation  in  hand. 

While,  then,  such  is  the  natural  state,  it  will  be  readily 
conceived  that  through  some  morbific  agency  the  healthy 
distribution  of  the  vital  electricity  over  these  two  great 
capillary  surfaces  might  be  utterly  deranged,  that  the  current 
of  nervous  influence  might  desert  the  air-ward  and  become 
accumulated  upon  the  food-ward  surfaces ;  their  nervous 
tissue,  by  a  morbid  vital  induction,  becoming  surcharged 
with  the  influence  withdrawn  from  the  nervous  tissue  of 
the  air-ward  surfaces,  becoming  as  in  a  state  of 'positive 
vital  electricity  to  the  latter  as  in  a  negative  state.  All  this 
is  so  reasonable,  that  but  for  the  custodiary  arrangements 


*  It  is  true  that  a  contrary  doctrine  lias  been  extensively  accepted 
through  the  influence  of  able  German  physiologists,  more  especially  of 
Mullcr.  In  papers  in  "  The  London  Medical  Gazette  "  in  1842,  and  in  a 
work  already  referred  to,  on  "The  Statics  of  the  Chest  and  Animal 
Heat,"  are  contained  the  reasons  for  which  it  appeared  to  me  the  doc- 
trine that  the  capillaries  are  passive  vessels  is  quite  untenable. 


of  Providence,  a  more  frequent  occurrence  of  it  might  be 
expected. 

When  it  did  occur,  what  but  the  following  would  be 
the  phenomena  to  be  expected  ?  A  death-like  state  of  the 
air-ward  surfaces,  their  capillaries  being  empty  and  para- 
lysed, and  the  circulation  in  them  suspended ;  a  cold  and 
cadaverous  skin,  a  ghastly  countenance,  a  cold  breath.  On 
the  other  hand,  intense  congestion  and  irritability  in  the 
food-ward  surfaces,  the  blood  from  without  being  driven 
in  upon  them  by  the  inward  impulse  of  the  nervous  action  : 
in  other  words,  the  inward  tension  of  the  vital  electricity. 
To  relieve  this  congestion,  and  as  a  consequence  of  the 
irritability  (i.e.,  in  obedience  to  the  accumulated  nervous 
influence),  either  a  great  secretion  of  watery  fluid  (which 
might  be  expected  to  have  a  specific  character),  or  in 
the  absence  of  such  secretion  an  increase  of  the  inward 
tension  and  distress.  To  remove  this  fluid,  and  from 
their  own  irritability,  much  action  of  the  stomach  up- 
wards and  of  the  bowels  downwards.  The  glandular 
viscera,  the  liver  and  kidneys  especially,  would  in  severe 
cases  be  also  surcharged  with  blood,  (a  state  to  be  found, 
I  believe,  after  death  in  such  cases,  when  the  blood  has  not 
lost  much  bulk  by  a  draining  away  of  its  watery  portion,) 
and  as  a  consequence  of  such  congestion,  the  secretion  of 
bile  and  urine  would  be  suppressed ;  though  bile  pre,- 
viously  existing  in  the  bile  vessels  of  the  liver  might  (as 
would  seem,  take  place  in  other  affections  also)  lie  forced  out 
of  them  into  the  gall  bladder  by  the  mere  pressure  against 
them  of  the  turgid  vessels  forming  the  mass  of  the  con- 
gested organ. 

When  a  stoppage  of  the  heart  (death)  puts  an  end  to  the 
circulation,  and  with  it  to  the  morbid  nervo-electric  tension 
inwards,  the  nervous  influence, — the  vital  electricity, — might 
be  expected,  in  diffusing  itself  outwards,  to  act  again  on 
the  air-ward  capillaries  for  a  time,  stimulating  them  to  a 
false  effort  towards  restored  action.  The  corpse  would 
then  look  less  cadaverous  than  had  the  living  man,  the 
countenance  would  be  less  ghastly  and  the  skin  less 
sodden.  Such  a  change  I  have  myself  noticed.  Even  heat 
might  be  developed  at  the  surface  as  the  consequence 
of  this  attempted  restoration  of  action  in  the  air-ward 
capillary  system.  The  occurrence  of  this  startling  pheno- 
menon has  been  well  established.*  It  challenges  both  phy- 
siology and  pathology  for  an  explanation.  What  other 
can  they  offer  than  this  ? 

Such  a  view  derives  much  support  from  the  fact  that  a 
dist  urbed  state  of  what  may  be  termed  the  inorganic  electri- 
city exterior  to  the  human  body,  especially  of  the  atmosphere 
around,  is  the  most  persistent  of  meteoric  phenomena  during 
a  prevalence  of  epidemic  cholera,  and  that  it  has  led  others 
to  infer  that  electricity  is  in  some  way  concerned  as  an 
agent  in  this  disease. 

A  deficiency  or  disturbance  of  atmospheric  electricity 
may  sufficiently  account  for  that  rapid  decomposition  of 
organic  matters  and  evolution  of  foetid  gases  which  may  be 
observed  in  such  seasons.  This  electric  state  may  determine 
the  generation  of  a  poison  which,  acting  upon  the  air-ward 
surfaces,  is  the  specific  cause  of  their  corpse-like  state  of 
suspended  circulation,  and  it  may  prove  a  direct  auxiliary  to 
it  by  favouring  an  inward  tension  of  the  vital  electricity. 

Whatever  view  may  be  taken  of  the  causes,  the  fact  that 
in  a  confirmed  attack  of  cholera  the  blood  deserts  the 
air-ward  surface  and  becomes  accumulated  in  the  food- 
ward,  can  scarcely  be  doubted  by  any  one  who  has  studied 
the  disease  by  the  bed  side,  more  especially  in  cases  of  rapid 
collapse  in  full  blooded  persons,  from  whose  circulation  but 
little  had  been  detracted  by  discharges  from  the  stomach 
or  bowels. 

The  occasional  extraordinary  effect  of  copious  blood 
letting,  in  removing  the  disease  by  relieving  this  inward 
congestion  in  cases  in  which  to  outward  appearance  the 
loss  of  an  ounce  of  blood  would  appear  hazardous,  places 
this  fact  beyond  a  question.  Almost  the  only  case  not  fatal 
out  of  a  large  number  which  occurred  in  the  worst  week 
of  a  "very  fatal  epidemic  affecting  H.M.'s  44th  regiment, 
fresh  from  England  in  1823,  was  that  of  a  man  of  very 
large  size  and  full  blooded,  who,  within  four  hours  of  the 
attack,  looked  as  if  he  had  been  drained  of  blood,  although 
little  fluid  had  passed  from  him  in  excess  of  what  he  had 
swallowed.  No  less  than  50  ounces  of  blood  were  with  diffi- 
culty obtained  from  him  by  two  successive  bleedings,  each 
from  both  arms.  Though  on  each  occasion  he  appeared 
to  have  been  killed  by  it,  the  lost  pulse  was  gradually  re- 
stored at  the  wrist,  and  his  recovery  was  complete.  Such 
critical  treatment  was  only  justified  by  the  utter  hopeless- 
ness of  any  other  at  that  period.  Though  never  able  to 
perceive  in  choleraic  collapse  affecting  Europeans  much  value 
in  any  other  treatment,  except  indeed  counter  irritation,  1 
have  no  doubt  a  fatal  issue  has  not  unfrequently  been 


*  Vid.  Mir  J.  R.  Martin,  C.B..  on  Cholera,  in  his  important  work  ou  il* 
Diseases  of  Europeans  in  Tropical  Climates. 
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precipitated  by  blood  letting  when  it  failed  to  restore  the 
balance  of  the  circulation. 

Having  too  often  witnessed  and  experienced  the  failure 
of  blood-letting,  and  of  outward  as  well  as  inward  stimu- 
lants, on  reflecting  upon  the  subject,  about  20  years  ago, 
the  possibility  occurred  to  me  of  relieving  the  inward  pres- 
sure and  promoting  an  outward  flow  of  the  circulation, 
and  with  it  an  immediate  relaxation  of  the  nervo-electric 
tension,  by  reducing  the  atmospheric  pressure  over  a  large 
portion  of  the  body.*  This  impression  having  gained 
strength,  I  had  a  pair  of  loose  jack-boots  made  of  strong 
sheet  tin,  each  in  two  lengths  meeting  at  the  knee,  and  long 
enough  to  include  the  whole  thighs,  as  well  as  the  legs. 
Spare  metal  rings  of  different  sizes  were  provided  to  fit 
round  the  thigh  and  round  the  mouth  of  each  boot ;  and  to 
close  the  junctions  here  and  at  the  division  of  the  boots  at 
the  knee,  and  make  them  air-tight,  circular  bands  of  ordi- 
nary  india-rubber  were  made;  vulcanized  rubber,  a  better 
article  for  the  purpose,  not  having  been  at  that  time  intro- 
duced. The  spaces  inside  the  boots  were  made  to  commu- 
nicate with  each  other  and  with  an  air-pump  by  means  of 
tubes,  governed  by  stop-cocks.  I  tried  this  apparatus  cn 
myself,  and  found  that  a  few  strokes  of  the  pump  produced 
as  much  effect  as  I  could  bear  without  endangering  syncope. 
This  apparatus  was  laid  aside  for  an  opportunity  of  pro- 
posing a  trial  of  it  in  cholera.  On  describing  the  plan, 
some  time  afterwards,  to  the  late  Dr.  Baron  of  Cheltenham, 
he  informed  me  that  a  French  physician  had  recently  pro- 
posed an  apparatus  for  the  leg  on  the  same  principle,  though 
not  for  use  in  cholera;  and  Dr.  Hensley,  of  Bath,  subse- 
quently showed  me  one  of  these  he  had  brought  from  Paris. 
Finding  the  principle  was  before  the  medical  world,  though 
the  apparatus  was  very  limited  in  its  extent  of  action  com- 
pared with  that  I  had  for  sometime  possessed,  I  have  hoped 
that  a  proper  trial  of  it  in  cholera  would  suggest  itself  to 
some  medical  body  possessing  the  authority  and  opportunity 
for  giving  it  effect. 

Impressed  with  the  conviction  that  the  effects  upon  the 
collapse  in  cholera  ought  to  be  ascertained  of  an  agent  so 
powerful,  and  at  the  same  time  so  entirely  under  control 
that  its  action  could  be  revoked  in  an  instant,  by  restoring 
the  atmospheric  pressure  ;  and  not  being  aware  that  any 
trial  has  been  afforded  it  in  cholera,  I  venture  to  think  it 
cannot  be  out  of  place,  even  before  a  Commission  whose 
field  is  amongst  prophylactics  rather  than  therapeutics,  to 
tender  this  long-constructed  apparatus  for  experiment  in 
India,  where  this  dire  epidemic  has  been  recently  emptying 
military  hospitals,  and  lending  its  powerful  aid  towards 
breaking  down  the  spirits  of  a  soldiery  at  no  time  very 
buoyant,  unless  when  their  senses  are  becoming  lost  in 
drink.  The  apparatus,  though  so  long  made,  requires  but 
little  to  put  it  in  order.  To  ensure  a  due  trial  of  it,  I  shall 
be  happy  to  present  it  complete  to  the  Royal  Commis- 
sioners, the  Council  of  India,  or  any  medical  authorities  who, 
entertaining  a  like  opinion  with  myself  as  to  the  expedi- 
ency of  a  well-directed  tentative  effort,  shall  be  prepared 
to  direct  the  application  of  it  in  a  sufficient  number  of  cases, 
to  decide  the  question  of  its  utility  as  a  remedial  agent. 

The  following  suggestion,  having  a  preventive  object  only, 
may  be  viewed  as  falling  more  directly  within  the  range  of 
sanitary  inquiry. 

Amongst  the,  doubtless  many,  causes  co-operating  to 
produce  the  disease,  it  is  manifest  that  such  as  have  the 
atmosphere  for  their  channel  can  only  find  access  to  the 
animal  system  by  way  of  its  air-ward  tissues ;  and  experience 
has  shown  that  comparatively  slight  differences  as  to  ex- 
posure and  other  circumstances  do  oftentimes  determine  the 
accession  of  an  attack,  or  an  escape  from  it. 

Twelve  years  ago,  in  a  case  of  pulmonary  disease,  and 
more  recently  in  one  of  tropical  dysentery,  and  in  another 
of  serious  renal  derangement,  the  whole  skin  from  head  to 
foot,  after  a  daily  scouring,  was  so  well  plied  with  the  limpid 
oil  of  almonds,  in  one  of  the  cases  rendered  moderately 
stimulating  by  about  a  twelfth  part  of  the  essential  oil  of 
lemons,  as  to  effect  a  considerable  absorption  of  the  oil,  and 
at  the  same  time  to  interpose,  between  the  too  sensitive  skin 
and  our  raw  atmosphere  in  winter,  a  film  of  oil  to  serve  like 
a  second  scarf-skin.  The  result,  sufficiently  encouraging  in 
the  dysenteric  case,  was  in  both  the  others  so  remarkable 
that,  had  the  opportunity1  been  offered  of  establishing  the 
effect  of  such  universal  and  persevering  inunction,  in  a 
sufficient  number  of  instances  to  justify  an  absolute  con- 
clusion as  to  its  certain  value,  the  publication  of  these  cases 
would  not  have  been  neglected.  Mention  is  only  made  of 
them  now  to  raise  the  following  suggestion  above  the  posi- 
tion of  an  altogether  untried  idea. 

*  The  diminution  of  the  pressure  over  the  whole  surface,  as  by  ascend- 
inir  mountains,  could  it  be  effected,  would,  of  course,  be  altogether 
different  in  its  effect.  The  pressure  upon  the  body,  and  by  way  of  the 
lungs,  is  necessary  to  drive  blood  into  the  thighs  and  legs,  which,  as  in 
dry  cupping,  would  become  a  temporary  receptacle  for  the  fluid,  to  the 
relief,  it  may  be  hoped,  of  the  vitals  oppressed  by  it. 


I  venture,  then,  to  suggest  that,  whenever  cholera,  and 
perhaps  also  when  dysentery  are  epidemic,  it  might  be  well 
to  require  all  the  men  of  a  garrison,  immediately  after  an 
early  scouring  of  the  skin  every  morning,  to  rub  themselves 
over  from  head  to  foot  with  a  sweet  limpid  oil,  such  as  oil 
of  poppy  seed,  or  almond,  or  even  olive,  well  charged  with 
oil  of  lemon  or  of  limes.  This  process  need  not  amount  to 
much  inunction  of  the  oil  (as  was  required  in  the  cases  in- 
stanced above),  but  should  be  sufficient  for  a  protective 
coating  with  it. 

There  can  be  little  doubt  that,  if  a  body  of  men  could  be 
deprived  of  their  scarf-skin,  their  susceptibility  to  the  influ- 
ence of  atmospheric  poisons  would  be  seriously  aggravated ; 
even  the  natural  action  of  the  atmosphere  would  be  unen- 
durable. So,  on  the  other  hand,  the  interposition  between 
the  atmosphere  and  the  too-open  pores  of  the  skin  in  a 
tropical  climate  of  the  additional  protection  of  a  film  of  oil 
can  hardly  fail  to  retard  the  entry  of  atmospheric  poisons, 
and  especially  their  action  upon  the  sensitive  nervous  tissue. 
Moreover  we  are  not  without  examples  in  the  matter.  Every 
Hindoo  who  can  afford  it  oils  his  skin  after  his  daily  ablu- 
tions. It  would  be  a  point  worthy  of  inquiry  whether  the 
greater  susceptibility  to  cholera  of  the  poorest  classes  in 
India  may  not  be  traced,  in  some  degree,  to  their  omitting 
to  oil  themselves  regularly,  as  well  as  to  their  inferior  diet 
and  other  causes. 

To  rouse  the  nervous  tissue  to  resist  depressing  influences 
by  gently  stimulating  it  by  aromatic  oil  added  in  small 
proportion  to  the  bland  oil,  is  a  measure  which  may  be  left 
to  commend  itself  to  the  judgment,  especially  as  the  trial 
cannot  prove  injurious  in  any  case.  Furthermore,  the 
volatility  and  antiseptic  properties  of  these  essential  oils  is 
such  that  each  person  so  treated  would  impregnate  the  at- 
mosphere around  him  with  an  odorous  vapour  which  might 
in  some  degree,  prove  protective  to  the  lungs,  and  perhaps 
as  stimulating  to  them  as  might  be  desirable  without  ap- 
pending before  the  mouth  or  nostrils  an  instrument  im- 
pregnated with  antiseptics,  which  few  would  consent  to 
wear  without  a  manifest  necessity. 

The  oil  of  limes  recommends  itself,  not  only  as  an  article 
easily  and  abundantly  producible  in  India  at,  practically,  a 
nominal  cost,  but  especially  as  an  aromatic,  perhaps  the 
most  generally  grateful  of  any.  While  an  offensive  odour, 
which  may  not  in  itself  be  poisonous,  will  often  lend  effect 
to  an  inodorous  poison ;  so  doubtless,  on  the  other  hand, 
grateful  aromatic  odours  are  not  only  antiseptic,  but  tend 
also  to  fortify  the  nervous  tissue,  more  or  less,  against  a 
poisonous  influence,  a  fact  noticed  from  the  earliest  times, 
though,  doubtless,  formerly  the  subject  of  an  over-strained 
reliance. 

An  apprehension  that  oiling  the  skin  must  tend  to  check 
the  due  action  of  its  exhalent  vessels  would  be  ill-founded, 
especially  in  a  tropical  climate  where  they  are  liable  to  suffer 
exhaustion  and  relaxation  on  the  one  hand,  or  on  the  other 
to  have  their  orifices  and  the  scarf-skin  over  them  obstructed 
by  absolute  exsiccation,  producing  more  or  less  of  the 
mummy-like  skin  of  the  "  old  Indian."  If  agglutination 
be  guarded  against  by  scottring  off  every  morning  the  ex- 
cretions 'and  dried  oil  of  the  previous  day  before  renewing 
the  application  (and  the  operations  might  be  repeated  at 
night),  its  tendency  will  be  to  keep  the  skin  in  a  state  of 
healthy  freedom  and  moderate  action,  while  a  film  of  oil 
left  on  the  surface  cannot  but  aid  the  epidermis  in  checking 
the  impression  of  depressive  morbific  influences  on  the 
nervous  tissue,  especially  if  that  oily  film  be  rendered 
'antiseptic,  slightly  stimulating,  and  grateful  through  the 
presence  of  an  aromatic. 

Conclusion. 

In  concluding  evidence  so  discursive  in  the  range  of  its 
subjects,  and  in  the  exposition  of  them,  I  desire  to  explain 
that  a  large  portion  of  it  has  been  offered  consequent  upon 
my  being  favoured  with  a  recent  invitation  to  add  any  evi- 
dence I  believed  to  be  conducive  towards  the  objects  of  the 
Commission ;  and  that  my  endeavour  has  been  to  restrict 
my  remarks  to  such  as  served  to  elucidate  or  strengthen 
the  evidence.  The  fact  that  much  of  this  matter  is  now 
published  for  the  first  time,  will  not,  it  is  hoped,  appear  to 
result  from  any  doubt  as  to  the  reasonableness  of  the  views 
and  plans  proposed,  but,  as  is  the  truth,  from  an  indisposi- 
tion to  occupy  public  attention  in  fields  from  some  of  which 
I  have,  long  since,  professionally  withdrawn,  and  with  others 
of  which  (as  mechanics  and  hydraulics)  though  very  inviting 
to  me,  I  have  not  been  professionally  connected.  Relying 
upon  the  hope  that  amongst  the  many  persons  ably  offici- 
ating at  the  various  shrines  of  science  concerned,  and  more 
constantly  consulting  her  oracles,  each  useful  truth  would 
become  elicited  and  be  more  influentially  enforced  than  by 
myself,  I  have  hesitated  to  intrude  upon  the  public  all  that 
has  been  presented  to  my  own  observation  as  appearing  to 
be  such. 
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Kemaeks  and  Collected  Facts  on  the  Climate  of  India  ;  on  the  Geological  Features  of  the  Country  ; 
and  some  Tabulated  Views  of  the  Population  :  to  show  the  comparative  density  of  inhabitants  in 
proportion  to  area. — By  R.  M.  Martin,  Esq. 
Climate. 

A  country  extending  through  26°  of  latitude,  and  with 
elevations  from  the  coast-level  to  the  height  of  three  or 
four  miles  above  the  sea,  must  necessarily  possess  great 
variety  of  temperature.  About  one-half  of  India  is  inter- 
tropical, comprising  within  its  limits  the  three  principal 
stations  of  Calcutta,  Madras,  and  Bombay ;  in  fact,  all  the 
country  south  of  a  line  drawn  from  Burdwan  on  the  east, 
through  Bhopal,  to  the  gulf  of  Cutch  on  the  west,  a  dis- 
tance from  Cape  Comorin  of  about  1,000  miles.  All  the 
region  north  of  this  line,  and  extending  800  miles  from 
Cutch  to  Peshawur,  is  outside  the  tropic  of  Cancer;  the 
area  of  the  inter  and  extra-tropical  territory  is,  nearly  alike. 
Mere  distance  from  the  equator  will  not  convey  an  adequate 
idea  of  the  climate  of  any  district :  other  circumstances  must 
be  taken  into  account,  such  as  elevation  above  the  sea, 
aspect  in  reference  to  the  sun  and  the  prevailing  winds, 
more  or  less  vegetation,  radiation  of  terrestrial  heat,  quan- 
tity of  rain  falling,*  or  siccidity  of  atmosphere,  proximity  to 
snow-covered  mountains  or  great  lakes,  drainage,  ventila- 
tion, &c. ;  t  all  these,  varying  in  collateral  existence  or  in 
degree  of  operation,  cause  a  variety  of  climate  and  thermo- 
metrical  range,  which  latitude  will  not  indicate.  Regions 
contiguous  to  the  equator,  at  or  near  the  sea-level,  possess 
a  high  but  equable  temperature.  The  mercury,  on  Fahren- 
heit's scale,  exhibits  in  the  shade  at  Singapore,  a  flat  island 
in  1°  17'  N.,  a  heat  of  73°  to  87°  throughout  the  year.  As 
we  recede  from  the  equator  north  or  south,  a  wider  caloric 
range  is  experienced,  not  only  throughout  the  year,  but 
within  the  limits  of  a  single  day.    In  the  N'.W.  provinces 


of  India,  and  the  S.E.  settlements  of  Australia,  the  mer- 
cury not  unfrequently  rises  in  the  summer  season  to  90°, 
and  even  100°  Fahr.,  and  shows  a  fluctuation,  in  twenty- 
four  hours,  of  24° ;  but  this  extreme  torridity,  when  the 
circumambient  fluid  seems  to  be  aeriform  fire — is  but  of 
brief  duration.  Animal  and  vegetable  life  are  re-invigorated, 
for  a  large  part  of  the  year,  by  a  considerably  cooler  atmo- 
sphere. Indeed,  at  New  York  and  Montreal,  I  found  the 
heat  of  June  and  July  more  intolerable  than  that  of  Jamaica 
or  Ceylon ;  but  then  snow  lies  on  the  ground,  at  the  former 
places,  for  several  weeks  in  winter.  Again,  moisture  with 
heat  has  a  powerful  and  injurious  effect  on  the  human  frame, 
though  favourable  to  vegetation  and  to  many  species  of 
animal  life.  Speaking  from  my  own  sensations,  I  have  lain 
exhausted  on  a  couch  with  the  mercury  at  80°  Fahr.  during 
the  rainy  season  in  Calcutta,  Bombay,  and  Hong  Kong, 
and  ridden  through  the  burning  forests  of  Australia,  on  the 
sandy  Arabian  plains,  and  over  the  sugar-cane  plantations 
of  Cuba,  with  the  mercury  at  100°  Fahr.  So,  also,  with 
reference  to  elevation  :  in  the  East  and  West  Indies,  at  a 
height  of  several  thousand  feet  above  the  sea,  I  have 
enjoyed  a  fire  at  night  in  June ;  and  yet,  in  April  and 
September,  been  scorched  at  mid-day  in  Egypt,  Northern 
China,  and  Eastern  Europe.  These  observations  are  made 
with  a  view  of  answering  the  oft-recurring  inane  question, 
without  referring  to  any  locality,  "  What  sort  of  a  climate 
has  India?"  In  order,  however,  to  convey  some  idea  of 
the  thermometrical  range,  and  the  quantity  of  rain  falling  at 
different  stations,  the  following  table  has  been  collated  from 
different  sources  : — 


Meteorological  Monthly  Observations  for  different  Parts  of  India  ;  showing  the  Latitude,  Number  of  Feet 
above  the  Level  of  the  Sea,  average  Thermometer,  and  Rain  in  Inches. 


Thebmometek. 


Places,  Latitude,  and  Elevation 

Mean 

above  Sea. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

August. 

Sept. 

Oct. 

Nov. 

Dec. 

of 

Year. 

Calcutta,  22°  34',  18  ft. 

69 

73 

78 

87 

88 

83 

82 

82 

82 

82 

71 

68 

79f 

Madras,  13°  5',  sea- level 

78 

78 

82 

88 

92 

87 

88 

86 

86 

84 

82 

78 

83 

Bombay,  18°  57',  sea-level  § 
Tirhoot,  25°  26',  26°  42',  little  1 
elevated        -      -            -  J 

7  7 

77 

80 

82 

85 

85 

81 

84 

79 

84 

84 

80 

84 

60 

66 

76 

85 

89 

86 

84 

85 

81 

73 

61 

78 

Goorgaon,  28°  28',  817  ft.  - 

70 

72 

80 

104 

98 

85 

84 

89 

87 

75 

66 

Delhi,  28°  41',  800  ft.  - 

53 

62 

70 

79 

82 

82 

82 

80 

80 

73 

62 

56 

72 

Rajpootana,  ||  about  500  ft.  - 
Nagpore,  21°  10',  930  ft. 

70 

73 

82 

82 

74 

90 

85 

90 

66 

68 

75 

83 

89 

90 

84 

79 

79 

79 

79 

73 

72 

79 

Hyderabad,  17°  22',  1,800  ft. 

74i 

76^ 

84 

91| 

93 

88 

81 

80i 

79 

80 

76*- 

741 

8H 

Bangalore,  12°  58'.  3,000  ft.  - 

71 

73 

79 

78" 

79 

75 

74 

74 

74 

71 

71 

70 

74 

Hawilbagh,  29°  38',  3,887  ft. 

47 

55 

61 

60 

73 

76 

78 

79 

75 

69 

60 

52 

Kotagherry,  11°  27',  8,600  ft. 

59 

60 

61 

62 

62 

64 

64 

65 

64 

62 

60 

59 

61 

Ootacamund,  1 1°  24',  7,300  ft. 

54 

56 

60 

64 

64 

59 

56 

56 

56 

56 

55 

53 

57 

Mussoorie,  30°  27',  6,282  ft. 

77 

70 

68 

68 

67 

61 

56 

Landour,  30°  27',  7,579  ft.  - 

41 

46 

55 

65 

68 

66 

68 

66 

64 

57 

46 

47 

Darjeeling,  27°  2',  8,000  ft. 

40 

42 

50 

55 

57 

61 

61 

61 

59 

58 

50 

43 

53 

RAIN  IN  INCHES. 


Total. 


Calcutta 
Nagpore  - 
Bangalore  - 
Kotagherry 
Ootacamund 
Darjeeling  - 


0-05 
0-40 

2 
1 
1 


0-48 
0-50 


12-86 
0-21 

5-89 
2 
6 

.  9 


04 
25 
•24 


26 


12-44 
14-93 
5-88 
4 
7 
25 


'15 
■51 
•13 

2 
6 
29 


8-19 
16-32 
13-97 
2 
7 
15 


3-68 

5-10 
10 

9 


0-  06 
2-89 

1-  30 

2 
5 


2-57 
0- 13 

5 
3 


56-61 
53-991 

50 
60 
122 


*  The  quantity  of  rain  in  the  tropical  or  temperate  zones  varies  with  the 
elevation  of  the  land  above  the  sea.  In  India  the  maximum  fall  on  the 
Western  coast  is  about  4,500  feet  altitude;  beyond  this  height  it  dimi- 
nishes. This  is  shown  by  Colonel  Sykes,  in  his  Meteorological  Obser- 
vations :  thus,  on  the  western  coast  of  India  the  fall  is  at  sea-level  (mean 
of  seven  levels) —inches,  81:  at  150  ft.  altitude  (Rutnagherry  in  the 
Concan),  114;  at  900  ft.,  Dapoolee  (S.  Concan),  134;  at  1,700  ft.  (Kundala 
Pass,  from  Bombay  to  Poona),  141  ;  at  4,500  ft.  (Mahabelshwur— mean  of  15 
years),  254  ;  at  6,200  ft.  (Augusta  Peak,  Uttray  Mullay  range).  194;  at  6,100 
ft.  (Kotagherry,  in  the  Neilgherries,  one  year),  81;  at  8,640  ft.  (Dodabetta, 
highest  point  of  Western  India,  one  year),  101  inches.  The  same  principle  is 
observable  in  the  arid  lofty  table-land  of  Thibet,  and  in  the  continuous 
elevated  regions  where  rain  seldom  falls.  So  also  in  Chili  and  other  parts  of 
the  Andes.  Dr.  John  Fletcher  Miller,  of  Whitehaven,  adduces  evidence,  in 
his  interesting  account  of  the  Cumberland  Lake  District,  to  demonstrate  the 
existence  of  a  similar  law  in  England,  where  he  considers  the  maximum  fall 
of  rain  to  be  at  the  height  of  2,000  feet. 

t  In  1829,  I  wrote  and  publisned  in  Calcutta  a  small  brochure,  entitled  The 
"Effects  of  Climate,  Food,  and  Brink  on  Man.  The  essay  was  prepared  in  the 
hope  of  inducing  the  Government  to  adopt  sanitary  measure;  for  the  drainage 
and  ventilation  of  Calcutta,  where  cholera  had  become  permanently  located. 
1  predicted  that  unless  the  nidus  of  this  fearful  malady  were  destroyed  in  the 
Indian  cities  by  the  purification  of  their  respective  atmospheres,  the  disease 
would  be  extensively  generated  and  wafted  with  the  periodical  winds  from 
Asia  to  Europe.  The  prognostication  was  ridiculed  :  sac  experience  may  now 
perhaps  induce  corporations  and  citizens  of  large  towns  to  adopt  timely- 
effective  sanitary  measures.  By  so  doing  a  healthy  climate  may  everywhere 
be  obtained  .  but  no  altitude  or  position  will  avail  for  the  prevention  of  en- 
demic diseases,  or  for  lengthening  the  duration  of  life,  wherever  large  masses 
of  human  beings  are  congregated,  unless  complete  drainage,  free  circulation 
of  air,  and  the  removal  of  ad  putrescent  animal  and  vegetable  matter  be  made 
an  urgent  and  daily  duty. 


t  Abstract  of  the  mean  annual  summaries  of  a  meteorological  register  kept 
at  Calcutta  lor  ten  years  :— 


Years. 

Sunrise. 

2-40  p.m. 

Sunset. 

1841 

72-7 

89-0 

82-4 

1842 

73-3 

88-0 

82-1 

1843 

73-3 

87-6 

82-5 

1844 

72-7 

87-6 

82-3 

1845 

73-7 

86'9 

82-3 

1846 

74-3 

86-3 

81-9 

1847 

73-2 

86-1 

81-1 

1848 

74-1 

87-4 

82-5 

1849 

73-6 

86-7 

81-8 

1S50 

73-1 

86-1 

81-4 

Mean 

73-4 

87-2 

82-0 

The  annual  fall  of  rain  ac  Calcutta  during  six  years,  commencing  with  1830, 
averaged  64  inches.    In  the  wet  season  evaporation  is  very  slight. 
X  Amount  of  rain  at  Bombay  for  six  years : — 

Inches.   I  Inches. 

1845  -         -         54-73  1848  -         -  73-42 

1846  -         -         87-48  1849  -         -  118-88 

1847  -         -         67-31    I  1850  -         -  47-78 
Average  annual  fall  during  thirty  years,  76-08  inches.   At  Madras,  average 

for  eight  years,  66,c>9  inches. 

§  Between  lat.  26°  54',  and  lat.  29°  23'  (Boileau's  Tour    in  Rajwara, 

pp.  304-317.) 

11"  Situation,  about  350  miles  from  nearest  part  of  Bay  of  Bengal,  and  420 
miles  from  Indian  Ocean.    In  1826,  and  in  1831,  the  fall  of  rain  slightly 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


The  monsoons  or  prevailing  winds  within  the  tropics,  as 
on  the  Coromandel  and'  Malabar  coasts,  are  denominated 
the  South-west  and  the  North-east ;  but,  owing  to  modify- 
ing circumstances,  the  direction  is  in  several  places  changed ; 
at  Arracan,  the  S.W.  blows  more  frequently  from  the  S., 
and  the  N.E.  more  to  the  W.  of  N.  Lower  Bengal,  includ- 
ing the  country  around  Calcutta,  has  a  climate  more  trying 
than  that  of  any  other  part  of  India.  November,  December, 
and  January  are  tolerably  cool,  and  Europeans  may  walk 
out  during  the  day.  In  February,  March,  April,  and  May, 
the  heat  daily  increases,  until,  during  the  last  month  espe- 
cially, it  becomes  almost  intolerable ;  not  a  cloud  appears  in 
the  heavens  to  mitigate  the  burning  rays  of  the  sun,  which 
seem  to  penetrate  into  the  very  marrow  of  an  European. 
I  have  known  men  and  beasts  to  drop  dead  in  the  streets  of 
Calcutta.  When  the  monsoon  is  on  the  eve  of  changing, 
before  the  chota  bursaut  (little  rain)  set  in,  the  nights  as 
well  as  the  days  are  oppressive ;  respiration  becomes  labo- 
rious, and  all  animated  nature  languishes :  the  horizon 
assumes  a  lurid  glare,  deepening  to  a  fiery  red  ;  the  death- 
like stillness  of  the  air  is  occasionally  broken  by  a  low  mur- 
muring, which  is  responded  to  by  the  moaning  of  cattle ; 
dense,  dark  masses  of  clouds  roll  along  the  Hay  of  Bengal, 
accompanied  with  occasional  gusts  of  wind;  streaks  of  light- 
ning, after  sunset,  glimmer  through  the  magazines  where  the 
electric  fluid  is  engendered  and  pent  up  ;  the  sky  becomes 
obscured  with  mist,  and  louring  ;  next,  broad  sheets  of 
lambent  flame  illumine  each  pitchy  mass,  until  the  entire 
heavens  seem  to  be  in  a  blaze,  while  peal  after  peal  of 
thunder  reverberates  from  cloud  to  cloud,  like  discharges  of 
heavy  artillery  booming  through  cavernous  hills,  or  along 
an  amphitheatre  of  mountains  ;  thin  spray  is  scattered  over 
the  coast  by  the  violence  of  the  increasing  gale, — the  rain 
commences  in  large  drops,  augments  to  sheeted  masses,  and 
sweeps  like  a  torrent  from  the  sky;  the  surf  roars  along  the 
beach, — the  wind  howls  furiously,  screaming  or  groaning 
piteously,  and  every  element  seems  convulsed  with  the 
furious  conflict :  at  length  the  S.W.  monsoon  gains  the 
victory,  and  the  atmosphere  becomes  purified  and  tranquil. 
The  monsoon  is  felt  with  varying  degrees  of  intensity  at 
different  parts  of  the  coast ;  but  at  Madras  and  at  Bombay 
the  scene  is  one  of  awful  grandeur.  During  the  rains  the 
air  is  saturated  with  moisture,  and  the  pressure  on  each 
square  inch  of  the  human  frame  causes  extreme  lassitude 
and  mental  depression ;  along  the  sea-shore  the  pernicious 
effects  are  mitigated  by  a  sea-breeze,  called  the  "  Doctor," 
which  sets  in  about  10  a.m.  and  lasts  until  sunset.  As  the 
country  is  ascended  above  the  ocean-level,  varieties  of  climate 
are  experienced ;  but  on  the  plains  of  the  Ganges  and  of  the 
Indus,  and  in  some  parts  of  Central  India,  hot  winds  blow 
nearly  equal  in  intensity  to  those  which  are  felt  in  Austra- 
lia. In  few  words,  some  idea  may  be  conveyed  of  the 
climate  of  several  districts  : — 

Bengal  Proper, — hot,  moist,  or  muggy  for  eight  months — April 
to  November  ;  remainder  cool,  clear,  and  bracing. 

Behar, — cool  in  winter  months  ;  hot  in  summer  ;  rain  variable. 

Oudc, — fluctuating  temperature  and  moisture  ;  therm,  range  28 
to  112°  ;  rain,  30  to  80  inches. 

Benares, — mean  temperature,  77°  :  winter  cool  and  frosty  some- 
times ;  therm,  at  night,  45°,  but  in  the  day,  100°;  rain  variable — 
30  to  80  inches. 

Agra, — has  a  wide  range  of  temperature  ;  in  mid-winter  night- 
frosts  and  hail-storms  sometimes  cut  off  the  cotton  crop  and  cover 
the  tanks  with  ice  ;  yet  at  noon  in  April,  therm,  reaches  the 
height  of  106°  in  the  shade. 

.Gliazcepore, — ranije  in  coldest  months,  58  to  71° — April,  8G  to 
96°  ;  May,  86  to  95°  ;  June,  85  to  98°  ;  July,  8G  to  96°.  In  the 
DeJirdDoon — range  37  to  101°.  In  the  year  1841,  December  mean 
heat,  60°  ;  June,  88°  ;  whole  year  74°.  "  In  1839,  total  fall  of  rain, 
67  inches;  of  which  in  July,  15  ;  August,  26. 

Cuttack  and  opposite  coast  of  Bay  of'Bcnga', — refreshed  by  a  sea- 
breeze  blowing  continuously  from  March  to  July. 

Berar, — moderate  climate  according  to  elevation. 

Madras, — cold  season  of  short  duration  in  the  Carnatic,  Mercury 
in  therm,  higher  than  in  Bengal,  sometimes  100°  Fahr.  Heat 
tempered  by  sea  breezes. 

Arcot, — high  temperature,  110°  in  the  shade,  sometimes  130° 
Fahr.    Few  sudden  vicissitudes  ;  storms  infrequent. 

Salem,  fluctuating  climate — in  January  58  to  82°  ;  March  66  to 
95°  ;  May,  75  to  96°. 

Trichinopoly, — has  a  steady  high  temperature,  a  cloudless  sky, 
dry  and  close  atmosphere,  with  much  glare  and  intense  radiation  of 
heat, 

Vizagapatam, — on  the  coast  hot,  moist,  and  relaxing  ;  inland 
equally  sultry,  but  drier. 

Bellary  is  characterized  by  great  aridity  ;  rain  12  to  26  inches  ; 
therm,  falls  in  January  to  55  or  50°  ;  thunder-storms  frequent  in 
summer  months. 

Cuddapah, — average  max.  temperature  for  several  years  (in  the 


exceeded  G5  inches  ;  the  greatest  registered  fall  was  72  inches,  and  that  was  in 
1803.  Average  fall  of  rain  for  eight  years,  48-10  inches.  Proceeding  west- 
ward towards  tile  Ghauts  and  Indian  Ocean,  the  rains  become  heavier  until 
reaching  Mahabetshwur,  where  the  fall  is  probably  unexampled  in  amount ; 
in  1849  it  was  294 inches.  The  mean  annual  quantity  is  239  inches,  of  which 
227  fell  in  the  four  monsoon  months.  The  greatest  annual  fall  was  in  1834, 
when  it  amounted  to  2<J7  inches.  Another  repurt  gives  the  mean  annual  fall, 
as  deduced  from  the  ohs  -rvations  of  ten  years,  at  22'J  inches  ;  and  the  number 
of  days  on  which  ruin  falls  at  127. 


shade),  98°  ;  min.,  65°  :  mean,  81°  ;   mean  temperature  during 

monsoon,  77°  ;  max.,  89°. 

Madura, — on  the  hills  mild  and  genial  in  summer;  therm, 
seldom  below  50°  or  above  75°;  in  the  plains,  reaching  115°  and 
even  130. 

Truvancore, — owing  to  proximity  of  mountains,  humid  but  not 
oppressive. 

Mi/sore, — table  land  cool,  dry,  and  healthy  ;  at  Bangalore  (3,000 
ft.  high),  therm,  range  from  56  to  82°.  The  monsoons  which  deluge 
the  Malabar  and  Coromandel  coasts,  have  their  force  broken  by  the 
Ghauts  on  either  side,  and  genial  showers  preserve  the  Mysorean 
verdure  throughout  the  year. 

Neilgherries, — the  climate  resembles  that  of  the  intertropical 
plateaux  of  America  ;  at  Ootacamund  (height  7,300ft.),  mean  tem- 
perature rather  above  that  of  London,  but  ami.  range  very 
small;  not  sufficient  sunshine  to  bring  the  liner  European  fruits 
to  perfection,  but  corn  and  vegetables  thrive.  Lower  down 
the  vales  enjov  an  Italian  clime  ;  at  Coimbatoor  (height  4,4S3  ft.), 
during  the  cold  season,  max.,  59°;  min.,  31°  ;  in  April,  average 
65°  ;  May,  64°  Fahr.  ;  there  are  no  sultry  nights,  a  blanket  being 
acceptable  as  bed-covering  in  all  seasons.  In  the  higher  regions, 
the  air  beyond  the  zone  of  clouds  and  mists  is  clear  and  dry.  as 
evidenced  by  the  great  distance  within  which  sound  is  heard,  and 
by  the  buoyancy  of  the  human  frame. 

Coorg  is  a  bracing  mountain  region.  Daily  range,  2  to  6°  ;  ann. 
50  to  80°  Fahr.  ;  annual  rain,  at  Mercara  (4,500  ft.),  119  inches  ;  in 
June,  about  40  inches. 

Malabar  coast, — warm  but  agreeable  ;  therm.  68  to  88°  Fahr.  ; 
ann.  rain,  120  to  130  inches. 

Canara  and  the  Concans, — beneath  the  Ghauts  are  not,  tropically 
speaking,  unhealthy,  except  where  marsh  and  jungle  prevail,  when 
malaria  is  produced. 

Bombay, — hot;  tropical  heat  diminished  by  sea-breezes. 

Broach, — December  to  March,  cool  ;  average  rain,  33  inches. 

In  Goozerat,  which  is  the  hottest  part  of  W.  India,  the  westerly 
winds  arc  burning  in  May,  June,  and  July  ;  temperature  high  for 
nine  months  ;  average  fall  of  rain,  30  inches. 

Mahratta  country, — near  the  Ghauts  the  clouds  are  attracted 
from  the  Indian  Ocean,  and  a  profusion  of  rain  falls  for  three  or 
four  weeks  without  intermission,  but  often  not  extending  30  m.  to 
the  E.  or  S. 

The  Decean  table-land  is  salubrious;  at  Sattara,  mean  aim.  tem- 
perature, 66°.  Even  in  September  I  enjoyed  the  air  of  Poona,  as  a 
great  relief  from  the  sultry  heat  of  Southern  China.  Ann.  range 
of  therm.,  37  to  94°;  fall  of  rain,  light  and  uncertain — 22  to  30 
inches  ;  amongthe  Ghauts,  300inches.  Proceeding  westward  towards 
the  Ganges,  and  northward  through  Central  India  plateau,  there  is 
a  modified  temperature  (at  Meerut,  therm,  falls  to  32°  Fahr.),  with 
occasional  hot  winds,  which  prevail  as  far  as  Sindc  and  the  Punjab. 
Sindc  is  dry  and  sultry;  at  Kurrachee,  6  or  8  inches  rain;  at 
Hyderabad,  2  inches  ;  at  Larkhana,  farther  north,  there  was  no  rain 
for  three  years.  Mean  max.  temperature  of  six  hottest  months, 
98°  in  the'shade. 

Punjab, — more  temperate  than  Upper  Gangetic  .plain  ;  from 
November  to  April,  climate  fine  :  summer  heat,  intense ;  hot 
winds  blow  witli  great  violence,  and  frequent  dust-storms  in  May 
and  June  render  the  air  almost  unbreathable.  Rains  commence  in 
July  ;  August  and  September  sickly  months.  The  Great  Desert 
to  the  S.  of  the  Punjab  has  a  comparatively  low  temperature  ;  at 
Bickancer,  in  winter,  ponds  are  frozen  over  in  February  ;  but  in 
summer  the  heat  is  very  great;  therm.  110  to  120°  in  the  shade. 

Candeish  has  a  luxurious  climate  like  that  of  Malwah. 

Upper  Assam  has  a  delightful  temperature  ;  the  heat  bearable, 
and  the  cold  never  intolerable.  Mean  temperature  of  lour  hottest 
months,  about  80° ;  of  winter,  57°;  mean  ann.  67°;  heavy  rains, 
which  commence  in  March  and  continue  to  October.  The  quantity 
which  falls  is  unequal;  at  Gowhatty,  it  is  about  80;  at  Chirra 
Poonjee,  £00  ;  and  in  the  Cossya  country,  500  to  600  inches  =  50  ft. 
At  this  latter  place  there  fell  in  1850  no  less  than503-inches  =  42  ft.  ; 
in  August,  1841,  there  were  264  inches  =  22  ft.,  in  five  successive 
days — 30  inches  every  24  hours.  [Let  it  be  remembered  that  the 
annual  fall  in  London  is  27  ;  in  Edinburgh,  24  ;  in  Glasgow,  32 
inches.]  The  eastern  side  of  the  Bay  of  Bengal,  to  the  Straits  of 
Malacca,  is  more  genial  and  agreeable  than  that  of  the  Coromandel 
coast  :  the  greatest  heat  is  in  April  ;  therm.,  at  Mergui,  100°  ;  the 
monsoon  is  mild,  but  violent  to  the  northward. 

Lower;  Assam  and  Arracan  a  climate  similar  to  Lower  Bengal. 

This  rapid  sketch  will  indicate  the  variety  of  climates  in 
India;  but  it  is  in  the  loftier  adjoining  regions  that  the 
greatest  extremes  exist. 

The  Himalaya  and  Hindoo- Koosh  slopes  and  valleys  exhibit  a 
very  varied  temperature,  and  corresponding  diversity  of  products, 
from  the  loftiest  forest  trees  to  the  stunted  lichens  and  mosses, 
when  the  last  trace  of  vegetable  life  disappears  as  effectually  as  it 
does  at  the  Arctic  or  Antartic  Poles,  snow  being  equally  perpetual 
at  an  elevation  of  four  to  five  miles  (20,840  to  25,000  ft.)  above  the 
sea,  as  at  the  extreme  northern  and  southern  parts  of  our  globe. 
On  the  southern,  or  Indo-Gangetic  side  of  the  Himalaya,  which 
rises  like  a  wall  from  the  sub-Himalaya,  the  snow-line  commences 
at  12,000  to  13,000  ft.  on  some  of  the  spurs  or  buttresses  ;  on  the 
northern  side  of  the  same  range,— tableland  of  Tibet  10,000  ft., 
above  the  sea,  the  snow-line  commences  at  16;00O  ft.,  but  in  some 
places  is  not  found  at  20,000  ft.  On  the  southern  slope  cultivation 
ceases  at  10,000  ft.  ;  but  on  the  northern  side,  cultivation  extends 
to  14,000  ft.,  where  birch  trees  flourish;  the  limit  of  furze-bushes 
is  at  17,000  ft.  Vegetation,  to  some  extent,  indicates  the  more  or 
less  severity  of  this  mountain  clime:  the  Deodar  has  its  favourite 
abode  at  7,000  to  12,000  ft. — attains  a  circumference  of  80  ft.,  and 
of  great  stature,  and  the  wood  will  last,  exposed  to  the  weather,  for 
400  years.  Various  species  of  magnificent  pines  have  a  range  of 
5,000  to  12,000  ft.  ;  the  arboraceous  rhododendron,  every  branchlet 
terminated  by  a  gorgeous  bunch  of  crimson  flowers,  spreads  at 
5,000  to  8,000  ft.  ;  the  horse -chesnut  and  yew  commence  at 
6,000  ft.,  and  end  at  10,000  ft.  ;  the  oak  flourishes  at  7,000  to 
8,000  ft.  ;  maple,  at  10,000  to  1 1,000  ft.  ;  ash,  poplar,  willow,  rose, 
cytisus,  at  12,000  ;  elm,  at  7,000  to  10,000  ;  birch  commences  at 
10,000,  ceases  on  S.  slope  at  13,000  ft.  ;  on  N.  side  fine  forests 
of  this  tree  at  14,000  ft.    Juniper  met  with  occasionally  at  latter- 
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named  height  ;  the  grape  attains  great  excellence  at  Koonawur, 
S,OCO  ft.,  but  does  not  ripen  beyond  9,000  ft.  ;  the  currant  thrives 
at  8,000  and  9,000  ft.  ;  apricot,  at  11,000  ft.  ;  gooseberry  and 
raspberry,  at  10,000  to  12,000  ft. 

The  decrement  of  heat  in  proportion  to  latitude  and  elevation  is, 
as  yet,  imperfectly  ascertained.  Dr  Hooker*  allows  one  degree 
of  Fahrenheit's  thermometer  for  every  degree  of  latitude  and 
every  300  ft.  of  ascent  above  the  sea  ;  at  Calcutta,  in  22°  34',  the 
mean  ann.  temperature  is  about  79°  ;  that  of  Darjeeling,  inSikkim, 
27°  2'  ;  7,450  ft.  above  Calcutta  is  53°,  about  26°  Mow  the  heat  of 
Calcutta.  The  decrease  of  temperature  with  elevation  is  much  less 
in  summer  than  in  winter:  in  January,  1°=250  ft.,  between 
7,000  and  13,000  ft.  ;  in  July,  1°  =  400  ft.  ;  the  decrement  also  less 
by  day  than  by  night.  The  decremental  proportions  of  heat  to 
height  is  roughly  indicated  by  this  skilful  meteorologist, — 

1°=300  ft.  at  elevation    1.000  to    8.000  ft. 

1°=320  ft.  „  8,000  to  10,000  ft. 

I°=3.'i0  ft.  „  10,000  to  14,000  ft. 

1°  =  400  ft.  „  14,000  to  18,000  ft. 

This  must  be  affected  by  aspect  and  slope  of  elevation  ;  by 
quantity  of  rain  falling,  and  permeability  of  soil  to  moisture  ;  by 
amount  of  cloud  and  sunshine,  exposure  of  surface,  absence  of 
trees,  undulation  of  the  land,  terrestrial  radiation,  and  other  local 
influences. 

Within  the  tropics,  in  the  northern  hemisphere,  the  limit  of 
perpetual  congelation  is  16,000  to  17,000  ft.  above  the  sea  ;  in  Iat. 
30°,  14,000  ft.  ;  in  40°,  10,000  ft. ;  in  50°,  6,000  ft.  ;  in  60°,  5,000  ft.  ; 
in  70°,  l;000ft.  ;  and  in  80°  and  further  north,  at  the  sea  level. 
In  the  southern  hemisphere,  Georgia,  which  is  in  Iat.  56°,  exhibits 
perpetual  frost. 

At  Kuinaon,  winter  rigour  is  moderated  by  great  solar  radiation, 
and  somewhat  tempered  by  contiguous  snow-capped  mountains, 
whence  a  diurnal  current  of  air  sets  in  as  regularly  as  a  sea-breeze 
on  a  tropical  shore,  and  w  ith  a  nearly  equally  invigorating  effect. 
Snow  commences  to  fall  at  the  end  of  September  and  continues 
until  the  beginning  of  April.  During  the  absence  of  snow  for  five 
months,  the  mercury  ranges  at  sunrise,  40  to  55°  ;  at  mid-day  65 
to  75°  in  the  shade— 90  to  110°  Fahr.  in  the  sun.  The  heat  of 
course  diminishes  as  height  increases,  except  during  the  cold  season. 
At  Almorah  town,  in  29°  30',  5,400  ft.  elevation,  the  therm,  before 
sunrise  is  always  lowest  in  the  valleys,  and  the  frost  more  intense 
than  on  the  hills  of  7,000  ft.  elevation,  while  at  noon  the  sun  is 
more  powerful  ;  extreme  range  in  24-  hours,  sometimes  from  18  to 
51°  Fahr.  Snow  does  not  fall  equally  ia  every  season  ;  the  natives 
say  the  greatest  fall  is  every  third  year.  On  the  Ghagor  range, 
between  Almorah  and  the  plains,  snow  remains  so  late  as  the  month 
of  May.  At  Mussoorie,  6,000  to  7,000  ft.  high,  the  mean  aim. 
heat  is  only  57°'  Fahr. ;  indeed,  at  4,000  ft.  hot  winds  cease,  and 
vegetation  assumes  an  European  character.  Annual  fall  of  rain  at 
Almorah,  40  to  50  inches. 

The  northernmost  part  of  Nepal  valley,  between  27  and  28°,  and 
elevation  of  4,000  ft.,  has  a  climate  somewhat  similar  to  that  of  the 
southern  parts  of  Europe.  In  winter  a  hoar-frost  commonly  covers 
the  ground,  occasionally  for  three  or  four  months,  freezing  the 
standing  pools  and  tanks,  but  not  severe  enough  to  arrest  the  flow 
of  rivers.  In  summer  noon,  the  mercury  stands  at  80  to  87°  Fahr. 
The  seasons  are  very  nearly  like  those  of  Upper  Hindoostan  ;  the 
rains  set  in  earlier,  and  from  the  S.E.  arc  usually  very  copious, 
and  break  up  about  October,  causing  excessive  inundations  in 
some  places  from  the  mountain  torrents.  In  a  few  hours,  the 
inhabitants,  by  ascending  the  sides  of  the  enclosing  mountains, 
may  exchange  a  Bengal  heat  for  a  Siberian  winter. 

At  Darjeeling  the  atmosphere  is  relatively  more  humid  than  at 
Calcutta  ;  the  belt  of  sandy  and  grassy  land,  at  the  foot  of  the 
Himalaya,  only  300  ft.  higher  than  in  Calcutta,  and  3h°  N.  of 
that  city,  is  during  the  spring  months,  March  and  April,  6  or  7° 
colder  ;  and  though  there  is  absolutely  less  moisture  in  the  air,  it 
is  relatively  more  humid  ;  this  is  reversed  after  the  rains  commence. 
The  south  wind,  which  brings  all  the  moisture  from  the  Bay  of 
Bengal,  discharges  annually  CO  to  80  inches  of  rain  in  traversing 
200  m.  of  land;  but  the  temperature  is  higher  in  advancing  north- 
west from  the  Bay  of  Bengal,  which  may  he  caused  from  the 
absence  of  any  great  elevation  in  the  Gangetic  valley  and  plain, 
and  its  being  walled  in  to  the  northward  by  the  Himalaya  moun- 
tains. 

Elevation  causes  in  Afghanistan  a  corresponding  diversity  of 
climate:  at  Cabul,  which  is  considered  to  be  very  salubrious, 
and  6,396  ft.  above  the  sea,  the  air  is  warmer  in  summer  and  colder 
in  winter  than  that  of  England  ;  and  the  diurnal  therm,  range  is 
great,  amounting  to  40°.  June,  July,  and  August  are  the  hottest. 
December,  January,  and  February  the  coldest  months, — the  mercury 
falling  several  degrees  below  zero  Fahr.  ;  but  the  sun  possesses 
sufficient  power  at  mid-day  to  melt  the  surface  of  the  snow,  which, 
however,  is  again  frozen  at  night.  The  seasons  are  very  regular  ; 
the  sky  is  unclouded,  the  air  bright  and  clear,  with  scarcely  any  rain; 
in  November  a  few  showers  are  followed  by  snow  ;  and  from  the 
middle  of  March  till  the  1st  of  May  there  is  incessant  rain,  which 
melts  the  snow  rapidly,  and  causes  a  sudden  transition  from  winter 
to  summer  (with  but  little  spring),  when  thunder  and  hail-storms 
occur:  earthquakes  are  not  unfrequent  during  winter  in  the  im- 
mediate vicinity  of  the  lofty  ranges;,  but  pre  said  to  be  unknown 
at  Candahar.  Prevailing  winds,  N.N.W.  and  W.  ;  E.  seldom  ;  winter, 
calm  ;  variable  at  breaking  up  of  the  season. t 

Cashmere  valley,  by  its  elevation  (5,000  ft.),  has  a  cool  climate  ; 
in  winter  the  celebrated  lake  is  slightly  frozen  over,  and  the  ground 
covered  with  snow  to  the  depth  of  2  ft. ;  hottest  months,  July  and 
August,  therm.  80  to  85°  at  noon,  when  the  air  is  sometimes 
oppressive  from  want  of  circulation. 

But  it  is  in  the  loftier  regions  that  the  peculiarities  caused  by 
altitude  are  most  observable:  at — 

Bussnhir, — the  climate  varies  from  that  of  the  intertropical  at 
Rampoor,  3,260  ft.-j-  above  the  sea,  to  that  of  the  region  of  perpe- 


*  In  his  valuable  v/ork,  Himalayan  Journals,  ii..  404. 

t  Notes  of  observations,  1st.  April,  1838,  to  31st  March,  1810,  in  Afghanistan. 
—  (Calcutta  .lour.  Nat.  Hist.) 

\  The  Choora  district  (valley  of  the  Pa'our,  4,800  feet)  is  a  beautiful  and 
fertile  tract,  with  a  delightful  climate. 


tual  congelation  :  in  parts  bordering  on  the  table-land  of  Tartary 
the  air  is  at  one  season  characterized  by  aridity  greater  than  that 
of  the  most  scorching  parts  of  the  torrid  zone.  In  October,  and 
later  in  the  year,  when  the  winds  blow  with  the  greatest  violence, 
w  oodwork  shrinks  and  warps,  and  leather  and  paper  curl  up  as  if 
held  to  a  fire;  the  human  body  exposed  to  those  arid  winds  in  a 
few  minutes  show  the  surface  collapsed,  and  if  long  left  in  this 
condition  life  becomes  extinct.  Vegetation  with  difficulty  struggles 
against  their  effects.  Gerard  found  tracts  exposed  to  them  to  have 
a  most  desolate  and  dreary  aspect ;  not  a  single  tree,  or  blade  of 
green  grass,  was  distinguishable  for  near  30  m.,  the  ground  being 
covered  with  a  very  prickly  plant,  which  greatly  resembled  furze  in 
its  withered  state.  This  shrub  was  almost  black,  seeming  as  if  burnt ; 
and  the  leaves  were  so  much  parched  from  the  arid  winds  of 
Tartary,  that  they  might  be  ground  to  powder  by  rubbing  them 
betw  een  the  hands.  Those  winds  are  generally  as  violent  as  hurri- 
canes, rendering  it  difficult  for  the  traveller  to  keep  his  feet.  The 
uniform  reports  of  the  inhabitants  represent  the  year  as  continual 
sunshine,  except  during  March  and  April,  when  there  are  some 
showers,  and  a  few  clouds  hang  about  the  highest  mountains ; 
but  a  heavy  fall  of  rain  or  snow  is  almost  unknown.  The  excessive 
cold  and  aridity  on  the  most  elevated  summits  cause  the  snow  to 
he  there  so  light,  loose,  and  powdery,  that  it  is  continually  swept 
like  smoke  through  the  air  by  the  tempestuous  winds.  The  limit 
of  perpetual  congelation  in  Bussahir  ascends  to  the  northward. 

The  direct  rays  of  the  sun  are  extremely  hot  at  great  ele- 
vations :  insomuch,  that  Jacquemont  found  the  stones  on  the 
ground  on  the  table-land  of  Tartary,  at  an  elevation  of  15,000  or 
16,000  ft.,  become  so  hot  in  sunshine,  as  to  be  nearly  unbearable 
by  the  hand;  at  an  elevation  of  18,000  ft.,  Gerard  found  the  rays 
of  the  sun  so  oppressive  that  he  was  obliged  to  wrap  his  face  in  a 
blanket. 

At  Bulti  or  Little  Tibet  the  atmosphere  is  very  clear  and  dry. 
But  though  rain  is  almost  unknown,  snow  falls,  and  lies  from  the 
depth  of  1  to  2  ft.  The  cold  in  the  elevated  parts  is  intense  in 
winter;  on  the  high  and  unsheltered  table-land  of  Deofsuh,  it  at 
that  season  totally  precludes  the  existence  of  animal  life.  The 
heat  in  the  lower  parts  in  summer  is  considerable,  the  therm. § 
ranging  from  70  to  90°  in  the  shade  at  noon. 

At  Ladahh  the  climate  is  characterized  by  cold  and  excessive 
aridity.  The  snow-line  is  so  usually  high  in  Spiti  and  Ruphsu,  at 
the  south-eastern  extremity  of  Ladakh,  as  to  show  the  utter  futility 
of  attempting  to  theorise  respecting  the  so-called  isothermal  lines, 
in  the  present  scanty  and  imperfect  state  of  our  information  as 
to  the  data  from  which  they  should  be  determined.  Gerard  says, 
respecting  Spiti,  in  lat.  32°,  that  the  marginal  limit  of  the  snow, 
which,  upon  the  sides  of  Chimborazo,  occurs  at  15,700  ft.,  is 
scarcely  permanent  in  Thibet  at  19,000,  and  one  summit,  22,000  ft. 
high,  was  seen  by  him  to  be  free  of  snow  on  the  last  day 
in  August.  This  absence  of  snow  probably  results,  in  part,  from 
the  very  small  quantity  of  moisture  kept  suspended  in  the 
highly  rarefied  atmosphere,  in  part  from  the  intense  heat  of  the 
direct  rays  of  the  sun,  the  latter  cause  being  in  some  degree  de- 
pendent on  the  former.  "  Wherever  we  go,"  observes  Gerard,  "we 
rind  the  sun's  rays  oppressive."  In  one  instance,  in  the  beginning 
of  September,  at  an  elevation  of  15,000  ft.,  a  thermometer,  resting 
upon  the  rocks,  marked  158°;  in  another,  at  14,500  ft.,  the  instru- 
ment, placed  on  sand,  marked  130° ;  and  in  a  small  tent,  at  an 
elevation  of  13,000  ft.,  it  indicated  110°.  These  phenomena  he 
attributed  to  the  rarefaction  and  tenuity  of  the  atmosphere,  from 
elevation  and  the  absence  of  moisture, — circumstances  which  allow 
of  such  immediate  radiation  of  heat,  that  at  the  same  moment 
there  will  be  a  difference  of  more  than  100°  between  places  only  a 
few  hundred  yards  asunder,  occasioned  by  the  one  receiving,  and 
the  other  being  excluded,  from  the  direct  rays  of  the  sun.  At 
Ruphsu,  at  the  elevation  of  16,000  ft.,  it  freezes  every  night,  even 
at  Midsummer  ;  but  the  heat  of  the  day  so  far  countervails  the  cold 
of  night,  that  the  Lake  Chamorereil  is  free  from  ice  during  the 
summer  months.  At  Le,  having  an  elevation  of  about  10,000  ft., 
frosts,  with  show  and  sleet,  commence  early  in  September  and 
continue  until  May;  the  therm,  from  the  middle  of  December  to 
February,  ranges  from  10  to  20°;  even  in  June,  the  rivulets  are 
often,  at.  night,  coated  with  ice.  Moorcroft,  during  his  Himalayan 
travels,  found  the  therm.,  when  exposed  to  the  sun's  rays  at  mid- 
day in  July,  to  range  from  184  to  144°.  The  atmosphere  is  in 
general  dry  in  all  parts  of  the  country. 

In  the  works  of  Gerard,  Floyd,  Moorcroft,  Vigne,  Jacquemont, 
and  Hooker,  useful  details  are  given  on  the  meteorology  of  these 
lofty  regions. 

The  climate  of  northern  India  is  not  inimical  to  the  Euro- 
pean constitution,  that  of  Bengal  and  other  low  districts  is 
very  trying,  especially  to  those  who  do  not  follow  a  strictly 
temperate  course  in  all  things  ;  but  there  are  some  in- 
stances of  Englishmen  living  for  a  quarter  of  a  century  at 
Calcutta,  and  on  returning  to  England,  enjoying  another 
quarter  of  a  century  of  existence,  preserving,  to  old  age,  a, 
vigorous  mental  and  bodily  frame. ||  In  the  hot  and  moist 
parts  of  India,  abdominal  diseases, — in  the  warm  and  dry, 
hepatic  action  or  congestion  prevail.  Exposure  at  night, 
especially  to  malaria  or  the  effluvia  arising  from  intense 
heat  and  decomposing  vegetable  and  animal  matter,  causes 
a  bilious  remittent  (popularly  called  jungle  fever),  which 
operates  as  a  poison  on  the  human  system,  and  becomes 
rapidly  fatal  if  not  counteracted  by  mercury,  arsenic,  or  some 
other  poison,  or  unless  the  morbific  matter  be  expelled,  and 
the  patient  have  strength  of  frame  to  survive  the  fever. 

The  direct  rays  of  a  nearly  vertical  sun,  and  even  those 
also  of  the  moon,  cause  affections  of  the  brain,  which  are 
frequently  fatal,  and  when  not  so,  require  removal  to  the 


§  Thornton's  Gazetteer  :  Afghanistan.  #c.,  vol.  i.,  p.  120. 
j|  Mr.  W.  C.  Blsquiere,  for  a  Ion;;  period  police  magistrate  at  Calcutta 
died  there  in  18.54,  set,  95  ;  he  arrived  at  Bengal  in  1771. 
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temperate  zone  for  their  relief.  The  establishment  of  sana- 
taria  at  elevated  and  healthy  positions,  has  proved  a  great 
benefit  to  Anglo-Indians,  who  at  Darjeeling,  Simla, 
Landour,  Mussoorie,  Mount  Aboo,  tbe  Neilgherries,  and 
other  places,  are  enabled  to  enjoy  a  European  temperature 
and  exercise — to  check  the  drain  on  the  system  from  the 
cutaneous  pores  being  always  open — to  brace  the  fibres  and 
tone  the  nerves,  which  become  gradually  relaxed  by  the 
long  continuance  of  a  high  temperature.  As  India  becomes 
more  clear  and  cultivated,  and  facilities  for  locomotion  by 
railroads  and  steam-boats  are  augmented,  the  health  of 
Europeans  will  improve,  and  their  progeny  will  derive  a 
proportionate  benefit ;  but  it  is  doubtful  whether  there  is 
any  part  of  the  low  country  where  a  European  colony  would 
permanently  thrive,  so  as  to  preserve  for  successive  genera- 
tions the  stamina  and  energy  of  the  northern  races. 

The  diseases  that  prevail  among  the  Indians  vary  with 
locality ;  low,  continued  fever  is  most  prevalent  in  fiat,  and 
rheumatism  in  moist  regions.  Leprosy  and  other  skin 
disorders  are  numerous  among  the  poorest  classes.  Ele- 
phantiasis, or  swelling  of  the  legs ;  beri-beri,  or  enlarge- 
ment of  the  spleen  ;  torpidity  of  the  liver,  weakness  of  the 
lungs,  and  ophthalmia,  are  common  to  all  ranks  and  places ; 
goitre  is  found  among  the  hill  tribes ;  cholera  and  influenza 
sometimes  decimate  large  masses  of  the  people.  Numerous 
maladies,  engendered  by  early  and  excessive  sensuality, 
exist  among  rich  and  poor,  and  medical  or  chirurgical  skill 
are  consequently  everywhere  in  great  request.  The  inhabi- 
tants of  India,  generally  speaking,  except  on  the  plateau,  and 
on  the  more  elevated  districts,  have  not  the  robust  frames 
or  well-wearing  constitutions  which  result  from  an  im- 
proved social  state,  or  from  the  barbarism  which  is  as  yet 
free  from  the  vices  and  defects  of  an  imperfect  civilisation ; 
the  inhabitants  of  the  torrid  zone  do  not  generally  enjoy  a 
longevity  equal  to  hose  who  dwell  in  the  temperate  climates 
of  the  earth. 

Geology. 

It  will  require  many  more  years  of  scientific  research 
before  an  accurate  geological  map  can  be  laid  down  for 
India.*  Immense  tracts  covered  with  impenetrable  forests, 
the  few  Europeans  in  the  country  occupied  with  military 
and  civil  governmental  duties,  the  lassitude  of  mind  and 
body  which,  sooner  or  later,  oppresses  the  most  energetic, 
and  the  malaria  which  inevitably  destroys  those  who 
attempt  to  investigate  the  crust  of  the  earth,  overrun  with 
jungle,  or  immersed  in  swamp, — these  and  other  obstacles 
render  the  prosecution  of  this  science  a  matter  of  extreme 
difficulty.  All  that  can  here  be  attempted  is  to  collate  the 
best  known  data,  and  arrange  them  in  outline,  for  reference 
and  future  systematic  exposition.! 

Representatives  of  all  the  series  found  in  Europe  and 
other  parts  of  the  world  are  traceable  in  India.  Mr.  Carter 
has  industriously  noted  the  observations  of  various  investi- 
gators ;  and  the  following  summary  is  partly  abstracted 
from  his  compilation : — 

Older  Metamorphic  Strata  Gneiss,  Mica  Schiste,  Chlorite 

Schiste,  Hornblende  Schiste,  Quartz  Rock,  Micaceous  Slate,  Talcose 
Slate,  Clay  Slate,  Granular  Limestone. 

Gneiss. — Most  general  and  abundant, — occurring  in  different 
parts  of  the  Himalaya;  Oodeypore  ;  near  Baroda;  Zillah  Behar; 
Rajmahal  hills  ;  Phoonda  Ghaut ;  Northern  Circars  ;  and  more  or 
less  throughout  "peninsula"  (?  Deccan)  to  the  Palghaut,  and  pro- 
bably to  Cape  Comorin:  it  is  frequently  veined  by  granite,  contains 
in  most  places  specular  iron  ore:  beds  of  garnets  common  every- 
where ;  corundum  in  southern  India,  and  beryl  in  Mysore.  Com- 
position varied  in  texture,  compactness,  and  with  more  or  less 
mica;  colour— speckled,  black,  brown,  reddish  gray  to  white; 
sometimes  tinted  green  where  chlorite  replaces  mica:  when  very 
fine-grained  and  decomposing,  gneiss  bears  a  close  resemblance  to 
fine-grained  sandstone. 

Mica  Schiste.— Southern  Mahratta  country,  and  western  ex- 
tremities of  Vindhya  range,  passes  into  micaceous  slate  at  the 
Phoonda  Ghaut:  veined  with  quartz,  but  no  granite:  being  asso- 
ciated with  gneiss  and  hornblende  schistes,  they  pass  into  each 
other. 

Chlorite  Schiste.^- Southern  Mahratta  country :  it  also  contains 
garnets. 

Hornblende  Schiste,  forms  the  sides  of  the  Neilgherries,  where  it 
is  from  five  to  seven  miles  in  breadth  :  garnets  found  in  it. 
Southern  Mahratta  country,  Salem ;  and  often  passes  into  mica 
schiste  on  the  Malabar  coast. 

Quartz  Roch.— Hills  between  Delhi  and  Alwur,  and  between 
Ajmere  and  Oodeypore  ;  mountains  around  Deybur  Lake,  Chittoor, 
and  at  the  western  part  of  the  Vindhya  range,  with  mica  slate; 
southern  Mahratta  country ;  more  or  less  in  the  granitic  plains  of 
Hydrabad,  and  in  the  droogs  of  Mysore.  The  rock  is  compact  and 
granular  in  the  Ajmere  mountains;  and  of  a  red,  violet,  gray,  or 
brown  colour  ;  brilliantly  white  in  the  Mahratta  country.    Mica  is 


*  The  late  eminent  geologist,  J.  B.  Greenough,  has  made  an  excellent 
beginning  by  his  large  map  on  this  subject,  and  by  the  voluminous  materials 
he  collected. 

t  Sec  a  valuable  Summon/  of  the  Geology  cf  India,  between  the  Ganges, 
the  Indus,  anil  Cape  Comorin ;  by  H.  J.  Carter,  Asst.  Surg.  Bombay  Esta- 
blishment, Aug.  1803;  reprinted  from  Journal  of  Bombay  British  Asiatic 
Society,  p.  166. 


frequently  disseminated  throughout  the  rock  in  large  masses ;  talc 
and  chlorite,  occasionally. 

Micaceous  Slate  and  Chlorite  Slate. — Both  at  the  Phoonda  Ghaut ; 
and  the  latter  in  the  Mahratta  country.  The  micaceous  occurs  in 
the  Indo-Gangetic  chain,  Kunawur ;  and  in  the  Soolumbur  range, 
Oodeypore. 

Clay  Slate,  appears  to  be  of  great  thickness,  and  considerable 
extent,  viz.,  from  the  Arravulli  range,  the  lower  part  of  which  is 
composed  of  this  formation ;  thence  to  Oodeypore,  via  the  Soo- 
lumbur range,  across  the  Durgawud  valley  to  Malwa,  on  the 
Kistnah  ;  southern  Jlahratta  country,  Nellore ;  and  in  the  Eastern 
Ghauts  at  Jungamanipenta,  a  ferruginous  clay-slate  overlies  the 
trap  at  Mahableshwur.  In  the  Arravulli  it  is  massive,  compact, 
and  of  a  dark  blue  colour.  The  Soolumbur  range  is  almost  en- 
tiiely  composed  of  this  and  chlorite  slates.  Micaceous  passes  into 
clay-slate  at  the  Phoonda,  and,  farther  south,  the  Saltoor  passes 
(Western  Ghauts).  This  also  occurs  at  the  Carrackpore  hills 
(Behar),  where  the  clay-slate  is  about  twenty  miles  wide,  and 
extends  in  the  direction  of  the  strata.* 

Plutonic  Rocks. —  Granite,  D write  or  Greenstone. 

Granite. — Himalaya ;  Ajmere  and  around  Jcypoor,  traversing 
the  mountains  in  veins  and  dykes;  the  Arravulli  range  consists 
chiefly  of  granite,  resting  on  slate;  Mount  Aboo;  from  Balmeer 
across  the  sands  to  Nuggur  Parkur;  the  Gir;  Girnar ;  between 
Oodeypore  and  Malwah,  are  all  varieties',  it  extends  more  or  less 
southward  to  theNerbudda;  on  that  river  between  Mundela  and 
Amarkantak,  Jubbulpore,  Kalleenjur,  Zillah  Behar,  Carrackpore 
hills  ;  in  Bhogulpore  and  Monghyr  districts  ;  near  Baitool ;  Nagpore 
territory  ;  Cuttack  ;  Orissa  ;  Northern  Circars  ;  Hydrabad  ;  between 
the  Kistnah  and  Godavery;  Gooty  ;  Neilgherries  ;  Malabar  coast  at 
Vingorla  ;  Coromandel ;  between  Madras  and  Pondicherry  ;  ending 
at  Cape  Comorin.  The  granitic  rocks  vary  in  structure  and  com- 
position, as  they  do  in  colour:  thus  there  are  syenitic,  pegmatitic, 
and  protoyenic.  It  is  gray  at  Ramteak  in  Nagpore,  red  generally  in 
the  Deccan,  but  at  Vencatigherry  (Mysore),  and  at  Vingorla,  gray  ; 
in  the  Neilgherries  it  is  syenitic. 

Greenstone. — Hazareebaugh,  Mahratta  country,  Mysore,  Nellore, 
Chingleput,  Madras,  Trichinopoly,  Salem,  in  the  granitic  plains  of 
Hydrabad ;  and  extensively  throughout  Southern  India.  In  the 
Deccan  the  dykes  may  be  traced  continuously  for  twenty  miles ; 
about  Hydrabad  they  are  from  100  to  300  feet  broad ;  about  four 
miles  from  Dhonee,  between  Gooty  and  Kurnool,  there  is  one  150 
feet  high,  and  200  feet  broad,  passing  through  a  range  of  sandstone 
and  limestone  mountains. 

Silurian  Rocks. —  Greywaeke. —  Ghiddore,  Rajmahal  hills; 
Kumaon.  It  is  a  quartzose  sandstone;  yellow  colour,  resinous 
lustre,  and  compact  splintery  fracture. 

Transition  or  Cambrian  Gneiss,  is  of  great  extent  in  Bhagulpore 
district,  composing  two-thirds  of  the  country  between  the  Curruck- 
pore  and  Rajmahal  hills,  and  the  greater  portion  of  the  southern 
ridges  of  the  latter  group.  It  consists  of  quartz,  more  or  less, 
hornblende,  felspar,  mica,  and  garnet  pebbles. 

Oolitic — Limestone. — Cutch  ;  near  Neemuch,  Malwah  ;  Bundel- 
cund;  on  the  river  Sone ;  Fyzabad,  on  the  Bheema;  Kuladgee, 
in  the  southern  Mahratta  country ;  on  the  Kistnah ;  and  as  far 
south  as  Cuddapah.  Though  its  principal  characters  are  its  uniform 
lithographic  texture,  solidity,  conchoidal  smooth  fracture,  and  hard- 
ness,— dendritic  surface,  smoky  gray  colour,  passing  into  dark 
smoky  blue;  and  parallel  thin  stratification, — it  differs  when  de- 
parting from  its  general  composition,  just  as  the  shales  differ  which 
interlaminate  it,-  the  coal  strata,  and  the  sandstone,  as  being  more 
or  less  argillaceous,  bituminous,  or  quartziferous  ;  of  different 
degrees  of  hardness,  coarseness,  and  friability  of  structure;  and  o 
all  kinds  of  colours,  streaked  and  variegated.  It  is  occasionally 
veined,  and  interlined  with  jasper  and  light-coloured  cherts,  which, 
near  Cuddapah,  give  it  a  rough  appearance ;  also  contains  drus 
cavities,  calcedonies,  and  cornelian,  north  of  Nagpore  :  in  the  be 
of  the  Nerbudda  between  Lamaita  and  Beragurh,  near  Jubbulpore, 
of  a  snow-white  colour,  and  traversed  by  chlorite  schiste.  It  is 
frequently  denuded  of  its  overlying  sandstone  and  shales  in 
Southern  India,  and  in  this  state  is  not  uncommonly  covered  by 
trap,  as  near  Ferozabad  on  the  Bheema. 

Thickness,  310  feet  near  Kurnool ;  10  to  30  feet  on  the  Bheema, 
with  strata  from  2  inches  to  2  feet  thick.  In  the  part  of  the 
Himalaya  examined  by  Captain  Strachey,  the  secondary  limestones 
and  shales  were  several  thousand  feet  in  thickness,  the  upper 
portion  being  in  some  places  almost  made  up  of  fragments  o" 
shells. 

If  the  white  crystalline  marble  generally  of  India  is  allowed 
be  metamorphic  strata,  this  limestone  exists  in  the  Girnar  rock  o 
Kattywar  ;  the  lithographic  form  in  Cutch,  and  between  Neemuc" 
and  Chittore;  the  white  marble  about  Oodeypore,  and  northward 
in  the  neighbourhood  of  Nusseerabad,  Jeypoor,  Bessona,  and  A lwar; 
a  narrow  strip  about  150  m.  long  in  Bundelcund;  again  abou 
Bidjyghur  and  Rhotasghur  on  the  Sone;  white  marble  in  the  bed 
of  the  Nerbudda,  near  Jubbulpore;  in  the  hills  north-east  o" 
Nagpore;  near  the  junction  of  the  Godavery  and  Prenheta  rivers; 
thence  along  the  Godavery  more  or  less  to  Rajahmundry  ;  Shola- 
pore  district;  on  the  Bheema;  of  every  variety  of  colour,  and 
greatly  disturbed  and  broken  up  about  Kaludgee,  in  the  southern 
Mahratta  country ;  along  the  Kistnah,  from  Kurnool  to  Amara- 
wattee  ;  and  more  or  less  over  the  triangular  area  formed  by  the 


*  In  the  neighbourhood  of  Calcutta  a  series  of  boring  experiments  to  find 
water  Were  carried  on  at  intervals  between  1801  and  1833 ;  the  results  were, 
artificial  soil  at  surface  ;  next,  as  follows  :— A  light  blue  or  gray-coloured 
sandy  clay,  becoming  gradually  darker  from  decayed  vegetable  matter,  until  It 
passes  at  30  It.  deep  into  a  2  ft.  stratum  of  black  peat,  apparently  forrriedaby 
the  debris  of  Sunderbund  vegetation,  which  was  once  the  delta  of  the  Ganges  ; 
below  the  peat  a  black  clay,  ami  in  this  and  the  gray  clay  immediately  above 
the  peat,  fogs  and  branches  of  yellow  and  red  wood,  found  in  a  more  or  less 
decayed  state.  In  one  instance  only  bones  were  discovered,  at  28  feet  deep. 
TJndtr  blue  clays,  at  50  to  70  feet  deep,  Itunkur  and  bagiri  (apparently  small 
land  shells,  as  seen  in  Upper  India).  At  70  feet  a  seam  ot  loose  reddish  sand,— 
75  to  125  feet  beds  of  yellow  clay  predominate,  frequently  stilt  anil  pure  like 
potter's  clay,  but  generally  mixed  with  Band  and  mica;  horizontal  strata  of 
kunkur  pass  through  it,  resembling  exactly  these  found  at  Midnapore.  Below 
128  feet  a  more  sandy  yellow  clay  prevails!  which  gradually  changes  to  a  gray, 
loose  sand,  becoming  coarser  in  quality  to  the  lowest  depth  yet  reached 
(170  feet),  where  it  contains  angular  fragments,  as  large  as  peas,  ot  quartz  and 
felspar. 
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latter  place,  Gooty,  and  the  Tripetty  hills.  Ghunam,  an  argillaceous 
limestone,  used  for  building  in  Bengal,  Behar,  Benares,  &c.  ;* 
occurs  in  nodules  in  the  alluvium,  which,  at  Calcutta,  is  5C0  to 
600  feet  thick,  r\'ear  Benares,  it  contains  fragments  of  fresh-water 
shells.  South  of  Madras,  a  dark  clay  abounds  in  marine  shells, 
used  in  preference  for  lime-burning  to  those  on  the  beach,  as  being 
freer  from  salt. 

Sandstone, — appears  to  be  composed  of  very  fine  grains  of  quartz 
and  more  or  less  mica,  united  together  by  an  argillaceous  material. 
It  exists  in  Cutch  ;  in  the  Panna  ratine,  Bundelcund  ;  the  Kymore 
hills  ;  Ceded  Districts;  in  lat.  18°,  15  m.  west  of  the  Godavery; 
on  the  banks  of  the  Kistnah  ;  plains  of  the  Carnatic,  and  the 
districts  watered  by  the  Pcnnar  river.  It  is  present  in  the  sub- 
Himalaya  range,  and  in  the  Rajmahal  hills.  All  the  towns  on  the 
Jumna,  from  Delhi  to  Allahabad,  appear  to  be  built  of  this 
sandstone.  The  plains  of  Beekaneer,  Joudpore,  and  Jessulmere, 
are  covered  with  the  loose  sand  of  this  formation.  It  borders  on 
the  northern  and  western  sides  of  the  great  trappean  tract  of 
Malwah,  and  forms  the  north-eastern  boundary  of  the  Western 
India  volcanic  district. 

Its  thickness  varies,  either  from  original  inequality  or  subse- 
quent denudation.  Its  greatest  depth,  at  present  known,  is  in 
the  eastern  part  of  the  Kymore  range,  where  it  is  700  feet  at 
Bidjighur  ;  and  1,300  feet  at  Rhotasghur  ;  at  the  scarps  of  the 
waterfalls  over  the  Panna  range,  it  does  not  exceed  360  or  400 
feet;  from  300  to  400  feet  is  its  thickness  near  Ryelcherroo  and 
Sundrogam,  in  the  Ceded  Districts.  Its  greatest  height  above  the 
sea  is  on  the  banks  of  the  Kistnah,  3,C00  feet.  Organic  remains 
are  very  abundant  in  this  formation.  It  has  been  ascertained  that 
the  great  trap  deposit  of  the  Western  Ghauts,  rests  on  a  sandstone 
containing  vegetable  remains,  chiefly  ferns. 

Volcanic  Rocks,  f — Trap. — The  largest  tract  is  on  the  western 
side  of  India,  and  extends  continuously  from  the  basin  of  the 
Malpurba  to  Neemuch  in  Malwah  ;  and  from  Balsar,  about  20m. 
south  of  the  mouth  of  the  Taptee,  to  Nagpore.  This  is  probably 
the  most  remarkable  trap-formation  existing  on  the  surface  of  the 
globe  ;  its  breadth  is  about  335  m.  N.  to  S.;  length  about  350  m. 
E.  to  W.  ;  and  covers  an  area  of  from  200,000  to  250,000  sq.  m.| 
Another  portion  extends  from  Jubbuipore  to  Amarkantak,  thence 
south-westerly  towards  Nagpore.  It  constitutes  the  core  of  the 
Western  Ghauts,  and  predominates  in  the  Mahadeo  and  Sautpoora 
mountains. 

Its  two  grand  geological  features  along  the  Ghauts,  where  it  has 
attained  the  highest  elevation,  are  flat  summits  and  regular  strati- 
fication. Fourteen  beds  have  been  numbered  in  Malwah,  the  lowest 
and  largest  of  which  is  300  feet  thick.  These  are  equally  numerous 
if  not  more  so,  along  the  Ghauts,  but  the  scarps  are  of  much 
greater  magnitude.  Besides  its  stratification,  it  is  in  many  places 
columnar  ;  as  in  the  beds  of  the  Nerbudda  and  Chambul  ;  and  the 
hill-fort  of  Singhur  presents  a  surface  of  pentagonal  divisions. 

Wherever  the  effusions  exist  to  any  great  extent,  they  appear  to 
be  composed  of  laterite  above,  then  basalt,  and  afterwards  trappitc 
and  amygdaloid. 

Basalt: — There  are  two  kinds  of  this  rock  ;  a  dark  blue-black, 
and  a  brown  black.  Both  are  semi-crystalline.  Their  structure  is 
massive,  stratified,  columnar,  or  prismoidal.  Dark  blue  is  the 
basalt  of  Bombay  Island,  brown-black  that  of  the  Deccan. 

To  this  general  description  I  may  add  what  I  have  been 
enabled  to  glean  of  the  specific  structure  of  some  of  the 
principal  positions  : — 

Himalayas. — Formations  primary  ;  the  first  strata,  which  is 
towards  the  plain,  consists  of  limestone,  lying  on  clay-slate,  and 
crowned  by  slate,  greywacke,  or  sandstone.  Beyond  the  limestone 
tract,  gneiss,  clay-slate,  and  other  schistose  rocks  occur  ;  granite 
arises  in  the  mountains  near  the  snowy  ranges.  The  peaks  are 
generally  composed  of  schistose  rocks,  but  veined  by  granite  to  a 
great  elevation.  Kamet,  however,  is  an  exception,  appearing  to 
consist  of  granite  alone.  Greenstone  dykes  rise  through  and  inter- 
sect the  regular  rocks.  Strata  fractured  in  all  directions  ;  slate  as 
if  crushed^  and  the  limestone  broken  into  masses.  The  soil  is 
principally  accumulated  on  the  northern  side. 

The  formation  of  the  Indo-Gangetic  chain,  in  Kunawur,  ismostly 
gneiss  and  mica-slate;  in  some  places,  pure  mica.  On  the  left 
bank  of  the  Sutlej,  granite  prevails,  forming  the  Kaldang  peaks. 
Further  north,  it  becomes  largely  intermixed  with  mica-slate  ;  to 
the  north-east  changes  into  secondary  limestone,  and  schistose 
rocks,  abounding  in  marine  exuvice.§    In  Kumaon,  the  Himalayas 


*  The  British  Residency  at  Hydracfad  (Deccan)  is  a  specimen  ;  the  Corin- 
thian columns.  &c.,  being  executed  in  white  chunam. 

f  volcanic  fires  are  said  by  the  natives  to  exist  among  the  loftier  peaks  of 
the  Hindoo-Koosh  and  the  Himalayan  ranges,  but  earthquakes  are  of  rave 
occurrence.  A  severe  convulsion  was  experienced  throughout  a  large  ex- 
tent of  country  on  26th  August,  1833, — vibration  from  N.E.  to  S.W.,  with 
three  principal  shocks -,  first  at  6-30  p.m.;  second,  11-30  p.m.;  and  third,  at 
five  minutes  »o  midnight.  It  was  most  severely  felt  at  and  near  Katmandoo, 
whereabout  320  persons  perished;  the  trembling  of  the  earth  commenced 
gradually,  and  then  travelled  with  great  rapidity  towards  the  westward  ; 
and  increased  in  violence  until  the  houses  seemed  shaken  from  their  foun- 
dation,—large-sized  trees  bent  in  all  directions :  the  earth  heaved  fear- 
fully ;  and  while  the  air  was  perfectly  calm,  an  awful  noise  burst  forth  as  if 
from  a  hundred  cannon.  Probably  in  India,  as  in  Australia,  subterranean 
igneou-i  action,  which  was  tormerly  very  violent,  is  now  almost  quiescent,  or 
finds  its  vent  through  mignty  chimneys  at  a  height  of  four  or  five  miles  above 
the  sea.  The  Lunar  Lake,  40  m.  from  Saulna,  is  a  vast  crater  500  feet  deep, 
and  nearly  five  miles  round  the  margin  ;  its  waters  are  greenand  bitter,  super- 
saturated with  alkaline  carbonate,  and  containing  silex  and  some  iron  in 
solution;  the  mud  is  black,  and  abounds  with  sulphuretted  hydrogen;  the 
water  is,  nevertheless,  pure  and  void  of  smell. 

t  The  rock  in  which  the  Ellora  caves  are  excavated  is  said  to  be  a  basaltic 
trap,  which,  from  its  green  tinge  and  its  different  stages  from  hardness  to 
disintegration,  is  supposed  by  the  natives  to  be  full  of  vegetable  matter,  in  a 
greater  or  less  advance  to  putrefaction  ;  the  crumbling  rock  affords  a  natural 
green  colour,  which  is  ground  up  and  employed  in  painting  on  wet  chunam 
(lime  plaster). 

§  Dr.  Gerard  found  some  extensive  tracts  of  shell  formation  15,000  ft.  above 
the  sea.  The  principal  shells  comprised  cockles,  mussels,  and  pearl-fish  ; 
nummulites  and  long  cylindrical  productions.  These  shells,  of  which  many 
were  converted  into  carb.  of  lime,  some  crystallized  like  marble,  were  lying 
upon  the  high  land  in  a  bed  of  granite  in  a  pulverized  state  :  the  adjacent 
rocks  composed  of  shell  limestone,  the  large  blocks  formed  of  a  multitude  of 
shells  of  different  sizes,  imbedded  in  a  mass  of  calcareous  tufa.  Four  classes 
of  shell  formation  were  distinguished  :  one  in  particular,  a  freshwater  bivalve, 


are  composed  of  crystalline  gneiss,  veined  by  granite  ;  the  range 
forming  the  north  eastern  boundary  is  believed  to  be  of  recent  for- 
mation. The  mountainous  tract  south  of  the  principal  chain  in 
Nepaul  consists  of  limestone,  hornstone,  and  conglomerate.  The 
Sewalik  (the  most  southerly  and  lowest  range  of  the  Himalayan 
system)  is  of  alluvial  formation,  consisting  of  beds  of  clay,  sand- 
stone with  mica,  conglomerate  cemented  by  calcareous  matter, 
gravel,  and  rolled  stones  of  various  rocks.  The  supposition  is,  that 
it  is  the  debris  of  the  Himalaya,  subsequently  upheaved  by  an  earth- 
quake. The  geology  of  the  Sewalik  is  characterized  by  the 
occurrence  of  quantities  of  fossil  remains. 

Punjab. — Near  the  north-east  frontier,  in  the  vicinity  of  the 
Himalaya,  is  an  extensive  tract  of  rocks  and  deposits  of  recent 
formation  ;  limestone,  sandstone,  gypsum,  argillaceous  slate  ;  occa- 
sionally veins  of  quartz. 

The  Salt-range. — Greywacke,  limestone,  sandstone,  and  red 
tenaceous  clay,  with  deposits  of  chloride  of  sodium,  or  common 
salt. 

The  Sujied-Koh  is  primary,  consisting  of  granite,  quartz,  mica, 
gneiss,  slate,  and  primary  limestone. 

The  Sulimau  mountains  are  of  recent  formations,  principally 
sandstone  and  secondary  limestone,  abounding  in  marine  exuvia?. 

Central  India. — Arravulli  range,  generally  primitive,  consisting 
of  granite,  quartz,  and  gneiss.  Formation  along  banks  of  upper 
course  of  Nerbudda,  trappean  ;  lower  down,  at  Jubbuipore,  granitic  ; 
at  Bhera  Ghur,  channel  contracted  between  white  cliffs  of  mag- 
nesian  limestone;  at  the  junction  of  the  Towah,  there  is  a  ledge  of 
black  limestone :  at  and  near  Kal  Bhyru,  slate  of  various  sorts ; 
basaltic  rocks  scattered  over  channel.  Ranges  enclosing  Nemaur, 
banks  of  rivers,  and  eminences  in  the  valley,  basaltic.  Saugor  and 
Nerbudda  territory ;  eastern  part,  towards  amarkantak,  generally 
sandstone ;  from  here  it  extends  westward,  forming  the  table-land 
bounding  Nerbudda  valley  on  the  north,  and  is  intermixed  with 
marl,  slate,  and  limestone.  The  volcanic  tract  commences  about 
Ion.  79°,  and  extends  to  about  the  town  of  Saugor,  which  is  situate 
on  its  highest  part.  This  (trap),  with  that  of  sandstone,  further 
east,  may  be  considered  to  belong  to  the  Vindhya;  and  the  former 
to  the  Mahadeo  and  Sautpoora  ranges.  In  some  places,  primitive 
rocks  appear  through  the  overlying  bed.  The  Bindyachal  hills  are 
of  horizontally-stratified  sandstone  ;  Panna  hills,  sandstone,  inter- 
mixed with  schiste  and  quartz ;  and,  to  the  west,  overlaid  by  lime- 
stone. 

Western  Ghauts. — The  great  core  is  of  primary  formation,  in- 
closed by  alternating  strata  of  more  recent  origin.  These  have 
been  broken  up  by  prodigious  outbursts  of  volcanic  rocks ;  and 
from  Mahableshwur  northward,  the  overlying  rock  is  exclusively 
of  the  trap  formation  ;  behind  Malabar  they  are  of  primitive  trap, 
in  many  places  overlaid  by  immense  masses  of  laterite,  or  iron- 
clay.  The  Vurragherry  or  Pulnag  hills  (Madura)  are  gneiss,  strati- 
fied with  quartz  ;  in  some  places  precipices  of  granite. 

Nagpore. — North-western  and  western  part,  volcanic,  principally 
basalt  and  trap.  This  terminates  at  the  city  of  Nagpore,  and  the 
primitive,  mostly  granite  and  gneiss,  rises  to  the  surface. 

Mysore. — The  droogs,  huge  isolated  rocks,  scattered  over  the  sur- 
face;  vary  in  elevation  from  1,000  to  1,500  feet;  bases  seldom 
exceeding  2  m.  in  circumference;  generally  composed  of  granite, 
gneiss,  quartz,  and  hornblende ;  in  many  places  overlaid  by 
laterite. 

Soils. 

Mainly  determined  by  the  geological  character  of  each  dis- 
trict, except  in  the  deltas,  or  on  the  banks  of  rivers,  as  in  the 
Punjab,  where  an  alluvium  is  accumulated.  The  land  in  Lower 
Bengal  is  of  inexhaustible  fertility,  owing  partly  to  the  various  salts 
and  earthy  limestone  with  which  the  deposits  from  the  numerous 
rivers  are  continually  impregnated  :  it  is  generally  of  a  light  sandy 
appearance.  The  alluvium  of  Sinde  is  a  stiff  clay;  also  that  of 
Tanjore,  Sumbulpore,  and  Cuttack,  by  the  disintegration  of  gra- 
nitic rocks.  A  nitrous  (saltpetre)  soil  is  general  in  Behar;  in  the 
vicinity  of  Mirzapoor  town,  it  is  strongly  impregnated  with  saline 
particles ;  and  at  many  places  in  Vizagapatam.  The  regur,  or 
cotton  ground,  which  extends  over  a  large  part  of  Central  India, 
and  of  the  Deccan,  is  supposed  to  be  formed  by  a  disintegration  of 
trap  rocks ;  it  slowly  absorbs,  ||  and  long  retains  moisture;  and  it 
has  produced,  in  yearly  succession,  for  centuries,  the  most  ex- 
hausting crops.  It  spreads  over  the  table-lands  of  the  Ceded  Dis- 
tricts and  Mysore,  flanks  the  Neilgherry  and  Salem  hills,  and 
pervades  the  Deccan,  but  has  not  been  observed  in  the  Concans. 
It  is  a  fine,  black,  argillaceous  mould, containing,  in  its  lower  parts, 
nodules,  and  pebbly  alluvium.  Kunhur  (a  calcareous  conglome- 
rate) T  fills  up  the  cavities  and  fissures  of  the  beds  beneath  it ;  and 
angular  fragments  of  the  neighbouring  rocks  are  scattered  over  its 
surface.  It  contains  no  fossils.  In  some  parts  it  is  from  20  to 
40  feet  thick.  Kunhur  is  common  in  the  north-western  provinces, 
the  rocks  often  advancing  into  the  channel  of  the  Jumna,  and  ob- 
structing the  navigation.  In  the  western  part  of  Muttra  district,  it 
is  mixed  with  sand:  in  Oude,  some  patches  of  this  rock,  which  un- 
dergo abrasion  very  slowly,  stand  70  or  80  feet  above  the  neigh- 
bouring country,  which,  consisting  of  softer  materials,  has  been 
washecfaway  by  the  agency  of  water.  Its  depth,  in  the  eastern 
part  of  Meerut  district,  is  from  one  to  20  feet.  In  the  Dooab,  be- 
tween the  Ganges  and  Jumna,  and  in  many  parts  of  the  N.W.  pro- 
vinces, there  is  a  light  rich  loam,  which  produces  excellent  wheat ; 
at  Ghazeepore,  a  light  clay,  with  more  or  less  sand,  is  favourable 


resembling  the  unio,  which  exists  in  great  abundance  at  the  foot  of  the  lower 
hills  and  throughout  the  Dooab.  In  the  Neermal  hills,  north  of  the  Godavery, 
on  the  road  from  Hydrabad  to  Nagpore.  many  very  perfect  fossil  shells,  mostly 
bivalves,  and  evidently  marine,  have  been  discovered  imbedded  in  a  volcanic 
rock,  together  with  the  head  and  vertebra  of  a  fish  ;  the  formations  around 
rest  everywhere  on  granite;  and  there  are  several  hot -springs  holding  lime 
in  solution.  Univalves  and  bivalves,  particularly  buccinum,  ammonites,  and 
mussels,  abound  in  Malwah. 

II  Most  of  the  soils  of  India  have  a  powerful  absorbing  quality;  hence 
their  fertile  properties.  1 

%  Kunhur. —  A  calcareous  concretion,  stratified  and  in  mammillated  masses 
of  all  sizes,  which  contains  50  to  80  per  cent,  of  carbonate  of  lime,  some 
magnesia,  iron,  and  alumina  :  these  nodules  are  interspersed  in  large  quanti- 
ties throughout  extensive  tracts  of  the  alluvial  and  secondary  formations,  and 
are  ascribed  to  the  action  of  calcareous  springs,  which  are  of  frequent  occur- 
rence. 
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for  sugar  and  for  roses.  As  the  Ganges  is  ascended  before  reaching 
Ghazeepore,  the  soil  becomes  more  granitic,  and  is  then  succeeded 
by  a  gravel  of  burnt  clay,  argite,  and  cinders,  resembling  what  is 
seen  in  basaltic  countries.  Assam,  which  has  been  found  so  well 
adapted  for  the  culture  of  tea,  has  for  the  most  part  a  black  loam 
reposing  on  a  gray,  sandy  clay ;  in  some  places  the  surface  is  of  a 
light  yellow  clayey  texture.  The  soil  usually  found  in  the  vicinity 
of  basaltic  mountains  is  of  a  black  colour,  mixed  with  sand.  Disin- 
tegrated granite,  where  felspar  predominates,  yields  much  clay. 

A  sandy  soil  exists  in  the  centres  of  the  Do'oabs,  of  the  Punjab  ; 
more  or  less  in  Paniput,  Rhotuck,  and  Hurriana  districts  :  Jeypoor, 


Machery,  and  Rajpootana ;  and  in  some  parts  of  Sinde;  in  Mysore 
a  brown  and  rather  sandy  earth  prevails;  Trichinopoly  is  arid  and 
sandy ;  and  near  Tavoy  town,  on  the  E.  side  of  the  Bay  of  Bengal, 
there  is  a  large  plain,  covered  with  sand. 

The  soil  of  Nagpore,  in  some'.tracts,  is  a  black,  heavy  loam,  loaded 
with  vegetable  matter  ;  red  loam  is  found  in  Salem  and  in  Mergui. 

Tinnevelly  has  been  found  well  suited  for  the  cotton  plant,  and 
the  substance  in  which  it  delights  looks  like  a  mixture  of  lime, 
rubbish,  and  yellowish  brickdust,  intermixed  with  nodules  of  Kun- 
Imr.*  A  chymical  analysis  of  three  of  the  best  cotton  soils  in  these 
districts  gives  the  following  results  :f — 
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Goozerat  is  generally  termed  the  Garden  of  Western  India. 
With  the  exception  cf  Kattywar,  and  to  the  eastward  of  Broach, 
it  is  one  extensive  plain,  comprising  many  different  soils  ;  the 
chief  varieties  being  the  black  or  cotton  soil,  and  the  gorat,  or 
light  grain-producing  soil.t  The  former  is  chiefly  Confined  to 
Broach,  and  part  of  Surat  N.  of  the  Taptee  ;  the  latter  prevails 
throughout  Baroda,  Kayra,  and  part  of  Ahmedabnd,  becoming  more 
mixed  with  sand  to  the  northward ;  black  soil  abounds  to  the 
westward  of  the  Gulf,  and  in  many  of  the  Kattywar  valleys.  The 
numerous  vegetable  products  of  India  attest  the  variety  of  soils 
which  exist  there. 

Minerals. 

Various  metals  have  been  produced  and  wrought  in  India 
from  the  earliest  ages  :  the  geological  character  of  the  dif- 
ferent districts  indicates  their  presence.  So  far  as  we  have 
yet  ascertained,  their  distribution  is  as  follows  : — 

Iron. — Ladakh. — Mines  in  the  north-eastern  part  of  the  Punjab,§ 
and  in  almost  every  part  of  Kumaon,  where  the  requisite  smelt- 
ing processes  are  performed,  though  on  a  small  scale,  and  in  a 
rude  and  inefficient  manner.  Mairwarra ;  in  veins,  and  of  good 
quality,  believed  to  be  inexhaustible.  Rajmahal ;  in  gneiss.  Lal- 
gang,  16  miles  south-west  of  Mirzapore  city.  Kuppudgode  hills; 
in  schistes,  quartz,  and  gneiss:  on  the  north-east  side,  one  stratum 
of  iron,  60  feet  thick.  Ramghur;  hills  abounding  in  iron,  though 
not  of  the  best  quality.  Hazareebaugh,  in  gneiss — flinty  brown 
colour,  pitchy  lustre,  and  splintery  fracture;  20  feet  thick.  Va- 
rious parts  of  Palamow  district;  at  Singra  in  inexhaustible  quan- 
tities. Eastern  part  of  Nagpore  territory.  Aline  of  good  quality 
at  Tendukhera,  near  Jubbulpore  (were  the  navigation  of  the 
Nerbudda  available,  this  would  prove  a  most  useful  article  of 
export  for  railways).  Western  extremity  of  Vindhya;  in  gneiss. 
Southern  Mahratta  country;  in  quartz:  micaceous  and  magnetic 
iron-ore  occur  in  the  same  district;  in  clay-slate.  In  all  the 
mountains  of  the  Western  Ghauts;  in  Malabar;  in  veins,  beds, 
or  masses,  in  the  laterite  (here  extensively  smelted).  Salem, 
southern  part  (yields  60  per  cent,  of  the  metal  fit  for  castings). 
Nellore  district.  In  many  places  in  Masulipatam.  Rajahmundry  ; 
in  sandstone  hills.  Vizagapatam.  Abundant  in  many  parts  of 
Orissa.  Tenasserim  provinces;  occurs  in  beds,  veins,  and  in 
rocks.  Between  the  Salem  and  Gyne  rivers,  it  is  found  in  sand- 
stone hills.  Most  abundant  between  Ye  and  Tavoy,  approxima- 
ting the  sea-coast ;  the  best  is  at  a  short  distance  north  of  Tavoy 
town:  it  is  there  in  two  forms — common  magnetic  iron-ore;  and 
massive,  in  granular  concretions,  crystallized,  splendent,  metallic, 
highly  magnetic,  and  with  polarity.  The  ore  would  furnish  from 
■74  to  80  per  cent,  raw  iron.  In  various  placesthe  process  of  smelt- 
ing is  rudely  performed  by  the  natives,  but  they  produce  a  metal 
which  will  bear  comparison  with  the  best  Swedish  or  British  iron.]| 

Tin. — Oodeypore, — mines  productive.  On  the  banks  of  the  Ba- 
rakur,  near  Palamow ;  in  gneiss.  Tenasserim  provinces.  Tavoy, 
rich  in  tin-ore ;  generally  found  at  the  foot  of  mountains,  or  in 
hills:  Pakshan  river,  soil  in  which  the  grains  are  buried,  yields  8 
or  10  feet  of  metal ;  at  Tavoy,  7  feet :  of  superior  quality  in  the 
vicinity  of  Mergui  town. 

Lead. — Ladakh.  Kunawur.  Ajmere ;  in  quartz  rocks.  Mair- 
warra. Eastern  part  of  Nagpore.  In  the  vicinity  of  Hazareebaugh. 
Eastern  Ghauts  at  Jungamanipenta ;  in  clay-slate — mines  here. 
Amherst  province.  Fine  granular  galena  obtained  in  clay-slate, 
and  clay  limestone  on  the  Touser,  near  the  Dehra-Doon. 


*  It  is  curious  to  note,  in  different  countries,  how  plants  seem  to  vary  in 
their  feeding:  thus,  at  Singapore,  the  best  cotton  soil  apparently  consists  of 
large  coarse  grains  of  white  sand,  mixed  witii  something  like  rough  charcoal- 
dust,  and  with  fragments  of  vegetables  and  mosses  of  all  sorts.  A  somewhat 
similar  substance,  mingled  with  shells  and  decayed  vegetable  matter,  is  the 
favourite  habitat  of  the  Sea  Island  cotton  of  Georgia,  U.S. 

t  See  an  interesting  Essay  on  the  Agriculture  of  Hindoostan,  by  G.  W. 
Johnston. 

X  See  Mackay's  valuable  Report  on  Western  India,  p.  41. 

§  Colonel  Steinbach  says  that  the  mineral  wealth  of  the  Punjaub  is  con- 
siderable ;  that  mines  of  gold,  copper,  iron,  plumbago,  and  lead  abound,  and 
that  "  properly  worked  they  would  yield  an  enormous  revenue." 

!|  Tit.)  natives  of  Cutch  make  steel  chain-armour,  sabres,  and  various 
sharp  ed;;e  tools  from  their  iron;  the  horse-shoes  are  excellent— the  metal 
being  mo-C  malleable,  and  not  so  likely  to  break  as  English  iron. 


Copper. — Ladakh.  Kunawur,  in  the  valley  of  the  Pabur.  Ku- 
maon, near  Pokree  ;  but  these  mines  are  almost  inaccessible,  and 
the  vicinity  affords  no  adequatc-supply  of  fuel  for  smelting:  others 
at  Dohnpur,^  Dhobri,  Gangoli,  Sira,  Khori,  and  Shor  Gurang. 
Mairwarra.  Oodeypore ;  abundant, — it  supplies  the  currency. 
Southern  Mahratta  country,  in  quartz  ;  also  in  a  talcose  form.  Ven- 
catigherry,  North  Arcot.  Nellore  district.**  Sullivan's  and  Callag- 
kiank  Islands,  in  the  Mergui  Archipelago.  This  metal  is  most 
probably  extensively  distributed,  and  of  a  rich  quality. 

Sih-er. — In  the  tin  mines  of  Oodeypore.  In  the  lead  mine,  near 
Hazareebaugh,  and  other  places. 

Gold. — Sands  of  Shy-yok,  Tibet.  Ditto  Chenab,  Huroo,  and 
Swan  Rivers,  Punjab.  Ditto  Aluknunda,  Kumaon.  Throughout 
the  tract  of  country  W.  of  the  Neilgherries,  amid  the  rivets  and 
watercourses,  draining  2,000  sq.  m.,  this  coveted  metal  abounds  ; 
even  the  river  stones,  when  pounded,  yield  a  rich  product ;  it  is 
usually  obtained  in  small  nuggets.  In  the  iron  sand  of  the  streams 
running  from  the  Kuppudgode  hills,  and  from  the  adjoining  Sal- 
toor  range.  Sumbulpnre;  in  the  detritus  of  rocks.  In  moderate 
quantities  in  several  places  in  the  eastern  part  of  Nagpore.  Many 
of  the  streams  descending  from  the  Ghauts  into  Malabar;  and  in 
Wynaad.  Gold-dust  in  Mysore.-ff  In  the  Assam  rivers  it  is  plen- 
tiful :  near  Gowhatty,  l,000men  used  to  be  employed  in  collecting 
ore  for  the  state.  Various  parts  of  Tenasserim  provinces,  but  in 
small  quantities.  The  geological  structure  of  India  indicates  an 
abundance  of  the  precious  metals. 

Coal. — The  carboniferous  deposits  of  the  oolilic  scries  in  Bengal 
west  of  the  Ganges  and  Hooghly,  consist  of  coal,  shale,  and  sand- 
stone, but  no  limestone,  and  they  appear  chiefly  to  occupy  the  de- 
pressions of  the  granitic  and  metamorphic  rocks  which  form  this 
part  of  India,  becoming  exposed  in  the  banks  or  beds  of  water- 
courses or  rivers  which  have  passed  through  them,  or  in  escarp- 
ments which  have  been  produced  by  upheavalof  the  rocks  on  which 
they  were  deposited.  The  coal  occurs  in  strata  from  an  inch  or  less 
to  9  or  10  feet,  thickness,  interstratifled  with  shale  and  sandstone  ;  the 
whole  possessing  a  dark  black  or  blue  colour,  of  a  greater  or  less 
intensity.  AtBurdwan  its  character  is  slaty .  the  genera  of  plants 
are  partly  English,  some  Australian,  some  peculiar.  The  depth  at 
the  Curhurbalee  field,  situated  60  miles  south  of  the  Ganges,  near 
Surajgurrah,  is  from  50  to  100 feet.  Proceeding  westerly,  towards 
Palamow  district,  which  contains  many  valuable  and  extensive 
fields,  and  where  several  shafts  have  been  sunk,  it  has  been  seen 
about  16  m.  from  Chergerh,  in  Singrowla;  at  the  confluence  of  the 
Sone  and  Tipan,  about  30  m.  E.  from  Sohajpore.  Near  Jeria,  in 
Pachete  district.  Hills  in  Ramghur,  abounding  in  coal.  Jubbul- 
pore, 30  m.  S.  from  Hoosingabad  ;  in  Shahpore  in  the  same  neigh- 
bourhood ;  and  abundantly  along  the  valley  of  the  Nerbudda. 
Traces  of  it  are  said  to  exist  in  the  diamond  sandstone  north-west 
of  Nagpore,  and  it  has  been  found  in  the  Mahadeo  mountains.  In 
the  Punjab,  at  Mukkud,  on  the  left  bank  of  the  Indus,  and  in  the 
localities  of  Joa,  Meealee,  and  Nummul.  The  extremes  of  this 
coal  formation,  so  far  as  have  yet  been  discovered  in  India,  are,— 
the  confluence  of  the  Godavery  and  Prenheta  in  the  south,  in 
lat.  19°,  and  the  salt  range  in  about  33°  N. ;  Cutch  in  the  west,  and 
Burdwan  in  the  east;  and  detached  in  Silhet,  Pegu  (recently 
found  of  excellent  quality),  and  the  Tenasserim  provinces  (plen- 
tiful, and  possessing  good  properties).  There  are  many  other 
places,  no  doubt,  in  the  country  between  Bengal  and  Berar,  where 
this  valuable  mineral  exists ;  traces  of  it  have  been  observed  in 


IT  The  gray  ore  found  in  Dohnpur  affords  30  to  50  per  cent,  of  copper  ;  it  is 
associated  with  malachite,  and  contained  in  a  compact  red-coloured  dolomite, 
hence  mining  operations  can  he  carried  on  without  timbering  or  masonry. 

**  Mines  discovered  by  Dr.  Heyne,  nearWangapadu.  "A  footpath,  paved  with 
"  stones,  led  up  tne  hill  to  the  place  which  was  shown  me  as  one  of  the  mines. 
"  I',  is  situated  two-thirds  up  the  hill,  and  might  be  about  400  feet  above  the 
"  village  (Wangapadu.)  An  open  gallery  cut  into  the  rock  demonstrated  tnat 
"  it  had  been  formerly  worked;  and  as  the  stones,  which  lay  in  abundance 
**  near  it,  were  all  tinged  or  overlaid  with  mountain  green,  there  could  be  no 
"  doubt  that  the  ore  extracted  had  been  copper." — (Heyne,  Tracts  on  India, 
p.  112.) 

tf  In  excavating  the  disintegrating  granite  in  the  vicinity  of  Bangalore,  to 
ascertain  the  extent  to  which  the  decomposing  influence  of  the  atmosphere 
will  affect  the  solid  rock  (viz.,  30  to  3.">  ft.)  the  contents  of  soil  were  frequently 
auriferous.  In  blasting  sienite  at  Chinapatam,  40  miles  from  Bangalore,  on 
the  road  to  Seringapatam,  Lieutenant  Baird  Smith,  B.E.,  observed  consider- 
able quantities  of  gold  disseminated  in  small  panicles  over  the  fractured  surfaces. 
At  Wynaad  this  metal  was  obtained  from  rich  yellow  earth  in  sufficient 
quantity  to  employ  a  number  of  labourers  and  to  yield  some  return. 
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Orissa,  but  it  has  not  yet  been  found  available  for  use;  it  is  not 
improbable  that  it  extends  across  the  delta  of  the  Ganges  to  Silhet, 
distant  300  miles.  It  also  occurs  extensively  in  the  grits  bounding 
the  southern  slope  of  the  Himalaya:  it  has  been  questioned  whether 
this  is  the  older  coal,  or  only  lignite  associated  with  nagelflue, — 
where  the  Teesta  issues  from  the  plain,  its  strata  is  highly  inclined, 
and  it  bears  all  the  other  characters  of  the  older  formation.  Ana- 
lysis of  Indian  coal  found  in  different  parts,  and  near  the  surface, 
gave  the  following  results: — Chirra  Poorijee,  slaty  kind  :  specific 
gravity,  1  ■  497 ;  containing  volatile  matter,  36;  carbon,  41;  and  a 
copious  white  ash,  23  =  100.  Nerbudda  (near  Futtypore),  near  the 
surface, — volatile  matter,  10'5;  water,  3 '5;  charcoal,  20;  earthy 
residue  (red),  64  =  110.  Cossyau  hills:  specific  gravity,  1-275; 
volatile  matter  or  gas,  38-5  ;  carbon  or  coke,  60-7  ;  earthy  impu- 
rities, 0-8  =  100 — (ash  very  small).  Hurdwar:  specific  gravity, 
1-968;  volatile  matter,  35"4;  carhon,  50;  ferruginous  ash, 
14-6  =  100.  Arracan :  specific  gravity,  1-308;  volatile  matter, 
66-4;  carbon,  33;  ash,  0-6  =  100.  Cutch :  charcoal,  70;  bitumen, 
20 ;  sulphur,  5  ;  iron,  3  ;  calcareous  earths,  2. 

Sulphur. — Mouths  of  Godavery,  and  at  Condapilly,  on  the  ICist- 
nah.  Sulphate  of  alumina  obtained  from  the  aluminous  rocks  of 
Nepal ;  used  by  the  natives  to  cure  fresh  wounds  or  bruises : 
yields  on  analysis — sulphate  of  alumina,  95  ;  peroxyde  of  iron,  3  ; 
silex,  1:  loss,  1.  Sulphate  of  iron  is  procured  in  the  Behar  hills, 
and  used  by  the  Patna  dyers ;  it  yields  sulphate  of  iron,  39 ;  per- 
oxyde of  iron,  36;  magnesia,  23  :  loss,  2  =  100. 

Diamonds. — Sumbulpore  has  been  celebrated  for  the  finest  dia- 
monds in  the  world  ;  they  are  found  in  the  bed  of  the  Mahanuddy. 
Mines  were  formerly  worked  at  Wyraghur,  Nagpore;  Malaville,  in 
?<Iasulipatam  (near  Ellore)  ;  and  at  Panna,  in  Bundelcund.  Mr.  H. 
W.  Voysey  described,  in  1824,  the  diamond  mines  of  the  Nulla 
Mulla  mountains,  north  of  the  Kistnah,*  which  were  formerly  ex- 
tensively worked.t 

Rubies. — Sumbulpore ;  in  the  detritus  of  rocks. 

Pearls. — Gulf  of  Manaar,  near  Cape  Comorin,  and  on  the  coast 
of  many  of  the  islands  in  the  Mergui  Archipelago. 

Muriate  of  soda  (common  salt)  is  found  in  rock  and  liquid  form 
at  various  places.  A  salt  lake,  20  m.  long  by  1A  broad,  is  situated 
in  lat.  26°  53',  long.  74°  57' ;  it  supplies  a  great  portion  of  the 
neighbouring  country  with  salt  after  the  drains  are  dried  up.  A 
salt  lake  in  Berar  contains  in  100  parts, — muriate  of  soda,  20 :  muriate 
of  lime,  10;  muriate  of  magnesia,  6.  Towards  the  sources  of  the 
Indus,  salt  lakes  exist  at  16,000ft.  above  the  sea.  There  are  exten- 
sive salt,  mines  in  the  Salt  range  of  the  Punjab.  Natron  and  soda 
lakes  are  said  to  exist  in  the  Himalaya. 

Cornelian  is  found  and  worked  in  different  places  :  the  principal 
mines  are  situated  at  the  foot  of  the  western  extremity  of  the 
Rajpeepla  hills,  close  to  the  town  of  Ruttunpoor ;  the  soil  in  which 
the  cornelians  are  imbedded  consists  chiefly  of  quartz  sand — red- 
dened by  iron,  and  a  little  clay.  Agates  abound  in  Western  India  : 
at  one  part  of  Cutch  the  sides  of  the  hills  (of  amygdaloid)  are 
covered  with  heaps  of  rock  crystal,  as  if  cart-loads  had  been  pur- 
posely thrown  there,  and  in  many  parts  of  the  great  trappean  dis- 
trict the  surface  is  strewed  with  a  profusion  of  agatoid  flints,  onyx, 
hollow  spheroids  of  quartz,  crystals,  and  zoolitic  minerals.  There 
are  evidences  of  several  extinct  volcanoes  in  Cutch. 

This  is  but  an  imperfect  sketch  of  the  minerals  of  India  : 
doubtless,  there  are  many  more  places  where  metals  exist ; 
but  during  the  anarchy  and  warfare  which  prevailed  prior 
to  British  supremacy,  the  very  knowledge  of  their  locality 
has  been  lost.  At  no  distant  day  this  subterranean  wealth 
will  be  developed ;  and  probably,  when  the  gold  fields  of 
Australia  are  exhausted,  those  of  India  may  be  profitably 
worked. 


Population. 

From  remote  antiquity  India  has  been  densely  peo- 
pled ;  but  we  know  nothing  certain  of  its  indigenous 
inhabitants,  —  of  accessions  derived  from  immigration, 
or  from  successful  invasions  by  sea  and  land, — of  the  pro- 
gressive natural  increase,— or  of  the  circumstances  which 
influence,  through  many  generations,  the  ebb  and  flow 
of  the  tide  of  population. J    There  is  direct  testimony, 

*  These  mountains  are  bounded  on  all  sides  by  granite,  that  everywhere 
appears  to  pass  under  it,  and  to  form  its  basis  :  some  detached  portions  liave 
only  the  upper  third  of  their  summits  of  sandstone  and  quartz,  the  basis  or 
remaining  two-thirds  being  of  granite.  Deep  ravines  are  not  infrequent. 
The  diamond  is  procured  only  in  the  sandstone  breccia,  which  is  found  under 
a  compact  rock,  composed  of  a  beautiful  mixture  of  red  and  yellow  jasper, 
quartz,  chalcedony,  and  hornstone,  or  various  colours,  cemented  together  by  a 
quartz  paste  ;  it  passes  into  a  puddine-stone  of  rounded  pebbles  of  quartz, 
nornetone,  &c,  cemented  by  an  argillo-ca'careous  earth  of  a  louse  friable 
texture,  in  which  the  diamonds  are  most  frequently  found.  The  breccia  is 
seen  at  depths  varying  from  5  to  50  feet,  and  is  about  2  feet  in  thickness  ; 
immediately  above  it  lies  a  stratum  of  pudding-stone,  composed  of  quartz  and 
hornstone  pebbles,  cemented  by  calcareous  clay  and  grams  of  sand.  The 
miners  are  of  opinion  that  the  diamond  is  always  growing,  add  that  the  chips 
and  small  pieces  rejected,  ultimately  increase  to  large  diamonds. —  Trans.  A.S. 
Bengal,  vol.  xiv.,  p.  120. 

t  I'he  diamonds  of  Golcunda  have  obtained  great  celebrity  throughout  the 
world,  but  they  were  merely  cut  and  polished  there,  having  been  generally 
found  at  Parteall,  in  a  detached  portion  of  the  Nizam's  dominions,  near  the 
southern  frontier,  in  lat.  1G°  40',  long.  80°  2S'. 

%  It  is  not  improbable  that  some  of  the  early  immigrants  were  offshoots  of 
the  colonists  who  are  said  to  have  passed  from  Greece  into  Egypt,  thence 
travelled  eastward,  forming  settlements  on  the  banks  of  the  Euphrates  and 
Tigris;  and  ultimately  reached  the  Indus  and  Ganges  In  craniological  and 
facial  characteristics,  many  Hindoos  present  a  striking  similitude  to  the  ancient 
Greek,  modified  by  climate,  food,  and  habits;  and  in  several  architectural 
structures,  of  which  ruins  are  still  extant,  there  is  considerable  resemblance 
to  the  ancient  buildings  of  Egypt,  and  those  erected  on  the  Babylonian  plains. 
Bryant  is  of  opinion  that  Chaldea  was  the  parent  country  of  the  Hindoos  ; 
Vans  Kennedy  traces  the  Sanscrit  language  to  Mesopotamia  ;  H.  H.  Wilson 
deems  that  the  Hindoos  connected  with  the  Big  Veda  were  from  a  northern 
site,  as  in  that  work  the  worshipper  on  more  than  on»  occasion,  when  soliciting 
long  life,  asks  for  a  hundred  winters,  which  the  Professor  thinks  would  not 
have  been  desired  hy  the  natives  of  &  warm  climate.  This  is  not  conclusive. 
In  Britain  man  frequently  dates  his  age  from  the  number  of  summers  he  has 
seen.   There  can,  however,  be  little  doubt  that  many  of  the  early  invaders  of 


however,  that  before  the  Christian  era  the  country  was 
thickly  inhabited  by  a  civilized  people,  dwelling  in  a  well- 
cultivated  territory,  divided  into  numerous  flourishing  states, 
with  independent  governments,  united  in  federal  alliance, 
afad  capable  of  bringing  into  the  field  armies  of  several 
hundred  thousand  men. 

For  more  than  a  thousand  years  after  the  Greek  invasion, 
we  have  no  knowledge  of  what  was  taking  place  among  the 
population  of  India,  and  but  a  scanty  notice,  in  the  eighth 
century,  of  the  Arab  incursions  of  the  regions  bordering  on 
the  Indus.  Even  the  marauding  forays  of  Mahmood  the 
Ghaznevide,  in  the  eleventh  century,  afford  no  internal 
evidence  of  the  state  of  the  people,  save  that  derived  from 
a  record  of  their  magnificent  cities,  stately  edifices,  immense 
temples,  lucrative  trade,  and  vast  accumulations  of  wealth ; 
the  Hindoos  were  probably  then  in  a  more  advanced  state 
of  social  life,  though  less  warlike,  than  during  the  Alexan- 
drine period  :  they  had  gradually  occupied  the  whole  of 
India  with  a  greatly  augmented  popu^tion,  and  possessed  a 
general  knowledge  of  the  arts,  conveniences,  and  luxuries 
of  life. 

During  the  desolating  periods  of  Moslem  forays,  and  of 
Mogul  rule,  there  appears  to  have  been  a  continued  diminu- 
tion of  men  and  of  wealth,  which  Akbar  in  vain  essayed  to 
check  by  some  equitable  laws.  We  have  siifficient  indirect 
and  collateral  evidence  to  show  that  whole  districts  were 
depopulated,  that  famines  frequently  occurred,  and  that 
exaction,  oppression,  and  misgovernment  produced  their 
wonted  results  in  the  deterioration  of  the  country.  No 
census,  or  any  trustworthy  attempt  at  ascertaining  the  num- 
bers of  their  subjects,  was  made  by  the  more  enlightened 
Mogul  sovereigns,  even  when  all  their  energies  were  directed 
to  the  acquisition  of  new  dominions. 

The  English,  until  the  last  few  years,  have  been  as  remiss 
in  this  respect  as  their  predecessors  in  power.  An  idea 
prevailed  that  a  census  would  be  viewed  suspiciously  as  the 
prelude  to  a  capitation  tax,  or  some  other  exaction  or  inter- 
ference with  domestic  affairs.  In  Bengal,  Behar,  and 
Orissa,  which  we  have  had  under  control  for  nearly  a  cen- 
tury, no  nearer  approximation  has  yet  been  made  to  ascer- 
tain the  number  of  our  subjects,  than  the  clumsy  and 
inaccurate  contrivance  of  roughly  ascertaining  the  houses 
and  huts  in  a  village  or  district,  and  then  supposing  a  fixed 
number  of  mouths  in  each  house  (say  five  or  six).  The 
fallacy  of  such  estimates  is  now  admitted,  and  rulers  are 
beginning  to  see  the  value  of  a  correct  and  full  census, 
taken  at  stated  intervals,  in  order  to  show  the  rates  of  in- 
crease or  decrease,  and  to  note  the  causes  thereof.  I  believe 
that  the  Anglo-Indian  Government  have  no  reason  to 
apprehend  unpleasing  disclosures  if  a  decennial  census  be 
adopted  for  all  the  territories  under  their  sway  :  the  natural 
fecundity  of  the  Hindoos  would  lead  to  an  augmentation 
where  peace  and  the  elements  of  animal  sustenance  exist ; 
and  a  satisfactory  proof  would  be  afforded  of  the  beneficence 
of  our  administration,  by  the  multiplication  of  human  life. 
With  these  prefatory  remarks,  I  proceed  to  show  briefly  all 
that  is  at  present  known  on  the  subject. 

In  the  returns  collected  by  Mr.  Edward  Thornton,  head 
of  the  statistical  department  of  the  East  India  House,  there 
must  be  erroneous  estimates  somewhere,  otherwise  there 
would  not  be  so  great  a  disproportion  of  mouths  to  each 
square  mile,  as  appears  between  the  British  territories  (157) 
and  the  other  states  (74)— 105,000,000  on  ij(J6,000  sq.  m., 
and  53,000,000  on  717,000  sq.  m.  Estimating  the  entire 
area,  as  above,  at  1,380,000  sq.  m.,  and  the  population 
thereon  at  158,000,000,  would  give  114  to  each  sq.  m. 
Viewing  India  as  including  the  entire  region,  from  the 
Suliman  on  the  west,  to  the  Youmadoung  mountains  on 
the  east,  and  from  Cape  Comorin  to  Peshawur,  and  esti- 
mating the  area  at  1,500,000  sq.  m.,  and  the  number  of 
inhabitants  to  each  sq.  m.  at  130,  would  show  a  population 
of  135,000,000  ;  which  is  probably  not  far  from  the  truth. 

The  Chinese  census  shows  367,t>32,907  mouths  on  an  arer 
of  1,297,989  sq.  rn.,  or  283  to  each  sq.  m.§    In  En<rlan: 
the  density  is  333;  Wales,  134;  Ireland,  200;  Scotlan. 
100.||    India,  with  its  fertile  soil,  a  climate  adapted  to 


India  were  of  the  tribe  of  Japhet,— some  of  them  acquainted  with  maritime 
commerce,  and  all  comparatively  more  civilized  than  the  indigenes  who  were 
driven  towards  the  southward  and  eastward,  and  to  mountain  and  jungle 
fastnesses.  When  this  occurred  it  is  impossible  to  determine.  Ger.eral  Briggs 
says  that  the  Vcdas  were  written  in  India  at  the  period  when  Joshua  led  the 
Israelites  over  Jordan  into  Canaan.  The  date  when  Menu,  the  lawgiver, 
lived  has  not  yet  been  ascertained.  Whatever  the  period,  the  Hindoos  had 
not  then  occupied  the  country  farther  south  thin  the  23rd  degree,  as  Menu 
describes  the  people  beyond  as  "  barbarians,  living  in  forests,  and  speaking  an 
unknown  language."  Remote  annals  are  lost  in  legends  and  traditions;  and 
the  chronology  of  Hindooism  is  an  absurdity,  except  on  the  principle  of 
cutting  off  the  ciphers  attached  to  the  apocryphal  figures. 

§  There  h  ive  been  several  censuses  of  China,  of  which  we  have  little  reason 
to  doubt  the  accuracv ;  that  of  1753  showed  102,?.«8,258 ;  that  of  1702, 
307,467,200;  that  of  1812,  361,221,000.  In  some  districts,  along  river  banks, 
the  den.-ity  is  very  great,  such  as  Kangsoo  (Nankin) — 77-1  to  the  square  mile  ; 
in  others  the  density  varies  from  515  down  to  51.  ( See  vol.  i.,  p.  29,  of  my 
report  on  China  to  Her  Majesty's  Government,  in  15  V7.) 

II  See  Preface  (n.  xv.)  to  my  Austialian  volume,  new  issue,  in  1855,  for 
density  of  population  in  different  Kurcpean  States. 
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inhabitants,  and  with  an  industrious  and  comparatively 
civilized  people,  might  well  sustain  250  mouths  to  each 
sq.  m.,  or  375,000,000  on  1,500,000  sip  m.  of  area  * 

The  following  table,  framed  from  various  public  returns 
and  estimates,  is  the  nearest  approximation  to  accuracy  6f 


the  population  of  each  district  under  complete  British  rule; 
it  shows  (excluding  Pegu)  a  total  of  about  120.000,000 
(119,630,098)  persons  on  an  area  of  829,084  sq.  m.,  or  146 
to  each  sq.  m. : — 


British  Territories  in  Continental  India — Area,  Chief  Towns,  and  Position. 


Provinces,  Districts,  &c. 

Area  in 
Square 
Miles 

Population. 

Principal  Town. 

Position 
Eat.  N. 

of  Town. 
Long.  E. 

 .  ;  

Date 
of 

Acquisition. 

Bengal  Province  : — 

o 

t 

o 



Calcutta  and  24  Pergunuas 

1,186 

701,1  82 

Calcutta 

22 

34 

88 

26 

1  TOO  Rr  1 

Hooghly  - 

2,089 

1,520,840 

Hoosrhlv 

90 

55 

oc 
oo 

23 

I  I  <J*i    CO   1/  DJ 

Nuddea  - 

2,942 

298,736 

Kishnugur  - 

23 

24 

88 

28 

1765 

Jussore  - 

3,512 

381,744 

j  Jessore 

23 

9 

89 

11 

Backergunge  and  Shabazporc 

3,794 

733,800 

;  Burrisol 

33 

90 

o2 

" 
J, 

Dacca  - 

1,960 

600,000 

Dacca 

OQ 

43 

90 

25 

» 

Tipperah  and  Bulloah 

4,850 

1,406,950 

Tipperab 

23 

28 

9 1 

10 

Chittagong  - 

2,560 

1,000,000 

Cbittagong  - 

22 

20 

91 

55 

Sylhet  and  Jvntea  - 

8,424 

380,000 

Sylhet 

24 

54 

91 

50 

1835 

Mymensing 

4,712 

1,487,000 

Sowara  t 

24 

AA 

00 

91 

AO 

1765 

Raieshave  -          -      '  - 

2,084 

671,000 

Rampoor 

33 

80 

08 

" 

Moorsbedabad  - 

1,856 

1,045,000 

Berhampore  - 

24 

12 

88 

IS 

Beebhoom  - 

4,730 

1,040,876 

Sooree 

23 

53 

87 

31 

Dinapore    -          -  - 

3,820 

1,200,000 

Dinapore 

25 

34 

88 

38 

Rungpoor  - 

4,130 

2,559,000 

Rungpoor 

25 

40 

89 

16 

Burdwan              -  - 

2,224 

1,854,152 

Burdwan 

23 

12 

07 

56 

1760 

Baraset      -         -         -  - 

1,424 

522,000 

Baraset 

22 

43 

88 

33 

Bancoorali  -  ■ 

1,476 

480,000 

Bancoorali 

23 

14 

8/ 

6 

1760 

Bogulpore  - 

5,806 

2,000,000 

Bogulpore 

25 

1 1 

87 

0 

1765 

Monghyr  - 

2,558 

800,000 

Monghyr 

25 

19 

86 

30 

" 

Maldah      -          -  - 

1,000 

431,000 

Maldah 

25 

88 

1 1 

Bagoorab  - 

2,160 

900,000 

Bagoorah 

24 

50 

89 

25 

Pubna  - 

2,606 

600,000 

Pubna 

24 

0 

89 

12 

Purneah     -          -          -  - 

5,878 

1,600,000 

Purneah 

25 

46 

87 

34 

» 

Pureedpore,  Deccan,  and  Jelalpore  - 

2,052 

855,000 

Fureedpore  - 

23 

36 

89 

50 

Darjeeling  - 

834 

30,882 

Darieelinir 

27 

- 

88 

19 

1835  &  ISM) 

Singbbhoom          _          _  _ 

2,944 

200,000 

Chaibassa 

36 

80 

A  1 

1765 

IMaunbhoom  - 

5,652 

772,340 

Pachete 

oo 

23 

36 

80 

K  A 

ou 

?» 

South  W^st  Pro^tier  : — 

Cbota  Nagpore  - 

5,308 

]■  482,900^ 

Dohadugga  - 

23 

6 

84 

46 

1818 

Palamow  - 

3,46S 

J 

Palamow 

23 

50 

84 

1 

Baiiar  Province  : — 

■ 

Ramghur  - 

8,524 

372,216 

Ramghur 

24 

0 

85 

24 

1765 

Behar  - 

5,694 

2,500,000 

Gyah 

24 

43 

85 

2 

)» 

Patna  - 

1,828 

1,200,000 

Patna 

25 

53 

85 

16 

Shahabad  -          -          -  - 

3,721 

1,600,000 

Arrah 

25 

31 

84 

43 

1775 

Tirhnot  - 

7,402 

2,400,000 

MozufFerpoor 

26 

6 

85 

28 

1765 

Stirun.  and.  Cliunip3.run  - 

2,560 

1,700,000 

Sarun  or  Chupra 

25 

45 

oO 

48 

Sumbulporc  - 

4,693 

800,000 

Sumbulpore  - 

21 

29 

■  84 

0 

1850 

IVfiflnnnnrt*  nnrl  I T ifl * ■    1 -  - 

5,029 

666,328 

Midnapore  - 

22 

25 

87 

23 

1760 

Cuttack  and  Pooree 

4,829 

1,000,000 

Cuttack 

20 

28 

85 

55 

1803 

Balasorc     -          -           -  — 

1,876 

556,395 

Balasore 

21 

30 

87 

0 

» 

T\  ( \c\vc\  'i  li       —              —              —  — 

930 

571,160 

Ivoordah 

20 

10 

85  ' 

43 

Madras  Presidency  : — 

Ganjam     -          -          -  - 

6,400 

926,930 

Ganjam 

19 

24 

85 

7 

1765 

Vizagapatam  - 

7,650 

1,254,272 

Vizagapatam 

17 

41 

83 

21 

»> 

Rajamundry 

6,050 

1,012,036 

Rajamundry 

17 

0 

81 

50 

»> 

Masulipatam 

5,000 

520,866 

Musulipatam 

16 

10 

81 

12 

1759 

Guntoor  - 

4,960 

569,968 

Guntoor 

16 

20 

80 

30 

1788 

Bellary      -          -  - 

13,056 

1,229,599 

Bellary 

15 

9 

76 

59 

1800 

Cuddapab  -          -          -  - 

12,970 

1,451,921 

Cuddapab 

14 

28 

78 

52 

North  Arcot  - 

6,800 

1,485,873 

Chittoor 

13 

12 

79 

9 

1751 

South  Arcot 

7,610 

1,006,005 

Cuddalore  - 

11 

42 

79 

50 

j» 

Chingleput  and  Madras 

3,050 

1,283,462 

Madras 

13 

6 

80 

21 

1765 

Salem       -         -         -  - 

8,200 

1,195,367 

Salem 

11 

39 

78 

14 

1792 

Coimbatore 

8,280 

1,153,862 

Coimbatore  - 

11 

0 

77 

2 

1799 

Trichinopoly 

3,000 

709,196 

Trichinopoly 

10 

48 

78 

46 

1801 

Tanjore 

3,900 

1,676,068 

Tanjore 

10 

48 

79 

11 

1799 

Madura 

10,700 

1,756.791 

Madura       -  . 

9 

55 

78 

10 

1801 

Tinnivelly  - 

5,700 

1,269,216 

Tinnivelly  - 

8 

44 

77 

44 

1801 

*  In  illustration  of  this  remark,  the  followirij!  st ateinent,  derived  irom  the  Commis>ioners'  Report  on  the  Punjab,— of  the  population  of  Juilundhur  Zillah, 
situated  between  the  rivers  Sutlej  and  Beas,— is  subjoined,  with  the  note  appended  by  the  census  officer,  Mr.  K.  Temple,  25th  of  October  1851. 


Pcrgunnahs. 

Hindoo. 

Mussulmen. 

Total. 

Grand 
Total. 

Total 
Area  in 
.  Acres. 

Area  in 
Sq.  Miles 
of  040 
Acres 
each. 

Number 
of  Inha- 
bitants 
per  Sq. 
Mile. 

Number 
of  Actes 
to  each 
Person. 

Agricul- 
tural. 

Non- 
Agricul- 
tural. 

Agricul- 
tural. 

Non- 
Agricul- 
tural. 

Agricul- 
tural. 

Non- 
Agricul- 
tural. 

Phiiluor 
.lullundur 
Kalioon 
Nakodur 

Total  - 

41,997 
48,967 
42,739 
28,787 

38,591 
49,052 
47,201 
19,349 

20,442 
.  415,049 
25,145 
44,085 

19,211 

50,568 
19,027 
26,181 

62,4^9 
95,016 
67,884 
72,872 

57,802 
100,220 
66,228 
45.S30 

120,241 
195.23G 
134,112 
118,402 

187,001 
250,397 
199,472 
225,031 

299 
391 
312 
351 

412 
499 
430 
337 

1-52 
1-25 
1-48 
1-80 

102,490 

154,793 

135,721 

114,987 

.298,211 

209,780 

567,991 

861,901 

1,346 

422 

1-55 

Note.  This  return  certainly  shows  a  considerable  density  of  population.    It  may  of  course  be  expected  that  a  small  and  fertile  track  like  this,  which  contains 

o  forest,  waste,  or  hill,  should  be  more  thickly  peopled  than  an  extensive  region  like  the  north-western  provinces,  which  embraces  every  variety  of  plain  and 
mountain,  of  cultivation  and  jungle  ;  we  find  therefore  that  in  the  provinces  we  have  322  inhabitants  per  square  mile,  while  here  we  have  one-fourth  more,  or 
•122  ;  the  population  of  this  district  proportionately  exceeds  that  of  22  out  of  31  districts  of  the  north-western  provinces,  and  is  less  than  that  of  nine.  It  also 
exceeds  the  average  population  of  any  one  out  of  the  six  divisions.  It  about  equals  that  of  the  districts  of  Agra,  Muttra,  Furruekabad,  and  Cawnpore,  but  is 
inferior  in  density  to  the  populous  vicinities  of  Delhi  or  Benares,  and  to  the  fertile  districts  of  Juanpoor,  Azeemgurh,  and  Ghazeepore.  The  comparative  excess 
of  Indian  over  European  population  has  become  so  notorious,  that  it  is  superfluous  to  comment  on  the  fact,  that  the  population  averages  of  this  district  exceed 
those  of  the  most  highly  peopled  countries  of  Europe. 
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British  Territories  in  Continental  India — Area,  Chief  Towns,  and  Position. 


Provinces,  Districts,  &c. 


Madras  Presidency — con  tin  tied. 
Malabar 
Canara 

Nellore      -  -  ■    '  - 

Kurnool     -  -  - 

Coorg 

Bombay  Presidency  : — 
Concan,  North 
„  South 
Bombay  Island 
Dharwar  - 
Poona  - 
Kandeish  - 

Surat         -  -  - 

Broach       -  -  - 

Ahmednuggur 

Sholapore  - 

Belgaum  - 

Kaira        -  - 

Ahmedabad  and  Nassik 

Sattara      -         -  - 
Berar  Province  : — 

Deogur  above  the  Ghauts  - 
below  the  Ghauts  - 

Wein-Gunga 

Choteesgurh 

Chandarpoor 
Nerbcdda  Districts  : — 

Saugor  - 

Jubbulpore 

Hoosingabad 

Seuni  - 

Dumoh  - 

Nursingpore 

Baitool      -  -  - 

Agra  Pres.,  or  N.W.  Province 
Benares  - 
Ghazeepore 

Azimghur  -  -  - 

Goruckpore 
Jounpoor  - 
Allahabad  -  - 
Banda  - 

Puttypore  -  -  - 

Cawnpore  -  -  - 

Etawah  - 

Furruckabad 

Shajehanpore 

Allyghur  - 

Bareilly 

Moradabad  - 

Agra  - 

Delhi 

Saharunpore 
Paniput  i 

Hissar       -  -  - 

Rohtuk      -  -  - 

Goorgaon   -  -  - 

Mozuffernuggur 

Meerut  - 

Boolundshuhur 

Bijnore  - 

Budaon      -  -  - 

Muttra       -  -  - 

Mynpoory  - 

Humeerpore 

Mirzapore  - 

Jaloun       -  - 

Ajmere  - 

Mairwavra  - 
Cis  Sdtlej  : — 

Umballa  - 

Loodiana  - 

Kythul  and  Ladwa  - 

Perozepore 

Sikh  States 
Punjab  : — 

Jhelum  - 

Lahore 

Leia  -  -  - 

Mooltan  - 
Jullundur  - 
Peshawur  - 
Kangra  - 
Sinde  Province  : — 
Kurrachee  - 

Shikarpore  -  -  - 
Hyderabad  -  -  - 


Area  in 

Position  of  Town. 

Date 

Square 

Population. 

■    Principal  Town. 

of  _ 

Miles. 

Lat.  N. 

Long.  E. 

Acquisition. 

6,060 

1,514,909 

oalicut 

11 

15 

° 

75 

50 

1/92 

7,720 

1,000,000 

IVlangalore    -  — 

12 

52 

74 

54 

1  7QQ 

- 

7,930 

935,690 

Nellore        -  , 

14 

27 

80 

2 

1801 

- 

3,243 

273,190 

Kurnool 

15 

50 

78 

5 

1838 

_ 

1,420 

J  65,4371 

Mcrkara 

12 

27 

75 

48 

1834 

\    in  1836  J 

5,477 

815,849 

lanna 

18 

57 

72 

53 

181b 

- 

3,964 

665,238 

K  u  tn  agh  e  riah 

17 

0 

73 

20 

18 

566,1 19 

Bombay 

18 

57 

72 

52 

LOO  X 

- 

3,837 

754,385 

Dharwar 

15 

28 

75 

4 

1818 

5,298 

/>/■>/»  c\r\ o 

666,006 

Poona 

18 

31 

73 

53 

9,311 

778,112 

Malligaum  - 

20 

32 

74 

30 

- 

1,629 

492,684 

Snrat 

21 

9 

72 

51 

1759 

- 

1,319 

290,984 

Broach 

21 

42 

73 

2 

1803 

9,931 

y  y  o,  d  o  o 

Ahm  ed  n  ugg  ur 

19 

6 

74 

46 

1  O  1  ( 

4,991 

675,115 

Sholapore 

17 

40 

7.6 

0 

1818 

5,405 

1    ft.lfi   Q  D  O 

I,UjO,ooJ 

Belgaum 

15 

50 

74 

36 

1  017 
101/ 

1,869 

580,631 

Kaira 

22 

43 

72 

40 

1803 

9,931 

995,585 

Ahmedabad  - 

23 

0 

72 

36 

1818 

10,222 

1 ,005,77 1 

Sattara 

17 

40 

74 

3 

I  o4o 

, 
[ 

Oninuwarrafi 

22 

o 

78 

58 

1  ft  ^  J 

:1 

1 

1 

Jsfagpore 

21 

10 

79 

10 

» 

-  U  76,432 

1    C  r  A  AAA  I 

Bundara       -  - 

21 

11 

79 

41 

-  1 

Hyepore 

21 

1 1 

81 

40 

-J 

[ 

Chandah 

* 

19 

57 

79 

23 

1,857 

305,594 

Saugor 

23 

50 

78 

49 

1  OlO 

lolo 

6,237 

442,771 

Jubbulpore  -  - 

23 

10 

80 

1 

" 

1,916 

242,641 

Hoosingabad 

22 

44 

77 

44 

" 

1,459 

227,070 

Seuni 

22 

1 

79 

40 

2,428 

363,584 

Dumoh 

23 

49 

79 

30 

» 

501 

254,486 

Nursingpore 

24 

0 

79 

28 

" 

990 

93,441 

Baitool 

21 

50 

77 

58 

995 

851,757 

.Benares 

25 

17 

83 

4 

1  *7  *7  K 

1/75 

2,181 

1,596,324 

Ghazeepore  - 

25 

32 

83 

39 

2,516 

1,653,251 

Azimghur 

26 

0 

83 

14 

1 801 

7,340 

3,087,874 

Goruckpore  - 

26 

42 

83 

24 

1,552 

1,143,749 

Jounpoor 

25 

44 

82 

45 

1  /  to 

2,788 

1     OTA   T  O  O 

1,379, 788 

Allahabad 

25 

26 

81 

45 

1801 

3,009 

743,872 

Banda 

25 

27 

80 

23 

1 803 

1,583 

679,787 

Futtypore 

25 

57 

80 

54 

1801 

2,348 

1,174,556 

Cawnpore 

26 

29 

80 

25 

" 

1,677 

/*  i  a  a  f  f 

610,965 

Etawah 

26 

46 

79 

5 

2  122 

1,064,607 

Purruckabad 

27 

24 

79 

40 

2,308 

986,096 

Shajehanpoi*e 

27 

52 

79 

58 

2,153 

1,134,565 

Allyghur 

27 

56 

78 

8 

1817 

3,119 

1,378,268 

Bareilly 

28 

23 

79 

29 

1801 

2,698 

1,1.38,461 

jVIoradabad  - 

28 

50 

78 

51 

" 

1,864 

1    A  A  1    A  C  1 

1,001,961 

Agra 

27 

10 

78 

5 

1803 

789 

435,744 

28 

38 

77 

19 

2,162 

OAT  one 

801,  o2a 

Saharunpore 

29 

58 

77 

36 

1803 

1,269 

389,085 

Paniput 

29 

23 

77 

2 

» 

3,294 

330,852 

liissar 

29 

8 

75 

50 

" 

1,340 

377,013 

TP  aVi  +  hL- 

ivoniuiv 

28 

54 

76 

38 

1,939 

cm  a  o c 
oo2,486 

Goorgaon  - 

28 

28 

77 

5 

" 

1,646 

672,861 

Mozuffernuggur 

23 

28 

77 

45 

1836 

2,200 

1,135,072 

Meerut 

28 

59 

77 

46 

" 

1,823 

778,342 

Bur  run  — 

28 

24 

77 

56 

1803 

1,900 

695,521 

Bijnore 

29 

22 

78 

11 

1802 

2,401 

1,019,161 

Budaon 

28 

2 

78 

11 

„ 

1,613 

862,909 

iHuttra 

27 

30 

77 

45 

1803 

2,020 

832,714 

Mynpoory 

27 

14 

97 

4 

" 

2,241 

548,004 

Humeerpore  - 

25 

58 

80 

14 

1802 

5,152 

1,104,31 5 

Mirzapore 

25 

6 

82 

'38 

1801 

1,873 

176,297 

Jalouu 

26 

9 

74 

24 

2,029 

224,891 

Ajmere 

26 

29 

74 

43 

1817 

282 

37,715 

Nyanugga  - 

26 

6 

74 

25 

293 

67,134 

Umballa 

30 

24 

76 

49 

1847 

725 

120,898 

Loodiana 

30 

55 

75 

54 

>' 

1,538 

164,805 

Kythul 

29 

49 

76 

28 

1843 

97 

16,890 

Perozepore  - 

30 

55 

75 

55 

1835 

1,906 

249,686 

Patialah 

30 

20 

76 

13,959 

1,116,035 

Jhelum 

32 

56 

73 

47 

1849 

13,428 

2,470,817 

Lahore 

31 

36 

74 

21 

" 

30,000 

1  500  000 

30 

57 

71 

4 

14,900 

500,000 

Mooltan 

30 

12 

71 

30 

1,324 

569,722 

Jullundur 

31 

21 

75 

31 

1846 

J     about  1 

Peshawur 

34 

71 

71 

38 

1849 

:} 

4,836 

I    850,000  J 

Kangra        -  > 

32 

5 

76 

18 

16,000 

185,550 

Kurrachee  - 

24 

56 

67 

3 

1843 

6,120 

350,401 

Shikarpore  - 

28 

1 

68 

39 

J? 

30,000 

551,811 

Hyderabad  - 

25 

12 

69 

29 

>> 
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British  Territories  in  Continental  India — Area,  Chief  Towns,  and  Position. 


Provinces,  Districts,  &c. 

Area  in 
Square 
Miles. 

Population. 

Principal  Town. 

Position  of  Town. 
Lat.  N.    |    Long.  E. 

Date 
of 

Acquisition: 

TTt  to  a  -O-  A  VflTTTTf1    V)T*i'PT?7r"PS\  ■ 

o 

t 

o 

/ 

Arracan     -          -       .  - 

15,104 

321,522 

Akyab 

20 

10 

92 

54 

1826 

Assam,  Lower  ... 

8,948 

710,000 

Gowhatty 

26 

9 

91 

45 

Assam,  Upper       -  - 

12,857- 

260,000 

Seebpore 

27 

0 

94 

40 

Goalpara    -          -          -  - 

3,506 

400,000 

Goalpara 

26 

8 

90 

40 

1765 

Cossya  Hills  - 

729 

10,935 

Chirra  Ponjee 

25 

14 

91 

45 

1826 

Silchar  - 

4,000 

60,000 

Silchar 

24 

49 

92 

50 

1S30 

Tenasserim,  Mergui,  Ye,  &c. 

29,168 

115,431 

Mergui 

12 

27 

98 

42 

1826 

Pegu  Province  - 

25.000 

550,000 

Prome 

17 

40 

96 

17 

1853 

A  more  recent  return  (28th  July  1855)  from  the  East 
India  House,  gives  the  population  of  India  thus  : — 

British  States.— Bengal,  &c,  59,966,284 ;  N.  W.  Pro- 
vinces, 30,872,766;  Madras,  22,301,697;  Bombay. 
11,109,067  ;  Eastern  settlements,  202,540  :  total, 
124,452,354. 

Native  States.— Bengal,  S8,259,862 ;  Madras,  4,752,975  ; 
Bombay,  4.460,370 :  total,  47,473,207. 

Foreign  States. — French  settlements,  171,217;  Portuguese 
ditto,  not  known.    Grand  total,  172,096,778*. 

The  varying  degree  of  density  of  population  to  area  for- 
bids reliance  being  placed  on  any  mere  "  estimates,"  or 
"  approximations  to  actual  amount."  Thus  in  Bengal, 
Behar,  and  Cuttack,  the  number  of  mouths  to  each  square 
mile  is  stated  to  be — in  Jessore,  359 ;  Moorshedabad,  394  ; 
Bogulpore,  318 ;  Patna,  506;  Cuttack,  220;  Dacca,  193; 
Chittagong,  324  :  average  of  all,  324. f  These  are  high 
ratios ;  but  the  soil  is  fertile,  and  the  inhabitants  very 
numerous  along  the  banks  of  rivers.  In  Assam,  on  the 
N.E.  frontier  of  Bengal,  and  along  the  rich  valley  of  the 
Brahmapootra,  the  density  is  placed  at  only  32  to  the  square 
mile ;  in  Arracan,  at  21 ;  Tenasserim  provinces,  at  4 ;  on 
the  S.W.  frontier  (Chota  Nagpore,  &c),  at  85  ;  in  the 
Saugor  and  Nerbudda  territories,  at  109  ;  in  the  non-regu- 
lation provinces,  Kumaon,  Ajmeer,  &c,  at  44. 

The  census  of  the  Madras  presidency  shows,  on  an  area, 
of  138,279  sq.  m-,  a  population  of  22,281,527,  or  161  per- 
sons to  each  sq.  m.  In  some  districts  the  inhabitants  are 
much  more  thinly  scattered  :  for  instance,  at  Kurnool,  84  ; 
at  Bellary,  94 ;  at  Masulipatam,  104  :  the  highest  is  the  rich 
district  of  Tanjore,  with  430  to  each  sq.  m.  Madras  has  a 
much  less  density  than  the  British  N.W.  Provinces,  which, 


*  The  of  sum  124,452,354  is  a  higher  figure  than  the  Anglo-Indian  subjects 
of  the  British  crown  have  hitherto  been  rated,  ami  is  probably  the  result  of  a 
more  accurate  numbering  of  Ihe  people;  thus,  until  a  census  now  (July  1S55) 
in  progress  was  made  of  the  Punjab,  the  population  was,  as  usual,  under- 
estimated. According  to  the  Lahore  Chronicle  of  30th  of  May  1855,  the  returns 
then  received  show  for  Lahore,  3,458,322  ;  Jhelum,  1,762,488;  Cis-Sirtlej, 
2,313,969  ;  which  are  higher  figures  than  those  given  from  the  Parliamentary 
Papers;  The  enumerations  made  up  to  May  last  for  the  Punjab  gave 
10,765,478 ;  and  it  was  supposed  that  the  grand  total,  when  completed, 
would  be  about  eleven  millions  and  a  half,  or  nearly  four  millions  more 
than  the  official  document  previously  given  for  the  Punjab  and  Cis-Sutlej 
states.  In  my  first  work  on  India,  twenty  years  ago,  I  assumed  the  popula- 
tion under  British  jurisdiction  to  be  about  one  hundred  millions,  which  some 
considered  an  exaggeration  ;  the  above  augmentation  of  twenty- four  millions 
is  accounted  for  by  the  addition  of  new  states,  such  as  the  Punjab.  1  have 
little  doubt  that  an  accurate  census  will  show  a  larger  aggregate  than 
124,000,000. 

t  I  obtained  in  India,  in  1830,  "  a  census,"  or  rather  estimate  of  these 
districts,  showing  an  aggregate  of  area  in  square  miles,  153,792  ;  villages, 
154,21)8;  houses,  7,781,240 ;  mouths,  39,957,561  ;  or  about  one  village  to  each 
square  mile  of  640  acres,  five  houses  to  each  village,  five  and  a  half  persons  to 
each  house,  and  259  mouths  to  each  square  mile.  (Sec  first  History  of  the 
British  Colotiics,  vol.  i.,  Asia  ;  2nd  edition,  p.  166  ;  published  in  1835.) 


according  to  the  return  of  1852-3,  shows  the  following 
results :% — 


Districts. 

Square  M. 

Population. 

Mouths  to 
each  sq.  in. 

Agra 

Allahabad  - 

Benares 

Delhi 

Meerut 

Rohilcund 

9,298 
11.971 
19,737 

8,633 
9,985 
12,428 

4,373,156 
4,526,607 
9,437,270 
2,195,180 
4,522,165 
5,217,507 

465  • 

378 

478 

254 

453 

419 

Total  - 

72,052 

30,271,835 

420 

By  the  two  full  censuses  of  Madras  and  the  N.W.  Pro- 
vinces, we  gain  at  last  a  fair  estimate  of  the  small  number 
of  Mohammedans,  as  compared  with  the  Hindoos,  in  India: 
the  Madras  census  of  1850-1  shows,  on  a  total  of 
21,581,572,  that  the  adult  Hindoos  numbered  13,246,509; 
Mohammedan  adults  and  others,  1,185,654  :  the  children 
— Hindoos,  6,655,216  ;  Mohammedans  and  others,  591,193: 
total  census  (exclusive  of  Madras  city  and  suburbs,  contain- 
ing 700,000)— 


Class. 

Males. 

Pernalcs. 

Total. 

Hindoos  - 
Mohammedans  1 
and  others  -  J 

10,194,098 
852,978 

9,707,627 
826,869 

19,901,725 
1,679,847 

Total  - 

11,047,076 

10,534,496 

21,581,572 

The  proportion  of  Moslems  to  Hindoos  in  Southern 
India,  is  as  I  to  10. 
The  N.W.  Provinces  return,  in  1852-3,  shows — ■ 

Class. 

Males. 

Females. 

Total. 

Hindoos  - 
Mohammedans  1 
and  others  -  J 

13,803,645 
2,376,891 

11,920,464 
2,170,880 

25,724,109 
4,547,771 

Total  - 

16,180,536 

14,091,344 

30,271,880 

London, 1861. 

R.  M.  Martin. 

J  As  regards  the  censuses  of  Madras  and  the  N.W.  Provinces,  I  have  seen 
no  details  given  of  the  means  adopted  to  ensure  an  accurate  enumeration  in 
a  single  day;  they  must,  I  think,  be  considered  as  "near  approximations  "  to 
truth  ;  they  appear  to  be  the  best  yet  obtained. 
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SANITARY  STATISTICS,  BRITISH  ARMY  IN  INDIA. 


-  The  facts  and  calculations  embodied  in  the  following  series  of  tables  have  been  derived  from  the  annual  rolls  of  strength  and 
casualties  in  the  various  regiments ;  these  documents  are  transmitted  periodically  from  the  military  officers  in  India  to  the  Home 
Government,  and  are  deposited  at  the  India  Office.  The  annual  alphabetical  long  rolls  of  strength  for  each  regiment  contain  the  name, 
age,  personal  description,  date  and  place  of  attestation,  and  date  of  arrival  in  India  of  each  man  borne  on  the  strength  in  each  year. 

The  annual  casualty  rolls  contain  the  same  particulars  as  the  rolls  of  strength,  with  the  addition  of  a  column  showing  the 
nature  of  each  casualty,  whether  by  death,  discharge,  invaliding,  or  any  other  cause. 

The  period  of  service,  and  age  of  every  man  who  has  died  in  the  different  corps  during  the  10  years  1847-56,  have  been 
abstracted  from  the  above-mentioned  casualty  rolls ;  but  in  getting  the  age  and  period,  of  service  of  the  strength  it  has  been 
deemed  siifncient  to  take  three  enumerations  only,  in  order  to  save  time  ;  and  therefore  the  mortality  has  been  deduced  by  dividing 
three-tenths  of  the  total  deaths  by  the  total  of  the  three  enumerations  of  strength. 


INDIA. — Summary  Tables.— 1770-1856. 


The  Tables  1  to  10  show  the  mortality,  &c.  in  each  year,  extending  over  a  period  of  87  years,  irom  the  year  1770  to  1856.  The 
facts  for  the  earlier  years  up  to  1800  are  no  doubt  imperfect,  but  they  have  been  abstracted  from  the  books  at  the  India  Office,  by 
Messrs.  Bremner  and  Bacon,  with  very  great  care,  and  they  present  the  only  results  which  can  be  obtained  from  the  Annual  Long 
and  Casualty  Rolls  at  the  India  Office. 

The  calculations  have  been  carefully  made  by  Mr.  Lewis,  and  although  they  to  a  great  extent  check  themselves,  yet,  as  a  matter 
of  precaution,  Mr.  Williams  has  checked  the  column  of  proportion  of  Total  Casualties  to  Strength,  and  thus  the  accuracy  of  the 
whole  is  ensured.* 

General  Register  Office,  April  18,  1860. 


*  Memorandum  by  Colonel  Baker,  explaining  the  Nature  of  the  Casualty  Rolls  of  the  East  India  Company's  European  Troops. 

Casualty  Rolls  are  transmitted  from  India,  monthly  and  annually,  under  orders  which  will  be  found  at  pages  362  and  366  of  Pay 
and  Audit  Regulations  of  1845,  a  copy  of  which,  it  is  understood,  has  been  furnished  for  the  use  of  the  Commission. 

The  annual  rolls  are  compiled  on  the  principle  of  accounting  for  every  man  become  non-effective  in  the  year. 

They  are  verified  by  the  signatures  of  the  commanding  officers  and  adjutants  of  corps,  and  they  are  transmitted  to  the  local 
Governments  through  the  respective  Town  Majors  for  eventual  transmission  home. 
India  Office,  December  7,  1859. 


If  the  years  in  the  period  1770  to  1799,  for  which  there  are  no  Returns  at  the  India  Office,  are  supplied  by  taking  for  each  of  the 
missing  years  the  average  of  the  Strength,  Deaths,  &c,  during  the  period,  and  thvis  completing  the  series  of  observations,  it  is 
estimated  that  during  the  87  years,  1770  to  1856,  out  of  a  Total  Strength  of  857,895  European  non-commissioned  officers  and 
men  of  the  late  East  India  Company's  forces  in  India,  55,140  deaths  have  occurred,  making  the  average  annual  mortality  for  the 
period  6'4  per  cent. 

Mean  Strength  of  European  Non-commissioned  Officers  and  Men 

in  India  during  the  87  years  =          -  -  1770-1856    =  9,861 

1770-1799  =  8,969 
1800-1829  =  7,985 
1830-1856    =  12,936 


No.  1. 

Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  Strength  of  the  European 
Forces  of  the  late  East  India  Company  during  the  Period  1800-56. 


INDIA. 


Years. 

Aggregate 
Strength. 

Casualties. 

Proportion  per  cent,  to  Strength. 

Deaths. 

'Other 
Casualties. 

Total 
Casualties. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

1800-56 

588,820* 

40,420 

48,262 

88,682 

6-86 

8-20 

15-06 

1800-29 

239,557 

20,272 

20,734 

41,006 

8-46 

8-66 

17-12 

1830-56 

349,263 

20,148 

27,528 

47,676 

5-77 

7-88 

13-65 

BENGAL. 


1800-56 

257,768 

19,104 

23,625 

42,729 

7-41 

9-17 

16 

58 

1800-29 

105,695 

8,523 

10,323 

18,846 

8-06 

9-77 

17 

83 

1830-56 

152,073 

10,581 

13,302 

23,883 

6-96 

8-75 

15 

71 

MADRAS. 


1800-56 

211,164 

13,404 

12,774 

26,178 

6-35 

6-05 

12-40 

1800-29 

92,291 

7,783 

5,911 

13,694 

8-43 

6-40 

14-83 

1830-56 

118,873 

5,621 

6,863 

12,484 

4-73 

5-77 

10-50 

BOMBAY. 


1800-56 

119,888 

7,912 

11,863 

19,775 

6-60 

9 

90 

16-50 

1800-29 

41,571 

3,966 

4,500 

8,466 

9-54 

10 

83 

20-37 

1830-56 

78,317 

3,946 

7,363 

11,309 

5-04 

9 

40 

14-44 

*  The  aggregate  strength  is  the  sum  of  the  mean  annual  strengths  =  mean  strength  multiplied  by  the  years  under  observation. 
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PRESIDENCIES  OF  BENGAL  AND  MADRAS. — 1770—70. 


No.  2.— BENGAL. 

Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  Strength  in  each  of  the  Years 
1770-1799,  amongst  the  European  Forces  of  the  late  East  India  Company. 


Casualties  during  each  Year. 


Proportion  per  cent,  to  Strength. 


Years. 

iixLtiii  oneugiu  t 

in  each  Year. 

Dentil  ^ 

Other 
Casualties. 

Total 
Casualties. 

Tl^itlic 

XJ  L  a  1 113. 

Other 
Casualties. 

Total 
Casualties. 

1770 

2,858 

305 

76 

381 

10-  67 

2*60 

13-33 

1771 

2  858 

245 

249 

494 

g.  57 

8'  71 

1772 

3',837 

242 

414 

656 

6-31 

10-79 

17-10 

1773 

4,147 

312 

394 

706 

7-52 

9-50 

17-02 

1774 

4,335 

253 

273 

526 

5-84 

6-30 

12-14 

1775 

4,322 

243 

454 

697 

5  •  62 

10-  50 

16-12 

177G 

4  141 

304 

384 

688 

7 '34 

9-27 

16-  61 

1777 

4,102 

266 

502 

768 

6-48 

12-24 

18-72 

1778 

4,019 

279 

636 

915 

6-94 

15-82 

22-76 

1779 

3,483 

174 

290 

464 

5-00 

8-33 

13-33 

1780 

2,667 

121 

252 

373 

4  *  54 

13  -  99 

1781 

1782 

2,535 

231 

330 

561 

9-11 

13  02 

22-13 

1783 

2,985 

215 

560 

775 

7-20 

18-76 

25-96 

1784 











— 



1785 

178G 





— 

— 



1787 

1788 

— 

— 

— 

— 

1789 

Z 





1790 

1791 

1  792 

3,900 

S  374 

254 

628 

9-59 

6-51 

16- 10 

1793 

4,505 

]  436 

204 

640 

9-68 

4-53 

14-21 

1794 

4,203 

332 

228 

560 

7'90 

5-42 

13-32 

1795 

3,746 

j  234 

183 

417 

6-25 

4*89 

11-14 

1796 

3,-172 

<  208 

291 

499 

5-99 

8-38 

14-37 

1797 

3,555 

|  225 

347 

572 

6-3.3 

9-76 

16-09 

1798 

3,699 

i  175 

531 

706 

4-73 

14-36 

19-09 

1799 

t 

Average  1 
of  the  years  J 

3,C69 

!  259 

343 

602 

7-06 

9'35 

16-41 

Note. — In  consequence  of  the  facts  for  the  years  in  the  above  Table  being  imperfect,  the  results  must  be  regarded  as  an  approximation  to 
the  true  mortality,  &c.    No  returns  could  be  found  for  the  years  1781,  1784-91,  and  1799. 

No.  3.— MADRAS. 

Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  Strength  in  each  of  the  Years 
1770-99  amongst  the  European  Forces  of  the  late  East  India  Company. 


Casualties  during  each  Year. 


Years. 

Mean  Strength 
in  each  Year. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

Deaths. 

Other 
Casualties. 

1770 

1771 

1772 

5,142 

223 

43 

266 

4*34 

■84 

1773 

5,190 

239 

6 

245 

4-61 

•12 

1774 

4,491 

226 

12 

238 

5-03 

•27 

1775 

3.S23 

155 

16 

171 

4*05 

•42 

1776 

3,828 

173 

23 

196 

4-52 

•60 

1777 

3,870 

158 

135 

293 

4-08 

3-49 

1778 

3,936 

247 

109 

356 

6-28 

2-77 

1779 

1780 

4,983 

99   I  ' 

74 

173 

1-99 

1'49 

1781 

6,043 

103 

55 

158 

1-70 

•91 

17S2 

5,223 

150 

153 

303 

2-87 

2-93 

1783 

1784 

1785 

2,678 

61 

32 

93 

2-28 

1-19 

1786 

2,220 

65  1 

47 

112 

2-93 

2-12 

1787 

2,943 

186 

28 

214  ■ 

6-32 

•95 

1788 

4,175 

166 

76 

242 

3-98 

1-82 

1739 

4,026 

151 

71 

222 

3-75 

1-76 

1790 

4,463 

109 

298 

407 

2-44 

6*68 

1791 

5,465 

299 

550 

849 

5-47 

10-06 

1792 

5.923 

299 

579 

878 

5-05 

9-78 

1793 

G,126 

199 

355 

554 

3-25 

5*79 

1794 

6,140 

154 

309 

463 

2-51 

5-03 

1795 

6,060 

85 

276 

361 

1'40 

4-55 

1796 

6,124 

341 

380 

721 

5-57 

6-21 

1797 

6,106 

179 

99 

278 

2-93 

1-62 

1798 

1,558 

51 

69 

120 

3-27 

4-43 

1799 

1,534 

84 

69 

153 

5-48 

4-50 

Average  1 
of  the  years  j 

4,483 

168 

155 

323 

3-75 

3-46 

Proportion  per  cent,  to  Strength. 


Total 
Casualties. 


4-  47 

5-  12 
7-57 
9-05 


3-48 
2-61 

5-80 


3-  47 
5-05 
7*27 
5-80 
5-51 

9-12 
15-53 
14-83 
9-04 
7-54 

5-95 
11-78 

4-  55 
7-70 
9-98 


7-21 


Noiii. — In  consequence  of  the  facts  for  the  years  in  the  above  Table  being  imperfect,  the  results  must  be  regarded  as  an  approximation  to 
true  mortality,  &c    No  returns  could  be  found  for  the  years  1770,  1771,  1779,  1783,  and  1784. 
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No.  4.— BOMBAY. 


Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  Strength  in  each  of  the  Years 
1770-99  amongst  the  European  Forces  of  the  late  East  India  Company. 


Casualties  during  each  Year. 

Proportion  per  cent,  to  Strength. 

Mean  Strength 
in  each  Year. 

Years. 

Deaths. 

Other 
Casualties. 

Total 
Casualties,  j 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

1770 

313 

12 

5 

17 

3-83 

1-60 

5-43 

1771 

312  ! 

12 

12 

24 

3-85 

3-85 

7-70 

1772 

319 

18 

31 

49 

5*64 

9-72 

15-36 

I  7  /  O 

Q  *7f\ 
O/U 

10 

52 

62 

2-70 

14-06 

16-76 

1/  /4 

389  ; 

23 

48 

71 

5-91 

12-34 

18-25 

1775 

339 

5 

7 

1  12 

1-47 

2-06 

3-53 

1776 

305 

45 

14 

59 

14-75 

4-59 

19-34 

1777 

315 

37 

14 

51 

11-75 

4-44 

16-19 

1  /  i  O 

J.OJ 

13 

3 

16 

4-50 

1-04 

5-54 

1  1  7  Q 

oUo 

33 

9 

42 

10-78 

2-94 

13-72 

1780 

270 

4 

15 

19 

1-48 

5-56 

7-04 

1781 

292 

28 

14 

42 

9-59 

4-79 

14-38 

1782 

403 

47 

25 

72 

11-66 

6-20 

17-86 

Woo 

A  1 1 

40 

49 

89 

9-28 

11-37 

20-65 

1  784. 

AAA. 

63 

63 

126 

14-19 

14-19 

28-38 

1785 

652 

42 

100 

142 

6-44 

15-34 

21-78 

1786 

1,039 

61 

48 

109 

5-87 

4-62 

10-49 

1787 

1,243 

83 

24 

107 

6'68 

1-93 

8-61 

1788 

— 

— 

— 

— 

. — 

— 

1  {  Oo 

63 

162 

225 

5-58 

14-35 

19-93 

1790 



1791 

1,030 

164 

70 
i  u 

234 

1 5  -  92 

■  80 

D  OU 

O  O  .  1  o 
J.1    4  J 

1792 

1,516 

221 

282 

503 

14-58 

18-60 

33-18 

1793 

1,841 

148 

109 

257 

8-04 

5-92 

13-96 

1794 

1,714 

160 

328 

488 

9"33 

19-14 

28-47 

1795 

1.C27 

110 

147 

257 

6-76 

9-04 

15-80 

1796 

1,582 

9G 

162 

258 

6-07 

10-24 

16-31 

1797 

1,592 

82 

173 

255 

5*15 

10-87 

16-02 

1798 

1,491 

104 

173 

277 

6-97 

11 -GO 

18-57 

1799 

1,342 

61 

124 

185 

4-55 

9'25 

13-80 

Average  1 
of  the  years  J 

818 

64 

81 

145 

7'82 

9-90 

17-72 

Note. — In  consequence  of  the  facts  for  the  years  in  the  above  Table  being  imperfect,  the  results  must  be  regarded  as  an  approximation  to 
the  true  mortality,  &c.    No  returns  could  be  found  for  the  years  1778  and  1790. 

No.  5. — BENGAL. 


Table  showing  the  Average  Annual  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  the  Strength 
of  the  European  Forces  of  the  late  East  India  Company,  during  the  57  Years  1800-56. 


Average  Annual 
Strength. 

Average  Annual  Casualties. 

Proportion  per  cent,  to  Strength. 

Years. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

1800-9 
1810-9 
1820-9 
1830-9 
1840-9 
1850-6 

2,293-5 
3,587-1 
4,688-9 
5,016-1 
5, 619'9 
6,530-4 

209-8 
246-3 
396-2 
301-5 
446-6 
442-9 

307-6 
236  •  7 
488-0 
356-4 
510-3 
662-1 

517-4 
483-0 
884-2 
657-9 
956-9 
1, 105-0 

9-15 
6'87 
8'45 

6-  01 

7-  95 
6-78 

1.3-42 

6-  60 
10-41 

7-  11 
9-08 

10-14 

22-57 
13-47 
18-86 
13-12 
17-03 
16'92 

1800-56 

4  522 ' 2 

335-1 

414-5 

749-6 

7-41 

9-17 

16-58 

3X3 
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No.  6. — MADRAS. 


Table  showing  the  Average  Annual  Proportion  per  Cent,  of  Deaths  and  other  Casualties,  to  the  Strength 
of  the  European  Forces  of  the  late  East  India  Company,  during  the  57  Years  1800-56. 


Average  Annual  Casualties. 

Proportion  per  cent,  to  Strength. 

Average  Annual 
Strength. 

Yesrs. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

1800-9 

2,623-4 

143-8 

68-7 

212-5 

5-48 

2*62 

8-10 

1810-9 

3,108  0 

301-6 

187-0 

488-6 

9*70 

6-02 

15*72 

1820-9 

3,497-7 

332-9 

335*4 

668*3 

9*52 

9-59 

19-11 

18.30-9 

3,507-6 

194-5 

227*0 

421-5 

5*55 

6*47 

12-02 

1840-9 

4,598  •  4 

200-1 

262*5 

462-6 

4*35 

5-71 

10*06 

1850-6 

5,401-9 

239-3 

281*1 

520-4 

4-43 

5*20 

9-63 

1800-56 

3,704-6 

235-2 

224*1 

459'3 

6-35 

6*05 

12-40 

No.  7.— BOMBAY. 

Table  showing  the  Average  Annual  Proportion  per  Cent,  of  Deaths  and  other  Casualties,  to  the  Strength  of 
the  European  Forces  of  the  late  East  India  Company  during  the  57  Years  1800-56. 


Average  Annual 
Strength. 

Average  Annual  Casualties. 

Proportion  per  cent,  to  Strength. 

Years. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

1800-9 

1810-9 

1820-9* 

1830-9 

1840-9 

1850-6* 

952-3 
1,354*5 
2,055-9 
2,289*6 
3.125*0 
4,028-5 

80*5 
134-9 
201-3 
106-1 
213-4 
125-2 

79*0 
120-8 
27S-0 
193-0 
332*7 
351-0 

159-5 
255-7 
479-3 
299-1 
546-1 
476-2 

8-  45 

9-  96 
9*79 
4-63 
6-83 
3-11 

8-30 

8-92 
13-52 

8-43 
10-65 

8-71 

16-75 
18*88 
23*31 
13-06 
17*48 
11-82 

1800-56 

2,179-8 

143-7 

215-7 

359-4 

6-60 

9-90 

16-50 

*  The  returns  for  the  years  1827  and  1850  could  not  he  found  at  the  India  Office  when  this  Table  was  made. 
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No.  8.— BENGAL. 

Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties,  to  Strength,  in  each  of  the  Years 
1800-56,  amongst  the  European  Forces  of  the  late  East  India  Company. 


Casualties  during  each  Year. 


Proportion  per  cent,  to  Strength. 


Years. 

Strength 
in  each  Year. 

Tlan  t  n  a 

Other  f 
Casualties. 

Total 
Casualties. 

Deaths. 

il 

Other 
Casualties. 

Total 
Casualties. 

1800 

2,702 

211 

181 

392 

7*81 

6"  70 

14  01 

1801 

2,634 

142 

230 

372 

5  "39 

8  *  74 

14'  13 

1802 

2,519 

224 

288 

512 

8*89 

1 1  ■  43 

20*32 

1803 

2,423 

211 

321 

532 

8*71 

13*25 

21  *  96 

1804 

2,177 

492 

126 

618 

22-60 

5-79 

28-39 

1805 

1,953 

299 

296 

595 

15-31 

15-16 

30-47 

1806 

1,968 

175 

306 

481 

8 -89 

15-55 

24  •  45 

1807 

2,038 

102 

270 

372 

5-00 

13  -  25 

18  *  25 

1808 

2,103 

108 

273 

381 

5  •  14 

12*98 

18  •  12 

1809 

2,418 

134 

785 

919 

5  *  54 

32-46 

38  *  00 

1810 

3,189 

118 

299 

417 

3  *  70 

9  *  38 

13 '  08 

1811 

3,345 

150 

113 

263 

4  •  48 

3*  38 

7  *  86 

1812 

3,032 

224 

62 

286 

7  •  39 

2*04 

9  *  43 

1813 

3,412 

363 

65 

428 

10'  64 

1  "91 

12 '  55 

1814 

3,697 

241 

61 

302 

6-52 

1*65 

8*17 

1815 

3,784 

217 

112 

329 

5-73 

2-96 

8-69 

1816 

3,949 

246 

334 

580 

6*23 

8-46 

14  -  69 

1817 

3,917 

315 

617 

932 

8  "04 

15  *  75 

23  -  79 

1818 

3,817 

379 

449 

828 

9 '93 

11  "76 

21  *69 

1819 

3,729 

210 

255 

465 

5  ■  63 

6*84 

12*47 

1820 

3,829 

334 

251 

585 

8  *  72 

6*56 

15*28 

1821 

4,086 

351 

246 

597 

8*59 

6  "02 

14*61 

1822 

4,215 

262 

368 

630 

6 '  22 

8-73 

14*95 

1823 

4,695 

411 

454 

865 

8"  75 

9  •  68 

18*43 

1824 

5,046 

412 

529 

941 

8-17 

10-48 

18*65 

1825 

4,965 

472 

721 

1,193 

9-51 

14-52 

24*03 

1826 

4,812 

748 

609 

1,357 

15-54 

12  •  66 

28*20 

1827 

4,855 

484 

666 

1,150 

9  •  97 

13*  72 

23*69 

1828 

5,132 

260 

539 

799 

5*07 

10*50 

15*57 

1829 

5,254 

228 

497 

725 

4-34 

9-46 

13*80 

1830 

5,275 

274 

561 

835 

5  •  19 

10*64 

15*83 

1831 

5,314 

340 

526 

866 

6*40 

9  *90 

16*30 

1832 

5,198 

272 

380 

652 

5  •  23 

7*31 

12*54 

1833 

5,041 

370 

298 

668 

7*34 

5-91 

13-25 

1834 

4,998 

352 

288 

640 

7-04 

5*76 

12-80 

1835 

4,898 

299 

236 

535 

6-10 

4*82 

10*92 

1836 

4,861 

151 

215 

366 

3-10 

4*42 

7*52 

1837 

4,924 

222 

297 

519 

4-51 

6-03 

10*54 

1838 

4,895 

338 

348 

686 

6-91 

7-11 

14*02 

1839 

4,757 

397 

415 

812 

8-35 

8*72 

17-07 

1840 

5,117 

287 

507 

794 

5-61 

9*91 

15*52 

1841 

5,516 

377 

555 

932 

6-83 

10*06 

16-89 

1842 

5,593 

600 

577 

1,177 

10-73 

10-32 

21-05 

1843 

6,004 

481 

401 

882 

8-01 

6-68 

14-69 

1  ftJ.il 
lo**-* 

466 

419 

885 

7  *  73 

6  -  95 

1  Tt  DO 

1845 

5,641 

481 

398 

879 

8-53 

7-06 

15*59 

1846 

5,355 

561 

509 

1,070 

10-48 

9*51 

19*99 

1847 

5,279 

290 

504 

794 

5-49 

9*55 

15-04 

1848 

5,669 

369 

554 

923 

6-51 

9*77 

16*28 

1849 

6,000 

554 

679 

1,233 

9-23 

11*32 

20*55 

1850 

6,208 

364 

683 

1,047 

5-86 

11*00 

16*86 

1851 

6,353 

432 

509 

941 

6-80 

8*01 

14-81 

1852 

6,329 

260 

480 

740 

4-11 

7*58 

11*69 

1853 

6,431 

477 

617 

1,094 

7-42 

9*59 

17*01 

1854 

6,623 

477 

786 

1,263 

7*20 

11*87 

19*07 

1855 

6,835 

493 

709 

1,202 

7-21 

10-37 

17*58 

1856 

6,934 

597 

851 

1,448 

8-61 

12*27 

20*88 

1800-56 

257,768 

19,104 

23,625 

42,729 

7-41 

9-17 

16*58 

*  The  mean  strength  for  each  year  has  been  obtained  by  taking  the  mean  of  the  two  enumerations  of  strength  at  the  beginning  and  end  of 
each  period  during  which  the  deaths  and  casualties  occurred. 

f  In  the  returns  of  casualties  it  has  been  observed  that  in  the  case  of  a  man  leaving  his  regiment  in  any  year,  from  ill-health  or  otherwise, 
and.  rejoining  it  in  the  same  year,  two  (or  more)  casualties  are  recorded  on  his  account.  This  makes  the  casualties  appear  more  numerous 
than  they  would  be  if  only  the  cases  of  men  leaving  the  regiment  entirely  were  returned.  Tbe  returns  are  also  not  made  for  one  uniform 
period  of  12  months  ending  always  on  the  same  day,  but  the  dates  are  frequently  changed,  and  therefore  it  must  be  understood  that  the 
facts  in  the  above  Table  opposite  each  year  are  the  nearest  approximation  to  the  deaths,  &c,  in  that  year,  which  can  be  ascertained  from  the 
books  at  the  India  Office. 
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PKESIDENCT  OF  MADRAS. — 1800-5G. 


No.  9.— MADRAS. 


Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  Strength,  in  each  of  the  Years 
1 800-56,  amongst  the  European  Forces  of  the  late  East  India  Company. 


Years. 

Mean 
btrengtn 
in  each  Year. 

Casualties  during  each 

year. 

Proportion  per  cent,  to  Strength. 

Ueatiis. 

Other 
Casualties. 

Total 
Casualties. 

Deaths. 

Other 
Casualties. 

Total 
Casualties. 

1800 

2,414 

79 

16 

95 

3 

•27 

•66 

3 

■93 

1801 

3,234 

171 

45 

216 

5 

29 

1 

g 

•  gg 

1802 

2,238 

81 

120 

201 

'  62 

5 

*  36 

g 

•  gg 

1803 

1,901 

178 

28 

206 

9 

.  o~ 

0  / 

I 

•  A7 

10 

'  84 

1804 

2,379 

159 

126 

285 

g 

DO 

•  QA 

j  j 

•  Q  ft 

JO 

1805 

2,323 

130 

52 

182 

5 

•  go 

2 

.  24 

"84 

1806 

2,723 

132 

40 

172 

4 

•  35 

•4.7 

g 

•  32 

1807 

3,057 

211 

132 

343 

g 

•  go 

A 

*  32 

1  j 

■  22 

1808 

2,917 

130 

68 

198 

4 

.  4g 

2 

"33 

g 

•79 

1809 

3,048 

167 

60 

22  7 

5 

■  48 

I 

•  Q7 
y  * 

4 

•45 

1810 

3,192 

252 

86 

338 

7 

•90 

2 

■69 

10 

•59 

1811 

2,984 

274 

1 17 

391 

9 

*  1  s 

3 

■  92 

13 

•  1 0 

1812 

2,824 

257 

125 

382 

g 

•  10 

4 

•  43 

13 

•  53 

1813 

2,926 

154 

52 

206 

5 

•  oe 

—  0 

I 

•78 

•04 

1814 

3,170 

364 

167 

531 

to 

rj 

•  97 

16 

•  75 

1815 

3,138 

208 

98 

306 

g 

*  63 

3 

*  12 

9 

*75 

1816 

3,214 

231 

188 

419 

7 
i 

•  1  Q 
1  y 

5 

.  gej 

13 

•  04 

1817 

3,383 

329 

323 

652 

Q 

y 

■  70 

Q 

y 

*  55 

19 

1818 

3,181 

504 

164 

668 

15 

'  8^ 
o«> 

5 

•  1  fi 

21 

•01 

1819 

3,068 

443 

550 

993 

1  A 

•  AA 
44 

1  7 

.no 
yo 

32 

0  t 

1820 

3,149 

295 

333 

628 

9 

•37 

10 

•57 

19 

*94 

1821 

3,267 

309 

225 

534 

9 

•  AR 
40 

g 

.  §9 

1 6 

00 

1822 

3,485 

265 

349 

014 

7 

'  60 

1  ft 

•  ai 

1  7 

D  1 

1823 

3,657 

220 

359 

579 

0 

•  no 

n 
s> 

1 0 

•  fiA 
04 

1824 

3,507 

635 

614 

1,249 

i  e 
I  o 

1 1 

1  7 
1  l 

00 

1825 

3,303 

464 

363 

827 

1  A 

14 

•  as 

1  ft 

y  y 

—  u 

•  f\A 
U4 

1826 

3,324 

286 

330 

616 

Q 

O 

60 

Q 

y 

yj 

1  0 

DO 

1827 

3,618 

344 

246 

590 

Q 

y 

5 1 

a 
u 

•  Qfl 

oU 

1  R 

1  O 

•  *^  1 
0  I 

1828 

3,835 

300 

234 

534 

7 

82 

c 
O 

•  1  A 

1  V 

if  a 

1829 

3,832 

211 

301 

512 

5 

5 1 

7 

GO 

1 

1  O 

OO 

1830 

3,946 

214 

248 

462 

5 

42 

6 

28 

11 

70 

1831 

3,845 

284 

218 

502 

/ 

39 

c 
D 

0  / 

1 0 

1832 

3,593 

234 

233 

467 

6 

51 

6 

49 

1 0 

Aft 

1833 

3,348 

250 

207 

457 

7 

47 

6 

18 

i  1 
1 0 

OS 

1834 

3,310 

188 

145 

333 

5 

68 

4 

38 

1  a 

ftA 

1835 

3,419 

132 

208 

340 

3 

86 

6 

08 

y 

Q  1 

1836 

3,436 

133 

205 

338 

3 

87 

t 
0 

97 

Q 

y 

o4 

1837 

3,413 

203 

241 

444 

5 

95 

7 

00 

13 

01 

1838 

3,392 

146 

170 

316 

4 

30 

,  5 

01 

9 

31 

1839 

3,374 

161 

395 

556 

4 

77 

11 

71 

10 

48 

1840 

3,716 

202 

296 

498 

5 

44 

1 

97 

13- 

41 

1841 

4,434 

230 

263 

493 

5' 

19 

5 

93 

11- 

12 

1842 

4,717 

285 

342 

627 

6 

04 

7 

25 

13- 

29 

1843 

4,634 

197 

268 

465 

4- 

25 

5 

78 

10- 

03 

1844 

4,562 

190 

228 

418 

4 

16 

5- 

00 

9- 

16 

1845 

4,507 

191 

268 

459 

4- 

24 

5 

95 

10- 

19 

lo4l> 

A  AAA 
4,444: 

194 

214 

408 

4- 

37 

4- 

81 

9- 

18 

1847 

4,706 

165 

208 

373 

3- 

5L 

4- 

42 

7  ■ 

93 

1848 

5,150 

142 

228 

370 

o  • 

76 

4  ■ 

43 

7  ■ 

19 

1849 

5,114 

205 

310 

515 

4- 

01 

6- 

00 

10' 

07 

1850 

4,988 

167 

235 

402 

3- 

35 

4- 

71 

8- 

06 

1851 

5,205 

214 

190 

404 

4- 

11 

3- 

05 

7- 

76 

1852 

5,315 

259 

187 

446 

4- 

87 

3- 

52 

8- 

39 

1853 

5,326  : 

321 

418 

739 

6- 

03 

7  ■ 

85 

13' 

88 

1854 

5,610 

333 

310 

643 

5- 

94 

5' 

53 

11- 

47 

1855 

5,747 

207 

297 

504 

3- 

60 

5- 

17 

8- 

77 

1856 

5,622 

174 

331 

505 

3- 

09 

5- 

89 

8- 

98 

1800-56 

211,164 

13,404 

12,774 

26,178 

6- 

35 

6- 

05 

12- 

40 

*  Note. — In  this  table  the  mean  annual  strength  for  each  year  has  been  obtained  thus  : — 
Strength  on  1st  January  1800       ....  1,510 
Do.     on  1st  January  1801       ....  3,317 


2)4,827 


2,413' 5  =  mean  annual  strength  for  1800, 
The  deaths  and  casualties  for  the  year  1800  occurred  in  the  interval  between  the  two  enumerations. 
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No.  10. — BOMBAY. 


Table  showing  the  Proportion  per  Cent,  of  Deaths  and  other  Casualties  to  Strength,  in  each  of  the  Years  1800-56, 
amongst  the  European  Forces  of  the  late  East  India  Company. 


Casualties  during  each  Year. 

Proportion  per  cent,  to  Strength. 

Mean 

Years. 

Strength* 

in  each.  Year. 

Other 

Total 

Deaths. 

Other 

Total 

Deaths. 

Casualties. 

Casualties. 



Casualties. 

Casualties. 

1800 

1,244 

u  0 

50 

199 

1 1 '  9  8 

4  *  02 

i  r  ■  no 

1801 

1,202 

l  no 

1  U  J 

45 

154 

9 '  07 

3'  74 

1  9  *  81 
1  z  01 

1802 

1,178 

212 

296 

7*13 

18  *  00 

1803 

1,082 

69 

125 

194 

6-38 

11*56 

17*94 

1804 

939 

85 

57 

142 

9-05 

6*07 

15*12 

1805 

811 

fid. 

89 

173 

10  ■  36 

10*  98 

91  •  0.  A. 

180G 

746 

QfZ 

oo 

60 

145 

1 1  ■  40 

8  *  05 

1  j  **3 

1807 

768 

d7 

**  / 

34 

81 

6*12 

4  *  43 

ta.  er, 
1U  DO 

1808 

784 

£)** 

64 

118 

6  *  89 

8*17 

1 0  UO 

1809 

769 

O  j 

54 

93 

5  ■  07 

7  •  03 

19,1  A 

1810 

771 

59 

72 

131 

7*65 

9*34 

16'  99 

1811 

886 

65 

48 

113 

7  '34 

5  *  42 

12*  76 

1812 

969 

O  J 

210 

299 

9*19 

21"  68 

1813 

1,039 

183 

40 

223 

17-61 

3*85 

21-46 

1814 

1,252 

183 

96 

279 

14-62 

7"67 

22-29 

1815 

1,548 

124 

63 

187 

8'01 

4  -  07 

12*  08 

1816 

1,635 

134 

272 

406 

8-  20 

16  -  64 

24*  84 

1817 

1,699 

150 

182 

332 

8  "83 

10-71 

19*54 

1818 

1,887 

155 

119 

274 

8'22 

6  -  31 

14*53 

1819 

1,859 

207 

106 

313 

11-14 

5"  70 

1 0  o** 

1820 

1,832 

201 

608 

809 

10-97 

33  *  20 

44  *  1 7 

1821 

1,781 

o  1  7 

162 

379 

12- 18 

9'10 

21*28 

1822 

1,783 

229 

138 

367 

12*84 

7  *  74 

20*  58 

1823 

2,010 

208 

236 

444 

10-35 

11*74 

22*09 

1824 

2,160 

160 

239 

399 

7-41 

11*07 

18*48 

1825 

2,146 

163 

227 

390 

7  *  60 

10*  58 

18*18 

1826 

2,155 

301 

399 

700 

13-  97 

18  *  52 

32  *  49 

1827 

1828 

2,251 

900 

317 

526 

9  -29 

14  •  09 

91  •  9.  ft 

1829 

2,385 

1  9-t 
j.  x-t 

176 

300 

5  -  20 

t  00 

19* 

1830 

2,500 

1  £.0 

406 

529 

4*  92 

1  c  •  9  ± 

01  •  1  A 

1831 

2,556 

7  ft 

135 

213 

O  UJ 

K  .  OQ 
D 

Q  •  OQ 
O  OO 

1832 

2,546 

77 

136 

213 

3  *  02 

"i  .  *\A 

1833 

2,383 

86 

195 

281 

3-61 

8*18 

11*79 

1834 

2,176 

68 

103 

171 

3*12 

4*73 

7*85 

1835 

2,134 

1  97 

203 

330 

5-95 

O  •  K  1 

1  K  •  v*l  ft 

1836 

2,148 

132 

216 

3*91 

Dio 

in>AC 

1837 

2,127 

IvQ 

163 

269 

4  -  98 

7  .  fi7 

Jo* 

1 Z  DO 

1838 

2,123 

158 

283 

5  -  89 

*7  *  Ad 

13  *  33 

1839 

2  203 

1  ft7 
10/ 

299 

486 

8  -  49 

1  0  .  eft 

1840 

2,406 

239 

345 

584 

9-94 

14*34 

24*28 

1841 

2,990 

132 

393 

525 

4*42 

13*15 

17*57 

1842 

3,372 

258 

297 

555 

7*65 

8*81 

16*46 

1843 

3,297 

265 

297 

562 

8-04 

9*01 

17*05 

1844 

3,088 

391 

239 

630 

12-66 

7*74 

20*40 

1845  - 

2,915 

147 

204 

351 

5*04 

7*00 

12*04 

1846 

2,953 

274 

243 

517 

|  9-28 

8*23 

17*51 

1847 

3,146 

132 

470 

602 

!  4-20 

14*94 

19*14 

1848 

3,472 

93 

249 

342 

2-68 

7*17 

9*85 

1849 

3,611 

203 

590 

793 

5-62 

16*34 

21*96 

1850 

1851 

3,767 

124 

253 

377 

3*29 

6*72 

10-0 

1852 

3,908 

119 

232 

351 

3*05 

5*94 

8*99 

1853 

3,841 

96 

226 

322 

2*50 

5*88 

8*38 

1854 

3,892 

166 

465 

631 

4*27 

11*95 

16*22 

1855 

4,240 

133 

437 

570 

!  3*14 

10-31 

13*45 

1856 

4,523 

:  113 

493 

606 

\  2-50 

10*90 

13-40 

1800-56 

119,888 

7,912 

11,863 

19,775 

6*60 

9-90 

16-50 

*  The  mean  strength  for  each  year  has  heen  ohtained  by  taking  the  mean  of  the  two  enumerations  of  strength  at  the  beginning  and  end  of 
each  period  during  -which  the  deaths,  &c.  occurred. 

In  consequence  of  the  returns  not  being  made  for  one  uniform  period  of  12  months  ending  always  on  the  same  day,  the  dates  being  fre- 
quently changed,  it  must  be  understood  that  the  facts  in  the  above  Table,  opposite  each  year,  are  the  nearest  approximation  to  the  correct 
numbers  for  that  year,  which  can  be  ascertained  from  the  returns  at  the  India  Office. 

The  returns  for  the  years  1827  and  1850  could  not  be  found  at  the  time  this  Table  was  made. 
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SUMMARY  TABLES. 

No.  Hi 

Table  showing  the  Mean  Strength,  Deaths,  and  Annual  Rate  of  Mortality  per  Cent.,  in  the  Ten  Years 
1847-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late  East  India 
Company  in  India. 


Years. 

Mean  Strength. 

Deaths  in  each  Year. 

Annual  Rate  of  Mortality  per  cent 

Total. 

Effectives. 

Non-Effectives.  | 

Total. 

Effectives. 

Non-Effectives. 

Total. 

Effectives. 

Non-Effectives. 

1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 

13,130 
14,291 
14,724 
14,931 
15,324 
15,552 
15,597 
16,124 
16,822 
17,079 

11,592 
12,761 
13,193 
13,397 
13,802 
14,067 
14,143 
14,690 
15,381 
15,583 

1,538 
1,530 
1,531 
1,534 
1,522 
1,485 
1,454 
1,434 
1,441 
1,496 

587 

512 

75 

4-47 

4'42 

4-88 

604 
962 
676 
770 
638 
894 
976 
833 
884 

519 
869 
607 
688 
545 
785 
882 
758 
787 

85 
93 
69 
82 
93 
109 
94 
75 
97 

4-23 
6*53 
4*53 
5*02 

4-  10 

5-  73 

6-  05 
4-95 
4-94 

4-07 
6-59 
4'53 

4-  98 
3-87 

5-  55 

6-  00 
4*93 
5-05 

5-  56 

6-  07 

4-  50 

5-  39 

6-  26 

7-  50 
6'56 
5*20 
6-48 

Aggregate 
of 

1 153,574 

138,609 

14,965 

7,824 

6,952 

872 

5-09 

5-02 

5-83 

10  years 

No.  12. — STRENGTH  OF  EFFECTIVES  * 

Table  showing  the  Age  and  Period  of  Service  of  the  Non-Commissioned  Officers  and  Men  of  the  Effectives  of 
the  European  Forces  of  the  late  East  India  Company,  for  Three  Years  out  of  the  Ten  Years  1847-56.f 


Age. 


Total 


Total. 


39,375 


Period  of  Service,  Years. 


Under  1 
Year. 


4,318 


3,489 


2,765 


2,860 


3,036 


Under  5 
Years. 


16,468 


12,556 


10 


6,432 


15 


2,992 


20  and 
upwards. 


927 


10-15 
15 
16 
17 
18 
19 


119 

78 
64 
60 

88 
503 


79 
30 
20 
12 

23 

393 


27 
31 
16 
11 
17 
61 


5 
7 
10 
9 


13 
9 
14 

9 


7 
6 
15 
13 


119 

76 
61 

45 
79 
485 


2 
3 

15 
9 

17 


1 


10-20 
20 
25 
30 
35 
40 
45 
50 

55  and  upwards 


912 
10,046 
13,694 
8,749 
4,225 
1,358 
227 
80 
84 


557 
3,045 
655 
55 
6 


163 
2,437 
819 
65 
4 
1 


46 
1,749 
919 
50 
1 


58 
1,300 
1,421 
69 
11 
1 


41 
663 
2,081 
238 
12 
1 


865 
9,194 
5,895 
477 
34 
3 


46 
814 
7,398 
3,883 
401 
14 


1 

38 
378 
4,038 
1,774 
192 
11 


21 
339 
1,940 
621 

58 


2 
12 
76 
528 
158 
73 
79 


*  Excluding  in  each  Presidency  the  3rd  European  Regiments,  which  were  not  formed  until  1854. 

■f  The  period  of  10  years  1847-56  applies  to  Bengal  and  Madras  only ;  at  the  time  these  Tables  were  made  the  Annual  Long  Roll  f 
the  year  1850  for  Bombay  could  not  be  found,  and  consequently  the  year  1846  was  taken  for  that  Presidency  ia  lieu  of  the  year  185 
making  the  period  for  Bombay  10  years  1846-49  and  1851-56. 

No.  13.— DEATHS  OF  EFFECTIVES* 
Table  showing  the  Age  and  Period  of  Service  of  the  Non-Commissioned  Officers  and  Men  of  the  Effectives 
of  the  European  Forces  of  the  late  East  India  Company,  in  the  Ten  Years  1847-56.f 


Period  of  Service,  Years. 

Age. 

Total. 

Under  1 
Year. 

1 

2 

3 

4 

Under  5 
Years. 

5 

10 

15 

20  and 
upwards. 

Total 

6,716 

938 

623 

518 

470 

446 

2,995 

1,968 

1,131 

429 

193 

10-15 
15 
16 
17 
18 
19 

6 
2 
2 
5 
21 
47 

3 

2 
2 
1 
1 

5 

1 

65.,rn 

2 

2 

4 
16 
45 

13 
38 

2 
1 

1 
1 
1 
1 

2 

1 

5 
2 

10-20 
20 
25 
30 
35 
40 
45 

83 
1,892 
2,237 
1,458 
712 
264 
41 

54 
722 
149 

13 

11 

436 
157 
18 
1 

4 
307 
195 
12 

4 
228 
221 
15 
1 
1 

2 
81 
322 
37 
4 

75 
1,774 
1,044 
95 
6 
1 

8 
112 
1,130 
631 
84 
2 
1 

6 
60 
692 
327 
43 
1 

3 
38 
272 
106 

8 

2 
23 
112 
31 

50 

55  and  upwards 

16 
13 

1 
1 

2 

13 
12 

*  Excluding  in  each  Presidency,  the  3rd  European  regiments,  they  not  having  been  formed  until  1854. 
f  See  note  to  preceding  table. 
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No.  14.— EFFECTIVES. 

Average  Annual  Mortality  per  Cent,  at  different  Ages 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  Effectives  of  the  European  Forces  of  the  late 
East  India  Company,  during  the  Ten  Years  1847-56. 
(Deduced  from  Three  Enumerations  of  the  Strength 
and  the  Deaths  in  Ten  Years). 


Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in 
10  Years. 

Average 
Annual  Kate 
of  Mortality 

per  cent. 

Total  - 

13,125 

6,716 

5-12 

.... 

 — — 

10-15 

40 

6 

1-51 

15 

26 

2 

•77 

16 

21 

2 

•94 

17 

20 

5 

2-50 

18 

29 

21 

7-16 

19 

168 

47 

2-80 

10-20 

304 

83 

2-73 

20-25 

3,349 

1,892 

5-65 

25-30 

4,564 

2,237 

4-9B 

30-35 

2,916 

1,458 

5-00 

35-40 

1,408 

712 

5-06 

40-45 

453 

264 

5-83 

45-50 

76 

41 

5-42 

50-55 

27 

16 

6-00 

55  and  upwards 

28 

13 

4-64 

No.  15. — EFFECTIVES. 
Average  Annual  Mortality  per  Cent.,  at  different 
Periods  of  Service,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company,  during  the 
Ten  Years  1847-56. 


Period  of 
Service. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in 
10  Years. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Total  - 

13,125 

6,716 

5-12 

0-1  year 

1,439 

938 

6-52 

1-2  „ 

1,163 

623 

5-36 

2-3  „ 

922 

518 

5-62 

3-4  „ 

953 

470 

4-93 

4-5  [,, 

1,012 

446 

4-41 

0-5  years 

5,489 

2,995 

5-46 

5-10  „ 

4,186 

1,968 

4-70 

10-15  „ 

2,144 
997 

1,131 
429 

5-28  —  -L 

15-20  „ 

4-30 

20  and  upwards 

309 

193 

6-25 

No.  16.— EFFECTIVES. 

Average  Annual  Mortality  per  Cent.,  at  different 
Ages  and  at  different  Periods  of  Service,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the 
Effectives  of  the  European  Forces  of  the  late 
East  India  Company,  during  the  Ten  Years  1847-56. 


Years  of  Service. 


Ages. 

Under 
1  Year. 

1 

2 

3 

4 

Under 
5  Years. 

5 

10 

15 

T3  ra 

ca  a 

s| 

10-20 

2-91 

2 

02 

2*61 

2-07 

l-46 

2-60 

5 

22 

20-25 

7-11 

5 

37 

5-27 

5-26 

3-67 

5-79 

4 

13 

4 

•74 

25-30 

6-82 

5 

75 

6-37 

4-67 

4-64 

5-31 

4 

58 

4 

■76 

4 

29 

30-35 

7-09 

8 

•31 

7'20 

6-52 

4-66 

5-97 

4 

88 

5 

•14 

3 

36 

5*00 

35-40 

7 

•50 

2-73 

10-00 

5-29 

6 

28 

5 

•53 

4 

21 

9-08 

40-45 

30'  00 

10-00 

4 

29 

6 

•72 

5 

■12 

6-36 

45-50 

2 

•73 

4 

•14 

5-89 

50-55 

7 

■50 

5-42 

55  and  1 
upwards  J 

4-56 

No.  17. — EFFECTIVES. 

Average  Annual  Mortality  per  Cent.,  at  different 
Periods  of  Service,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company,  during  the 
Ten  Years  1847-56,  showing  the  Age  on  entering 
India. 


Period 

Age  on 

entering  India. 

of  Service. 

10 

-20 

15-25 

20-30 

25-35 

30-40 

35-45 

40-50 

0-5 

2- 

60 

5-79 

5-31 

5-97 

5'29 

10"  00 

5-10 

4- 

19 

4*58 

4-88 

6'28 

4'29 

10-15 

,4' 

76 

5-14 

5-53 

6-72 

2'73 

15-20 

3 

42 

4-21 

5-12 

4-14 

7-50 

20  and  upwards 

8 

52 

6-36 

5"  89 

5-42 

4-56 
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PRESIDENCY  OF  BENGAL. 


BENGAL. 


No.  1. 


Table  showing  the  Strength  and  Deaths  in  each  of  the  Years  1846  to  1856  of  the  Non-Commissioned  Officers 
and  Men  of  the  European  Forces  of  the  late  East  India  Company  in  the  Presidency  of  Bengal. 


1646 


1847 


1848 


1849 


1850 


1851 


1852 


1853 


1855 


1856 


Total 


Bengal 
Artillery.* 


1st  Bengal 
Fusiliers. 


2nd  Bengal 
Fusiliers. 


2,710 


2,740 


3,248 


3,192 


3,260 


3,220 


3,291 


3,395 


3,358 


3,306 


3,113 


34,833 


270 


13D 


143 


249 


638 


836 


855 


839 


167  995 


157  877 


136 


183 


930 


908 


155  701 


130  J  814 


315 


877 


2,044 


9,270 


155  S  746 


38  682 


114 


SO  1  862 


65 


173 


44 


134 


57 


29 


1,032 


1,033 


975 


1,013 


768 


741 


819 


978  8  9,450 


3rd  Bengal 
Europeans. 


38 


41  — 


32  — 


145 


62 


32 


15  — 


115  757 


206  904 


45  941 


786  2,602 


Town  Major's 
List. 


European 
Pensioners. 


QJ  CO 

p 


602 


611 


627 


649 


635 


709 


739 


45  711 


35 


726 


128  737 


208  7,468 


49 


144 


43  136 


42  130 


150 


45  172 


45  160 


41  1( 


60  165 


49  176 


38  169 


35  180 


504  1,750 


53 


European 
Invalids. 


European 
Veterans. 


12 


11 


14 


11 


14  258 


10  246 


259 


234 


233 


6  214 


217 


213 


229 


10  237 


112  2,557 


5  3 


C  co 


26  110 


12  98 


20  91 


11  34 


11 


16 


32 


is; 


79 


217        9  69 


24  66 


10  58 


16  39 


36 


803 


Total. 


5,208 


7  5,349 


6  5,989 


6,010 


6,406 


6,299 


6,359 


6,503 


6,742 


6,928 


6,940 


55  08,733 


5  3 
S  3 


561 


290 


369 


554 


364 


432 


260 


477 


477 


493 


597 


4,874 


*  The  first  company  of  Bengal  artillery  was  raised  in  1749,  and  consisted  of  about  six  officers  and  110  non-commissioned  officers 
and  men.  In  17/8  the  artillery  had  become  sufficiently  strong  to  be  formed  into  an  independent  brigade  of  one  European  regiment 
about  GO  officers  and  700  men),  and  three  native  battalions.  The  head-quarters  were  at  Fort  William  and  the  practice  ground 
at  Dum-Dum.  In  1813  the  head-quarters  were  removed  to  Dum-Divm,  where  barracks  had  been  built,  and  the  men  were  much 
gratified  with  the  change  from  the  narrow  limits  of  a  fortress  to  an  airy,  roomy  cantonment. 

The  strength  of  the  European  non-commissioned  officers  and  men  of  the  Bengal  artillery  on  the  1st  December  1827  appears  to 
have  been  about  3,000,  which  is  nearly  the  average  strength  in  the  10  years  1847-56. 

In  July  1845,  the  corps  was  re-organized  preparatory  to  taking  part  in  the  Sikh  war,  and  it  was  prominently  engaged  at  the 
battles  of  Moodkee,  Ferozeshuhur,  AUwal,  Sobraon,  Mooltan  (January  1849),  and  Goojerat. 

In  1854  the  head-quarters  of  the  artillery  were  removed  from  Dum-Dum  to  Meerut. 
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No.  2. 


Table  showing  the  Mortality  per  Cenl,  in  each  of  the  Years  1847  to  1856,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  European  Forces  of  the  late  East  India  Company,  in  the  Presidency  of  Bengal. 


Bengal 
Artillery. 


^  cv>  © 
^  tt-. 

a*-  o 


5-101 

4-  776 
7-733 

5-  17 
4-846 

4-  177 

5-  474 

4-  590 

3-902 
9-813 

5-  557 


s 


1  I 

j]         First  Bengal 
|i  Fusilers. 

i 

a 

&8 . 

;r  cent. 

p, 
>> 

9*1 

.2^-1  j 

i 

to  j 

Second  Bengal 
Fusilers. 


Third  Bengal 
European's. 


5-156 
13-483 
9-445 
7-088 
18-483 

4-870 
(14-581 

1.1;  063 

7-525 
3-430 

9-6G8 


f  Subathoo. 
\  Subathoo. 
f  Subathoo. 
\  Cawnpore. 
J  Cawnpore. 
|_  Cawnpore. 
f  Cawnpore. 
\  Lahore. 
/  Lahore. 
\  Meerut. 
f  Meerut. 
1  On  the 
[  Ganges, 
f  On  the 
■<  Ganges. 
[  Rangoon. 

f  Rangoon. 
\  Thayetmyo. 

J"  Thayetmyo 
\  Dinapore, 

J  Dinapore. 

[  Dugshai. 


5-  742 

4-  381 
17-672 

6-  547 
3-099 

1-494 

5-  533 

12-914 

27-303 
5-  769 

8*630 


9-5 

•zi'i 


3  S  2 


Town  Ma- 
jor's List. 


.2  ti 


J  Subathoo. 
\  Subathoo. 
J  Subathoo. 
\  Subathoo. 
j  Subathoo. 
\  Lahore. 
f  Lahore. 
\  Agra. 
/  Agra, 
i  Agra. 

|  Agra. 
I  Agra, 
f  Agra. 
J  Fort  Wil- 
[  liana, 
f  Fort  Wil- 
<  liam. 
[  Prome. 
Prome. 
Moulmein 
Mouhnein 
Subatlioo. 


5  •  94: 

3-87: 
13" 603 

7-994 


J  Chinsurah. 
X  Chinsurah. 

j  Chinsurah. 
X  Chinsurah. 
f  Chinsurah. 
1  Aftra. 


7-  084 

6-  785 

8-  934 

7-  009 
6-627 

5-  726 

8-  287 

6-  759 

5-  285 
4-781 

6-  690 


European 
Pensioners. 


European 
Invalids. 


European  8m  .  , 
Veterans.  [Total. 


a  a 


7-143 
9-023 
5-714 
4-969 
3-614 

!>r  fe  -  707 


8-383 

6-433 

4-  624 

5-  714 

6-  164 


4-76 

7-905 

4-453 

4-701 

7-143 

4-167 
111- 060 

4-651 

7-240 
113-734 

6'964 


6-731 

6-  316 

4-  545 

7-  317 

3-  947 

5-  634 
10-294 

4-  839 

G- 122 
7-895 


—  6-276 


5-  49 

6-  51 
9-23 
5 '  8G 
G-80 

4-11 

7-  42 

7-20 

7-21 
61 


No.  3.— STRENGTH  OF  EFFECTIVES.* 

Table  showing  the  Strength  of  Non-Commissioned  Officers  and  Men  in  the  Bengal  Artillery,  for  the  Three 
Years  1848,  1851,  and  1856  ;  1st  European  Fusiliers  for  the  Three  Years  1847,  1851,  and  1856;  2nd  European 
Fusiliers,  for  the  Three  Years  1849,  1851,  and  1856;  and  on  the  Town  Major's  List  for  the  Three  Years  1848, 
1851,  and  1856. 


Period  of  Service_ 


Age. 

Total. 

1 

Months. 

Years. 

0— 

3— 

6— 

9— 

Under 
1  Year. 

1 

2 

3 

4  1 

Under 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

Total  - 

16,971 

23 

215 

519 

1,618 

2,375 

1,582 

1,477 

1,627 

1,129 

8,190 

5,043 

2,256 

1,041 

441 

10-15 
15 
16 
17 
18 
19 

42 
43 
26 
26 
51 
203 

6 
2 
2 

2 
5 

16 
9 
1 
1 

3 
53 

5 
4 

1 

4 

52 

1 

3 
2 
3 
7 
57 

2S 
18 
5 
5 
10 
167 

8 
13 
6 
5 
8 
11 

4 
0 
4 
G 
5 
6 

o 
5 
7 
4 
9 
3 

3 
2 
5 
4 

42 
42 
25 
22 
43 
191 

1 
1 
4 

8 
11 

1 

10-20 

391 

17 

83 

66 

73 

239 

51 

31 

30 

14 

365 

25 

1 

20-25 

5,096 

3 

109 

304 

1,268 

1,744 

1,110 

920 

830 

21G 

4,S26 

249 

21 

25-30 

5,672 

2 

15 

79 

252 

348 

384 

504 

725 

799 

2,760 

2,815 

S2 

15 

30-35 

3,423 

1 

0 

9 

23 

39 

27 

21 

36 

96 

219 

1,747 

1,397 

53 

7 

35-40 

1,685 

2 

1 

2 

5 

4 

1 

5 

3 

18 

199 

680 

747 

41 

40-45 

534 

1 

1 

2 

8 

73 

202 

249 

45-50 

80 

2 

24 

54 

50-55 

35 

35 

55  &  upwards 

55 

55 

*  The  3rd  Bengal  European  regiment  is  excluded  throughout    ese  Tables  unless  otherwise  stated,  as  it  was  not  formed  until  the  year  1854. 
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No.  4.— DEATHS  OF  EFFECTIVES. 

Table  showing  the  Number  of  Deaths  of  Non-Commissioned  Officers  and  Men  in  the  Bengal  Artillery, 
1st  and  2nd  European  Fusiliers,  and  on  the  Town  Major's  List  during  the  Ten  Years  1847-56. 


Period  of  Service. 


Age. 

Total. 

Months. 

Years. 

0— 

3— 

6— 

9— 

TT  A 

U  nd.Gr 

I   X  car. 

j  1  I 

2 

3 

4 

TT 

Under 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

Total  - 

3,800 

162 

105 

169 

182 

618 

390 

304 

294 

269 

1,875 

1,076 

520 

216 

113 

10-15 
15 
16 
17 
18 

■  3 
1 

1 

1  1 

...  2 

V 

1 

1 

8 
1 

— 

— 

2 
3 
14 

7 

1 

3 

11 

1 

1 

1 
1 

1 

2 
3 
12 

2 

19 

32 

6 

4 

8 

7 

25 

5 

1 

31 

1 

10-20 

55 

13 

6 

12 

7 

.    38  j 

.  9 

2 

2 

1 

52 

3 

20-25 

1,174 

137 

79 

125 

137 

478 

280 

179 

147 

43 

1,127 

41 

6 

25-30 

1,329 

12 

19 

28 

35 

94 

86 

116 

134 

200 

630 

673 

23 

3 

30-35 

716 

1 

4 

3 

8 

15 

7 

10 

23 

63 

322 

311 

18 

2 

35-40 

357 

1 

o 

3 

35 

163 

145 

11 

40-45 

135 

1 

17 

46 

71 

45-50 

16 

1 

2 

13 

50-55 

10 

2 

8 

55  and  upwards 

8 

8 

No.  5.— STRENGTH  OF  NON-EFFECTIVES. 

Table  showing  the  Strength  of  Non-Commissioned  Officers  and  Men  of  the  European  Pensioners  for  the  Three 
Years  1848,  1851,  and  1856;  Invalids  for  the  Three  Years  1848,  1851,  and  1856  ;  and  Veteran  Company  for 
the  Three  Years  1848,  1851,  and  1853. 


Period  of  Service,  Years. 


Age. 

Total. 

Under 
5  Years. 

5— 

10— 

15— 

20— 

25— 

30— 

35— 

40— 

45— 

50  and 
upwards. 

Total 

1,413 

41 

■  ' 44  '  - 

191 

355 

249 

195 

140 

105 

28 

65 

20-25 

4 

4 

25-30 

19 

1 

1 

30-35 

55 

17 

19 

12 

6 

35-40 

138 

16 

93 

22 

•  -j 

40-45 

312 

1 

6 

56 

209 

26 

13 

1 

45-50 

300 

1 

2 

18 

94 

140 

31 

8 

i  6 

50-55 

235 

1 

10 

17 

58 

99 

30 

17 

3 

55-60 

162 

1 

7 

11 

39 

71 

25 

3 

5 

60-65 

82 

3 

7 

16 

38 

11 

7 

65-70 
70-75 

52 
29 

3 

3-  - 

9 

13 

.  _  .-  7 —  - 

17 

3 

5 

4 

4 

13 

75  and  "1 
upwards  J 

25 

2 

23 

No.  6.— DEATHS  OF  NON-EFFECTIVES. 

Table  showing  the  Number  of  Deaths  of  Non-Commissioned  Officers  and  Men  of  the  European  Pensioners, 

Invalids,  and  Veterans  in  the  Ten  Years  1847-1856. 


Period  of  Service,  Years. 


Age. 

Total. 

Under 
5  Years. 

5— 

10— 

V  i5~ 

20— 

25— 

30 — 

35— 

40— 

45— 

50  and 
upwards. 

Total 

305 

5 

16 

'■  57  h 

73 

51 

35 

23 

18 

12 

15 

20-25 

1 

1 

25-30 

1 

1 

30-35 

11 

3 

7 

1 

35-40 

33 

5  ; 

22 

5 

1 

40-45 

85 

3 

29 

44 

7 

1 

1 

45-50 

55 

5 

22 

22 

3 

2 

1 

50-55 

42 

2 

17 

15 

4 

3 

1* 

55-60 

30 

1 

4 

8 

8 

7 

2 

60-65 

16 

1 

4 

4 

1 

3 

3 

65-70 

17 

2 

3 

4 

5 

3 

70-75 

8 

1 

1 

2 

4 

75  and  "1 

6 

2 

4 

upwards  J 

*  Age,  53  years  and  6  months ;  period  of  service,  50  years  (an  Indian);  received  from  Lower  Orphan  School  in  1798,  and  died  in  1848. 
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No.  7.— CASUALTIES  OF  EFFECTIVES, 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of  the 
Bengal  Artillery,  and  1st  and  2nd  European  Fusiliers,  during  the  Ten  Years  1847-56  at  different  Periods 
of  Service. 


Period  of  Service. 


Months. 

Under 

1 
1 

Under 

1U — ■ 

i  o  — 

20  and 

Total. 

0— 

3- 

6 

9 — 

1  year. 

v> 

£> 

O 

o 

A 

5  years. 

K 

0— 

upwards. 

Deaths 

3,345 

124 

96 

159 

175 

554 

378 

286 

282 

254 

1,754 

980 

429 

143 

39 

3,144 

24 

31 

27 

52 

1  ot 

wo 

XOi 

lOJ 

1 99 

ft  1 

y  Do 

284 

Pensione 

d 

154 

— 

— 

— 

— 

l 

— 

i 

2 

2 

o 

13 

135 

Invalided,  to  Europe 

835 

1 

2 

6 

22 

31 

59 

50 

61 

70 

271 

259 

180 

81 

44 

)» 

Chunar,  or  other  parts  of  India 

381 

1 

4 

9 

14 

40 

82 

168 

77 

Sent  to  lunatic  asylum 

44 

2 

1 

A 

7 

2 

7 

6 

22 

14 

7 

1 

Discharged  by  purchase  - 

251 

1 

3 

I 

11 

25 

21 

29 

26 

112 

98 

41 





>i 

(time  expired  or  otherwise) 

296 

6 

13 

5 

2 

26 

11 

8 

7 

12 

64 

85 

127 

16 

4 

Promote 

d 

75 

1 

1 

4 

5 

11 

32 

20 

4 

8 

Transferred  to  Town  Major's  List 

719 

1 

] 

3 

5 

10 

23 

21 

39 

50 

143 

322 

184 

54 

16 

« 

to  other  corps 

274 

4 

6 

2 

12 

17 

18 

23 

19 

89 

97 

87 

1 



Deserted 

107 

8 

Q 
O 

8 

12 

36 

19 

8 

12 

6 

81 

13 

12 

1 

— 

Missing 

2 

Other  causes 

6 

1 

1 







1 

2 

1 

2 

1 

— 

Joining  the  Cobps    ;   -- 

1,864 

1 

364 

63 

20 

3 

1,450 

20 

30 

20 

23 

1,543 

137 

110 

59 

15 

Remanded  from  Town  Major's  list        i  - 

201 

[  1 

1 

2 

3 

4 

5 

4 

18 

66 

63 

46 

8 

From  other  corps 

192 

7 

■  f 

9 

1 

21 

11 

23 

14 

14 

83 

59 

33 

12 

5 

Enlisted 

in  India  - 

i  i 

- 

128 

118 

j  i 

1 

120 

1 

3 

124 

3 

1 

»> 

in  Eii 

rope 

"2 

1 

1 

1 

1 

Rejoined  from 

desertion  - , 

17 

i  1 

3 

4 

1 

2 

1 

1 

9 

4 

3 

1 

Entertained 

1,324 

1 

238 

56 

8 

1,302 

4 

1 

1 

1,308 

5 

9 

2 

Casualty  not  snecified  .  - 

-8 

...  7 

1 

1 

) 

No.  8.— CASUALTIES.— TOWN-MAJOR'S  LIST. 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of  the 
Town  Major's  List  during  the  Ten  Years  1847-56  at  different  Periods  of  Service. 


Period  of  Service. 


3  -. 

Total. 

Months. 

Total 
under 

1 

2 

3 

4 

Total 
under 

5— 

10— 

15— 

20  and 

upwards. 

0— 

3— 

6— 

9— 

1  year. 

5  years. 

Deaths     — '  - 

455 

38 

9 

10 

7 

64 

12 

18 

12 

15 

121 

96 

91 

73 

74 

Leaving  the  Coeps         -  - 

664 

2 

1 

2 

5 

14 

18 

20 

22 

79 

140 

146 

92 

207 

Pensioned           -          -          -  - 

92 

1 

2 

3 

86 

Invalided  to  Europe  ... 

31 

1 

1 

2 

2 

2 

2 

1 

9 

11 

7 

3 

1 

„      to  Chunar,  or  other  parts  of  India 

2 

2 

Sent  to  lunatic  asylum 

2 

2 

Discharged  by  purchase  ... 

46 

4 

o 

4 

10 

26 

9 

1 

„        (time  expired  or  otherwise)  - 

33 

1 

2 

2 

5 

8 

15 

2 

3 

2 

15 

24 

90 

Transferred  to  Town  Major's  list  - 

„         to  other  corps 

288 

1 

1 

7 

8 

12 

10 

38 

84 

87 

56 

23 

Deserted  -         -         -  - 

Missing              -          -          -  - 

2 

2 

Other  causes  - 

37 

1 

1 

2 

5 

3 

2 

5 

17 

8 

9 

1 

2 

Joining  the  Corps  ... 

Kemanded  from  Town  Major's  list 

From  other  corps  - 

„      in  Europe  ... 

Rejoined  from  desertion  • 

Entertained        -         -         -  - 

Casualty  not  specified  - 

j 
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No.  9.— CASUALTIES  OF  NON-EFFECTIVES. 


Ncimber  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of  the 
European  Pensioners,  Invalids,  and  Veteran  Company  during  the  Ten  Years  1847-56,  at  different  Periods  of 
Service. 


.  . 

Total. 

TJndGr 
5  Years. 

5— 

10— 

15— 

20— 

25— 

30— 

35— 

40— 

45— 

oo  ana 
upwards. 

Deaths  - 

305 

— 

5 

16 

57 

73 

51 

35 

23 

18 

12 

15 

Leaving  the  Corps 

265 

1 

17 

14 

50 

153 

10 

6 

1 

10 

1 

2 

Pensioned  - 

29 

1 

22 

2 

2 

1 

1 

Invalided  to  Europe  - 

3 

1 

2 

„          Chunar,  or  other  parts  of  India 

Sent  to  Lunatic  Asylum  -          -  - 

1 

,,          (time  expired  or  otherwise)  - 

211 

1 

10 

12 

43 

123 

7 

3 

— 

9 

1 

2 

Promoted  -         -         -         -  - 

5 

— 

1 

— 

1 

3 

Transferred  to  Town  Major's  List 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

„          other  corps    -          -  - 

15 

6 

1 

4 

3 

1 

— 

— 

— 

Deserted  -          -         -         -  - 

Missing 

1 

1 

Other  causes        -  . 

Joining  the  Corps  - 

342 

3 

31 

60 

158 

80 

8 

2 

Remanded  from  Town  Major's  List 

From  other  corps  - 

342 

3 

31 

CO 

i58 

80 

8 

2 

Enlisted  in  India  - 

Rejoined  from  desertion  - 

Entertained 

Casualty  not  specified 

No.  10. 

Table  showing  the  Mean  Strength,  Deaths,  and  Annual  Rate  of  Mortality-  per  Cent,  in  the  Ten  Years 
1846-7  to  1855-6,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late  East 
India  Company  in  Bengal. 


Mean  Strength. 

Deaths  in  each  Year. 

Annual  Rate  of  Mortality  per  cent. 

Years  ending 
(August  31st). 

Total. 

Effectives.* 

Non- 
Effectives.* 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
EffectiTes. 

1846-7 

5,278-5 

4,782-5 

496 

290 

261 

29 

5-49 

5'46 

5-85 

1847-8 

5,669 

5,189 

480 

369 

331 

38 

6-51 

6'38 

7'92 

1848-9 

5,999*5 

5,525-5 

474 

554 

531 

23 

9-23 

9-61 

485 

1849-50 

6,208 

5,732 

476 

364 

339 

25 

5-86 

5-91 

5-25 

1850-1 

6,352-5 

5,887 

465-5 

432 

407 

25 

6'80 

6'91 

5-37 

1851-2 

6,329 

5,878*5 

450-5 

260 

236 

24 

4-11 

4-01 

5-33 

1852-3 

6,431 

5,980 

451 

477 

432 

45 

7-42 

7-22 

9-98 

1853-4 

6,622-5 

6,175 

447-5 

477 

453 

24 

7-20 

7*34 

5-36 

1854-5 

6,835 

6,393 

442 

493 

466 

27 

7-21 

7-29 

6-11 

1855-6 

6,934 

6,489 

445 

597 

552 

45 

8-61 

8-51 

10-11 

Average  "] 
of  the  V 

6,265*90 

5,803*15 

4G2-75 

431-3 

400-8 

30-5 

6-88 

6-91 

6-59 

10  years  J 

Note.— To  get  the  mean  strength,  add  the  strength  at  the  beginning  of  the  year  to  the  strength  at  the  end  of  the>year,  and  divide  by  2; 
thus -.—Strength  on  31st  August  1846  (of  Effectives)        ...  4,696 
„        31st  August  1847    4,869 


2)9,565 

4,782-5  =  Mean  Strength  1846-7. 

The  deaths  occurred  in  the  interval  between  the  two  enumerations,  and  arc  recorded  in  the  Casualty  Roll  for  1847. 

The  Effectives  in  this  Table  comprise  the  Bengal  Artillery,  the  1st,  2nd,  aDd  3rd  Bengal  Europeans,  and  the  Town  Major's  List.  The 
Non-Effectives  comprise  the  European  Pensioners,  Invalids,  and  "Veterans. 
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No.  11. 

Table  showing  the  Strength,  Deaths,  and  Average  Annual  Rate  of  Mortality  per  Cent,  in  the  Ten  Years 
1847-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  Late  East  India 
Company  in  Bengal  at  different  Ages. 


Strength. 

Deaths. 

Annual  Kate  of  Mortality  per  cent. 

Ages. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 

Effectives. 

Total  - 

18,384 

16,971 

1,413 

4,105 

3,800 

305 

670 

6-72 

6-48 

10-15 
15 
16 
17 
18 
19 

42 
43 
26 
26 
51 
203 

42 
43 
26 
26 
51 
203 

3 
1 
2 
3 
14 
32 

3 
1 
2 
3 
14 
32 

2-14 
•70 

2-  31 

3-  46 
8-24 

4-  73 

2-14 
•70 

2-  31 

3-  46 
8-24 

4-  73 

10-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55  and  upwards 

391 
5,100 
5,691 
3,478 
1,823 
846 
380 
270 
405 

391 

5,096 
5,672 
3,423 
1,685 
534 
80 
35 
55 

4 
19 

55 
138 
312 
300 
235 
350 

55 
1,175 
1,330 
727 
390 
220 
71 
52 
85 

55 
1,174 
1,329 
716 
357 
135 
16 
10 
8 

1 
1 
11 

33 
85 
55 
42 
77 

4-  22 

6-  91 

7-  01 
6-27 

6-  42 

7-  80 

5-  61 

5-  78 

6-  30 

4-22 

6-  91 

7-  03 
6-28 

6-  36 

7-  58 
6-00 

8-  57 
4-36 

7-50 
1-58 

6-  00 

7-  17 

8-  17 
5-50 

5-  36 

6-  60 

No.  12. — EFFECTIVES. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Effectives  of  the  European  Forces  of  the 
late  East  India  Company  in  Bengal,  in  the  Ten 
Years  1847-56,  at  different  Periods  of  Service. 


No.  14. — EFFECTIVES. 
Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Effec- 
tives of  the  European  Forces  of  the  late  East  India 
Company  in  Bengal,  in  the  Ten  Years  1847-56,  at 
different  Ages. 


Period  of 
Service. 

Mean  Annual 
Strength. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Ages. 

Mean  Strength. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total 

5,657 

3,800 

6-72 

Total  - 

5,657 

3,800 

6-72 

0-  1  years 

618 

7-81 

10-15 

15 

14 
14 

3 
1 

2-14 
•70 

1-  2  „ 

2-  3  „ 

527 
492 

390 
304 

7-40 
6-17 

16 
17 
18 

9 
9 

17 

2 
3 
14 

2-  31 

3-  46 
8-24 

3-  4  „ 

543 

294 

5-42 

19 

67 

32 

4-73 

4-  5  „ 

376 

269 

7-15 

10-20 
20-25 
25-30 

130 
1,699 
1,890 

55 
1,174 

1,329 

4*  22 
6-91 
7*03 

0-  5  „ 

2,730 

1,875 

6-87 

5-10  „ 
10-15  „ 

1,681 
752 

1,076 
520 

6-40 
6-91 

30-35 
35-40 
40-45 

1,141 

562 
178 

716 
357 
135 

6-28 
6-36 
7*58 

15-20 

„„     ,  ds 
20  andupwar 

347 
147 

216 
113 

6-  22 

7-  69 

45-50 
50-55 
55  and  upwards 

27 
12 
18 

16 
10 

8 

6-00 
8-57 
4-36 

No.  13.— NON-EFFECTIVES. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Non-Effectives  of  the  European  Forces  of 
the  late  East  India  Company  in  Bengal,  in  the  Ten 
Years  1847-56,  at  different  Periods  of  Service. 


Period  of 
Service. 

Mean  Annual 
Strength. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total 

471 

305 

6-48 

5-10  Years 

14 

5 

3-66 

10-15  „ 

15 

16 

10-91 

15-20  „ 

63 

57 

8-95 

20-25  „ 

118 

73 

6-17 

25-30  „ 

83 

51 

6-14 

30-35  „ 

65 

35 

5-38 

35-40  „ 

47 

23 

4-93 

40-45  „ 

35 

18 

5-14 

45-50  „ 

9 

12 

12-86 

50  &  upwards 

22 

15 

6-92 

No.  15.— NON-EFFECTIVES. 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Pensioners,  Invalids,  and  Veterans  in  the 
Ten  Years  1847-56,  at  different  Ages. 


Ages. 

Mean  Strength. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total  - 

471 

305 

6-48 

20— 

1-3 

1 

7-50 

25— 

6-3 

1 

1-58 

30— 

18-3 

11 

6-00 

35— 

46'0 

33 

7-17 

40— 

104-0 

85 

8-17 

45— 

100-0 

55 

5-50 

50— 

78-3 

42 

5-36 

55— 

54-0 

30 

5-56 

60— 

27-3 

16 

5'85 

65— 

17-3 

17 

9-81 

70— 

9-7 

8 

8-28 

75  and  upwards 

8"3 

6 

7-20 

3  Z 
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No.  16. — EFFECTIVES. 


Average  Annual  Mortality  per  Cent,  at  different  Ages  and  at  different  Periods  of  Service  amongst  the  Non- 
Commissioned  Officers  and  Men  of  the  Bengal  Artillery,  1st  and  2nd  Bengal  European  Regiments,  and 
Town  Major's  List,  during  the  Ten  Years,  1847-56. 


Years  of  Service. 

Ages. 

Under  1 
Year. 

i— 

2  

3— 

4  

Under  5 
Years. 

5— 

10— 

15— 

20  and 
upwards. 

10-20 

4-77 

. -5-29 

1-94 

2-00 

2*14 

4-27 

3-60 

— 

— 

— 

20-25 

8-22 

7/53 

5-84 

5-31 

5-97 

7-01 

4-  94 

8-57 

25-30 

8-10 

6-72  ■ 

6-90 

5-54 

7-51 

6-85 

7-17 

8-41 

6-00 

30-35 

6-15 

16-67 

10-00 

8-33 

7-19 

8-63 

5-53 

6-68 

10-19 

8-57 

35-40 

6-00 

20-00 

5-00 

5-28 

7-19 

5-82 

8-05 

40-45 

3-75 

6-99 

6-83 

8-55 

45-50 

2-50 

7-22 

50-55 

6-86 

55  and  upwards 

4'36 

No.  17— NON-EFFECTIVES. 

Mortality  at  different  Ages  and  at  different  Periods  of  Service  amongst  the  Non-Commissioned  Officers  and  Men 
of  the  European  Pensioners,  Invalids,  and  Veterans,  in  the  Ten  Years,  1847-56. 


Years  of  Service. 


Ages. 

5— 

10— 

15— 

20— 

25— 

30— 

35— 

40— 

45  — 

50  and 
upwards. 

20-25 

7-50 

25-30 

1-76 

30-35 

5-29 

11-05 

2-50 

35-40 

9-38 

7-10 

6-82 

40-45 

15-00 

15-54 

6-32  . 

8-08 

2-31 

30-00 

45-50 

8-33 

7-02 

4-71 

2-90 

7-50 

5-00 

50-55 

3-53 

8-79 

4-55 

4-00 

5-29 

55-60 

10-91 

6-15 

3-38 

8-40 

20-00 

60-65 

10-00 

17-14 

7-50 

•79 

8-18 

12-86 

65-70 

20-00 

10-00 

9-23 

21-43 

5-29 

-n  TK 

1 0  •  00 

6-00 

15-00 

9-23  ■ 

75  and  upwards 

30-00 

5-22 

No.  17  a. — EFFECTIVES. 

Average  Annual  Mortality  per  Cent,  at  Different 
Periods  of  Service,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Effectives  of  the  Euro- 
pean Forces  of  the  late  East  India  Company, 
during  the  Ten  Years  1847-56,  in  the  Presidency  of 
Bengal,  showing  the  Age  on  entering  India. 


Period  of 
Service. 

Age  on  entering  India. 

10-20 

15 

-25 

20-30 

25-35 

30-40 

35-45 

40-50 

0-5 

4-27 

7- 

01 

6*85 

8*63 

5-00 

5-10 

4-82 

7- 

17 

5'53 

5-28 

3*75 

10-15 

8'45 

6 

68 

7-19 

6'99 

15-20 

9-26 

5 

82 

6"  83 

2-50 

20  and  upwards 

8-13 

8' 

55 

7-22 

6-86 

4-36 

No.  18.— EFFECTIVES. 

Taijle  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually  in  the  Ten  Years  1847-56,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the 
Bengal  Artillery,  and  the  1st  and  2nd  Bengal 
European  Regiments. 


Proportion  per  cent,  leaving  the  Corps  annually 


Period  of 
Service. 

From  all 
Causes. 

By  Death. 

Pensioned,  Invalided, 
Discharged,  transferred 
to  Town  Major's  List, 
&c. 

Years. 

0-5 

9*85 

6*87 

2-98 

5-10 

12-13 

6' 40 

5-73 

10-15 

16-81 

6-91 

9'90 

15-20 

16-02 

6*22 

9'80 

20  and  upwards 

27-01 

7-69 

19-32 
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No.  19.— TOWN  MAJOR'S  LIST. 

Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually  in  the  Ten  Years  1847-56,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the 
Town  Major's  List. 


Proportion  per  cent,  leaving  the  Corps  annually. 

Period  of 
Service. 

From  all 

By  Death. 

i  clloiuilcu,  J.I1  \  tlllUcLl, 

Discharged,  transferred 
to  Town  Major's  List, 
&c. 

Causes. 

0-5 

17-43 

10-55 

6-88 

5-10 

13-54 

5-51 

8-03 

10-15 

12-91 

4-96 

'  7-95 

15-20 

12-90 

5-70 

7'20 

20  and  upwards 

29-74 

7-79 

21-95 

No.  20.— NON-EFFECTIVES. 

Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually  in  the  Ten  Years  1847-56,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the 
European  Pensioners,  Invalids,  and  Veterans. 


Proportion  per  cent,  leaving  the  Corps  annually. 


Period  of 
Service. 

From  all 

Causes. 

By  Death. 

Pensioned,  Invalided, 
Discharged,  transferred 
to  Town  Major's  List, 

&c. 

Years. 

0-5 

30 

00 

30 

00 

5-10 

16' 

10 

3*66 

12 

44 

10-15 

20 

45 

10-91 

9 

54 

15-20 

16 

81 

8*95 

7 

86 

20-25 

19 

09 

6-17 

12 

92 

25-30 

7 

34 

6-14 

1 

20 

30-35 

6 

30 

5-38 

92 

35-40 

5 

14 

4'93 

21 

40-45 

8 

00 

5-14  . 

2 

86 

45-50 

13 

93 

12-86 

1 

07 

50  and  upwards 

7 

84 

6'92 

92 

No.  21.— CASUALTIES  OF  EFFECTIVES. 

(Bengal  Artillery,  1st  and  2nd  Bengal  Europeans,  in 
the  Ten  Years  1847-56.) 

Table  showing  the  Proportion  per  Cent,  of  Non- 
Commissioned  Officers  and  Men  leaving  the  Coups 
annually  from  various  Causes. 


Period  of  Service,  Years. 

Casualties. 

0— 

5— 

10— 

15— 

20  and 
upwards. 

Leaving    the    corps  from 
various  causes. 

2-98 

5-73 

9-90 

9-80 

19-32 

Pensioned  - 

•01 

•01 

•03 

•37 

9-19 

Invalided  to  Europe 

•99 

1-54 

2-39 

2-33 

2-99 

Invalided  to  Chunar 

•05 

•24 

1-09 

4-84 

5-24 

Sent  to  Lunatic  Asylum 

•08 

•08 

•09 

•03 

Discharged  by  purchase 

•41 

■58 

"55 

Discharged  (time  expired  or 

•23 

•51 

1-69 

•46 

•27 

otherwise). 

Promoted 

•04 

•19 

■27 

•12 

•54 

Transferred  to  Town  Major's 

•52 

1-91 

2-44 

1-56 

1-09 

list. 

Transferred  to  other  corps  - 

•33 

•58 

1-16 

•03 

Deserted  - 

•30 

•08 

•16 

•03 

Missing  ... 

•01 

Other  causes 

•01 

•01 

•03 

■03 

No.  22. — CASUALTIES,  TOWN  MAJOR'S  LIST. 

Table  showing  the  Proportion  per  Cent,  of  Non- 
Commissioned  Officers  and  Men  leaving  the  Town 
Major's  List  annually,  from  various  Causes,  in  the 
Ten  Years  1847-56. 


Casualties. 


Period  of  Service,  Years. 


Leaving    the    corps  from 
various  causes. 


Pensioned  -  - 
Invalided  to  Europe 
Invalided  to  Chunar 
Sent  to  Lunatic  Asylum 
Discharged  by  purchase 
Discharged  (time  expired  or 

otherwise). 
Promoted  - 

Transferred  to  Town  Major's 
list. 

Transferred  to  other  corps  - 
Deserted 
Missing  - 
Other  causes 


6-88 


•78 


•87 
•44 


3-31 


1-48 


8-03 


•06 
•63 


1-49 
•46 


11 


4-82 


•46 


10— 


■95 


•11 

•38 

•11 

■49 
■82 

•82 


4-73 


•49 


15- 


20  and 
upwards. 


7-20  21-95 


•23 
•23 
•16 


16 


4-38 


•08 


9-12 
•11 


•32 
9-54 


2-44 
•21 


No.  23.— CASUALTIES  OF  NON-EFFECTIVES. 

(European  Pensioners,  Invalids,  and  Veterans.) 
Table  showing  the  Proportion  per  Cent,  of  Non-Commissioned  Officers  and  Men  leaving  the  Corps  annually. 

from  various  Causes,  in  the  Ten  Years  1847-56. 


Period  of  Service,  Years. 


Casualties. 

Under  5 

50  and 

Years. 

5— 

10— 

15— 

20— 

25  — 

30— 

35— 

40- 

45— 

upwards. 

Leaving  the  corps  from  various  causes  - 

30-00 

12-44 

9-54 

7-86 

12-92 

1-20 

•92 

•21 

2-86 

1-07 

•92 

Pensioned  - 

•16 

1-86 

•24 

•31 

•21 

•29 

Invalided  to  Europe  - 

•16 

•17 

Invalided  to  Chunar  - 

Sent  to  Lunatic  Asylum 

•68 

Discharged  (time  expired  or  otherwise)  - 

30-00 

7-32 

8-18 

6-75 

10-39 

•84 

•46 

2-57 

1-07 

•92 

Promoted  - 

•73 

•16 

•25 

Transferred  to  Town  Major's  list 

Transferred  to  other  corps  ... 

4-39 

■68 

•63 

•25 

•  15 

Deserted  - 

Missing  •          -         -  - 

•12 

Other  causes  ----- 

3  Z  2 
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No.  24.— BENGAL  ARTILLERY. 

Annual  Rate   of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  Bengal 


Artillery 

in  each  of  the  Ten  Years  1847-56. 

Years 
ending 
August  31. 

Mean 
Annual 
Strength. 

Deaths  in 
the  Year. 

A  nnual 
Rate  of 
Mortality 
per  cent. 

1846-7 

2,725 

139 

5-101 

1847-8 

2,994 

143 

4-776 

1848-9 

3,220 

249 

7-733 

1849-50 

3,226 

167 

5-177 

1850-1 

3,240 

157 

4-846 

1851-2 

3,256 

136 

4-177 

1852-3 

3,343 

183 

5-474 

1853-4 

3,377 

155 

4-590 

1854-5 

3,332 

130 

3-902 

1855-6 

3,210 

315 

9-813 

Average  of  the 
10  years 

|  3,192-3 

177-4 

5*557 

No.  25. — BENGAL  ARTILLERY. 

Average  Annual  Rate  of  Mortality  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  Bengal 
Artillery,  in  the  Ten  Years  1847-56,  at  different 
Ages. 


Ages. 

Meau 
Annual 
Strength  in 
3  Years. 

Deaths 
in  the  10 
Years 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Total  - 

3,193-6 

1,774 

5*555 

10-15 

9-0 

2 

2*222 

15 

7-6 

1 

1  •  304 

16 

3-7 

1 

2-727 

17 

2-7 

1 

3-750 

18 

6'7 

1 

1-500 

19 

16-0 

5 

3-  125 

10-20 

45-7 

11 

2-409 

20-25 

913-7 

492 

5-385 

25-30 

1,176-7 

650 

5-524 

30-35 

630-3 

342 

5-426 

35-40 

319-0 

204 

6-395 

40-45 

98-7 

70 

7-095 

45-50 

8-3 

5 

6-000 

50-55 

1-0 

55  and 
upwards 

J 

No.  26— BENGAL  ARTILLERY. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Bengal  Artillery,  in  the  Ten  Years  1847-56, 
at  different  Periods  of  Service. 


Period  of 
Service. 

Mean 
Strength  in 
3  Years. 

Deaths  in  the 
10  Years, 
1847—56. 

Average  Annua. 
Rate  of  Mortality 
per  cent. 

Total  - 

3,193-6 

1,774 

5 

555 

0-1  years 

436 

7 

277 

6 

344 

1-2  „ 

214 

3 

177 

8 

258 

2-3  „ 

357 

0 

154 

4 

314 

3-4  „ 

390 

3 

148 

3 

792 

4-5  „ 

231- 

0 

137 

5 

931 

0-5  years 

1,629 

3 

893 

■  5 

475 

5-10  „ 

945 

0 

498 

5 

270 

10-15  „ 

400 

3 

236 

5 

895 

15-20  „ 

171 

0 

114 

6 

667 

20  and  upwards 

48 

0 

33 

6 

875 

No.  27.— BENGAL  ARTILLERY.— STRENGTH. 

Abstract  of  Age  and  Period  of  Service  in  India  of 
Non-Commissioned  Officers  and  Men  of  the  Bengal 
Artillery,  for  the  Three  Years  1848,  1851,  and  1856. 


Period  of  Service. 

Age. 

Years. 

Under  5 
Years. 

5— 

10— 

15— 

20  and 
upwards. 

10— 

27 

15— 

103 

7 

20— 

2,660 

76 

5 

25— 

1,961 

1,544 

20 

5 

30— 

129 

1,082 

666 

13 

1 

35— 

8 

120 

459 

359 

11 

40— 

6 

51 

123 

116 

45— 

13 

12 

50  and 
upwards 

}  - 

4 

It  will  be  seen  from  this  Table  that  2,660  men,  of  the  age  of  20 
and  under  25,  had  served  under  5  years  in  India.  Now,  take  one 
of  those  men  of  the  age  20  precisely,  then  he  would  represent  the 
youngest  man  of  the  number,  and  it  is  impossible  that  he  could  have 
entered  India  earlier  than  the  age  15,  otherwise  he  must  have  served 
more  than  5  years  in  India.  By  the  nature  of  the  case,  no  one  of 
the  2,660  can  be  above  25  years  of  age ;  and  it  is  here  shown  that 
the  youngest  life  must  have  been  at  least  1 5  years  of  age  on  entering, 
consequently  all  the  2,660  must  have  entered  India  between  the  ages 
of  15  and  25.    {See  other  Form,  Table  No.  30.) 
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No.  28.— BENGAL  ARTILLERY— DEATHS.       I        No.  31 — BENGAL  ARTILLERY— DEATHS. 


Abstract  of  Age  and  Period  of  Service  in  India  of 
Non-Commissioned  Ofeicers  and  Men  of  the  Bengal 
Artillery,  for  the  Ten  Years  1847-56. 


Period  of  Service. 


Age. 

Years. 

Under  5 
Years. 

5 — 

10— 

15 — 

20  and 
upwards. 

Years. 
10— 

2 

15— 

8 

1 

20— 

485 

6 

1 

25— 

366 

280 

3 

1 

30— 

31 

191 

117 

2 

1 

35— 

1 

18 

103 

79 

3 

40— 

1 

12 

31 

26 

45— 

1 

1 

3 

No.  29.— BENGAL  ARTILLERY. 

Average  Annual  Mortality  per  Cent,  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  Bengal 
Artillery,  in  the  Ten  Years  1847-56,  at  different 
Ages  and  at  different  Periods  of  Service. 


Period  of  Service. 

Age. 

Years. 

Under  5 
Years. 

5— 

10— 

15— 

20  and 
upwards. 

Years. 
10— 

2'  222 

15— 

2"330 

4-286 

20— 

5'470 

2-368 

6 '000 

25— 

5-599 

5*440 

4-500 

6-000 

30— 

7  "209 

5-296 

5-270 

4-615 

30-000 

35— 

3-750 

4'500 

6-732 

6-602 

8-182 

40— 

5*000 

7-059 

7-561 

6-724 

45— 

2-308 

7-500 

No.  30.— BENGAL  ARTILLERY.— STRENGTH. 

Age  and  Period  of  Service  in  India  of  the  Non-Com- 
missioned Officers  and  Men  in  the  Bengal  Artil- 
lery, in  the  Three  Years  1848,  1851,  and  1856,  show- 
ing the  Age  on  entering  India. 


Period  of 


Age  on  entering  India,  Years. 


Service. 

10-20 

15-25 

20-30 

25-35 

30-40 

Years. 

0-5 

130 

2,660 

1,961 

129 

8 

5-10 

83 

1,544 

1,082 

120 

6 

10-15 

25 

666 

459 

51 

15-20 

18 

359 

123 

13 

20  and  upwards 

12 

116 

12 

3 

1 

Age  and  Period  of  Service  in  India,  of  the  Non-Com- 
missioned Officers  and  Men  in  the  Bengal  Artil- 
lery, in  the  Ten  Years  1847-56,  showing  the  Age  on 
entering  India. 


Period  of 


Age  on  entering  India,  Years. 


Service. 

10-20 

15-25 

20-30 

25-35 

30-40 

Years. 

0-5 

10 

485 

366 

3*1 

1 

5-10 

7 

280 

191 

18 

1 

10-15 

4 

117 

103 

12 

15-20 

3 

79 

31 

1 

20  and  upwards 

4 

26 

3 

No.  32.— BENGAL  ARTILLERY. 

Average  Annual  Mortality  per  Cent,  amongst  tho 
Non-Commissioned  Officers  and  Men  in  the  Bengal 
Artillery,  in  the  Ten  Years  1847-56,  at  different 
Periods  of  Service,  showing  the  Age  on  entering 
India. 


Period  of  Service. 


Age  on  entering  India,  Years. 


10-20       15-25       20-30      25-35  30-40 


0-5  years 
5-10  „ 
10-15  „ 
15-20  „ 
20  and  upwards 


2-308 
2' 530 

4-  800 

5-  000 
10-000 


5-470 
5-440 

5-  270 

6-  602 
6-724 


5-599 

5-  296 

6-  732 

7-  561 
7-500 


7-209 
4-500 
7-059 
2-308 


3-750 
5-000 


No.  33. — BENGAL  ARTILLERY. 

Table  showing  amongst  the  Non-Commissioned  Offi- 
cers and  Men  of  the  Bengal  Artillery,  the  Pro- 
portion per  Cent,  leaving  the  Corps  annually, 
(1)  by  Death,  (2)  from  other  Causes,  in  the  Ten 
Years  1847-56. 


Period 

Proportion  per  cent,  leavin 

g  the  Corps  annually. 

of 
Service. 

Prom  all 
Causes. 

By  Death. 

Pensioned,  invalided, 
discharged,  transferred 
to  Town  Major's  List, 
&c. 

Years. 

0— 

8-445 

5*475 

2-970 

5— 

11-651 

5'270 

6-381 

10— 

16-987 

5-895 

11-092 

15— 

22-746 

6-667 

16-079 

20  and  upwards 

60-41G 

6-875 

53-541 

3  Z  3 
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No.  34. — BENGAL  ARTILLERY.— CASUALTIES. 

Table  showing  the  Proportion  per  Cent,  of  Non.-Com- 
MissiONED  Officers  and  Men  of  the  Bengal  Artil- 
lery leaving  the  Corps  annually,  from  various 
Causes,  in  the  Ten  Years  1847-56. 


Period  of  Service,  Years. 


Casualties. 

20  and 

0— 

5— 

lO- 

15— 

upwards. 

Leaving    the    corps  from 
various  causes. 

2-970 

6-381 

ll 

092 

16-079 

53*541 

Pensioned  - 

'012 

•021 

050 

■  760 

25-208 

Invalided  to  Europe 

•804 

l-450 

2 

623 

2-982 

8"  333 

Invalided  to  Chunar 

■031 

•233 

1" 

524 

8-538 

14-583 

Sent  to  lunatic  asylum 

■086 

•074 

125 

•058 

Discharged  hy  purchase 

•552 

•688 

550 

Discharged  (time  expired  or 

•295 

•529 

I 

749 

•585 

•625 

otherwise). 

Promoted  - 

•006 

050 

•058 

1*667 

Transferred  to  Town  Maj.  list 

•853 

3-312 

4 

296 

2-982 

3*125 

Transferred  to  other  corps  - 

•043 

•032 

Deserted 

•282 

■042 

125 

•058 

Missing  - 

Other  causes 

•  006 

•058 

The  table  may  be  read  thus  : — Out  of  every  100  non-commissioned 
officers  and  men  of  the  Bengal  artillery  11  "092  left  the  corps  annually 
after  having  completed  10  and  under  15  years'  service,  viz.  : — '050 
were  pensioned,  2  •  623  were  invalided  to  Europe,  1 '  524  were  invalided 
to  Chunar,  1-749  were  discharged  otherwise  than  by  purchase,  4"  296 
were  transferred  to  town  major's  list,  and  so  on. 

No.  35.— 1st  BENGAL  FUSILIERS. 

Annual  Rate  of  Mortality  per  Cent,  of  the  Non-Com- 
missioned  Officers  and  Men  of  the  1st  Bengal 
Fusiliers,  in  each  of  the  Ten  Years  1847-56. 


Years 
ending 
August  3 1 . 

Mean 
Strength. 

Deaths 
in 

the  Year. 

Annual  Rate 
of 

Mortality 
per  cent. 

1846-7 

737 

38 

5-156 

1847-8 

846 

114 

13*483 

1848-9 

847 

80 

9  •  445 

1849-50 

917 

65 

7-088 

1850-1 

936 

173 

18*483 

1851-2 

904 

44 

4*870 

1852-3 

919 

134 

14-581 

1853-4 

805 

89 

11-063 

1854-5 

758 

57 

7-525 

1855-6 

846 

29 

3-430 

Average  of  the  1 
10  years.  J 

851-5 

82*3 

9*  668 

No.  36.— 1st  BENGAL  FUSILIERS. 

Average  Annual  Rate  of  Mortality  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  1st 
Bengal  Fusiliers,  in  the  Ten  Years  1847-56,  at 
different  Ages. 


Mean  Annual 

Deaths 

Average  Annual 

Ages. 

Strength 

in  the  10  Years 

Rate  of  Mortality 

in  3  Years. 

1847-56. 

per  cent. 

Total 

863-3 

823 

9-533 

10-15 

3-0 

15 

3-0 

16 

1-0 

1 

10-000 

17 

2*7 

2 

7-500 

18 

3*3 

5 

15-000 

19 

40-3 

19 

4-711 

10-20 

53-3 

:2  7 

5-063 

20-25 

374-0 

401 

10-722 

25-30 

292-7 

248 

8-474 

30-35 

106-3 

110 

10-345 

35-40 

31-0 

32 

10-323 

40-45 

5-3 

4 

7-500 

45-50 

•7 

1  t'ti 

15-000 

50-55 

55  and  upwards 

No.  37.— 1st  BENGAL  FUSILIERS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Nppsr- Commissioned  Officers  and  Men 
of  the  1st  Bengal  Fusiliers,  in  the  Ten  Years  1847-56, 
at  different  Periods  of  Service. 


1  or*r\r\  f\p 
-L  CI  1UQ  OI 

Service. 

Mean  Annual 
Strength 

Deaths 
in  the  10  Years 

Average  Annual 
Rate  of  Mortality 

in  3  Years. 

1847-56. 

per  cent. 

Total 

863 

3 

823 

9- 

533 

0-1  year 

176 

4 

151 

8- 

563 

1-2  wjgr  • 

133 

3 

121 

9- 

075 

2-3  „ 

36 

3 

97 

26- 

697 

3-4  J  „  j 

68 

3 

106 

15- 

512 

4-5  „ 

113 

3 

54 

4- 

765 

0-5  years 

527 

6 

529 

10- 

025 

5-10  „ 

258 

7 

201 

7  • 

771 

10- 15  „ 

50 

7 

78 

15- 

395 

15-20  „ 

22 

0 

11 

5- 

000 

20  and  upwards 

|4 

3 

4 

9- 

231 

No.  38.— 2nd  BENGAL  FUSILIERS. 

Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  2nd  Bengal 
Fusiliers,  in  each  of  the  Ten  Years  1847-56. 


Years  ending 
August  31st. 

Mean 
Strength 

Deaths  in  each 
Year. 

Annual  Rate 
of  Mortality 
per  cent. 

1846-7 

714 

41 

5 

742 

1847-8 

730 

5 

32 

4 

381 

1848-9 

820 

5 

145 

17 

672 

1849-50 

947 

62 

6 

547 

1850-1 

1,032 

5 

32 

3 

099 

1851-2 

1,004 

15 

1 

494 

1852-3 

994 

55 

5 

533 

1853-4 

890 

5 

115 

12 

914 

1854-5 

754- 

5 

206 

27 

303 

1855-6 

780 

45 

5 

769 

Average  of  the  ) 
10  years  £ 

866- 

75 

74-8 

8  •  630 

No.  39  2nd  BENGAL  FUSILIERS 

Average  Annual  Rate  of  Mortality  amongst  the  Non- 
commissioned Officers  and  Men  of  the  2nd  Bengal 
Fusiliers,  in  the  Ten  Years  1847-56,  at  different  Ages. 


Ages. 

Mean  Annual 
Strength, 
in  3  Years. 

Deaths 
in  the  10  Years 

Average  Annual 
Rate  of  Mortality 

1847-56. 

per  cent. 

Total 

865-00 

748 

8-647 

10-15 

•75 

1 

13-333 

15 

2-25 

16 

2-25 

17 

2-25 

18 

3-00 

4 

13-333 

19 

7-75 

7 

9-032 

10-20 

18-25 

12 

6-575 

20-25 

282-75 

197 

6-967 

25-30 

337-25 

326 

9-666 

30-35 

183-25 

158 

8-622 

35-40 

40-00 

50 

12-500 

40-45 

3-50 

5 

14-286 

45-50 

50-55 

55  and  upwards 
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No.  40.— 2nd  BENGAL  FUSILIERS. 

Average  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the  2nd 
Bengal  Fusiliers,  in  the  10  Years  1847-56,  at  different 
Periods  of  Service. 


Period 

Mean 

Deaths  | 

Average 

Annual 

in  the  10 

Annual  Rate 

of 

Strength. 

Years 

of  Mortality 

Service. 

in  3  Years. 

1847-56.  1 

per  cent. 

Total 

865 

00 

748 

8-647 

0-1  year 

118 

75 

126 

10 

611 

1-2  „ 

122 

25 

80 

544 

2-3  „ 

64 

50 

35 

5 

426 

3-4  „ 

50 

50 

28 

5 

545 

4-5  „ 

40 

50 

63 

15 

556 

0-5  years 

396 

50 

332 

8 

373 

5-10  „ 

358 

75 

281 

7 

833 

10-15  „ 

88 

•00 

115 

13 

068 

15-20  „ 

21 

50 

18 

8 

372 

20  &  upwards 

25 

2 

80 

000 

No.  41.— 3rd  BENGAL  EUROPEANS. 

Annual  Rate  of  Mortality  per  Cent,  of  the  Non-Com- 
missioned Officers  and  Men  of  the  3rd  Bengal 
Europeans,  in  each  of  the  Years  1854  to  1856. 


Years  ending 
August  31. 

Strength. 

Deaths  in  each 
Year. 

Annual 
Rate  of 
Mortality 
per  cent. 

1846-7 

1847-8 

1848-9 

1849-50 

1850-1 

1851-2 

1852-3 

1853-4 

757 

45 

5  945 

1854-5 

904 

35 

3-872 

1855-6 

941 

128 

13-603 

Average  of  the  "I 
3  years  J 

867 

69 

7-994 

No.  42.— 3rd  BENGAL  EUROPEANS. 

Average  Annual  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  3rd  Bengal 
Europeans,  in  the  Three  Years  1854,  1855,  and  1856, 
at  different  Ages. 


Age. 

Strength  in 
the  3  Years 

Deaths  in  the 
3  Years 
1854-5-6. 

Average  Annual 
Rate  of  Mortality 

1854-5-6. 

per  cent. 

Total  - 

2,602 

208 

7-99 

10-15 
15 

3 

16 
17 

5 

18 
19 

5 

209 

7 
7 

? 

3-35 

10-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55  and  upwards 

225 
1,637 
515 
143 
74 
8 

14 
142 

39 
9 
4 

6-  22 
8-67 

7-  57 
6-29 
5-41 

No.  43.— 3rd  BENGAL  EUROPEANS. 

Average  Annual  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  3rd  Bengal 
Europeans,  in  the  Three  Years,  1854,  1855,  and  1856, 
at  different  Periods  of  Service. 


Tip  si  this  in 

A.vcr£LgG  .A  nniiD.1 

^Period. 

fttrpn trfli  in 

KJ  LI  Cllli  Lll  1U 

of 

the  3  Years 

the  3  Years 

Rate  of  Mortality 

Service. 

1854-5-6. 

1854-5-6. 

per  cent. 

Total  - 

2,602 

208 

7-99 

0-1  year 

846 

77 

9-10 

I"2  ,, 

746 

48 

6-43 

2-3  „ 

579 

60 

10-36 

3-4  „ 

33 

4-5 

29 

4 

13-79 

0-5  years 

2,233 

189 

8-46 

5-10  „ 

208 

8 

3-85 

10-15  „ 

102 

6 

5-88 

15-20  „ 

59 

5 

8-47 

20  and  upwards 

No.  44.— TOWN  MAJOR'S  LIST. 

Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  on  the  Town 
Major's  List,  in  each  of  the  Ten  Years  1847-56. 


Years 
ending 
August  31. 

Mean 
Strength. 

Deaths  in 
the  Year. 

Annual  Rate 
of 

Mortality 
per  cent. 

1846-7 

607 

43 

7  "084 

1847-8 

619 

42 

6-785 

1848-9 

638 

57 

8-934 

1849-50 

642 

45 

7-009 

1850-1 

679 

45 

6-627 

1851-2 

716 

41 

5-726 

1852-3 

724 

60 

8-287 

1853-4 

725 

49 

6-759 

1854-5 

719 

38 

5-285 

1855-6 

732 

35 

4-781 

Average  of  the  1 
10  years  J 

680-1 

45-5 

6-690 

No.  45 — TOWN  MAJOR'S  LIST. 

Average  Annual  Rate  of  Mortality  per  Cent-  of  the 
Non-Commissioned  Officers  and  Men  on  the  Town 
Major's  List,  in  the  Ten  Years  1847-56,  at  different 
Ages. 


Ages. 


Mean 
Annual 
Strength 
in  3  Years. 


Deaths  in 
the  10  Years 
1847-56. 


Total 


10-15 
15 
16 
17 
18 
19 


695-3 


1-0 
1-3 
1-3 
1-4 
3-0 
1-7 


10-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55  and 
upwards 


9-7 
79-3 
140-3 
189-0 
161-3 
69-3 

17-  7 
10-7 

18-  0 


455 


Average  Annual 
Rate  of  Mor- 
tality per  cent. 


6-544 


4 

13-333 

1 

6-000 

5 

5-172 

84 

10-588 

105 

7-482 

106 

5-608 

71 

4-401 

56 

8-077 

10 

5-660 

10 

9-375 

s 

4-444 

3  Z  4 
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No.  46.— TOWN  MAJOR'S  LIST. 


No.  49.— EUROPEAN  PENSIONERS. 


Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non -Commissioned  Officers  and  Men  on  the  Town 
Major's  List,  in  the  Ten  Years  1847-56,  at  different 
Periods  of  Service. 


Period  of 
Service. 

Mean 
Annual 
Strength 
in  3  Years. 

T")pcif  he  in 

the  10  Years 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Total 

695-3 

455 

6-544 

0-  1  years  - 

1-  2     „  - 

2-  3      „  - 

3-  4     „  - 

4-  5      „  - 

21-0 
21-7 
24-6 
23-7 
23-7 

64 
12 
18 
12 
15 

30-476 
5-538 
7-297 

5-  070 

6-  338 

0-5  years  - 
5-10    „  - 

10-15  „ 

15-20  „ 
20  and  upwards 

114-7 
174-3 
184-0 
128-0 
94-3 

121 

96 
91 

73 
74 

10-552 
5-507 
4'94G 
5-703 
7-845 

No.  47.— EUROPEAN  PENSIONERS. 

Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  European 
Pensioners  in  each  of  the  Ten  Years  1847-56. 

Years 
ending 
August  31. 

Mean 
Strength. 

Deaths  in 
the  Year. 

Annual  Rate 
of  Mortality 
per  cent. 

1846-  7 

1847-  8 

1848-  9 

1849-  50 

1850-  1 

1851-  2 

1852-  3 

1853-  4 

1854-  5 

1855-  6 

140 
133 
140 
161 
166 
164 
167 
171 
173 
175 

10 
12 
8 
8 
6 
11 
14 
11 
8 
10 

7-  143 
9-023 

5-  714 
4-969 

3-  614 

6-  707 

8-  383 
6-433 

4-  624 

5-  714 

Average  of  the  1 
10  years  j 

159 

9-8 

6-164 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Pensioners,  in  the  Ten  Years  1847-56,  at  dif- 
ferent Periods  of  Service. 


No.  48.— EUROPEAN  PENSIONERS. 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Pensioners  in  the  Ten  Years  1847-56,  at  dif- 
ferent Ages. 


Period 

of 
Service. 

Mean 
Annual 
Strength 
in  3  Years. 

1  -' K  ul  i  .  5  lii 

the  10  Years 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Total  - 

157-7 

98 

6-216 

5— 
10— 
15— 
20 — 
25— 
30— 
35— 
40  — 
45— 
50  and  upwards 

1-3 

1-  6 

2-  7 
27-0 
42-0 
31-7 
23-3 
11-7 

4-7 
11-7 

3 

1 

12 
28 
16 
13 
8 
7 
10 

22-500 

3-  750 

4-  444 
6-667 

5-  053 

5-  571 

6-  857 
15-000 

8-571 

No.  50.— EUROPEAN  INVALIDS. 

Annual  Rate  of  Mortalitt  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  European 
Invalids,  in  each  of  theTen  Years  1847-56. 

Years 
ending 
August  31. 

Mean 
Strength. 

Deaths  in 
each  Year. 

Annual  Rate 
of  Mortality 
per  cent. 

1846-  7 

1847-  8 

1848-  9 

1849-  50 

1850-  1 

1851-  2 

1852-  3 

1853-  4 

1854-  5 

1855-  6 

252 
253 
247 
234 
224 
216 
217 
215 
221 
233 

12 
20 
11 
11 
16 
9 
24 
10 
16 
32 

4-762 
7-905 
4-453 
4-701 
7-143 
4-167 

11-060 
4-651 
7-240 

13-734 

Average  of  the  "1 
10  years  J 

231-2 

16-1 

6-964 

No.  51.— EUROPEAN  INVALIDS. 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Invalids,  in  the  Ten  Years  1847-56,  at  different 
Ages. 


Ages. 

Mean 
Annual 
Strength 
in  3  Years. 

Deaths  in  the 
10  Years 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Ages. 

Mean 
Annual 
Strength 
in  3  Years. 

Deaths  in 
the  10  Years, 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

161 

6  •  803 

Total  - 

157-7 

98 

6-216 

Total  - 

236-7 

20— 

20— 

1-3 

1 

7-500 

25— 

•7 

1 

15-000 

25— 

5-7 

30 — 

1-7 

2 

12-000 

30— 

16-7 

9 

5-400 

35 — ■ 

3-3 

2 

6  •  000 

41-3 

30 

7-258 

40— 

17-3 

11 

6-346 

40— 

81-3 

71 

8-730 

45— 

40-7 

19 

4-672 

45— 

51-3 

30 

5-844 

50— 

36-0 

19 

5-278 

50— 

25-0 

12 

4-800 

55— 

28-7 

14 

4-884 

55— 

8-7 

5 

5-769 

60— 

11-0 

10 

9-091 

60— 

4-0 

2 

5-000 

65  — 

9  0 

12 

13-333 

65— 

1-0 

1 

10-000 

70— 

5-3 

7 

13-125 

70— 

•4 

75  and  upwards 

4-0 

1 

2-500 

75  and  upwards 
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No.  52.— EUROPEAN  INVALIDS. 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Invalids  in  the  Ten  Years  1847-56,  at  different 
Periods  of  Service. 


Mean 

Deaths  in 

Average 

Period  of 

Annual 

Annual  Kate 

Service. 

Strength 

the  10  Years 

of  Mortality 

in  3  Years. 

1847-56. 

per  cent. 

Total. 

23G'7 

161 

6*803 

5— 

12"3 

2 

1  •  622 

10— 

12*3 

16 

12-973 

15— 

60'3 

55 

9-116 

20  — 

85*7 

56 

6-537 

25— 

31-7 

17 

5-368 

30— 

17'3 

7 

4-0.38 

35— 

8-0 

4 

7-924 

40— 

6-0 

2 

3-33.3 

45— 

2-0 

2 

io- 000 

50  and  upwards 

r  i 

No.  53.— EUROPEAN  VETERANS. 

Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  European 
Veterans  in  each  of  the  Ten  Years  1847-56. 


Years 
ending 
August  31. 

Mean 
Strength. 

Deaths  in 
each  Year. 

Annual  Rate 
of  Mortality 
per  cent. 

1846-7 

104 

7 

6-731 

1847-8 

95 

6 

6-316 

1848-9 

88 

4 

4-  545 

1849-50 

82 

6 

7-317 

1850-1 

76 

3 

3-947 

1851-2 

71 

4 

5-634 

1852-3 

68 

7 

10-294 

1853-4 

62 

3 

4-  839 

1854-5 

49 

3 

6-  122 

1855-6 

38 

3 

7-895 

Average  of  the  \ 
10  years  J 

73-3 

4-6 

6-276 

No.  54.— EUROPEAN  VETERANS. 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Veterans  in  the  Ten  Years,  1847-56,  at  different 
Ages. 


Ages. 


Mean 
Annual 
Strength 
in  3  Years. 


Deaths  in 
the  10  Years 
1847-56. 


Total 


20  — 

25— 
30— 
35— 
40— 
45  — 
50— 
55— 
GO- 
GS— 
70— 
75  and  upwards 


"6-7 


1-3 

5-3 

8-0 
17-4 
16 
12 

7 

4 

4 


46 


Average  Annual 
Rate  of  Mor- 
tality per  cent 


6'000 


1 

7 

500 

3 

5 

625 

6 

7 

500 

11 

6 

364 

11 

6 

600 

4 

3 

243 

4 

5 

455 

1 

2 

500 

5 

11 

538 

No.  55.— EUROPEAN  VETERANS. 

Average  Annual  Rate  of  Mortality  per  Cent,  of  the 
Non-Commissioned  Officers  and  Men  of  the  Euro- 
pean Veterans  in  the  Ten  Years  1847-56,  at  different 
Periods  of  Service. 


Mean  Annual 

Deaths  in 

Average  Annual 

Period  of 

Strength  in 

the  10  Years 

Rate  of  Mor- 

Service. 

3  Years. 

1847-56. 

tality  per  cent. 

Total  - 

76-7 

46 

6-000 

5— 
10— 

•7 

15— 

•7 

1 

15-000 

20— 

5-7 

5 

8-824 

25— 

9-3 

6 

6-429 

30— 

16-0 

12 

7-500 

35— 

15-3 

6 

3-913 

40— 

17-3 

8 

4-615 

45— 

2-7 

3 

11-250 

50  and  upwards. 

9-0 

5 

5-556 

4  A 
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MADRAS. 


No.  1. 


Table  showing  the  Strength  and  Deaths,  in  each  of  the  Years  1846  to  1856,  of  the  Non-Commissioned  Officers 
and  Men  of  the  European  Forces  of  the  late  East  India  Company,  in  the  Presidency  of  Madras. 


IMadras 
Artillery. 

1st  Madras 
Fusiliers. 

2nd  European 
Light  Infantry. 

3rd  Madras 
Europeans. 

Europeans 
attached  to 
Sappt-rs  and 
Miners. 

Effective 
Supernumera- 
ries. 

European 
Veterans. 

European 
Pensioners. 

Total 

o 

CD 

CD 

0 

CO 

o 

Years. 

o 

|4 

co 

bo 

fl 

R 

3 

■  b 

tt  g 
3  c3 

-is1-5 
co 

to 

s 

CO  1^ 

1h 
n 

3 

tog 
§  3 

to 

tO 

CO  U 

cd 

R 

r-i 

O 

3 

is 1-5 

to 

to 

E  cu 

si* 
R 

a 
o 

i/.  g 
o  3 

CO 

to 

CO  %, 
^  c3 

s£ 

R 

o 

11  >> 
to  g 

3  3 

to 

CO  C 

% 

R 

o 

zz  3 

tog 

Z  r. 

co 

tp 

j=  3 
R 

3 

^  >. 

Ml  3 

3  Ct 

is1"5 

co 

to 
5 

CO  C 

~  p 

§!* 

R 

O 

cd  « 
to 

to 
a 

to  ^ 

R 

1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 

1,828 
1,678 
1,883 
2,049 
1,881 
2,103 
2,264 
2,176 
2,242 
2,233 
2,063 

89 
79 
49 
64 
78 
68 
106 
133 

799 
904 
1,058 
1,104 
1,038 
1,008 
1,026 
1,008 

17 
15 
20 
34 
23 
24 
66 
87 

862 
1  823 
1,056 
1,104 
998 
888 
1,041 
1,060 

21 
31 
28 
45 

25 
69 
20 
30 

49 
50 
60 
66 
57 
61 
61 
58 

o 
2 
1 
2 
1 

O 

5 
3 

281 
279 
277 
279 
280 
286 
291 
289 

14 
7 
5 
13 
12 
4 
13 
10 

229 
223 
213 
213 
229 
241 
249 
250 

8 
15 
17 
8 
9 
11 
21 
14 

440 
443 
465 
473 
456 
449 
442 
414 

43 
16 
22 
39 
19 
35 
28 
44 

4,488 
4,400 
5,012 
5,288 
4,939 
5,036 
5,374 
5,255 

194 
165 
142 
205 
167 
214 
259 
321 

1854 
1855 
1856 

97 
66 
57 

931 
814 
752 

69 
46 
25 

977 
880 
941 

32 
24 
28 

281 
912 

897 

79 
22 
15 

59 
64 
75 

2 
2 
5 

290 
308 
317 

7 
12 
8 

234 
246 
264 

18 
13 

8 

382 
367 
360 

29 
22 
28 

5,396 
5,824 
5,669 

333 
207 
174 

Total 

22,400 

886 

10,442 

426 

10,630 

353 

2,090 

116 

660 

28 

3,177 

105 

2,591 

142 

4,691 

325 

56,681 

2,381 

No.  2. 

Table  showing  the  Mortality  per  Cent.,  in  each  of  the  Years  1847  to  1856,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  European  Forces  of  the  late  East  India  Company  in  the  Presidency  of  Madras. 


Madras 
Artillery. 

1st  Madras 
Fusiliers. 

2nd  European 
Light  Infantry. 

3rd  Madras 
Europeans. 

Europeans  attached  to 
Sappers  and  Miners. 

Effective 
Supernumeraries. 

European 
Veterans. 

European 
Pensioners. 

Years, 
ending 

31st 
Decem- 
ber, 

cd 

CD 

>> 

"3 
O 

.'  to-; 

g  ci 
3  ~  <D 

©Si* 

•i  Tr  — 

a  c  - 
CD.Q  g 

||  § 
*>  -2' d 

CD 
O 

CD 

a 

>> 

15 
S 

i  tori 

§,•§  o 

CD^2  g 
W  CD<" 

III 

CO 

O 

CD 
P. 

"3 

o 

M* 

tr/g 

12  § 

g-s.s 

o 

I  ° 

1  -S? 

1  ^ 

j  g 

S  S  C3 
S'P  CD 
5?g>H 

't:  toTj 
«  0)  S 

g 

S  ci  CD 

"§  CD  W 
CO^rt 

o 

*3 

o 
r=i 

.'  isi-- 
g.S  ri 
<§gi* 

r3  tC7^ 

C3  CD  a 

§s  S 

o 

CD 
O 

i  if 
-  i- 

OS-; 
E  =o-3 

"o 

CD 

O 
Pi 
>> 

3 

«  =  ci 

3  CD 

cg>; 

ill 

glS 

CjS 
co^  K 

CD 
CD 

Pi 

la 
3 

a 

i  to.; 
5  c  cs 

c>l£ 

5  rt  o 

1847 

4-44 

1-53 

"  Bellary  1 
Bellary  J 

3-30 

1 

*  Trichi-  1 
nopoly  1 
Trichi-  | 
.  nopoly  J 
'  Trichi-  T 

3-64 

J  Mercara  1 
l_  Mercara  J 

2-52 

I  !  } 

6-88 

{  1  } 

3-52 

1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 

2-  49 

3-  26 
3-92 

3-  11 

4-  77 
6-02 
4-34 
3-07 
2-85 

"5 

o 

"co 

*  a 

o 

,3 

EH 

_a 
'8 

1-  85 
3-17 

2-  25 

2-  36 

6-  49 
8-97 

7-  91 
5-87 

3-  29 

\ 
\ 

* 

\ 

\ 

J 

'  Bellary  "1 
Bellary  J 

"  Bellary  "1 

.       ?  J 

"       ?  1 
_  Bellary  J 

'  Bellary  "1 
.  Pegue  J 

\  Pegue  "1 
Tonghoo  J 

"  Tonglioo  \ 
Tonghoo  f 

'  Tonghoo  "I 
Fort    St.  \ 
}  George  J 

'Fort    St.  1 
George  1 
Fort    St.  [ 
.  George  J 
'  Fort    St.  T 
George  I 
Fort    St.  | 
.  George  J 

2-  59 
4-28 
2  •  65 
7-15 

1-  90 
|2-95 

3-  45 
2  •  6  ! 

2-  97 

1 

■i 

1 
• 
i 

nopoly  1 
Trichi-  j 
l  nopoly  J 
r  Trichi-  1 
nopoly  1 
Secun-  | 
.  derabad  J 
" Secun-  I 
derabad  1 
Secun-  f 
.  derabad  J 
"Secun-  1 
derabad  i 
Secun-  j 
.  derabad  J 
"  Secun-  "1 
derabad  1 
Secun-  f 
,  derabad  J 
'  Secun-  "1 
derabad  1 
Secun-  | 
derabad  J 
"  Secun-  "I 
derabad  1 
Fort    St.  | 
George  J 

"Fort  St.] 
George  I 
.Tonghoo  J 

'  Tonghoo  "1 
b Tonghoo  J 

13-24 
2-43 
1-71 

|"  Secun-  "j 
J    derabad  [ 
j  Secun-  [ 
L  derabad  J 
T  Secun-  "I 
J    derabad  1 
1  Secun-  [ 
{_  derabad  J 
!  Secun-  T 
1  derabad  1 
]  Secun-  ( 
[  derabad  J 

1-59 

3-  25 

1-  69 

4-  92 
8-40 

5-  13 
3-25 

2-  88 

6-  71 

J  Mercara  "1 
\  Mercara  j 

J  Mercara  1 
\  Mercara  j 

J  Mercara  "I 
I  Mercara  j 

f  Mercara  "1 
\  Prome  J 

/  Prome  "1 
\  Mercara  J 

J"  Mercara  "! 
L  Mercara  J 

f  Mercara  \ 
t      ?  J 

|Dowla-  j 
L  islnveram  J 

I"  Dowla-  "I 
<  ishweram  }• 

L    ?  J 

1-80 
4-65 
4-24 

1-  39 
4-48 
3-45 

2-  34 

3-  84 
2-52 

{  l  } 
{  l  } 
{  I  } 

{  !  } 
{  ,?  } 

(•  Fort    St.  "1 
J    George  1 
]  Fort    St.  [ 
L  George  J 
1"  Fort    St  "j 
J    George  1. 
1  Fort    St.  [ 
|_  George  j 

fFort  St.] 
•<   George  \ 

i ;  i 

7-  98 
3-62 

3-  83 

4-  49 

8-  42 

5-  79 
7-50 
5-10 
2-81 

{  1  } 
{  I  } 
{  I  } 

f  Vizaga-  ] 
<    patam  y 

L     ?  J 

{  J  } 
{  5  } 

("  Vizaga-  ] 
•<    patam  f- 

L    ?  J 

{  i  } 

{  i  } 

4-69 
8-40 
4-20 
7-SG 

6-  54 
11-06 

7-  74 

6-  05 

7 -  66 

J 

CD 

bo 
u 

o 

CD 

o 

c3 

tt 

o 

£ 
3 

Average  "~| 
Annual 
Mortality  > 
in  the  10 
Years  J 

3-85 

t«27 

3-38 

4-88 

4-17 

3-12 

5-58 

6-69 

—  4 
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No.  3.— STRENGTH  OF  EFFECTIVES.* 


Table  showing  the  Age  and  Period  of  Service  in  India  of  Non-Commissioned  Officers  and  Men  of  the  Madras 
Artillery,  1st  Fusiliers,  2nd  European  Light  Infantry,  Europeans  attached  to  Sappers  and  Miners,  and 
Effective  Supernumeraries,  on  1st  January  1847,  1852,  and  1856. 


Period  of  Service. 

Age. 

Total. 

Years. 

1 

0 

3 

4 

Under  5 
Years. 

5— 

10— 

15— 

20  and 
upwards. 

TTnrlm*  1 

Yeai. 

Total. 

12,565 

824 

84-7 

446 

778 

1,186 

4,081 

3,917 

2,772 

1,359 

436 

10—15 

50 

17 

2 

3 

72 

/  — 

1 

12 

16 

1 

1 

30 

1 

16 

32 

14 

8 

1 

5 

2 

30 

2 

17 

27 

6 

4 

1 

5 

1 

17 

10 

18 

24 

5 

3 

4 

5 

6 

23 

1 

19 

109 

86 

5 

1 

5 

6 

103 

6 

10-20 

295 

173 

53 

10 

24 

15 

275 

20 

20— 

2,224 

539 

583 

276 

309 

227 

1,934 

276 

14 

25— 

4,199 

102 

19S 

145 

419 

848 

1,712 

2,316 

165 

4 

2 

30— 

3,171 

10 

15 

21 

91 

150 

1,170 

1,736 

110 

5 

.  35— 

1,792 

5 

5 

10 

132 

748 

871 

31 

40— 

674 

101 

332 

238 

45— 

138 

8 

30 

100 

50— 

43 

7 

36 

55  and  upwards 

29 

5 

24 

*  Throughout  the  following  tables  relating  to  Madras,  the  Effectives  comprise  the  Madras  Artillery,  1st  and  2nd  Madras  Europeans, 
the  Europeans  attached  to  the  Sappers  and  Miners,  and  the  Effective  Supernumeraries  (the  3rd  Madras  Europeans  are  excluded,  unless  other- 
wise  stated,  inasmuch  as  the  regiment  was  not  formed  until  1854)  ;  the  Non-Effectives  comprise  the  European  Pensioners  and  Veterans. 


No.  4.— DEATHS  OF  EFFECTIVES. 

Table  showing  the  Age  and  Period  of  Service  in  India  of  Non-Commissioned  Officers  and  Men  of  the  Madras 
Artillery,  1st  Fusiliers,  2nd  European  Light  Infantry,  Europeans  attached  to  Sappers  and  Miners,  and 
Effective  Supernumeraries,  during  the  Ten  Years  1847-56. 


Period  of  Service,  Years. 


Age. 

Total. 

Under  1 
Year. 

1 

2 

3 

4 

Under  5 
Years. 

5— 

10— 

15— 

20  and 
upwards. 

Total. 

1,655 

203 

115 

109 

75 

8  1 

583 

460 

399 

150 

63 

10-15 
15 
16 
17 
18 

3 
1 

1 

1 
1 

1 

3 
1 

1 

4 

1 

1 

1 

1 

2 

19 

6 

5 

1 

6 

10-20 

15 

7 

2 

2 

1 

1 

13 

2 

20-25 

355 

164 

74 

59 

36 

11 

344 

H 

25-30 

466 

30 

36 

46 

37 

61 

210 

239 

17 

30-35 

439 

2 

o 

2 

1 

6 

13 

174 

236 

16 

35-40 

243 

1 

2 

3 

33 

119 

81 

7 

40-45 

102 

1 

24 

47 

30 

45-50 

24 

1 

6 

17 

50-55 

6 

1 

5 

55  and  upwards 

5 

— 

1 

4 

No.  5. — STRENGTH  OF  NON-EFFECTIVES. 

Table  showing  the  Age  and  Period  of  Service  in  India  of  Non-Commissioned  Officers  and  Men  of  the 
European  Veterans  and  European  Pensioners,  on  the  1st  January  1847,  1852,  and  1856. 


Period  of  Service,  Years. 

Age. 

Total. 

Under  5 
Years. 

5— 

10— 

15— 

20— 

25— 

30— 

35— 

40— 

45— 

so- 

55 and 
upward?. 

Total  - 

1,981 

4 

9 

32 

333 

494 

496 

288 

170 

77 

52 

il 

15 

20— 
25— 
30— 
35— 
40— 
45— 
50— 
55— 
60— 
65— 
70— 
75  and  upwards 

4 
10 
32 
215 
484 
529 
290 
151 
113 
78 
44 
31 

2 
1 

1 

2 
7 

1 
11 
15 
4 
1 

1 

18 
187 
97 
28 
1 

1 

1 
7 

313 
138 
17 
9 
8 
1 

2 
4 
61 
297 
78 
20 
20 
10 

1 

1 

6 
64 
148 
33 
10 
18 
6 
2 

3 
1 
41 

63 
.30 
19 
8 
5 

5 
21 
28 
11 
8 
4 

5 
16 
16 
12 

3 

3 
5 

2 
13 

3 
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No.  6.— DEATHS  OF  NON-EFFECTIVES. 


Table  showing  the  Age  and  Period  of  Service  in  India  of  Non-Commissioned  Officers  and  Men  of  the 
European  Veterans  and  European  Pensioners  during  the  Ten  Years  1847-56. 


Period  of  Service,  Yeai's. 

Age. 

Total. 

Under  5 
Years. 

5— 

10— 

15— 

20— 

25 — 

30— 

35— 

40— 

45— 

50— 

55  and 
upwards. 

Total  - 

416 

1 

1 

6 

46 

118 

108 

64 

28 

24 

10 

4 

6 

Years. 
20— 

1 

1 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

25— 

2 

1 

1 

30 — 

2 

2 

35 — 

38 

3 

27 

7 

1 

40 — 

106 

1 

13 

76 

15 

1 

45— 

111 

5 

24 

64 

15 

1 

2 

50 — 

57 

9 

19 

23 

6 

55 — 

29 

1 

13 

9 

6 

60 — 

20 

1 

3 

o 

2 

8 

2 

2 

65— 

25 

1 

5 

4 

5 

3 

5 

1 

1 

70— 

12 

4 

3 

4 

1 

75  and  upwards 

13 

2 

2 

1 

2 

1 

5 

No.  7. — CASUALTIES  OF  EFFECTIVES. 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non- Commissioned  Officers  and  Men 
of  the  Madras  Artillery,  1st  Madras  Fusiliers,  2nd  European  Light  Infantry,  Europeans  attached 
to  Sappers  and  Miners,  and  Effective  Supernumeraries,  for  the  Ten  Years  1847-56,  at  different  Periods 
of  Service. 


Period  of  Service. 

Total. 

Under  1 
Year. 

1 

2 

3 

4 

ITnder 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

Deaths  - 

1,655 

203 

115 

109 

75 

81 

583 

460 

399 

150 

63 

Leaving  the  Corps     -         -         -  - 

2,214 

316 

60 

84 

57 

54 

571 

379 

473 

402 

389 

Pensioned     -           -          -          -  - 

382 

5 

7 

5 

17 

20 

43 

55 

247 

Invalided  to  Europe    -          -          -  - 
„          Chunar,  or  other  parts  of  India  - 

|  311 

2 

1 

1 

4 

6 

75 

168 

58 

Sent  to  lunatic  asylum  - 

16 

3 

1 

4 

9 

2 

1 

Discharged  by  purchase                 '  - 

91 

9 

7 

11 

7 

9 

43 

39 

7 

2 

„        (time  expired  or  otherwise) 

505 

49 

31 

35 

23 

15 

153 

157 

136 

57 

2 

Promoted     -  - 

87 

2 

2 

3 

4 

23 

55 

Transferred  to  Town  Major's  list 

„          to  other  corps  - 

743 

237 

16 

17 

6 

13 

289 

129 

202 

96 

27 

Deserted       -  - 

78 

21 

6 

11 

13 

7 

58 

16 

4 

Missing  ------ 

1 

1 

1 

Other  causes  -          -          -          -  - 

Joining  the  Corps  - 

Remanded  from  Town  Major's  list 

From  other  corps      -  - 

Enlisted  in  India  - 

„      in  Europe  - 

Rejoined  from  desertion  - 

Entertained  - 

Casualty  not  specified  - 
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No.  8  NON-EFFECTIVES. 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of 
the  European  Veterans  and  European  Pensioners,  for  the  Ten  Years  1847-56,  at  different  Periods  of 
Service. 


Period  of  Service. 


J.  Oldi. 

Under  5 
Years. 

^  . 

l  ft 

1  o  — 

25 — 

30 — 

35 — 

40 — 

45 — 

50 — 

55  and 
upwards. 

Deaths           -         -         -         -  - 


416 

1 

1 



6 

—  

46 



118 

.,  

108 

64 


28 

24 

10 

4 

6 

Leaving  the  Corps     -         -  - 

432 

12 

22 

9 

66 

256 

51 

13 



3 



— 



— 

— 

— 

Pensioned  - 

133 

H 

96 

22 

2 

Invalided  to  Europe   -          -                  -  "1 
„          Chunar,  or  other  parts  of  India  -  J 

261 

12 

22 

7 

54 

141 

21 

4 

Sent  to  lunatic  asylum  - 

2 

Discharged  by  purchase  - 

„        (time  expired  or  otherwise) 

2 

1 

1 

Transferred  to  Town  Major's  list 

„        to  other  corps  - 

34 

2 

4 

19 

7 

2 

Missing         -          -          -          -  - 

Other  causes  -          -  - 

Joining  the  Corps 

Remanded  from  Town  Major's  list 

Erom  other  corps  - 

„      in  Europe     -          -          -  - 

Entertained  ------ 

No.  9. 

Table  showing  the  Mean  Strength,  Deaths,  and  Annual  Rate  of  Mortality  per  Cent.,  in  the  Ten  Years 
1847-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late  East  India 
Company  in  Madras. 


Years  ending 
Dec.  31st. 

Mean  Strength.*                j            Deaths  in  each  Year. 

Annual  Rate  of  Mortality  per  cent. 

Total. 

Effectives.! 

Non- 

Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 

4,706 

5,150 

5,113-5 

4,987-5 

5,205 

5,314-5 

5,325-5 

5,610 

5,746-5 

5,622 

4,034 

4,468 

4,428 

4,300 

4,514-5 

4,637 

4,685-5 

4,995-5 

5,128 

4,972 

672 

682 

685-5 

687-5 

690-5 

677-5 

640 

614-5 

618-5 

650 

165 
142 
205 
167 
214 
259 
321 
333 
207 
174 

134 
103 
158 
139 
168 
210 
263 
286 
172 
138 

31 

39 
47 
28 
46 
49 
58 
47 
35 
36 

3-  51 

2-  76 

4-  01 

3-  35 

4-  11 

4-  87 
6-03 

5-  94 
3-60 
3-09 

3-32 

2-  31 

3-  57 
3-23 

3-  72 

4-  53 

5-  61 
5  •  73 
3-35 
2-78 

4-61 
5  ■  72 
6-86 

4-  07 

6-  66 

7-  23 
9-06 
7-65 

5-  66 
5-54 

Average 
of  the 
10  years 

t 

5,278-05 

4,616-25 

661-8 

218-7 

177-1 

41-6 

4-14 

3-84 

6-29 

*  To  get  the  Mean  Strength,  add  the  Strength  at  the  beginning  of  the  year  to  the  Strength  at  the  end  of  the  year,  and  divide  by  2, 
thus  :-— Strength  of  Effectives  on  1st  January  1847  ...  3,734 

„  „  1st  January  1848  ...  4,334 


2)8,068 


4,034  =  Mean  Strength  in  the  year  1847. 


The  deaths  occurred  in  the  interval  between  the  two  enumerations,  and  are  recorded  in  the  Casualty  Roll  for  1847. 

f  The  Effectives  in  this  Table  comprise  the  Madras  Artillery,  the  1st,  2nd,  and  3rd  Madras  Europeans,  the  Europeans  attached  to  the  Sappers 
and  Miners,  and  the  Effective  Supernumeraries.   The  Non-Effectives  consist  of  the  European  Veterans  and  European  Pensioners. 
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No.  10. 

Table  showing  the  Strength,  Deaths,  and  Average  Annual  Rate  of  Mortality  per  Cent.,  in  the  Ten  Years, 
1847-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late  East  India 
Company  in  Madras,  at  different  Ages. 


Strength. 

Deaths. 

Average  Annual  Kate  of  Mortality 
per  cent. 

Ages. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
J^ffectivcs. 

Total. 

Effectives. 

Non- 
Effectives. 

Total  - 

14,546 

12,565 

1,981 

2,071 

1,655 

416 

4 

27 

3- 

95 

6 

30 

10-15 

72 

72 

3 

3 

1 

25 

V 

25 

1 5 

31 

31 

1 

1 

97 

97 

16 

32 

32 

17 

27 

27 

1 

1 

1 

11 

1 

11 

18 

24 

24 

4 

4 

5 

00 

5 

00 

19 

109 

109 

6 

6 

1 

65 

1 

65 

10-20 

295 

295 

15 

15 

1 

53 

1 

53 

20-25 

2,228 

2,224 

4 

356 

355 

1 

4 

79 

4 

79 

7 

50 

25-30 

4,209 

4,199 

10 

468 

466 

2 

3 

34 

3 

33 

6 

00 

30-35 

3,203 

3,171 

32 

441 

439 

2 

4 

13 

4 

15 

1 

88 

35-40 

2,007 

1,792 

215 

281 

243 

38 

4 

20 

4 

07 

5 

30 

40-45 

1,158 

674 

484 

208 

102 

106 

5 

39 

4 

54 

6 

57 

45-50 

667 

138 

529 

135 

24 

111 

6 

07 

5 

22 

6 

29 

50-55 

333 

43 

290 

63 

6 

57 

5 

68 

4 

19 

5 

90 

55  &  upwards 

446 

29 

417 

104 

5 

99 

00 

5 

17 

7 

12 

No.  11. — EFFECTIVES. 

Average  Annual  Rate  of  Mortality  per  Cent.,  in 
the  Ten  Years  1847  to  1856,  amongst  the  Non-Com- 
missioned  Officers  and  Men  of  the  Effectives  of 
the  European  Forces  of  the  late  East  India  Com- 
pany in  Madras,  at  different  Periods  of  Service. 


Period  of 
Service. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total  - 

4,188 

1,655 

3-95 

0-  1  years 

1-  2 

2-  3  „ 

3-  4  „ 

4-  5  „ 

275 
282 
149 
259 
395 

203 
115 
109 
75 
81 

7-39 
4-07 
7-33 
2-89 
2-05 

0-  5  „ 

5-10 
10-15  „ 
15-20  „ 
20  and  upwards 

1,360 
1,306 
924 
453 
145 

583 
460 
399 
150 
63 

4'29 

3-  52 

4-  32 

3-  31 

4-  33 

No.  12.— NON-EFFECTIVES. 

Average  Annual  Rate  of  Mortality  per  Cent.,  in  the 
Ten  Years  1847-56,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Non-Effectives  of  the 
European  Forces  of  the  late  East  India  Company 
in  Madras,  at  different  Periods  of  Service. 


Period  of 
Service. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total 

661 

416 

6-30 

0-  years 
5-10  „ 
10-15 
15-20  „ 
20-25  „ 
25-30  „ 
30-35  „ 
35-40  „ 
40-45  „ 
45-50  „ 
50-55  „ 
55  &  upwards 

1 

3 
11 
111 

165 
165 
96 
57 
26 
17 
4 
5 

1 
1 
6 
46 
118 
108 
64 
28 
24 
10 
4 
6 

7*50 

3-  33 

5-  63 

4-  14 
7  •  17 

6-  53 
6-67 

4-  94 
9-35 

5-  77 
10-91 
12-00 

No.  13.— EFFECTIVES. 
Average  Annual  Rate  of  Mortality  per  Cent.,  in  the 
Ten  Years  1847-56,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Effectives  of  the 
European  Forces  of  the  late  East  India  Company 
in  Madras,  at  different  Ages. 


Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
10  Years 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Total  - 

4,188 

1,655 

3-95 

10-15 

24 

3 

1-25 

15 

10 

1 

•97 

16 

11 

17 

9 

1 

1-11 

18 

8 

4 

5-00 

19 

36 

6 

1-65 

10-20 

98 

15 

1-53 

20-25 

741 

355 

4-79 

25-30 

1,400 

466 

3-33 

30-35 

1,057 

439 

4-15 

35-40 

597 

243 

4-07 

40-45 

225 

102 

4-54 

45-50 

46 

24 

5-22 

50-55 

14 

6 

4-19 

55  and  upwards 

10 

5 

5-17 

No.  14.— NON-EFFECTIVES. 
Average  Annual  Rate  of  Mortality  per  Cent.,  in  the 
Ten  Years  1847-56,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Non-Effectives  of  the 
European  Forces  of  the  late  East  India  Company 
in  Madras,  at  different  Ages. 


Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
1 0  Years, 
1847-56. 

Average 
Annual  Rate 
of  Mortality 

per  cent. 

Total  - 

661 

416 

,  6 

•30 

20- 

1 

1 

7 

•50 

25- 

3 

2 

6 

00 

30- 

11 

2 

1 

88 

35- 

72 

38 

5 

30 

40- 

161 

106 

6 

57 

45- 

177 

111 

6 

29 

50- 

97 

57 

5 

90 

55- 

50 

29 

5 

76 

60- 

38 

20 

5 

31 

65- 

26 

25 

9 

62 

70- 

15 

12 

8 

18 

75  and  upwards 

10 

13 

12- 

58 
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No.  1 5. — EFFECTIVES. 


Average  Annual  Mortality  per  Cent.,  at  different  Ages  and  at  different  Periods  of  Service,  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  Effectives  of  the  European  Forces  of  the  late  East  India 
Company  in  Madras,  during  the  Ten  Years  1847-56. 


Years  of  Service. 

Ages. 

Under 
1  Year. 

1 

2 

3 

.       |  Under 
|  5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

10-20 

1-21 

1-13 

6-00 

1-25 

2-00 

1*42 

3-00 

20-25 

9-13 

3-81 

6-41 

3-50 

1-45 

5-34 

1-20 

25-30 

8-82 

5-45 

9*52 

2'65 

2-16 

3-68 

3-10 

3-09 

30-35 

6-00 

4-62 

4-00 

1-43 

1-98 

2-60 

4-46 

4-08 

4-36 

35-40 

12*00 

9-00 

7-50 

4-77 

2*79 

6-77 

40-45 

10-00 

7-13 

4-25 

3-78 

45  -50 

3-75 

6-00 

5-10 

50-55 

4-17 

55  and  upwards 

5-00 

No.  16.— NON-EFFECTIVES. 

Average  Annual  Mortality  per  Cent.,  at  different  Ages  and  at  different  Periods  of  Service,  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  Non-Effectives  of  the  European  Forces  of  the  late  East  India 
Company  in  Madras,  during  the  Ten  Years  1847-56. 


Years  of  Service. 


Ages. 

Under 
5  Years. 

5— 

10— 

15— 

20— 

25— 

30— 

35— 

40— 

45— 

50— 

55  and 
upwards. 

20-25 

15-00 

25-30 

4-29 

30-00 

30-35 

5-45 

35-40 

6-00 

4-33 

30-00 

7-50 

40-45 

7-50 

4-02 

7-28 

7-38 

5-00 

45-50 

5-36 

5-22 

6-46 

7-03 

30-00 

50-55 

15-88 

7-31 

4-66 

4-39 

55-60 

1-50 

11-82 

4-29 

8-57 

60-65 

3-75 

4-50 

6-00 

2-00 

8-57 

3-75 

65-70 

30-00 

15-00 

6-67 

7-89 

8-18 

9-38 

10-00 

70-75 

20-00 

11-25 

15-00 

2-50 

75  and  upwards 

30-00 

12-00 

7-50 

20-00 

10-00 

11-54 

No.  17.— EFFECTIVES 

Average  Annual  Mortality  per  Cent.,  at  different 
Periods  of  Service,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Madras, 
during  the  Ten  Years  1847-56,  showing  the  Age  on 
entering  India. 


Period  of 

Age  on 

entering  India. 

Service. 

10- 

-20 

15- 

-25 

20-30 

25-35 

30-40 

35-45 

40-50 

'0-5 

r 

42 

5 

34 

3-68 

2-60 

9-00 

5-10 

1 

32 

3 

10 

4-46 

7.50 

10-00 

10-15 

3 

09 

4 

08 

4-77 

7'  13 

3-75 

15-20 

4 

36 

2 

79 

4-25 

6-00 

20  and 
upwards 

6 

77 

3 

78 

5-10 

4-17 

5-00 

No.  18.— EFFECTIVES. 
Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually,  in  the  Ten  Years,  1847-56,  from— 
(1)  All  Causes,  (2)  Death,  and  (3)  other  Causes, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Effectives  of  the  European  Forces  of  the 
late  East  India  Company  in  Madras,  at  different 
Periods  of  Service. 


Proportion  per  cent,  leaving  the  Corps  annually. 


Period 

of 
Service. 

Prom  all 
Causes. 

By  Death. 

Pensioned, 
invalided,  dis- 
charged, trans- 
ferred to  other 
Corps,  &c. 

0-5  years 

8-49 

4-29 

4-20 

5-10  „ 

6-42 

3-52 

2-90 

10-15  „ 

9-44 

4-32 

5'  12 

15-20  „ 

12-18 

3-31 

8-87 

20  and  upwards 

31-10 

4-33 

26-77 
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Eo.  19.— NON-EFFECTIVES. 
Table  showing  the  Proportion  per  Ceut.  leaving  the 
Corps  annually,  in  the  Ten  Years,  1847-56,  from— 
(1)  All  Causes,  (2)  Death,  and  (3)  other  Causes, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Non  Effectives  of  the  European  Forces  of 
the  late  East  India  Company  in  Madras,  at  different 
Periods  of  Service. 


Period 

of 
Service. 

Proportion  per  cent,  leaving  the  Corps  annually. 

From  all 
Causes. 

By  Death. 

Pensioned,  inva- 
lided, dis- 
charged, trans- 
ferred to  other 
Corps,  &c. 

0-5 

80*65 

7*50 

73-15 

5-10 

76-66 

3*33 

73'33 

10-15 

14-07 

5-63 

8-44 

15-20 

10-09 

4-14 

5-95 

20-25 

22'  72 

7-17 

15-55 

25-30 

9-61 

6-53 

3-08 

30-35 

8-02 

6"67 

1'35 

35-40 

5-47 

4'94 

•53 

40-45 

9-35 

9-35 

45-50 

5-77 

5-77 

50-55 

10-91 

10-91 

55  and  upwards 

12-00 

12-00 

No.  20.— EFFECTIVES. 

Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually,  from  various  Causes,  in  the  Ten 
Years,  1847-56,  amongst  the  Non-Commissioned  Of- 
ficers and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Madras. 


Period  of  Service,  Years. 


Casualties. 

5 — 

If 

20  and 

0 

10— 

upwards. 

Leaving  the    corps  from 

4- 

20 

2-90 

5 

12 

8 

87 

26- 

77 

various  causes. 

Pensioned  - 

12 

•15 

47 

1 

21 

17- 

00 

Invalided  to  Europe         - 1 
Invalided  (India)  -          -  J 

03 

•05 

81 

3- 

71 

3' 

99 

Sent  to  lunatic  asylum 

03 

•07 

02 

02 

Discharged  by  purchase 

32 

•30 

08 

04 

Discharged  (time  expired  or 

1- 

12 

1"20 

1 

47 

r 

26 

14 

otherwise). 

Promoted  - 

01 

•02 

04 

51 

3' 

78 

Transferred  to  Town  Major's 

list. 

Transferred  to  other  corps  - 

2 

13 

•99 

2 

19 

2 

12 

1" 

86 

Deserted  - 

43 

•12 

04 

Missing  ... 

01 

Other  causes 

No.  21. — NON-EFFECTIVE S. 


Table  showing  the  Proportion  per  Cent,  leaving  the  Corps  from  various  Causes  annually,  in  the  Ten  Years 
1847-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  Non-Effectives  of  the  European  Forces 
of  the  late  East  India  Company  in  Madras. 


Casualties. 

Period  of  Service,  Years. 

Total. 

Under  5. 

5— 

ID- 

15— 

20  — 

25— 

30— 

35— 

Leaving  the  corps  from  various  causes 

6*54 

73-15 

73-33 

S' 44 

5-95 

15-55 

3-08 

1-35 

■53 

Pensioned      -          -          -          -  - 

2'01 

•  .,'63 

5-83 

1-33 

•62 

•35 

Invalided  to  Europe                       -          -  1 

3-96 

73-15 

73-33 

6-56 

4-87 

8-57 

1-27 

•42 

Invalided  (India)      -          -          -          -  J 

•03 

•09 

•10 

Sent  to  lunatic  asylum  - 

Discharged  by  purchase  - 

Discharged  (time  expired  or  otherwise) 

•03 

•06 

•18 

Promoted  ------ 

Transferred  to  Town  Major's  list  - 

1-88 

Transferred  to  other  corps     -          -          -  - 

•51 

•36 

1-15 

•42 

•21 

Deserted  ------ 

Missing 

Other  causes  ------ 

No.  22. — MADRAS  ARTILLERY. 

No.  23.— MADRAS  ARTILLERY. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  Madras 
Artillery,  in  the  Ten  Years  1847-56. 

Average   Annual   Rate   of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  Madras  Artillery,  at  different  Ages,  in  the 
Ten  Years  1847-56. 

Years 
ending 
December  31. 

Mean 
Annual 
Strength. 

Deaths  in 
each  Year. 

Annual 
of  Mortality 
per  cent. 

Ages. 

Mean  Annual 
Strength"  in 
3  Years. 

Deaths  in  the 
10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

1847 

1,780-5 

79 

4-44 

Total  - 

2,001-7 

797 

3-98 

1848 
1849 

1,966 
1,965 

49 
64 

2-  49 

3-  26 

10-15 
15 

13-0 
7-4 

3 

2-31 

1850 
1851 
1852 

1,992 

2,183-5 

2,220 

78 
68 
106 

3-92 

3-  11 

4-  77 

16 
17 
18 
19 

7-0 
7-3 
5-3 
7'7 

1 

3 
1 

1-36 
5-63 
1-30 

1853 
1854 
1855 
1856 

2,209 
2,237-5 
2,148 
2,001 

133 
97 
66 
57 

6-02 
4-34 
3-07 
2-85 

10-20 
20-25 
25-30 
30-35 
35-40 
40-45 

47-7 
425-0 
679-3 
455-0 
276-3 
104-7 

8 

215 
228 
170 
115 
50 

1-68 
5-06 
3-36 

3-  74 

4-  16 
4-78 

Arerage  of  "1 
the  10  years  J 

2,070-25 

79-7 

3-85 

45-50 
50-55 
55  and  upwards 

11-0 

2-0 
0-7 

9 
1 
1 

8-18 
5-00 
15-00 
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No.  24. — MADRAS  ARTILLERY. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  Madras  Artillery,  at  different  Periods  of  Ser- 
vice, in  the  Ten  Years  1847-56. 


Period 

Mean  Annual 

Deaths  in  the 

Average  Annual 

of 

Strength  in 

10  Years 

Rate  of  Mortality 

Service. 

3  Years. 

1847-56. 

per  cent. 

Total  - 

2,002 

797 

3-98 

0-1  year 

113 

119 

10*56 

1-2 

240 

76 

3-18 

2-3 

106 

75 

7-05 

3-4 

167 

44 

2-63 

4-5 

207 

44 

2-12 

0-5  years 

833 

358 

4-30 

5-10 

560 

189 

3-38 

10-15 

352 

137 

3-89 

15-20 

204 

89 

4-36 

20  and  upwards 

53 

24 

4-56 

No.  25.— 1st  MADRAS  EUROPEANS. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  1st  Madras 
Europeans,  in  the  Ten  Years  1847-56. 


Years 
ending 
December  31. 

Mean 
Annual 
Strength. 

Deaths  in 
each  Year. 

Annual  Rate 
of  Mortality 
per  cent. 

1847 

981 

15 

1-53 

1848 

1,081 

20 

1-85 

1849 

1,071 

34 

3-17 

1850 

1,023 

23 

2-25 

1851 

1,017 

24 

2-36 

1852 

1,017 

66 

6-49 

1853 

969-5 

87 

8-97 

1854 

872-5 

69 

7-91 

1855 

783 

46 

5-87 

1856 

760 

25 

3-29 

Average  of  "1 
the  10  years  J 

957-50 

409 

4-27 

No.  26.— 1st  MADRAS  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  1st  Madras  Europeans,  at  different  Ages,  in 
the  Ten  Years  1847-56. 


Mean  Annual 

Deaths 

Average  Annual 

Ages. 

Strength 

in  the  10  Years 

Rate  of  Mor- 

in 3  Years. 

•  1847-56. 

tality  per  cent. 

Total  - 

894 

409 

4-57 

10-15 

5-7 

15 

•7 

1 

15-00 

16 

1-3 

17 

1-3 

18 

2 

1 

5-00 

19 

21 

1 

•48 

10-20 

32 

3 

•94 

20-25 

150-3 

48 

3-19 

25-30 

296 

131 

4-43 

30-35 

251-7 

138 

5-48 

35-40 

128-7 

67 

5-21 

40-45 

31 

21 

6-77 

45-50 

3 

1 

3-33 

50-55 

1-3 

55  and  upwards 

No.  27.— 1st  MADRAS  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  1st  Madras  Europeans,  at  different  Periods 
of  Service,  in  the  Ten  Years  1847-56.  . 


Period  of 
Service. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths 
in  the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mor- 
tality per  n^at. 

1  otai 

4:09 

4  *  57 

0-1  years 

74-7 

31 

4-15 

1-2 

12 

14 

11-67 

2-3  „ 

33-3 

19 

5-70 

3-4  „ 

45-3 

13 

2-87 

4-5 

78 

12 

1-54 

0-5  years 

243-3 

89 

3-66 

5-10  „ 

340-3 

164 

4-82 

10-15  „ 

229 

128 

5-59 

15-20  „ 

73-3 

25 

3-41 

20  and  upwards 

8 

3 

3-75 

No.  28.— 2nd  MADRAS  EUROPEANS. 

Table   showing  the  Mean   Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  2nd  Madras 
Europeans,  in  the  Ten  Years  1847-56. 

Years  ending 
December  31. 

Mean  Annual 
Strength. 

Deaths 
in  each  Year. 

Annual  Rate  of 
Mortality 
per  cent. 

1847 

939-5 

31 

3-30 

1848 

1,080 

28 

2-59 

1849 

1,051 

45 

4-28 

1850 

943 

25 

2-65 

1851 

964-5 

69 

7-15 

1852 

1,050-5 

20 

1-90 

1853 

1,018-5 

30 

2-95 

1854 

928-5 

32 

3-45 

1855 

910-5 

24 

2-64 

1856 

941-5 

28 

2-97 

Average  of  "1 
the  10  years  J 

982-75 

332 

3-38 

No.  29.— 2nd  MADRAS  EUROPEANS. 
Average  Annual  Rate   of    Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  2nd  Madras  Europeans,  at  different  Ages,  in 
the  Ten  Years  1847-56. 


Mean  Annual 

Deaths 

Average  Annual 

Ages. 

Strength 

in  the  10  Years 

Rate  of  Mor- 

in 3  Years. 

1847-56. 

tality  per  cent 

Total 

935 

332 

3-55 

10-15 

5-3 

15 

2-3 

16 

2-3 

17 

•4 

18 

■  7 

19 

7-7 

4 

5-22 

10-20 

18-7 

4 

2-14 

20-25 

149-3 

85 

5-69 

25-30 

380 

94 

2-47 

30-35 

272-7 

103 

3-78 

i  35-40 

98-3 

39 

3-97 

40-45 

15-3 

6 

3-91 

45-50 

•7 

1 

15-00 

50-55 

55  and  upwards 

4  B 
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No.  30.— 2nd  MADRAS  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  2nd  Madras  Europeans,  at  different  Periods 
of  Service,  in  the  Ten  Years  1847-56. 


Period  of 

Mean  Annual 
Strength 

Deaths 
in  the  10  Years 

Average  Annual 
Rate  of  Mor- 

Service. 

in  3  Years. 

1  O-i  /  —00. 

tslity  pGr  CGnt. 

Total 

935 

332 

3-55 

0-  1  years 

1-  2  „ 

2-  3  „ 

3-  4  „ 

4-  5  '  „ 

83' 
19-7 
1-3 
38 
101 

49 
22 
14 
17 
22 

5-90 
11-19 

? 

4-47 
2-18 

0-5  years 
5-10  „ 
10-15  „ 
15-20  „ 
20-25  „ 

243 
359-3 
256-7 
75-7 
•3 

124 
87 

105 
16 

5-10 
2-42 
4-09 
2-11 

No.  31.— 3rd  MADRAS  EUROPEANS. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  3rd  Madras 
Europeans,  in  the  Three  Years  1854-56. 


Years  ending 
Dec.  31st. 


3  847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 


Average  of 
the  3  years 


Mean  Annual 
Strength. 


Deaths 
in  each  Year. 


Annual  Rate  of 
Mortality 
per  cent. 


596- 
904- 
878 


79 
22 
15 


793 


38- 


13-24 
2-43 
1-71 


No.  32.— 3rd  MADRAS  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  3rd  Madras  Europeans,  at  different  Ages,  in  the 
Three  Years  1854-56. 


No.  33.— 3rd  MADRAS  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men  of 
the  3rd  Madras  Europeans,  at  different  Periods  of 
Service,  in  the  Three  Years  1854-56. 


Period  of 

Mean  Annual 

Deaths 

Annual  Rate  of 

Service. 

Strength 
in  the  3  Years. 

n  the  3  Years 
1854-56. 

Mortality 
per  cent. 

Total  - 

697 

101 

4-83 

0-  1  year 

1-  2  „ 

2-  3  „ 

292 
277 
70 

84 
17 

9-60 
2-05 

3-  4  „ 

4-  5  „ 

2 

0-5  year 
5-10  „ 
10-15  „ 
15-20  „ 
20  and  upwards 

641 

101 

5-25 

14 

34 
8 

No.  34.— MADRAS  EUROPEANS  attached  to 
SAPPERS  and  MINERS. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  Madras 
Europeans  attached  to  Sappers  and  Miners,  in  the 
Ten  Years  1847-56. 


Years  ending 
December  31st. 

Mean  Annual 
Strength. 

Deaths 
in  each  Year. 

Annual 
Rate  of  Mortality 
per  cent. 

1847 

55  I1 

2 

3-64 

1848 

63 

1 

1-59 

1849 

61-5 

2 

3-25 

1850 

59 

1 

1-69 

1851 

61 

3 

4-92 

1852 

59-5 

5 

8-40 

1853 

58-5 

3 

5-13 

1854 

6i?  i 

2 

3-25 

1855 

69-5 

2 

2-88 

1856 

74-5 

5 

6-71 

Average  1 
of  the  I 
10  years  J 

62-3 

2-6 

4-17 

No.  35.— MADRAS  EUROPEANS  attached  to 
SAPPERS  and  MINERS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  Europeans  attached  to  Sappers  and 
Miners,  in  the  Ten  Years  1847-56,  at  different 
Ages. 


Mean  Annual 

Deaths 

Average  Annual 

Mean  Annual 

Deaths  in 

Average  Annual 

Ages. 

Strength 

in  the  3  Years 

Rate  of  Mortality 

Ages. 

Strength 

the  10  Tears 

Rate  of  Mortality 

in  3  Years. 

1854-56. 

per  cent. 

in  3  Years. 

1847-56. 

per  cent. 

Total  - 

696-7 

101 

4-83 

Total 

_  62-0 

26 

4-19 

10-15 

13-0 

..         "  1  .  

2-56 

10-15 

15 

4-6 

15 

16 

3-0 

16 

17 

2-7 

17 

18 

1-7 

5 

v 

18 

19 

61-7 

12 

6-49 

19 

10-20 

86-7 

18 

6-92 

10-20 

20-25 

472-0 

59 

4-17 

20-25 

14-3 

6 

4-19 

25-30 

80-3 

24 

9-96 

25-30 

25-0 

10 

4-00 

30-35 

47-0 

30-35 

15-7 

6 

3-83 

35-40 

10-7 

35-40 

6-3 

4 

6-32 

40-45 

40-45 

•4 

45-50 

45-50 

•3 

50-55 

50-55 

55  and  upwards 

55  and  upwards 
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No.  36. — MADRAS  EUROPEANS  attached  to 
SAPPERS  and  MINERS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  Europeans  attached  to  Sappers  and 
Miners,  in  the  Ten  Years  1847-56,  at  different 
Periods  of  Service. 


Period  of* 

Mean  Annual 

Deaths  in  the 

Average  Annual 

Strength  in 

10  Years 

Rate  of  Mortality 

3  Years. 

1847-56. 

per  cent. 

Total 

62*0 

26 

4-19 

Year. 

0-1 

4*3 

4 

9- 23 

1-2 

IT  3 

3 

2'65 

2-3 

5"1 

3-4 

6*0 

1 

1-67 

4-5 

7-0 

3 

4-50 

0-5 

33' 7 

11 

3' 27 

5-10 

18'7 

12 

6-43 

10-15 

8'3 

3 

3'60 

15-20 

ro 

20  and  upwards 

•3 

No.  37.— MADRAS  EFFECTIVE  SUPERNU- 
MERARIES. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  Madras 
Effective  Supernumeraries,  in  the  Ten  Years 
1847-56. 


Years  ending 
December  31st. 

Mean  Annual 
Strength. 

Deaths  in 
each  Year. 

Annual  Rate  of 
Mortality 
per  cent. 

1847 

278 

7 

2'  52 

1848 

278 

5 

1"80 

1849 

279-5 

13 

4"65 

1850 

283 

12 

4-24 

1851 

288-5 

4 

1'39 

1852 

290 

13 

4'48 

1853 

289"  5 

10 

3*45 

1854 

299 

7 

2' 34 

1855 

312-5 

12 

3'84 

1856 

317 

8 

2-52 

Average  of  the  1 
10  years  J 

291"  5 

9"1 

3"  12 

No.  38.— MADRAS  EFFECTIVE  SUPERNU- 
MERARIES. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  Effective  Supernumeraries,  at 
different  Ages,  in  the  Ten  Years  1847-56. 


Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total 

295-7 

91 

3'08 

Years. 

10-15 

15 

16 

17 
18 
19 

10-20 

20-25 

2'3 

1 

4-29 

25-30 

19- 3 

3 

1'55 

30-35 

62-0 

22 

3-55 

35-40 

87-7 

18 

2-05 

40-45 

73"  3 

25 

3-41 

45-50 

3l"0 

13 

4-  19 

50-55 

11-0 

5 

4-55 

55  and  upwards 

9-0 

4 

4-44 

No.  39— MADRAS  EFFECTIVE  SUPERNU- 
MERARIES. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  Effective  Supernumeraries,  at 
different  Periods  of  Service,   in   the  Ten  Years 


Period  of  Service. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
10  Years 
1847-56. 

Average  Annual 
Hate  of  Mortality 
per  cent. 

Total 

295' 7 

91 

3"0& 

Years. 

0-  1 

1-  2 

2-  3 

3-  4 

4-  5 

2'3 

2' 7 
2"3 

1 

4'29 

0-5 
5-10 
10-15 

7-3 
27-7 
78-0 

1 

8 
26 
20 
36 

1"36 
2*89 
3'33 

15-2P 
20  and  upwards 

so  / 
84-0 

2-  03 
4-29 

No.  40.— MADRAS  EUROPEAN  PENSIONERS. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  Madras 
European  Pensioners,  in  the  Ten  Years  1847-56. 


Years  ending 
December  31st. 

Mean  Annual 
Strength. 

Deaths  in 
each  Year. 

Annual  Rate  of 
Mortality  per  cent. 

1847 

454 

16 

3-52 

1848 

469 

22 

4-69 

1849 

464-5 

39 

8-40 

1850 

452-5 

19 

4-20 

1851 

445  •  5 

35 

7-86 

1852 

428 

28 

6-54 

1853 

398 

44 

11-06 

1854 

374-5 

29 

7-74 

1855 

363-5 

22 

6-05 

1856 

365-5 

28 

7-66 

Average  of  the  T 
10  years  J 

421-5 

28-2 

6-69 

No.  41.— MADRAS  EUROPEAN  PENSIONERS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  European  Pensioners,  at  different 
Ages,  in  the  Ten  Years  1847-56. 


Mean  Annual 

Deaths  in  the 

Average  Annual 

Ages. 

Strength  in 

10  Years 

Rate  of  Mortality 

3  Years. 

1847-56. 

per  cent. 

Total  - 

415-0 

282 

6-80 

20— 

1-0 

1 

10-00 

25— 

l-7 

1 

6-00 

30 — 

4-3 

2 

4-62 

35 — 

24-0 

14 

5-83 

40 — 

82-7 

62 

7-50 

45— 

107-0 

75 

7-01 

50— 

71-7 

37 

5*16 

55— 

40-3 

24 

5-95 

60— 

34"  0 

18 

5-29 

65— 

24-0 

24 

10-00 

70— 

14-3 

12 

8-37 

75  and  upwards 

io-o 

12 

120C 

4  T>  O 
1     J  >  w 
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No.  42.— EUROPEAN  PENSIONERS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  European  Pensioners,  at  different 
Periods  of  Service,  in  the  Ten  Years  1847-56. 


Mean  Annual 

Deaths  in  the 

Average  Annual 

Period  of 
Service. 

Strength  in  3 

10  Years, 

Rate  of  Mortality 

1847—56. 

per  cent. 

Total  - 

415-0 

282 

6-80 

0-5 

years. 

1-0 

1 

10-00 

5-10 

)» 

1-7  ' 

1 

6-00 

10-15 

jj 

5'3 

4 

7-50 

15-20 

)> 

32  •  3 

14 

4-33 

20-25 

93-7 

69 

7-37 

25-30 

» 

112-3 

79 

7-03 

30-35 

74-3 

48 

6-46 

35-40 

48-0 

26 

5-42 

40-45 

» 

22-7 

23 

10- 15 

45-50 

16-0 

10 

6-25 

50-55 

»» 

3-0 

3 

10-00 

55  and  upwards 

4-7 

4 

8-57 

No.  43.— EUROPEAN  VETERANS. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commissioned  Officers  and  Men  of  the  Madras 
European  Veterans,  in  the  Ten  Years  1847-56. 


Years  ending 
December  31st. 

Mean  Annual 
Strength. 

Deaths  in  each 
Year. 

Annual 
Rate  of  Mortality 
per  cent. 

1847 

218 

15 

6' 88 

1848 

213 

17 

7-98 

1849 

221 

8 

3-62 

1850 

235 

9 

3-83 

1851 

245 

11 

4-49 

1852 

249-5 

21 

8-42 

1853 

242 

14 

5'79 

1854 

240 

18 

7-50 

1855 

255 

13 

5-10 

1856 

284-5 

8 

2-81 

Average  of  the  1 
10  years  J 

240-3 

13-4 

5-58 

No.  44 — EUROPEAN  VETERANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  European  Veterans,  at  different 
Ages,  in  the  Ten  Years  1847-56. 


Ages. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths  in 
the  10  Years 
1847-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total  - 

245 

3 

134 

5- 

46 

20— 

3 

25 — 

1 

7 

1 

6 

00 

30— 

6 

3 

35— 

47 

7 

24 

5 

03 

40— 

78 

7 

44 

5 

59 

45— 

69 

3 

36 

5 

19 

50— 

25 

0 

20 

8 

00 

55— 

10 

0 

5 

5 

00 

60— 

3 

7 

2 

5 

45 

65— 

2 

0 

1 

5 

00 

70— 

•3 

75  and  upwards 

•3 

1 

30 

00 

No.  45.— EUROPEAN  VETERANS. 

Average  Annual  Rate  of  Mortality  per  Cent, 
amongst  the  Non-Commissioned  Officers  and  Men 
of  the  Madras  European  Veterans,  at  different 
Periods  of  Service,  in  the  Ten  Years  1847-56. 


Period  of 
Service. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths  in 
the  10  Years 
1847-56. 

Average 
Annual  Mortality 
per  cent. 

Total  - 

245-3 

134 

5-46 

0-5  years 
5-10  „ 

•3 
1-3 

10-15  „ 

5-3 

2 

3-75 

15-20  „ 

78-7 

32 

4-07 

20-25  „ 

71-0 

49 

6-90 

25-30  „ 

53-0 

29 

5*47 

30-35  „ 

21-7 

16 

7-38 

35-40  „ 

8-7 

2 

2-31 

40-45  „ 

3-0 

1 

3-33 

45-50  „ 

1-3 

50-55  „ 

•7 

1 

15-00 

55  and  upwards 

•3 

2 

60-00 
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No.  1. 


Table  showing  the  Strength  and  Deaths  in  each  of  the  Years  1845  to  1849,*  and  1851  to  1856,  of  the  Non- 
commissioned Officers  and  Men  of  the  European  Forces  of  the  late  East  India  Company  in  the  Presidency 
of  Bombay. 


Years 

Bombay 
Artillery. 

1st  Bombay 
Europeans. 

2nd  Bombay 
Europeans. 

3rd  Bombay 
Europeans. 

Town  Major's 
Non-Effective  List. 

Total 

ending 
30th  Sept. 

Strength 

on 
30th  Sept. 

Deaths 
during  the 
Year 

ending 
30th  Sept. 

Strength 
on 

30th  Sept. 

Deaths 
during  the 
Year 

ending 
30th  Sept. 

Strength 

on 
30th  Sept. 

Deaths 
during  the 
Year 
ending 
30th  Sept. 

Strength 

on 
30th  Sept, 

Deaths 
during  the 
Year 

ending 
30th  Sept. 

Strength 
on 

30th  Sept. 

Deaths 
during  the 
Year 

ending 
30th  Sept. 

Strength 
on 

30th  Sept. 

Deaths 
during  the 
Year 

ending 
30th  Sept. 

1845 

1846 

1847 

1848 

1849 

1850* 

1851 

1852 

1853 

1854 

1855 

1856 

1,132 
1,138 
1,335 
1,327 
1,360 

1,461 
1,503 
1,527 
1,507 
1,471 
1,451 

61 

103 

44 

31 

97 
* 

54 
41 

39 
75 
66 
44 

731 

669 
931 
875 
974 

1,053 
1,052 
972 
798 
861 
975 

21 
1 13 
21 

34 
62 

25 
20 
21 
34 
20 
17 

754 
777 
701 
1,039 
905 

1,048 
986 
915 
769 
915 
905 

45 
33 
52 
20 
21 

34 
38 
30 
20 
26 
26 

* 

551 
847 
819 

* 

14 
8 
10 

337 
368 
372 
363 

379 

* 

353 
360 
366 
378 
383 
419 

20 
25 
15 
8 
23 

11 

20 
6 
23 
13 
16 

2,954 
2,952 
3,339 
3,604 
3,61S 
* 

3,915 
3,901 
3,780 
4,003 
4,477 
4,569 

147 

274 
132 
93 

203 
* 

124 
119 
96 
166 
133 
113 

Total  - 

15,212 

655 

9,891 

388 

9,714 

345 

2,217 

32 

4,078 

180 

41,112 

1,600 

*  At  the  time  this  Table  was  made,  the  Muster  and  Casualty  Rolls  for  the  year  ending  September  30th,  1850,  could  not  be  found. 


No.  2. 

Table  showing  the  Mortality  per  Cent,  in  each  of  the  Years  1846  to  1849  *  and  1851  to  1856,  of  the  Non- 
commissioned Officers  and  Men  of  the  European  Forces  of  the  late  East  India  Company  in  the  Presidency 
of  Bombay. 


Bombay 
Artillery. 

1st  Bombay 
Europeans.  1 

2nd  Bombay 
Europeans. 

3rd  Bombay 
Europeans. 

Town  Major's  Non- 
Effective  List. 

Years. 

a. 

1  e" 

s  s 

Station  of 
Head-Quarters 

at  the 
beginning  and 
end  of 
each  Year. 

Oh 

£, 

5  'S 
o  o 

Station  of 
Head-Quarters 

at  the 
beginning  and 
end  of 
each  Year. 

o  o 

Station  of 
Head-  Quarters 

at  the 
beginning  and 
end  of 
each  Year. 

1  a 

o  u 

Station  of 
Head-Quarters 

at  the 
beginning  and 
end  of 
each  Year. 

"a  g 
o  o 

Station  of 
Head-Quarters 

at  the 
beginning  and 
end  of 
each  Year. 

Total. 

1846 

1847 

1848 

1849 

1850* 

1851 

1852 

1853 

1854 

1855 

1856 

9-07 
3-56 

2-  33 
7  ■  22 

3-  83 
2-77 

2-  57 

4-  94 
4-43 

3-  01 

1 

Poonah,  Ah- 
>  mednuggur, 
and  Bombay. 

16-14 

2-  63 

3-  77 
6-71 

2-47 

1-  90 

2-  08 

3-  84 
2-41 
1-85 

J  Kurrachee  7 
\  Kurrachee  J 
/  Kurrachee  1 
X  Kurrachee  J 
J  Kurrachee  \ 
\  Kurrachee  J 
/  Kurrachee  "1 
X  Pesbawur  J 

I      ?~  \ 
\  Poona  J 

f Poona  1 

X  Poona  J 

/  Aden  \ 

\  Aden  J* 

r  Aden  \ 

X  Kurrachee  J 

I  Kurrachee  \ 

X  Kurrachee  J 

J  Kurrachee  1 

X  Kurrachee  J 

4-31 
7-04 
2-30 

2-  16 

3-  48 
3-74 
3-16 

2-  38 

3-  09 
2-86 

f  Belgaum  T 
X  Belgaum  J 
f  Belgaum  1 
1  Aden  J 
J  Aden  1 
1  Aden  f 
/  Aden  1 
1  Aden  J 

I       ^  \ 
\  Belgaum  J 

[  Belgaum  \ 
X  Belgaum  J 
J  Belgaum  "1 
X  Kurrachee  J 

f  Kurrachee  "1 
X  Kurrachee  J 
/Hyderabad  1 
X  Hyderabad  J 

f  Hyderabad  1 

[Hyderabad  / 

* 

2  -54 
•94 
1  •  22 

J  Poonah. 

7-09 

4-  05 

2-  18 
6-20 

3-  01 

5-  61 
1-65 

6-  18 
3-42 
3-99 

•  Bombay. 

9-28 

4-  20 

2-  68 

5-  62 
* 

3-  29 

3-  05 
2-50 

4-  27 
3'H 
2-50 

Average  ~| 
Annual  1 
Mortality  | 
per  cent.  J 

4-27 

4-06 

3-38 

1-44 

4-32 

3-89 

*  At  the  time  this  Table  was  made  the  Muster  and  Casualty  Rolls  for  the  year  ending  September  30th,  1850,  could  not  he  found. 
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No.  3.— STRENGTH  OF  EFFECTIVES  AND  NON-EFFECTIVES.* 


Table  showing  the  Age  and  Period  of  Service  of  the  Non-Commissioned  Officers  and  Men  of  the  Bombay 
Artillery,  the  1st  and  2nd  Bombay  Europeans,  and  the  Town  Major's  Non-Effectiye  List,  for  the  Three 
Years  1847,  1852,  and  1856. 


Period  of  Service. 

Months. 

Years. 

Age. 

Total. 

0— 

3— 

6— 

9— 

Total 
under 
1  Year. 

1 

2 

3 

4 

Total 
under 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

Total  - 

10,990 

167 

150 

271 

544 

1,132 

1,107 

920 

516 

771 

4,446 

3,905 

1,599 

785 

255 

10-15 

7 

1 

1 

2 

4 

7  J 

15 

9 

6 

m 

2 

9 

16 

15 

1 

2 

3 

raS4u, 

5 

1 

2 

15 

1  7 
1  / 

1  1 
i  1 

2 

2 

2 

2 

1 

3 

10 

1 

18 

20 

1 

3 

4 

4 

2 

4 

20 

19 

196 

27 

32 

34 

47 

140 

45 

3 

3 

5 

196 

10-20 

258 

28 

34 

34 

54 

150 

65 

19 

9 

14 

257 

•  1 

20—25 

2,816 

121 

96 

196 

352 

765 

767 

573 

172 

226 

2,503 

310 

3 

25—30 

4,079 

18 

IS 

41 

132 

209 

248 

303 

309 

464 

1,533 

2,403 

140 

3 

30—35 

2,438 

6 

6 

26 

24 

23 

59 

138 

1,097 

1,006 

196 

1 

35—40 
40—45 

 -2- 

2 

1 

1 

7 

11 

90 

415 

434 

956 
301 

1 

2 

1 

ttJi>* 

4 

32 

140 

-6  1 

121 

45—50 

99 

3 

10 

86 

50—55 

37 

2 

35 

55  and  upwards 

6 

6 

*  The  3rd  Bombay  European  Regiment  is  excluded  throughout  these  Tables,  unless  otherwise  stated,  as  it  was  not  formed  until  the  year  1854. 


No.  4.— DEATHS  OF  EFFECTIVES  AND  NON-EFFECTIVES. 


Table  showing  the  Age  and  Period  of  Service  of  the  Non-Commissioned  Officers  and  Men  of  the  Bombay 
Artillery,  the  1st  and  2nd  Bombay  Europeans,  and  the  Town  Major's  Non-Effective  List,  for  the  Ten 
Years  1846-49  and  1851-56. 


jrenoa  oi  service. 

Months. 

Years. 

Age. 

Total. 

0— 

3— 

6— 

9— 

Total 
under 
1  Year. 

1 

2 

3 

4 

Total 
under 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

Total  - 

1,421 

17 

25 

64 

17 

123 

126 

107 

106 

106 

568 

469 

239 

96 

49 

10-15 

15 

16 

17 

1 

1 

18 

3 

1 

1 

 1  

2 

1 

19 

9 

2 

4 

2 

8 

8 

1 

10-20 

13 

3 

4 

2 

9 

1 

10 

3 

20—25 

377 

15 

17 

42 

10 

84 

86 

70 

46 

29 

315 

62 

25—30 

476 

2 

4 

15 

5 

26 

39 

34 

54 

68 

221 

233 

22 

30—35 

341 

1 

3 

4 

1 

3 

4 

9 

21 

154 

159 

7 

35—40 

149 

17 

55 

70 

7 

40—45 

45 

1 

1 

3 

18 

23 

45—50 

14 

1 

13 

50—55 

5 

5 

55  and  upwards 

1 

1 

No.  5. 

—STRENGTH  OF  EFFECTIVES. 

Table  showing 

the  Age  and 

Period  of  Service  of  the  Non-Commissioned  Officers 

and 

Men  of  the  Bombay 

Artillery,  and  the  1st  and  2nd  Bombay  Europeans,  for  the  Three  Years  1847,  1852,  and  1856. 

Period  of  Service. 

Months. 

Years. 

Age. 

Total. 

0— 

3— 

6— 

9— 

Total 
under 
1  Year. 

1 

2 

3 

4 

Total 
under 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

Total  - 

9,839 

166 

148 

267 

538 

1,119 

1,060 

842 

455 

721 

4,197 

3,596 

1,404 

592 

50 

10-15 

5 

_ 

1 

1 

2 

2 

5 

15 

4 

2 

2 

4 

16 

6 

1 

2 

1 

2 

6 

17 

7 

1 

l 

2 

3 

6 

1 

18 

13 

1 

1 

2 

6 

1 

4 

13 

19 

191 

27 

32 

34 

47 

140 

45 

2 

1 

3 

191 

10-20 

226 

28 

34 

34 

49 

145 

59 

5 

4 

12 

225 

1 

20—25 

2,726 

120 

96 

195 

351 

762 

738 

553 

161 

220 

2,434 

289 

3 

25—30 

3,823 

18 

17 

38 

132 

205 

237 

270 

277 

434 

1,423 

2,267 

131 

2 

30—35 

2,155 

6 

6 

25 

14 

12 

51 

108 

966 

905 

176 

35—40 

748 

1 

1 

1 

4 

6 

70 

346 

322 

4 

40—45 

150 

1 

1 

3 

18 

87 

41 

45—50 

1!ni>0  ,<9"a 

1 

4 

4 

50—55 

2 

1 

1 

55  and  upwards 
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No.  6. — DEATHS  OF  EFFECTIVES. 


Table  showing  the  Age  and  Period  of  Service  of  the  Non-Commissioned  Officers  and  Men  of  the  Bombay 
Artillery  and  the  1st  and  2nd  Bombay  Europeans,  for  the  Ten  Years  1846-49  and  1851-56. 


Period  of  Service. 

Months. 

Years. 

Age. 

Total. 

0— 

3— 

6— 

9— 

Total 
under 

1 

2 

3 

4 

Total 
under 

5 — 

10 — 

15 — 

20  and 
upwards. 

1  Year. 

5  Years. 

Total 

1,261 

16 

25 

60 

16 

117 

118 

105 

101 

96 

537 

432 

212 

63 

17 

10-15 
15 
16 
17 
18 
19 

1 

3 
9 

1 

2 

4 

2 

1 

8 

1 

2 
8 

.1 
1 

10—20 
20—25 
25—30 
30—35 
35—40 
40—45 
45—50 

55  and  upwards  - 

13 
363 
442 
303 
112 

27 
1 

14 

2 

3 
17 
4 
1 

4 
39 
15 

2 

2 
10 
4 

9 
80 
25 

3 

82 
35 
1 

69 
33 
3 

1 

45 
50 
4 

1 

27 
61 

8 

10 
303 
204 

19 

1 

3 
60 
218 
135 
16 

20 
145 
45 
2 

4 
46 
13 

5 
11 
1 

Table  showing 

No.  7.— STRENGTH  OF  NON-EFFECTIVES. 

the  Age  and  Period  of  Service  of  Non-Commissioned  Officers  and  Men  on 
Non-Effective  List,  for  the  Three  Years  1847,  1852,  and  1856. 

the  Town  Major's 

Period  of  Service. 

Months. 

Years. 

Age. 

Total. 

0— 

6— 

9— 

Total 
under 
1  Year. 

1 

2 

3 

4 

Total 
under 
5  Years. 

5  — 

10— 

15— 

20  and 
upwards. 

Total 

1,151 

1 

2 

4 

6 

13 

47 

78 

61 

50 

249 

309 

195 

193 

205 

10-15 
15 
16 
17 
18 
19 

2 

2 
1 

5 
2 
3 
1 

2 

5 
9 
4 
7 
5 

2 
1 

2 

ii  2 
1 

S  2 

4 
2 

1 

2 
2 

2 

5 
9 
4 
7 

5 

10—20 
20—25 
25—30 
30—35 

32 
90 
256 
283 

1 

1 

1 

3 

5 
1 

1  5 

3 

4 

6 
29 
11 

1 

14 

20 
33 
10 

5 
11 
32 
11 

2 
6 
30 
8 

32 
69 
110 

30 

21 
136 
131 

9 

101 

1 

20 

1 

35—40 
40—45 
45—50 

208 
151 
90 

1 

1 

1 

0 

3 
1 

5 
3 

20 
1 

69 
14 
2 

112 

53 
6 

2 
80 
82 

50—55 
55  and  upwards  - 

35 

6  j 

1 

34 
6 

No.  8.— DEATHS  OF  NON-EFFECTIVES. 


Table  showing  the  Age  and  Period  of  Service  in  India  of  Non-Commissioned  Officers  and  Men  on  the  Town 
Major's  Non-Effective  List,  for  the  Ten  Years  1846-49  and  1851-56. 


Period  of  Service. 

Months. 

Years. 

A 

ge. 

Total. 

0— 

3  — 

6— 

9— 

Total 
under 
1  Year. 

1 

2 

3 

4 

Total 
under 
5  Years, 

5 — 

10— 

15— 

20  and 
upwards. 

Total 

160 

1 

4 

1 

6 

8 

2 

5 

10 

31 

37 

27 

33 

32 

10-15 
15 
16 
17 
18 
19 

10—20 
20—25 
25—  30 
30—35 
35—40 
40—45 
45—55 
50—55 

14 

34 
38 
37 
18 
13 
5 

1 

3 
1 

1 

4 

1 
1 

4 
4 

1 
1 

1 

4 

2 

7 

;r 

12 
17 

2 

2 

15 
19 

2 
14 
10 

1 

3 
24 
5 
1 

2 
12 
12 

5 

55  and  upwards  - 

1 

-  I  - 

1 

4  B  4 
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No.  9— CASUALTIES  AMONGST  THE  EFFECTIVES  AND  NON-EFFECTIVES 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of  the 
Bombay  Artillery,  the  1st  and  2nd  Bombay  Europeans,  and  the  Town  Major's  Non-Effective  List,  for 
the  Ten  Years  1846-49  and  1851-56. 


Total. 

Months. 

Total 
under  1 
Year. 

1 

2 

J.  oiai 

10— 

15— 

20  and 



0— 

3— 

6— 

9— 

3 

4 

under  5 
Years. 

5  — 

upwards. 

Deaths  - 

1   A  0 1 

17 

25 

64 

17 

123 

126 

107 

106 

106 

568 

469 

239 

96 

49 

Leaving  the  Corps  - 

2,527 

56 

29 

51 

32 

168 

244 

135 

190 

167 

904 

697 

516 

193 

217 

Pensioned       —         —         —  — 

441 

lo 

A 

c 
D 

9 

25 

88 

104 

193 

Invalided  to  Europe  -          -          -  1 
„       Chunar  or  other  parts  of  India  J 

275 

_ 

1 

1 

1 

3 

ii 

9 

33 

35 

91 

70 

106 

8 

Sent  to  lunatic  asylum  - 

29 

i 

2 

i 

3 

3 

6 

15 

7 

5 

2 

Discharged  by  purchase 

114 

1 

l 

2 

3 

7 

13 

11 

14 

5 

50 

33 

30 

1 

„       (time  expired  or  otherwise)  - 

549 

2 

g 

4 

12 

33 

43 

50 

50 

188 

188 

149 

20 

4 

Promoted        -          -          -  - 

9 





_ 



1 

1 

7 

Transferred  to  Town  Major's  list 

112 

13 

9 

g 

3 

30 

4 

2 

1 

3 

40 

38 

15 

19 

„        to  other  corps 

925 

38 

16 

35 

20 

109 

163 

55 

71 

62 

460 

296 

118 

38 

13 

Deserted         -          -          -  - 

73 

4 

1 

5 

6 

8 

12 

4 

35 

33 

5 

Joining  the  Corps  - 

1,057 

796 

2 

42 

44 

884 

86 

5 

8 

10 

993 

53 

8 

2 

1 

Remanded  from  Town  Major's  List 

13 

1 

1 

1 

1 

3 

6 

5 

2 

Prom  other  corps  - 

249 

3 

2 

42 

44 

91 

85 

4 

6 

7 

193 

47 

6 

2 

i  1 

Enlisted  in  India  - 

17 

17 

17 

17 

„     in  Europe       -          -  - 

773 

773 

773 

773 

Rejoined  from  desertion 

4 

1 

1 

1 

1 

3 

1 

.  Entertained      -          -          -  - 

1 

1 

1 

1 

Casualty  not  specified  - 

No.  10.— CASUALTIES  AMONGST  THE  EFFECTIVES. 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of  the 
Bombay  Artillery  and  the  1st  and  2nd  Bombay  Europeans,  for  the  Ten  Years  1846-49  and  1851-56. 


Total. 

Months. 

Total 
under  1 
Year. 

j  Total 
j  under  5 
Years. 

20  and 

jo— 

3— 

6— 

9— 

1 

2 

3 

4 

5— 

10  — 

15— 

upwards. 

Deaths  - 

1,261 

16 

25 

60 

16 

117 

118 

105 

101 

96 

537 

432 

212 

63 

17 

Leaving  the  Corps      -         -  - 

2,172 

54 

24 

47 

29 

154 

230 

115 

175 

150 

824 

598 

455 

161 

134 

Pensioned                 -         -  - 

365 

13 

3 

6 

2 

24 

31 

85 

94 

131 

Invalided  to  Europe  -          -          -  T 
„       Chunar  or  other  parts  of  India  J 

275 

1 

1 

1 

3 

11 

9 

33 

35 

91 

70 

106 

8 

Sent  to  lunatic  Asylum 

17 

1 

1 

2 

1 

1 

3 

7 

5 

4 

1 

Discharged  by  purchase 

113 

1 

1 

2 

3 

7 

13 

11 

14 

5 

50 

32 

30 

1 

„       (time  expired  or  otherwise) 

474 

— 

2 

3 

3 

8 

27 

35 

44 

47 

161 

161 

132 

19 

1 

Transferred  to  Town  Major's  list  - 

112 

13 

9 

5 

3 

30 

4 

2 

1 

3 

40 

38 

15 

19 

„       to  other  corps 

746 

36 

11 

34 

18 

99 

157 

46 

64 

51 

417 

230 

78 

19 

2 

Deserted         -          -          -  - 

69 

4 

1 

5 

5 

8 

12 

4 

34 

30 

5 

Other  causes    -          -          -  - 

Joining  the  Corps  - 



1,057 



796 

2 

42 

44 

884 

86 

5 

8 

10 

993 

53 

8 

2 

1 

Eemanded  from  Town  Major's  list 

13 

1 

1 

1 

1 

3 

6 

5 

2 

Prom  other  corps        -          -  - 

249 

3 

2 

42 

44 

91 

85 

4 

6 

7 

193 

47 

6 

2 

1 

Enlisted  in  India  - 

17 

17 

17 

17 

„      in  Europe       -          -  - 

773 

773 

773 

773 

Rejoined  from  desertion 

4 

1 

1 

1 

1 

3 

1 

Entertained  - 

1 

1 

1 

1 

Casualty  not  specified  - 
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No.  11. — CASUALTIES. — NON-EFFECTIVES. 

Number  of  Deaths,  Discharges,  and  other  Casualties  amongst  the  Non-Commissioned  Officers  and  Men  of  the 

Town  Major's  List,  for  the  Ten  Years  1846-49  and  1851-56. 


Total. 

Months.  ; 

Total 
under 
1  Year. 

1 

2 

I 

Total 
under 
5  Years. 

10— 

20  and 



0 — 

O 

o — 

6 

Q 

3 

4 

5— 

15— 

upwards. 

T*!t?  a  TTTQ                                —                   —                   m               ■'  m 

1G0 

1 

4 

i 

6 

8 

2 

5 

10  1 

1 

31 

37 

27 

33 

32 

TilT  AVTVfl  TTTT?  (~*. f\Jt T> s  _ 

355 

2 

5 

4 

— 

3 

14 

14 

20 

15 

17 

80 

99 

61 

32 

83 

T^oti  m/"»n  orl                                                                 _  ^ 

70 

— 

— 

— 

1 

1 

3 

10 

62 

T  T1  VH  11  fl  Pn   ff*    n,nT*f*T"*P                                     •  — 
Xli  V  (<- 1  Hi  v  (.  1  tU  -X-J  U.1  UUc                P  ■' 

„          Chunar,  or  other  parts  of  India 

Sent  to  lunatic  asylum  - 

12 

— 

1 

2 

2 

3 

8 

2 

1 

1 

— 

1  liCPnorfTOn    p»  \r  niivf  n  *i  c/i     _    — 

Allodial  llcU.  Uy  puiCilaoU  ~ 

\ 

1 

f  tinrip  PTrtirpfi  f*T  ntriPfwiCpA  — 

\  1 1 1 1 1  v    CAUliCU.  Ul    ULllCl  ulot  / 

75 

3 

1 

4 

6 

8 

6 

3 

27 

27 

17 

1 

3 

"Prmnntprl                _             _             _  _ 

8 

1 

7 

-L  1  ClllolCl  ICU   LU  jLU.il J  Ul  a   110  L 

to  other  corps 

179 

2 

5 

1 

2 

10 

6 

9 

7 

11 

43 

66 

40 

19 

11 

"Opcprtpfl  _             _                            .  _ 

4 

— 

— 

— 

1 

1 

3 

Joinikg  the  Corps  ... 

Remanded  from  Town  Major's  list 

From  other  corps  ... 

Enlisted  in  India  - 

„      in  Europe  ... 

Rejoined  from  desertion  -          -  - 

Entertained        -         -         -  - 

Casualty  not  specified  - 

No.  12. 

Table  showing  the  Mean  Strength,  Deaths,  and  Annual  Rate  of  Mortality  per  Cent.,  in  the  Ten  Years 
1846-49  and  1851-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late 
East  India  Company  in  Bombay. 


Years  ending 

Mean  Strength. 

Deaths  in  each  Year. 

Annual  Rate  of  Mortality  per  cent. 

30th  Sept. 

Total. 

Effectives.* 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

1846 

2,953 

2,600-5 

352-5 

274 

249 

25 

9*28 

9-58 

7-09 

1847 

3,145-5 

2,775-5 

370 

132 

117 

15 

^4-20 

4  -  22 

4-05 

1848 

3,471-5 

3,104-0 

367-5 

93 

85 

8 

2-68 

2-74 

2*18 

1849 

3,611 

3,240 

371 

203 

180 

23 

5-62 

5*56 

6-20 

1850 

# 

% 

* 

* 

* 

1851 

3,766-5 

3,400-5 

366 

124 

113 

11 

3'29 

3-32 

3-01 

1852 

3,908 

3,551-5 

356-5 

119 

99 

20 

3-05 

2-79 

5-61 

1853 

3,840-5 

3,477-5 

363 

96 

90 

6 

2-50 

2-59 

1-65 

1854 

3,891-5 

3,519-5 

372 

166 

143 

23 

4-27 

4-06 

6-18 

1855 

4,240 

3,859-5 

380-5 

133 

120 

13 

3-14 

3-11 

3-42 

1856 

4,523 

4,122 

401 

113 

97 

16 

2-50 

2-35 

3-99 

Average  ] 
of  the  I 
10  years  J 

3,735-05 

3,365  •  05 

370-0 

145-3 

129-3 

16 

3-89 

3-84 

4-32 

*  Includes  3rd  Bombay  Europeans. 

4  C 
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No.  13. 

Table  showing  the  Strength,  Deaths,  and  Average  Annual  Rate  of  Mortality  per  Cent.,  in  the  Ten  Years 
1846-49  and  1851-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late 
East  India  Company  in  Bombay  at  different  Ages. 


Ages. 

Strength. 

Deaths. 

Average  Annual  Eate  of  Mortality 
per  cent. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 

-Lillet,  LI  V  CO. 

Total. 

Effectives. 

Non- 
Effectives. 

Total  - 

10,990 

9,839 

1,151 

1,421 

1,261 

160 

3-88 

3 

•84 

4 

17 

10-15 

5 

2 

15 

9 

4 

5 

16 

15 

6 

9 

17 

11 

7 

4 

1 

1 

2 

73 

4 

29 

18 

20 

13 

7 

3 

3 

4 

50 

6 

92 

19 

196 

191 

5 

9 

9 

1 

38 

1 

41 

10-20 

258 

226 

32 

13 

13 

1 

51 

1 

73 

20-25 

2,816 

2,726 

90 

377 

363 

14 

4 

02 

3 

99 

4 

67 

25-30 

4,079 

3,823 

256 

476 

442 

34 

3 

50 

3 

47 

3 

98 

30-35 

2,438 

2,155 

283 

341 

303 

38 

4 

20 

4 

22 

4 

03 

35-40 

956 

748 

208 

149 

112 

37 

4 

68 

4 

49 

5 

34 

40-45 

301 

150 

151 

45 

27 

18 

4 

49 

5 

40 

58 

45-50 

99 

9 

90 

14 

1 

13 

4 

24 

3 

33 

4 

33 

50-55 

37 

2 

35 

5 

5 

4 

05 

4 

29 

55  &  upwards 

6 

6 

1 

1 

5 

00 

00 

No.  14. 

Table  showing  the  Strength,  Deaths,  and  Average  Annual  Rate  of  Mortality  per  Cent.,  in  the  Ten  Years 
1846-49  and  1851-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  European  Forces  of  the  late 
East  India  Company  in  Bombay  at  different  Periods  of  Service. 


Period 

Strength. 

Deaths. 

Average  Annual  Eate  of  Mortality 
per  cent. 

of 
Service. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

Total. 

Effectives. 

Non- 
Effectives. 

Total  - 

10,990 

9,839 

1,151 

1,421 

1,261 

160  i 

3-88 

3-84 

4-17 

0-  1  years 

1-  2  „ 

1,132 
1,107 
920 
516 
771 

1,119 
1,060 
842 
455 
721 

13 
47 
78 
61 
50 

123 
126 
107 
106 
106 

117 
118 
105 
101 

96 

6 
8 

3-26 
3-41 

3-14 
3-34 

13-85 

5-  11 
•77 

2-46 

6-  00 

2-  3  „ 

3-  4  „ 

4-  5  „ 

2 
5 
10 

3-  49 
6-16 

4-  12 

3-74 
6-66 
3-99 

0-5  years 
5-10  „ 
10-15  „ 

4,446 
3,905 
1,599 

4,197 
3,596 
1,404 

249 
309 
195 

568 
469 
239 

537 
432 
212 

31 
37 
27 

3-83 

3-  60 

4-  48 

3-84 

3-  60 

4-  53 

3-73 

3-  59 

4-  15 

15-20  „ 
20  &  upwards 

785 
255 

592 
50 

193 
205 

96 
49 

63 
17 

33 
32 

3-67 
5-76 

3-19 
10-20 

5-13 
4-68 

No.  15. — EFFECTIVES  AND  NON-EFFECTIVE S. 

Average  Annual  Mortality  per  Cent.,  at  different  Ages  and  at  different  Periods  of  Service,  amongst  the  Non- 
Commissioned  Oeficers  and  Men  of  the  Effectives  and  Non-Effectives  of  the  European  Forces  of  the  late 
East  India  Company  in  Bombay,  during  the  Ten  Years  1846-49  and  1851-56. 


Years  of  Service. 


Under 
1  Year. 


Under 
5  Years. 


10— 


15— 


20  and 
upwards. 


10-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55  and  upwards 


1-80 
3-29 
3-73 
20-00 


3-  36 

4-  72 
1-15 


3-66 
3-37 
3'75 


3-33 
8-02 
5-24 
5-22 

15-00 


3-  85 

4-  40 
4-58 


? 

6-00 


7*50 


4-71 
4-74 

3-98 
2-81 


1-07 
4-84 
3-86 
3-00 


35-00 
5-70 
4-53 

4-  29 

5-  00 
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No.  16. — EFFECTIVES. 


Average  Annual  Mortality  per  Cent.,  at  different  Ages  and  at  different  Periods  of  Service,  amongst  the  Non- 
commissioned Officers  and  Men  of  the  Effectives  of  the  European  Forces  of  the  late  East  India  Company 
in  Bombay,  during  the  Ten  Years  1846-49  and  1851-56. 


Years  of  Service. 

Ages. 

Under 
1  Year. 

1 

2 

3 

4  j 

Under 
5  Years. 

10  

15 — 

20  and 
upwards. 

10-20 

1-86 

7-50 

1-33 

? 

20-25 
25-30 
30-35 

3-15 
3-66 
15-00 

3-  33 

4-  43 
1-20 

,  3-74 
3-67 
6-43 

8-39 
5'42 
10-00 

3-  68 

4-  22 
4-71 

3-  73 

4-  30 

5-  28 

6-23 
2-88 
4-19 

4-58 
4-81 

•68 

35-40 
40-45 
45-50 
50-55 
55  and  upwards 

30-00 

6-86 

3-93 
3-33 

4-29 
4-48 

37-50 
8-05 
7-50 

No.  17.— NON-EFFECTIVE  S. 
Average  Annual  Mortality  per  Cent.,  at  different  Ages  and  at  different  Periods  of  Service,  amongst  the  Non- 
commissioned Officers  and  Men  of  the  Non-Effectives  of  the  European  Forces  of  the  late  East  India 
Company  in  Bombay,  during  the  Ten  Years  1846-49  and  1851-56. 


Years  of  Service. 


Ages. 

Under 
1  Year. 

1 

2 

o 

4 

Under 
5  Years. 

5— 

10— 

15— 

20  and 
upwards. 

10-20 

_ 

_ 

20-25 

40-00 

4-14 

1-50 

2-73 

10-00 

5  •  22 

2-86 

25-30 

7-50 

10-91 

•91 

3-75 

7-00 

4-64 

3-31 

6-67 

30-35 

3-75 

2-00 

4-35 

4-16 

4-50 

35-40 



1'50 

4-35 

6-43 

30-30 

40-45 

2-14 

2-83 

4-50 

45-50 

5-00 

4-39 

50-55 

4-41 

.  55  and  upwards 

.  5-00 

No.  18.— EFFECTIVES. 

Average  Annual  Mortality  per  Cent.,  at  different 
Periods  of  Service,  amongst  the  Non-Commissioned 
Officers  and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Bombay, 
during  the  Ten  Years  1846-49  and  1851-56,  showing 
the  Age  on  entering  India. 


Period 

Age  on 

entering  India, 

of  Service. 

10- 

-20 

15 

-25 

20-30 

25-35 

30-40 

35-45 

40-50 

0-5  years. 

1 

33 

3- 

73 

4-30 

5-28 

30-00 

5-10  „ 

6 

52 

2- 

88 

4-19 

6-86 

10-15  „ 

4 

58 

4- 

81 

3-90 

3-33 

15-20  „ 

68 

4- 

29 

4-48 

20  and  upwards 

37 

50 

8- 

05 

7-50 

No.  19.— EFFECTIVES  AND  NON-EFFECTIVES. 

Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually  in  the  Ten  Years  1846-49  and 
1851-56,  from  (1)  all  Causes,  (2)  Death,  and  (3) 
other  Causes,  amongst  the  Non-Commissioned  Offi- 
cers and  Men  of  the  Effectives  and  Non-Effectives 
of  the  European  Forces  of  the  late  East  India  Com- 
pany in  Bombay,  at  different  Periods  of  Service. 


Period 
of  Service. 

Proportion  per  cent,  leavin 

g  the  Corps  annually. 

From  all 
Causes. 

By  Death. 

Pensioned,  invalided, 
discharged,  transferred 
to  other  Corps,  &c. 

0-5  years 
5-10  „ 
10-15  „ 
15-20  „ 
.20  and  upwards 

9-93 
8-95 
14-16 
11-05 
31-29 

3-83 

3-  60 

4-  48 
3-67 

5-  76 

6-  10 
5-35 
9-68 

7-  38 
25-53 

No.  20.— EFFECTIVES. 
Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually  in  the  Ten  Years  1846-49  and 
1851-56,  from  (1)  all  Causes,  (2)  Death,  and  (3) 
other  Causes,  amongst  the  Non-Commissioned  Offi- 
cers and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Bombay 
at  different  Periods  of  Service. 


Period 
of  Service. 

Proportion  per  cent,  leavin 

a;  the  Corps  annually. 

From 
all  Causes. 

By  Death. 

Pensioned,  invalided, 
discharged,  transferred 
to  other  Corps,  &c. 

0-5  years 

5-10  „ 
10-15  „ 
] 5-20  „ 
20  and  upwards 

9-73 
8-59 
14-25 
11-35 
90-60 

3-84 

3-  60 

4-  53 
3-19 

10-20 

5-89 
4-99 
9-72 
8-16 
80-40 

No.  21.— NON-EFFECTIVES. 
Table  showing  the  Proportion  per  Cent,  leaving  the 
Corps  annually  in  the  Ten  Years  1846-49  and 
1851-56,  from  (1)  all  Causes,  (2)  Death,  and  (3) 
other  Causes,  amongst  the  Non-Commissioned  Offi- 
cers and  Men  of  the  Non-Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Bombay, 
at  different  Periods  of  Service. 


Proportion  per  cent,  leaving  the  Corps  annually. 


of  Service. 

From  all 
Causes. 

By  Death. 

Pensioned,  invalided, 
discharged,  transferred 
to  other  Corps,  &c. 

0-5  years 

13-37 

3-73 

9-64 

5-10  „ 

13-20 

3-59 

9-61 

10-15  „ 

13-53 

4-15 

9-38 

15-20  „' 

10-10 

5-13 

4-97 

20  and  upwards 

16-83 

4-68 

12-15 

4  C  2 
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No.  22. — EFFECTIVES  AND  NON-EFFECTIVES. 


Table  showing  the  Proportion  per  Cent,  leaving  the  Corps  annually,  from  various  Causes,  in  the  Ten  Year8 
1846-49  and  1851-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  Effectives  and  Non-Effectives 
of  the  European  Forces  of  the  late  East  India  Company  in  Bombay,  at  different  Periods  of  Service. 


Period  of  Service,  Years. 

Casualties. 

Total. 

Under 

20 

5  Years. 

5— 

10— 

15 — 

and  upwards. 

Leaving  the  corps  from  various  causes 

6'90 

6-10 

5-35 

9-68 

7'38 

25-53 

Pensioned  ------ 

1-20 

•17 

•24 

1-65 

3-97 

22-71 

Invalided  to  Europe            -          -          -        -  ~[ 

•75 

•61 

•54 

1*99 

•31 

Invalided  (India)     -          -          -                   -  J 

Sent  to  lunatic  asylum  - 

•08 

•10 

•05 

•09 

•08 

Discharged  by  purchase      -          -          -  - 

•31 

•34 

•25 

•56 

*04 

Discharged  (time  expired  or  otherwise) 

1-50 

1-27 

1-44 

2-81 

•76 

•47 

Promoted               -----  - 

•02 

■01 

•04 

•82 

Transferred  to  Town  Major's  list  ... 

•31 

•27 

•29 

•28 

•73 

Transferred  to  other  corps  - 

2-53 

3-10 

2-28 

2'21 

1-45 

1-53 

Deserted  ------ 

•20 

•24 

•25 

•09 

Missing  ------ 

Other  causes  - 

No.  23.— EFFECTIVES. 


Table  showing  the  Proportion  per  Cent,  leaving  the  Corps  annually,  from  various  Causes,  in  the  Ten  Years 
1846-49  and  1851-56,  amongst  the  Non-commissioned  Officers  and  Men  of  the  Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Bombay  at  different  Periods  of  Service. 


Casualties. 

Total. 

Period  of  Service,  Years. 

Under 
5  Years. 

5— 

■  0- 

15— 

20 

and  upwards. 

Leaving  the  corps  from  various  causes 

6-62 

5-89 

4-99 

9-72 

8-16 

SO -40 

Pensioned  ------ 

1-13 

•17 

•26 

1-82 

4-77 

78-60 

Invalided  to  Europe            -          -          -        -  \ 

•84 

•65 

•58 

2-26 

•41 

Invalided  (India)     -          -          -  -J 

•05 

•04 

•09 

•05 

Sent  to  lunatic  asylum  - 

•05 

Discharged  by  purchase 

•34 

•36 

•27 

•64 

•05 

Discharged  (time  expired  or  otherwise) 

1-44 

1-15 

1-34 

2-81 

•96 

•60 

Promoted  ------ 

•01 

•01 

Transferred  to  Town  Major's  list  - 

•34 

•29 

•32 

•32 

•96 

Transferred  to  other  corps  - 

2-26 

2-98 

1'92 

1-67 

■96 

1-20 

Deserted  ------ 

•21 

•24 

•25 

•11 

Missing  ------ 

Other  causes  - 

No.  24.— NON-EFFECTIVES. 


Table  showing  the  Proportion  per  Cent,  leaving  the  Corps  annually,  from  various  Causes,  iu  the  Ten  Years 
1846-49  and  1851-56,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  Non-Effectives  of  the  European 
Forces  of  the  late  East  India  Company  in  Bombay,  at  different  Periods  of  Service. 


Casualties. 


Leaving  the  corps  from  various  causes 


Pensioned    -  -  -  - 

Invalided  to  Europe 
Invalided  (India)  - 
Sent  to  lunatic  asylum 
Discharged  by  purchase 
Discharged  (time  expired  or  otherwise) 
Promoted     -  -  -  - 

Transferred  to  Town  Major's  list 
Transferred  to  other  corps  - 
Deserted      -  -  -  - 

Missing  - 
Other  causes  - 


Total. 

Period  of  Service,  Years. 

Under 
5  Years. 

5— 

10— 

15— 

20 

and  upwards. 

9-25 

9-64 

9-61 

9-38 

4-97 

12-15 

1-98 

•12 

•46 

1-55 

9-08 

•31 

•96 

•19 

•15 

•16 

•03 

•  10 

1-95 

3-25 

2-62 

2-62 

•16 

•44 

•21 

•16 

1-02 

4-67 

5-19 

6-41 

6-15 

2-94 

1-61 

•10 

•12 

•29 
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No.  25. — BOMBAY  ARTILLERY. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  Bombay 


Artillery,  in  the  Ten  Years  1846-49  and  1851-56. 

Years. 

Mean  Annual 
Strength. 

Deaths 
in  each  Year. 

Annual 
Rate  of  Mortality 
per  cent. 

1846 

1,135 

103 

9-07 

1847 

1,236-5 

44 

3-56 

1848 

1,331 

31 

2-33 

1849 

1,343-5 

97 

7-22 

1850 

* 

* 

1851 

1,410-5 

54 

3-83 

1852 

1,482 

41 

2-77 

1853 

1,515 

39 

2-57 

1854 

1,517 

75 

4-94 

1855 

1,489 

66 

4-43 

1856 

1,461 

44 

3-01 

Average  of  \ 
the  10  years  J 

1,392 

59-4 

4-27 

No.  26.— BOMBAY  ARTILLERY. 

Average  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the 
Bombay  Artillery,  at  different  Ages,  in  the  Ten 
Years  1846-49  and  1851-56. 


Ages. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths 
in  the  10  Years 
1846-49  and 
1851-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total 

1,429- 

7 

594 

4 

15 

10-15 

1- 

7 

15 

1- 

3 

16 

2- 

0 

17 

2- 

3 

1 

4 

29 

18 

3- 

3 

1 

3 

00 

19 

5 ' 

7 

1 

1 

76 

10-20 

16- 

3 

3 

1 

84 

20-25 

359 

7 

150 

~4 

17 

25-30 

560" 

3 

231 

4 

12 

30-35 

314- 

3 

132 

4 

20 

35-40 

138- 

7 

65 

4 

69 

40-45 

37- 

7 

13 

3 

45 

45-50 

2- 

0 

50-55 

7 

55  and  upwards 

No.  27. — BOMBAY  ARTILLERY. 

Average  Annual  Mortality  per  Cent,  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  Bombay 
Artillery,  at  different  Periods  of  Service,  in  the 
Ten  Years  1846-49  and  1851-56. 


Period 

of 
Service. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths 
in  the  10  Years 
1846-49  and 
1851-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total 

1,429-7 

594 

4-15 

0-  1  years 

1-  2  „ 

2-  3  „ 

3-  4  „ 

4-  5  „ 

173-3 
126 
161 
110 

93 

56 
66 
62 
51 
45 

3-23 
5-24 

3-  85 

4-  64 
4-84 

0-5  years 

5-10 
10-15 
15-10  „ 
20  &  upwards 

663-3 
486-7 
184 

81-7 

14 

280 
192 
81 
34 
7 

4-22 

3-  95 

4-  40 

4-  16 

5-  00 

No.  28.— 1st  BOMBAY  EUROPEANS. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  1st  Bombay 
Europeans,  in  the  Ten  Years  1846-49  and  1851-56. 


Years. 

Mean  Annual 
Strength. 

Deaths 
in  each  Year. 

Annual 
Rate  of  Mortality 
per  cent. 

1846 

700 

113 

16-14 

1847 

800 

21 

2-63 

1848 

903 

34 

3-77 

1849 

924-5 

62 

6-71 

1850 

* 

* 

1851 

1,013'5 

25 

2-47 

1852 

1,052-5 

20 

1-90 

1853 

1,012 

21 

2-08 

1854 

885 

34 

3-84 

1855 

829-5 

20 

2-41 

1856 

918 

17 

1-85 

Average  of  1 
the  10  years  / 

903-8 

36-7 

4-06 

No.  29.— 1st  BOMBAY  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the  1st 
Bombay  Europeans,  at  different  Ages,  in  the  Ten 
Years  1846-49  and  1851-56. 


Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
10  Years 

1846-49  and 
1851-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total  - 

986 

367 

3-72 

10-15 

15 

16 
17 

18 
19 

•6 

39-7 

5 

1-26 

10-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55  &  upwards 

40-3 
309-7 
362-7 
201 
64 
7 '  7 
•6 

5 

140 
102 
84 
24 
11 
1 

1-  24 

4-52 

2-  81 
4'  18 
3'75 

14-  35 

15-  00 

No.  30.— 1st  BOMBAY  EUROPEANS. 

Average  Annual  Mortality  per  Cent,  amongst  the 
Non- Commissioned  Officers  and  Men  of  the  1st 
Bombay  Europeans,  at  different  Periods  of  Service, 
in  the  Ten  Years  1846-49  and  1851-56. 


Period  of 
Service. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
1 0  Years 

1846-49  and 
1851-56. 

Average  Annual 
Rate  of  Mortality 
per  cent. 

Total  - 

986 

367 

3-72 

0-  1  year 

1-  2  „ 

2-  3  „ 

3-  4  „ 

4-  5 

176-8 
92"3 
42-3 
6 

80-3 

42 
30 
23 
38 
26 

2-38 
3"  25 
5-43 

v 

3' 24 

0-5 

5-10 
10-15 
15-20 
20  &  upwards 

397-7 
374-7 
142-3 
69 
2-3 

159 
121 
59 
18 
10 

4-00 
3-23 
4'15 
2-6l 
4"  29 

4  C  3 
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No.  31.— 2nd  BOMBAY  EUROPEANS. 


No.  34.— 3rd  BOMBAY  EUROPEANS. 


Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
Commisstoned  Officers  and  Men  of  the  2nd  Bombay 
Europeans,  in  the  Ten  Years  1846-49  and  1851-56. 


Table  showing  the  Strength,  Deaths,  and  Annual 
Rate  of  Mortality  per  Cent,  of  the  Non-Commis- 
sioned Officers  and  Men  of  the  3rd  Bombay  Euro- 
peans, in  the  Three  Years  1854,  1855,  1856. 


Years. 

Mean  Annual 
Strength. 

Deaths  in  each 
Year. 

Annual  Bate  1 
of  Mortality 
per  cent. 

Years  ending 
iSeptemher  30th. 

Annual 
Strength. 

Deaths  in 
each  Year. 

Annual  Bate 
of  Mortality 
per  cent. 

1846 

765-5 

33 

4-31 

1846 

— 

— 

— 

1847 

739 

52 

7-04 

1847 

1848 

870 

20 

2"  30 

1848 

1849 

972 

21 

2*16 

1849 

1850 

* 

* 

1850 

1851 

976-5 

34 

3*48 

1851 

1852 

1,017 

38 

3-74 

1852 

185.3 

950-5 

30 

3*16 

1853 

1854 

842 

20 

2-38 

1854 

551 

14 

2-54 

1855 

842 

26-' 

3-09 

1855 

847 

8 

•94 

1856 

910 

26 

2-86 

1856 

819 

10 

1-22 

Average  of  the 

Average  of  the 

|  739 

10-7 

1-44 

|  888'45 

30 

3-38 

10  years 

3  years 

No.  32.— 2nd  BOMBAY  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the  2nd 
Bombay  Europeans,  at  different  Ages,  in  the  Ten 
Years  1846-49  and  1851-56. 


No.  35  3rd  BOMBAY  EUROPEANS. 

Aver  age  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commission  ed  Officers  and  Men  of  the  3rd 
Bombay  Europeans,  at  different  Ages,  in  the  Three 
Years  1854,  1855,  1856. 


Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in  the 
10  Years 

1846-49  and 
1851-56. 

Average  Annual 
Bate  of  Mortality 
per  cent. 

Ages. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in 
the  3  Years 
1854-5-6. 

Average 
Annual  Bate 
of  Mortality 

per  cent. 

Total  - 

864 

300 

3-47 

Total  - 

739 

32 

1-44 

10-15 
15 
16 
17 
18 
19 

10-15 
15 
16 
17 
18 
19 

2 

•6 

•4 
18-3 

2 
3 

60-00 
1*64 

48-3 

2 

1-38 

10-20 
20-25 
25-30 
80-35 
35-40 
40-45 
45-50 
50-55 
55  and  upwards 

18-7 
239*3 
351-3 
203 
46-7 
4-7 
•3 

5 
73 
109 
87 
23 

3 

2'68 
3-05 

3-  10 

4-  29 
4-93 
6-43 

10-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55  and  upwards 

51 

441-6 

178 
49-7 
13-7 
5 

2 
9 
15 
4 
2 

1-  31 
•68 

2-  81 
2-68 
4-88 

No.  33.— 2nd  BOMBAY  EUROPEANS. 

Average  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the  2nd 
Bombay  Europeans,  at  different  Periods  of  Service, 
in  the  Ten  Years  1846-49  and  1851-56. 


No.  36— 3rd  BOMBAY  EUROPEANS. 

Average  Annual  Mortality  per  Cent,  amongst  the 
Non-Commissioned  Officers  and  Men  of  the  3rd 
Bombay  Europeans,  at  different  Periods  of  Service, 
in  the  Three  Years  1854,  1855,  1856. 


Period  of 
Service. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in 
the  10  Years 
1846-49,  and 
1851-56. 

Average 
Annual  Bate 
of  Mortality 

per  cent. 

Period  of 
Service. 

Mean  Annual 
Strength  in 
3  Years. 

Deaths  in 
the  3  Years 
1854-5-6. 

Average 
Annual  Bate 
of  Mortality 

per  cent. 

Total  - 

864 

300 

3- 

47 

Total  - 

739 

32 

1 

44 

0-1  year 

23 

19 

8 

26 

0-1  year 

239 

3 

13 

1 

81 

1-2  „ 

135 

22 

1 

63 

1-2  „ 

239 

3 

5 

70 

2-3  „ 

77- 

3 

20 

2 

59 

2-3  „ 

133 

7 

2 

50 

3-4  „ 

35 

7 

12 

3 

36 

3-4  „ 

6 

7 

4-5  „ 

67 

25 

3 

73 

4-5  „ 

11 

3 

1 

2 

94 

0-5  years 

338 

98 

2 

90 

0-5  years 

630 

3 

21 

1 

11 

5-10  „ 

337 

3 

119 

3 

53 

5-10  „ 

70 

0 

7 

3 

33 

10-15  „ 

141 

7 

72 

5 

08 

10-15  ,, 

26 

0 

2 

56 

15-20  „ 

46 

7 

11 

•  2 

36 

15-20  „ 

12 

7 

2 

5 

26 

20  and  upwards 

•3 

20  and  upwards 
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No.  37.— TOWN  MAJOR'S  LIST. 

Table  showing  the  Mean  Strength,  Deaths,  and 
Annual  Rate  of  Mortality  per  Cent,  of  the  Non- 
commissioned Officers  and  Men  of  the  Town  Major's 
Non-Effective  List,  in  the  Ten  Years  1846-49  and 
1851-56. 


Mean  Annual 
Strength. 


352  •  5 

370 

367-5 

371 

* 

366 

356-5 

363 

372 

380  '5 

401 


370-0 


Deaths 
in  each  Year. 


25 
15 
8 
23 

* 

11 

20 
6 
23 
13 
16 


16 


Annual 
Rate  of  Mortality 
per  cent. 


7-09 
4'05 
2-18 
6-20 


4-32 


No.  38.— TOWN  MAJOR'S  LIST. 

Average  Annual  Rate  of  Mortality  per  Cent,  amongst 
the  Non-Commissioned  Officers  and  Men  of  the 
Town  Major's  Non-Effective  List,  at  different  Ages, 
in  the  Ten  Years  1846-49  and  1851-56. 


Ages. 

Mean  Annual 
Strength 
in  3  Years. 

Deaths 
in  the  10  Years 
1846-49  and 
1851-56. 

Average  Annual 
Bate  of  Mortality 
per  cent. 

Total  - 

383-7 


100 

4-17 

10-15 

'  7 

— 

— 

15 

1-7 

16 

3 

17 

1*3 

18 

2-3 

19 

1-7 

10-20 

10-7 

20-25 

30 

14 

4-67 

25-30 

85-3 

34 

3-98 

30-35 

94-4 

38 

4' 03 

35-40 

69-3 

37 

5-34 

40-45 

50-3 

18 

3-58 

45-50 

30 

13 

4-33 

50-55 

11-7 

5 

4-29 

55  and  upwards 

2 

1 

5-00 

No.  39.^T0WN  MAJOR'S  LIST. 


Average  Annual  Mortality  per  Cent,  amongst  the  Non-Commisstoned  Officers  and  Men  of  the  Town  Major's 
Non-Effective  List,  at  different  Periods  of  Service,  in  the  Ten  Years  1846-49  and  1851-56. 


Period  of  Service. 

Mean  Annual  Strength  in 
3  Years. 

Deaths  in  the  10  Years  1846-49 
and  1851-56. 

Average  Annual  Bate  of  Mortality 
per  cent. 

Total    -      -      -      -  j- 

383*7 

160 

4-17 

0-  1  years 

1-  2  „ 

2-  3  „ 

3-  4  „ 

4-  5  „ 

4-3 
15'7 
26 

20'3 
16-7 

6 
8 
2 
5 
10 

13-85 
5-11 
•77 
2-46 
6"  00 

0-5  years  - 

5-10  „         ...  - 
10-15  „  .... 
15-20  „  .... 
20  and  upwards        -       -  - 

83 
103 
65 

64-3 
68-4 

31 

37 
27 

33 
32 

3-73 

3-  59 

4-  15 

5-  13 
4-68 

4  C  4 
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MISCELLANEOUS  TABLES. 


BENGAL— ENGLAND  Diseases. 

Table  I. — Showing  the  Deaths  and  Annual  Rate  of  Mortality  to  1,000,000  Strength,  in  the  Sixteen 
Years  1830-45,  amongst  the  Non-Commissioned  Officers  and  Men  of  the  whole  of  the  European 
Forces  in  the  Presidency  of  Bengal  ;  and  the  Deaths  and  Annual  Rate  of  Mortality  to  1,000,000 
Males  living  of  the  Age  15-45  in  England,  in  the  Seven  Years  1848-54. 


Strength  of  the  European  Forces  (Queen's  and  Company's)  in  Bengal  in  the  1G  Years  1830-45 
Male  Population  in  England  and  Wales  aged  15-45,  estimated  to  the  middle  of  1851 


213,192 
4,012,273 


Diseases,  &c. 


Bengal. 


Deaths 
amongst 

the 
European 
Forces  in 

the 
16  Years 
1830-45. 


England. 


Male 
Deaths  in 
the 
7  Years 
1848-54, 
of  the 
Age 
15-45. 


Bengal. 


Average 
Annual 
Mortality 
amongst 

the 
European 
Forces 
to 

1,000,000 
Strength 
(1830-45). 


England. 


Average 
Annual 
Mortality 

to 
1.000,000 

Males 
living  of 
the  Age 
15-45 
(1848-54). 


ALL  CAUSES  - 

14,271 

283,167 

66,940 

10,082 

SPECIFIED  CAUSES 

13,142 

278,042 





classes. 

I. 

ZYMOTIC  DISEASJpia 

11,358 

63,999 

57,853 

2,320 

II. 

CONSTITUTIONAL 

509 

115,991 

2,593 

4,206 

III. 

TOP  AT,  ... 

1  120 

DO,  JOD 

5  705 

2  500 

IV. 

DEVELOPMENTAL 

3 

1,369 

15 

50 

V. 

YIOLhNCE 

152 

27,748 

774 

1,008 

ORDERS. 

L 

Order  1. — Miasmatic 

Diseases* 

Small-pox  - 

55 

3,097 

280 

112 

Measles  - 

158 

6 

Scarlatina  - 

1,677 

— 

61 

Quinsy 

287 

10 

Croup  -      -      -  - 

38 

Catarrh  and  Influenza 

71 

749 

362 

27 

"Whooping  cough.  - 

17 

1 

Eye  disease 

17 

87 

Fever  (C.  C.)   -      -  ] 

Typhus      -      -  1 
Typhoid     -      -  f 

1,228 

24,905 

6,255 

904 

Ephemeral  -      -  J 

1,874 

ill  i  y  ai  j>t_  itm  " 

68 

Carbuncle  -     -  - 

141 

_ 

5 

1  lv<apnt(JT*v    -        m  « 

3,034 

1,395 

15,453 

51 

TTt»nittitiQ      fiilfl  llVPT 
i  i 1  |  ii i  I  i  i  i  i      aliu  iivi.1 

'895 

5,352 

4  559 

193 

disease. 

Diarrhoea  - 

894 

2,361 

4,554 

88 

( 'liolcra  ■ 

2,590 

15,063 

13,191 

546 

Ague    -      -      -  - 

575 

195 

2,929 

7 

Remittent  fever 

1,599 

214 

8,145 

8 

Rheumatism 

106 

2,405 

540 

87 

Ditto,    with  heart 

— 

— 

— 

— 

diseases. 

Order  2. — Enthetic 

Diseases. 

Syphilis,  &e. 

64 

602 

326 

22 

Stricture  of  urethra  - 

12 

Hydrophobia 

34 

i 

..  . 
Oeder  3. — Dietic  Dis. 

Privation  - 

89 

■ — 

3 

Purpura  and  Scurvy  - 

6 

294 

31 

11 

( a.  Delirium 

224 

1,991 

1,141 

72 

Alcohol-    j  tremens 

724 

ism.       )  6.  Intem- 

26 

v*.  perance  - 

Oeder  4. — Parasitic 

Diseases. 

Thrush  ... 

10 

•4 

Psora  .... 

Porrigo,  &c. 

II. 

Order  1.— Diathetic 

Diseases. 

Gout  .... 

116 

4 

Dropsy  ... 

89 

4,196 

453 

153 

Cancer  ... 

3 

1,850 

15 

67 

Noma  - 

8 

•3 

Mortification 

2 

367 

10 

13 

Order  2.— Tubercular 

Diseases. 

Scrofula 

4,300 

156 

Tabes  mesenteries 

681 

25 

Phthisis  ... 

415 

103,941 

2,115 

3,769 

Hydrocephalus  - 

532 

19 

III. 

Order  1. 

Cephalitis  - 

22 

3,339 

112 

121 

Apoplexy  ... 

570 

4,666 

2,905 

170 

Sudden  deaths  - 

2,546 

92 

Paralysis  - 

a 

2,912 

46 

106 

Insanity  ... 

15 

670 

76 

24 

Chorea  ... 

40 

1 

Epilepsy  ... 

19 

3,098 

97 

112 

Convulsions 

233 

8 

Otitis  .... 

Brain  disease,  &e. 

3 

3,430 

15 

124 

IV. 


V. 


Diseases,  &c. 


Bengal. 


Deaths 
amongst 

the 
European 
Forces  in 

the 
16  Years 
1830-45. 


Order  2. 

Pericarditis 
Aneurism  - 
Varix  - 

Heart  disease,  &c. 

Order  3. 
Laryngitis  - 

Bronchitis  - 

Pleurisy 
Pneumonia  - 
Asthma 

Lung  disease,  &c. 
Order  4. 

Gastritis 
Enteritis 
Peritonitis  - 
Ascites 
Ulceration  of  intestines 
Hernia  ... 
Ileus  and  colic  - 
Intussusception  - 
Stricture  of  intestine 
Fistula  ... 
Stomach  disease,  &e.  - 
Pancreas  disease,  &c.  - 
Jaundice  ... 
Spleen  disease,  &c. 

Order  5. 

Nephitris  - 
Ischuria 
Nephria 
Diabetes 
Stone  - 
Cystitis 
Kidney  disease,  &c.  - 

Order  6. 

Orchitis  - 
Hydrocele  - 
Urethra  disease,  &c.  - 

Order  7. 

Arthritis  - 
Joint  disease,  &c. 

Order  8. 

Phlegmon  - 
Abscess  ... 
Ulcer  .... 
Ditto,  after  contusion 
Skin  disease,  &c. 


Order  1. 

Cyanosis  - 
Spina  bifida 
Other  malformations 

Order  4. 
Atrophy  and  debility 


Order  1. 

Neglect  - 
Cold  - 

Poison  -      -      -  - 

Burns,  &c.  - 

Sun  stroke  - 

Hanging  and  suffoca- 
tion. 

Drowning  - 

Fractures  and  contu- 
sions. 

Wounds  - 

Concussio  cerebri 

Other  violence  - 


Cause  not  specified  or 
ill-defined. 


See 
Catarrh 
and 
Influenza. 

1 
208 
23 


1 

66 


18 


13 
45 


10 


24 
53 
6 


43 
3 


1,129 


England. 


Male 
Deaths  in 

the 
7  Years 
184S-54, 
of  the 
Age 
15-45. 


927 
691 

9,542 

498 

5,531 

1,407 
9,133 
1,821 
2,909 


460 
2,807 
1,348 
506 
836 
457 
719 
247 
109 
165 
936 
14 
508 
71 


283 
SO 

1,000 
900 
127 
180 

1,412 


33 


113 
1,721 


255 
107 
49 


Bengal. 


Average 
Annual 
Mortality 
amonsrst 

the 
European 
Forces 

to 
1,000,000 
Strength 
(1830-45). 


England. 


37 
5 
21 


1,306 


107 

553 
1,621 

1,768 

6,108 
13,942 

1,736 

1,911 


5,125 


5 

1,060 
117 


5 

336 
25 
5 


92 


10 


66 
229 


20 

122 
270 
31 


31 
20 


107 

219 
15 

382 


Note.— In  calculating  the  mortality,  a  correction  has  been  made  for  the  diseases  not  specified  by  distributing  them  proportionally  over  the 
deaths  from  the  various  specified  causes. 


mm. 


Diagrams  i r 'presenting  Vie  Aver 
fff  Ou  European  Forces  in  Be 
tf  (JU-  Miliary  Age  15-45. 

The  radiating  Black  lines 
colored  circle 


<.ge  Annual  Mortality  by  each  of  95  Causes  (I.)  to  1,000,000 
in  Hit  16 years  1830-  45,(11)  to  1,000,000  Males  in  Englarrd 


<  r  the 


2X0  diet 
■f  by  Dys 


;ntery  a/id 


}  Biaijttuns  J  <utU  IT,  txUnial  to  tJu 
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51  by  Dysentery  \  w  m  tor  rt/ier  diseases. 
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PRESIDENCY  OF  BENGAL. — Diseases. 

Table  2. — Showing  the  Number  of  Deaths  by  different  Diseases,  and  the  Average  Annual 
Mortality  to  1,000,000  Strength,  in  the  Sixteen  Years  1830-45. 


Strength  in  the  16  years,  1830-13 


Do. 
Do. 


8  years,  1830-37 
8  years,  1838-43 


Diseases,  &c. 


ALL  CAUSES  - 
SPECIFIED  CAUSES 


CLASSES. 
ZYMOTIC  DISEASES 
CONSTITUTIONAL 
LOCAL      -      -  - 
DEVELOPMENTAL 
VIOLENCE 


ORDERS. 
Order  1. — Miasmatic 
Diseases. 

Small-pox         -  - 
Measles  - 
Scarlatina  -      -  - 
Quinsy 
Croup 

Catarrh  and  influenza 
Whooping  cough 
Eye  diseases 
Fever  (C.  C.) 

Typhus  - 

Typhoid  - 

Ephemeral  - 
Erysipelas  - 
Carbuncle  - 
Dysentery  - 
Hepatitis    and  liver 

disease. 
Diarrhoea  - 
Cholera 
Ague  - 
Remittent  fever 
Rheumatism 

Ditto,  with  heart 
diseases. 

Order  2.—Eiithetic 

Diseases. 
Syphilis,  &c. 
Stricture  of  urethra  - 
Hydrophobia 

Order  Z.—Dietic 
Diseases. 
Privation  - 
Purpura  and  scurvy  - 
'"S.  Delirium 
tremens. 
b.  Intempe- 
rance. 

Order  4. — Parasitic 

Diseases. 
Thrush  - 
Psora  -      -      -  - 
Porrigo,  &c.  - 


8  Years 
1830-37. 


8  Years 
1838-45. 


1G  Years 
1830-45. 


4,846 
4,337 


1,713 
242 
313 


Alcohol- 
ism. 


Order  1.— Diathetic 
Diseases. 

Gout  - 
Dropsy 
Cancer  - 
Noma  - 
Mortification 

Order  2. — Tubercular 

Diseases. 
Scrofula 

Tabes  mesenterica 
Phthisis 

Hydrocephalus  - 


23 


<J!)S 
406 

221 
628 
110 
696 
61 


33 


50,954 


43,623 
2,843 
3,677 

811 


9,425 
8,805 


270 


106 

5,569 


11,726 
4,770 

2.596 
7,378 
1,292 
8,177 
717 


,615 
267 
807 
3 

83 


754 


2,(136 
489 

673 
1,962 
465 
903 
45 


79,314  [14,271 
13,142 


69,300  |ll,35S 
2,420  I  509 
7,315  |  1,120 
27  I  ; 
752  I  152 


290 

644 
73 

6,835 


18,456 
4,433 

6.100 
17.785 
4,215 
8,185 
408 


55 

71 
17 

1,228 


3.031 
895 

894 
2,590 

575 
1,599 

106 


6G.940 


57,853 
2,593 
5,705 
15 
774 


280 


362 
87 

6,255 


15,453 
4,559 

4,554 
13,191 
2,929 
8.145 
540 


54 


213 


Order  1. 

Cephalitis  - 
Apoplexy  - 
Sudden  deaths  - 
Paralysis 
Insanity 
Chorea 
Epilepsy 
Convulsions 
Otitis  - 

Brain  disease,  &e. 


1 
157 


388 


03 1 


6 
17(1 


342 


2,501 


202 


12  21 

1,845  413 


54 
1.541 


6 
224 


544 
27 

18 
1,831 


—  9 

35  12 


3 


190 

3,745 


22 
570 


82 
109 


172 


19 


27  S 


326 


31 
1,141 


453 
15 


2,115 


112 

2,905 


46 
76 


97 
15 


-  213,192 

-  95,105 

-  118,087 


Diseases,  &c. 


8  Years 
1830-37. 


8  Years 
1838-45. 


16  Years 
1830-45. 


-  o  • 

~  — 

1° 

2  o  - 

rt  © 
as  o  C3 

o 

tsi 

n 
p 

1-Sa! 
P 

Order  2. 

1 

1 

Pericarditis 

— 

1 

9  1 

1 

5 

Aneurism  - 

1 

9  | 

1 

5 

Varix  - 

- 

- 

Heart  disease  &c  ~ 

Order  3. 

Laryngitis  - 

— 

— 

— 

— 

Bronchitis  - 

— 

— 

— 

— 

_ 



Pleurisy  ... 

1 

9 

1 

5 

5r*n ( niTioviiti  -      ■  - 

60 

705 

148 

1  342 

208 

1,060 

Asthma  - 

7 

82 

16 

145 

23 

117 

Lung  disease,  &c.  ■ 

Order  4. 

Gastritis  - 

1 

9 

1 

5 

Entoi'itis  ■ 

23 

270  j 

43 

39.0 

66 

33(> 

Peritonitis  - 

1 

12 

4 

36 

5 

25 

Ascites  ... 

— 

— 

1 

9 

1 

5 

Ulceration  of  intes- 

tines. 

Hernia  - 

Ileus  and  colic  - 

,  



18 

163 

18 

92 

Intussusception  - 

— 

— 

— 

— 

. — 



Stricture  of  intestine 

— 







— 

— 

Fistula 







Stomach  disease,  &c.  - 

' — 

— 

2 

18 

2 

10 

Pancreas  disease,  &c. 

Jaundice  - 

35 

10 

91 

13 

60 

Spleen  disease,  &c. 

15 

176 

30 

272 

45 

229 

Order  5. 

Nephritis  - 

Ischuria  - 

z 

z 

z 



z 

z 

Nephria  - 

— 

— 

— 

— 

— 

— 

Diabetes  - 

Stone  .... 

Cystitis  ... 

Kidney  disease,  &c.  - 

4 

47 

6 

54 

10 

51 

Order  6. 

Orchitis  - 

— 

— 

— 

— 

— 

Hydrocele  - 

— 

— 

— 

— 

— 

Urethra  disease,  kc.  • 

■ — 

— 

■ — 

— 

Order  7. 

Arthritis 

— 

— 

— 

— 

— 

— 

Joint  disease,  &c. 

— 

— 

4 

36 

1  l' 

20 

Order  8. 

Phlegmon  - 

1 

12 

23 

208 

24 

122 

Abscess  - 

Ulcer  -      -      - '  - 

35 

411 

18 

163 

53 

270 

Dit  to,  after  contusion 

Skin  disease,  &c. 

3 

35 

3 

27 

6 

31 

Order  1. 

Cyanosis  ... 

Spina  bifida 

Other  malformations  - 

Order  4. 

Atrophy  and  Debility 

3 

27 

3 

15 

Order  1. 

Neglect 

Cold  - 

Poison  - 

Burns,  &c.  - 

6 

54 

6 

31 

Sun-stroke 

4 

36 

4 

20 

Hanging  and  sulfoca- 

tion. 

Drowning  - 

Fractures   and  con- 

6 

70 

15 

136 

21 

107 

tusions. 

Wounds  - 

43 

390 

43 

219 

Coneussio  cerebri 

3 

3 

15 

Other  violence  - 

03 

711 

12 

109 

75 

3S2 

Cause  not  specified  or 

509 

620 

1,129 

ill-defined. 

Note.— In  calculating  the  mortality  a  correction  has  been  made  for  the  causes  not  specified,  by  distributing  them  proportionally  over  the 
various  specified  causes  of  death.  The  facts  are  from  the  medical  returns,  which  do  not  include  deaths  in  action,  or  other  deaths  which  iiil  to  come 
under  the  notice  of  the  medical  oilicers. 
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PRESIDENCY  OF  BOMBAY. — Diseases. 

Table  3.  Showing  the  Deaths  and  Annual  Rate  of  Mortality  to  1,000,000  Strength,  in  the  Sixteen 

Years,  1830-45,  by  different  Diseases  amongst  the  Non-Commissioned  Officers  and  Men  of  the  whole 
of  the  European  Forces  in  the  Presidency  of  Bombay. 

Strength  in  the  16  years,  1830-45        -        -        -  103,702 


I. 
II. 
III. 
IV. 
V. 


II. 


Do. 
Do. 


8  years,  1830-37 
8  years,  1838-^5 


Diseases,  &c. 


ALL  CAUSES  - 
SPECIFIED  CAUSES 


CLASSES. 
ZYMOTIC  DISEASES 
CONSTITUTIONAL 
LOCAL      -     -  • 
DEVELOPMENTAL 
VIOLENCE 


III. 


ORDERS. 

OEDEE  1. — Miasmatic 
Diseases. 

Small  pox  - 
Measles  ... 
Scarlatina  -      -  - 
Quinsy  - 
Croup  .      -      -  - 
atarrh  and  Influenza 
(see  Pneumonia). 
Whooping  cough 
Ophthalmia  (EyeDis.) 
Fever  (C.  C.) 
Typhus  - 
Typhoid  - 
Ephemeral  - 
Erysipelas  -      -  - 
Carbuncle   -      -  - 
Dysentery  - 
Hepatitis   and  liver 

disease. 
Diarrhoea  - 
Cholera  ... 
Ague    -     -     -  - 
Remittent  fever 
Rheumatism 
Do.,  with  heart  diseases 

Oedee  2. — : Entheiic 
Diseases. 

Syphilis,  &c. 
Stricture  of  urethra  - 
Hydrophobia 

Oedee  S.—Dietic 
Diseases. 

Privation         ,  - 
Purpura  and  scurvy  - 
fa.  Delirium 
Alcohol- J  tremens, 
ism.    |  6.  Intempe- 
L  ranee. 

Oedee  4.— Parasitic 

Diseases. 
Thrush  ... 
Psora  -      -      -  - 
Dracunculus 


8  Years 
1830-37. 


1,496 
1,290 


1,110 
118 

53 


■330 


33'3 
144 

68 
140 
10 
45 
21 


Oedee  1. — Diathetic 
Diseases. 

Gout    -  - 
Dropsy-  - 
Cancer-  - 
Noma  -      -      -  - 
Mortification 


Oedee  2.— Tubercular 
Diseases. 

Scrofula      -      -  - 
Tabes  mesenterica 
Phthisis  ... 
Hydrocephalus  - 


Oedee  1. 

Cephalitis  - 
Apoplexy 
Sudden  deaths  - 
Paralysis 
Insanity 
Chorea  - 
Epilepsy 
Convulsions 
Otitis  - 

Brain  disease,  &c. 


113 


o  o  t 

2. 

3,go 


32,627 


28,074 
2,984 
1,341 

228 


177 


25 
S,347 


8  Years 
1838-45. 


16  Years 
1830-45. 


"5  >JSj 

M.-Bg 

"i  3  s- 

-  °  5 


=d5  = 


i-T 


4,598 
4,425 


3,934 
87 
331 
4 
69 


8,397 
3,642 

1,720 
3,541 

253 
1,138 

531 


126 


1,410 
303 

169 
783 
240 
816 
31 


126 


36 


2,858 


911 


29 


58 


13 
147 


79,480 


70,661 
1,563 
5,945 
72 
1,239 


198 
18 


18 

S98 


25,325 
5,442 

3,036 
14,064 

4,311 
14,656 
557 


216 
198 


287 
1,419 


6,094 
5,715 


5,014 
205 
384 
4 
78 


58,764 


51,865 
2,108 
3,948 
41 
802 


18  185 
1  I  10 


3S0 


1,742 
447 

237 
923 
250 
861 
52 


521 


34 


1,042  171 


234 
2.639 


10S 


18 


13 
1S3 


21 
3,907 


17,912 
4,596 

2,437 
9,491 
2,571 
8,853 
535 


154 
144 


165 
864 


10 


350 


1,758 


134 
1,881 


62 


10 


IV. 


I5,x.->1 
57,851 


Diseases,  &c. 


8  Years 
1830-37. 


5  =  I 


Oedee  2. 

Pericarditis  - 
Aneurism  - 
Varix  - 

Heart  disease,  &c. 


Oedee  3. 

Laryngitis  - 
Bronchitis  - 
Pleurisy 
Pneumonia  - 
Asthma 

Lung  disease,  &c. 


Oedee  4. 

Gastritis  - 
Enteritis  ... 
Peritonitis  - 
Ascites  - 

Ulceration  of  intestines 
Hernia-  ... 
Ileus  and  colic  - 
Intussusception  - 
Stricture  of  intest  ine  - 
Fistula  - 
Stomach  disease,  &c.  - 
Pancreas  disease,  &c.  - 
Jaundicefsee  Liverdis.) 
Spleen  disease,  &c. 

Oedee  5. 

Nephritis  - 
Ischuria 
Nephria 
Diabetes 
Stone  - 
Cystitis 

Kidney  disease,  &c. 


Oedee  6. 

Orchitis 
Hydrocele  - 
Urethra  disease,  &c. 


Oedee  7. 

Arthritis 

Joint  disease,  &c. 

Oedee  8. 

Phlegmon  - 
Abscess 
Ulcer  - 

Do.,  after  contusion 
Skin  disease,  &c- 


Oedee  1. 

Cyanosis  i  - 

Spina  bifida 

Other  malformations  • 

Oedee  4. 

Atrophy  and  debility  - 


Oedee  1. 

Neglect 
Cold  - 

Poison  ... 

Burns,  &c.  - 
Sunstroke(see  Apoplexy) 

Hanging  and  suffoca- 
tion. 

Drowning  - 

Fractures  and  con 
tusions. 

Wounds 

Concussio  cerebri 
Other  violence  - 


Cause  not  specified  or 
ill-defined. 


206 


177 


76 


126 
51 


8  Years 
1838-45. 


 —  o 

"s3  rt  ~- 
-  e  = 


30 


51 
177 


173 


1,705 
162 


16  Years 
1S30-45. 


102 
9 


539 


36 
126 


33 


108 


—  — 


144 


36 


90 


72 


93 


339 


21 
72 


62 


82 
72 
72 


1,113 
18 


379 


710 
10 


Note. — In  calculating  the  mortality  a  correction  has  been  made  for  the  causes  not  specified,  by  distributing  them  proportionally  over  the 
various  specified  causes  of  death.  The' facts  are  from  the  medical  returns,  which  do  not  include  deaths  in  action,  or  other  deaths  which  fail  to  come 
under  the  notice  of  tho  medical  officers. 
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PRESIDENCY  OF  BENGAL. — Diseases. 

Table  4. — Showing  the  Number  of  Deaths  among  the  Non-Commissioned  Officers  and  Men  of  the  whole 
of  the  European  Forces  in  the  Presidency  of  Bengal  by  different  Diseases,  for  each  of  the  8  Years 
1830-37. 


Strength  in  1830,  12,589  ;  1831,  12,590;  1832,  12,377  ;  1833,  11,081;  1834,  11,598;  1835,  11,364;  1836,  11,598;  1837,  11,908. 


Class. 

Diseases,  &c. 

1830. 

1831. 

1832. 

1833. 

1834. 

1835. 

1S36. 

1837. 

Class. 

Diseases,  &c. 

1886. 

1831. 

1832. 

1833, 

1834. 

1835. 

1836. 

1837. 

ALL  CAUSES  - 

660 

682 

601 

780 

692 

443 

480 

508 

Oedee  2. 

SPECIFIED  CAUSES 

571 

605 

534 

710 

633 

410 

417 

457 

Pericarditis  - 

Heart  disease,  &c. 

I. 
II. 
III. 
IV. 

CLASSES. 
ZYMOTIC  DISEASES 
CONSTITUTIONAL  - 
LOCAL-      -      -  - 
DEVELOPMENTAL  - 

518 
27 
17 

542 
34 
19 

472 
41 
17 

599 
28 
71 

524 
32 
65 

332 
29 
43 

346 
30 
32 

3S0 
21 
49 

Order  3. 

Pneumonia  -      -  - 
Asthma  - 
Lung  disease,  &c.  - 

3 

11 

3 

17 

11 

9 
1 

9 
1 

V. 

VIOLENCE  - 

9 

10 

4 

12 

12 

6 

9 

7 

Order  4. 

I. 

ORDERS. 

Oedee  1. — Miasmatic 
Diseases. 

Small-pox  - 

Quinsy  -      -      -  - 
Croup    -      -      -  - 
Catarrh  and  influenza 
Whooping  cough  - 
Eye  Diseases 
Eever  (C.  C.) 

Typhus  - 

Typhoid  ... 

Ephemeral 
Erysipelas  - 

Dysentery  - 
Hepatitis    and  liver 

disease. 
Diarrhoea 

Cholera  -      -     -  - 
Ague     -     -      -  - 
Remittent  fever  - 
Rheumatism 

Ditto,    with  heart 
diseases. 

Oedee  2. — Entlietic 
Diseases. 

Syphilis,  &c.  - 
Stricture  of  urethra  - 

Oedee  3. — Dietic 
Diseases. 

3 

}- 

) 

132 
50 

8 

87 

230 
5 

3 

5 
1 

138 
53 

23 
84 

215 
16 

7 

1 

135 

174 

48 

39 
37 
10 
12 
8 

5 

2 

199 

115 
63 

38 
131 
20 
15 

8 

1 

7 

70 

146 

53 

37 
80 
39 
72 
7 

4 

1 
27 

98 
59 

15 

48 
12 
54 

8 

6 

1 

2S 

104 

45 

27 
48 
13 
53 
5 

5 

8 

3 
15 

91 

35 

34 
113 
16 

45 
4 

2 

Gastritis 
Enteritis 
Peritonitis  - 

Ulceration  of  intes- 
tines. 

Ileus  and  colic 
Intussusception  - 
Stricture  of  intestine  - 

Stomach  disease,  &c.  - 
Pancreas  disease,  &c.  - 

Spleen  disease,  &c. 
Order  5. 

Ischuria  - 
Nephria  ... 
Diabetes  ... 

Cystitis  ---  - 
Kidney  disease,  &C. 

Order  6. 

Orchitis  - 
Hydrocele    -      -  - 
Urethra  disease,  &c.  - 

Order  7. 

Arthritis  - 
Joint  disease.  &o.  - 

- 
- 

- 
- 

5 
1 

- 
- 

5 

1 
1 

1 
- 

3 
1 

1 

7 

- 

- 

4 
6 

- 

3 
1 

- 

3 

1 

- 
- 

Privation  - 
Purpura  and  scurvy  - 
( a.  Delirium 

Alcoholism  )t£K-- 
\  ranee. 

Oedee  4. — Parasitic 
Diseases. 

— 

— 

3 

7 

9 

4 

17 

14 

Order  8. 

Do.   after  contusion  - 
Skin  disease,  &c.  - 

7 

6 

3 

7 

3 
2 

5 

1 
1 

3 
I 





IV. 

Order  1. 











II. 

Oedee  1. — Diathetic 
Diseases. 

Dropsy  -      -      -  - 

- 

- 

1 

6 

7 

4 

6 

5 

Spina  bifida  - 

Other  malformations  - 

Oedee  4. 
Atrophy  and  debility  - 

Oedee  2. — Tubercular 
Diseases. 

Tabes  mesenteric^ 
Phthisis 

27 

34 

40 

22 

25 

25 

24 

16 

V. 

Ordee  1. 
Neglect  .... 

Sun  stroke  (see  Apoplexy, 
Hanging  and  suffoca- 
tion. 

Fractures    and  con- 
tusions. 
Wounds 

Concussio  cerebri 
Other  violence 

Ill 

Order  1. 

Apoplexy 
Sudden  deaths 
Paralysis  - 
Insanity 

10 

13 

5 

41 

1 

30 
1 

13 

15 
1 

1 

30 

9 

10 

4 

12 

12 

1 

5 

3 
6 

2 
5 

Convulsions  - 

Otitis    -      -      -  - 

Brain  disease,  &c. 

Cause  not  specified  or 
|  ill-defined. 

89 

77 

67 

70 

59 

33 

63 

F 

NOTE.— In  calculating  the  mortality  a  correction  has  been  made  for  the  causes  not  specified,  by  distributing  them  proportionally  over  the  various 
specified  causes  of  death.  The  facts  are  from  the  medical  returns,  which  do  not  include  deaths  in  action,  or  other  deaths  which  fail  to  come  under 
the  notice  of  the  medical  officers.  w  mmra 
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MISCELLANEOUS  TABLES. 


PEESIDENCY  OF  BENGAL  Diseases. 


Table  5. — Return  showing  the  Number  of  Deaths  among  the  Non- Commissioned  Officers  and  Men  of  the 
whole  of  the  European  Forces  in  the  Presidency  of  Bengal  by  different  Diseases  for  each  of  the  8  Years 
1838-45. 

Strength  in  1838,  11,221  ;  1839,  10,852  ;  1840,  13,506  ;  1841,  14,964  ;  1842,  17,695  ;  1843,  17,986  ;  1844,  16,548  ;  1845,  15,315. 


Diseases,  &c. 


is:;:i. 


ALL  CAUSES  -  - 
SPECIFIED  CAUSES 


I. 

11. 
Ill 
IV. 

V. 


CLASSES. 
ZYMOTIC  DISEASES 
CONSTITUTIONAL  - 
LOCAL  -  -  -  - 
DEVELOPMENTAL  - 
VIOLENCE  -     -  - 


Orders. 

Order  1. — Miasmatic 
Diseases. 

Small-pox  - 
Measles-  - 
Scarlatina  - 
Quinsy  -      -      -  - 
Croup  - 

Catarrh  and  influenza  - 
Whooping  cough  - 
Eye  diseases  - 
Fever  (C.  C.)  - 

Typhus  - 

Typhoid  - 

Ephemeral 
Erysipelas  - 
Carbuncle  - 
Dysentry  - 
Hepatitis    and  liver 

disease. 
Diarrhoea  - 
Cholera-  - 
Ague     .      -      -  - 
Remittent  fever  - 
Rheumatism 

Ditto,    with  heart 
diseases. 

Order  2.— Enthetie 
Diseases. 

Syphilis,  &e.  - 

St  ricture  of  urethra  - 

Hydrophobia 

Order  l.—Dietic 
Diseases. 

Privation  - 
Purpura  and  Scurvy  - 
(a.  Delirium 
,,    ,  )  tremens. 

Alcoholism  lbAntrmpQ. 


Order  4. — Parasitic 
Diseases. 

Thrush  - 
Psora  - 
Porrigo,  &o.  - 


ORDER  1.— Diathetic 
Diseases. 


Gout  - 

Dropsy  -      -      -  - 
Cancer  - 
Noma  - 
Mortification 

Order  2.— Tubercular 
Diseases. 


Scrofula  -  _  - 
Tabes  mesenterica 
Phthisis 

Hydrocephalus  - 


Order  1. 

Cephalitis 
Apoplexy 
Sudden  deaths 
Paralysis 
Insanity 
Epilepsy 
Convulsions  - 
Otitis 

Brain  disease,  &c. 


37 


17 


IS  111 


1,140 
1,003 


18 


38 


1841. 


1,137 
1,025 


26 


1S42 


1843. 


1844.  1845. 


1,802 
1,661 


1,477 
19 
139 

3 
23 


21 


76 


1,604 
1,506 


1,360 
2S 
110 


192 


26 


834 
789 


20 


20 


1,078 
1,619 


1,420 
41 
145 


220 
78 

35 
741 

24 
107 


3 
31 


33 


99 


IV. 


V. 


Diseases,  &c. 


Order  2. 

Pericarditis 
Aneurism 
Varix  - 

Heart  disease,  &c. 


Order  3. 

Larngytis 
Bronchitis  - 
Pleurisy 
Pneumonia  - 
Asthma  - 
Lung  disease,  &c. 


Order  4. 

Gastritis  - 
Enteritis  - 
Peritonitis  - 
Ascites  - 

Ulceration  of  intestines 
Hernia  - 
Ileus  and  colic 
Itussusception 
Stricture  of  intestine  - 
Fistula  .... 
Stomach  disease,  Ac.  - 
Pancreas  disease,  &c.  - 
Jaundice  ... 
Spleen  disease,  &c. 


Order  5. 


Nephritis 
Ischuria 
Nephria 
Diabetes 
Stone  - 

Cystitis ... 
Kidney  disease,  &c. 


Order  6. 

Orchitis 
Hydrocele 
Urethra  disease,  &c. 


Order  7. 

Arthritis  - 
Joint  disease,  &e.  - 

Order  8. 

Phlegmon  - 
Abscess 
Ulcer  - 

Ditto,  after  contusion 
Skin  disease,  &c. 


1838, 


12 


Order  1. 

Cyanosis 
Spina  bifida  - 
Other  malformations 


Order  4. 
Atrophy  and  debility 


Order  1. 


Neglect  -  -  -  - 
Cold  -  - 

Poison  -  -  -  - 
Burns,  &c.  ... 
Sun  stroke  (see  Apoplexy) 
Hanging  and  sulloca- 

tion. 
Drowning  - 
Fractures    and  con- 
tusions. 
Wound  - 
Concussio  cerebri 
Other  violence 


Cause  not  specified  or 
ill-defined. 


46 


18 


1840. 


1841 


1842. 


112 


Note— In  calculating  the  mortality  a  correction  has  been  made  for  the  causes  not  specified,  by  distributing  them  proportionally  over  the  various 
tedfied  causes  of  death  .  The  facts  are  from  the  medical  returns,  which  do  not  include  deaths  in  action,  or  other  deaths  which  tail  to  come  under  the 


speci 

notice  of  the  medical  ollieers 
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PRESIDENCY  OF  BOMBAY. — Diseases. 

Table  6. — Showing  the  Strength  of  the  whole  of  the  European  Forces  in  the  Presidency  of  Bombay 
during  each  of  the  Years  1830-45  inclusive,  and  also  the  Deaths  from  different  Diseases  in  the  same 
Years. 


Years. 


1830. 

1831. 

1832. 

1833. 

1834. 

1835. 

1836. 

1837. 

1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

Strength  - 

5,984 

6,005 

6,130 

5,832 

5,571 

5,341 

5,589 

5,399 

5,246 

5,381 

5,176 

7,433 

8,366 

8,681 

8,960 

8,608 

Diseases,  &e. 


ALL  CAUSES  -  - 
SPECIFIED  CAUSES 


CLASSES. 

ZYMOTIC  DISEASES 
CONSTITUTIONAL  - 
LOCAL  .... 
DEVELOPMENTAL  - 
VIOLENCE  - 


ORDERS. 
Oedee  1. — Miasmatic  Diseases. 


Small-pox  - 
Measles  - 
Scarlatina  ... 
Quinsy   -      -      -  - 
Croup  .... 
Catarrh  and  influenza  - 
Whooping  conah  - 
Ophthalmia  (Eve  disease) 
Fever  (C.  C.)  - 

Typhus  ... 

Typhoid  - 

Ephemeral  - 
Erysipelas  -  -  - 
Carbuncle  - 
Dysentery  - 
Hepatitis  and  liver  disease 
Diarrhoea  - 
Cholera  -      -      -  - 


Remittent  fever  - 
Rheumatism  - 
Ditto,  with  heart  diseases 


Oedee  2.—Enthetic  Diseases. 

Syphilis,  tea.  -  ... 
Stricture  of  urethra  ... 
Hydrophobia  .... 


Oedek  3. — Dietic  Diseases. 


Years. 


1830.   1831.    1832.   1833.   1834.   1835.   1830.    1837.    1838.  1839.    1840.   1841.   1842.    1843.   184-4.  1845 


211 

184 


106 
13 


35 


136 
117 


21 


Privation  ..... 
Purpura  and  scurvy  ... 
,,  .  ,.  <  a.  Delirium  tremens 
Alcoholism [b  intemperance  - 


Ordeb  4. — Parasitic  Diseases. 
Thrush  


Psora  - 
Dracunculus 


132 
113 


193 
1G0 


144 

20 


206 
179 


154 
18 
6 


16 


89 


190 
158 


138 
11 
9 


16S 
137 


113 
18 

5 


260 
236 


204 
10 
19 


181 
108 


140 
5 

20 


33 
33 
10 
19 
11 
21 
6 


43S 
7 

50 


24 


371 

357 


299 
0 
50 


157 
40 
35 

101 
20 
69 
<> 


477 
461 


409 
18 
30 


33 


856 
818 


704 
13 

34 


mi 

35 
38 
414 
35 


714 
691 


595 
12 
09 


10 


198 
35 
14 
21 
56 

248 
3 


II. 


Oedee  1. — Diathetic  Diseases. 


flout 

Dropsy  - 
Cancer  - 
Noma 
Mortificatii 


Oedee  2. — Tubercular  Diseases. 


Scrofula  -      -  - 
Tabes  mesenterica 
Phthisis  - 
Hydrocephalus 


13 


20 


11 


Note. — In  calculating  the  mortality  a  correction  has  been  made  for  the  causes  not  specified,  by  distributing  them  proportionally  over  the 
various  specified  causes  of  death.  The  facts  are  from  the  medical  i  eturns,  which  do  not  include  deaths  in  action,  or  other  deaths  which  tail  to  come 
under  the  notice  of  the  medical  officers. 
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PRESIDENCY  OF  BOMBAY. — Diseases. 


Table  6. — continued. 


en 

Tears. 

Olas 

Disease,  &c. 

1830. 

1831. 

1832. 

1833. 

1834. 

1835. 

1836. 

1837. 

1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

III. 

Oedee  1. 

4 

4 

3 

2 

4 

8 

4 

7 

1 

1 

12 

3 
25 

3 
g 

2 
7 

51 

2 
27 

1 
12 

■ 

1 

2 

1 

1 

1 

1 

Oedee  2. 

Oedee  3. 

7 

6 

2 

23 

2 

11 

2 

10 

2 

13 

10 

8 

14 
1 

Oedee  4. 

Ulceration  of  intestines  ... 

Intussusception     -      -  -  - 
Stricture  of  intestine  - 

Stomach  disease,  &c.  - 

Pancreas  disease  &c.    -      -      .  - 

Spleen  disease,  &c.  .... 

| 

— 

3 

5 
1 

8 
1 

2 

1  ~ 

-  5 

4 
2 

2 
1 

3 
1 

1 

2 
1 

Ordee  5. 

Ischuria  -      -  .... 
Kidney  disease,  k-c.  .... 

- 

1 

1 

1 

3 

Oedee  6. 

Hydrocele  ....... 

Urethra  disease,  &c.  .... 

Oedee  7. 

Joint  disease,  &e.  ----- 

Oedee  8. 

Ulcer 

Ditto,  after  contusion      -      -  - 
Skin  disease,  &c.  

1 

— 

— 

— 

2 

1 

1 

2 

2 

2 
2 

1 

.  1 
2 

2 
1 

- 

- 

IV. 

Oedee  1. 

Other  malformations    -      -      -  - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Oeder  4. 



V. 

Ordek  1. 

Burns,  &c.  ...... 

Hanging  and  suffocation  ... 
Drowning  ...... 

Fractures  and  contusions  - 

Concussio  cerebri  ..... 

3 

1 

1 

1 

2 
1 

3 

1 

23 

1 
1 

2 
2 

7 

1 
14 

1 

5 

7 
1 

Cause  not  specified,  or  ill  defined 

27 

19 

19 

27 

27 

32 

31 

24 

13 

19 

14 

10 

38 

23 

46 

4 
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jSTo.  7.  Annual  General  Return  of  Sick  and  Wounded  of  the  Honorable  Company's  Native  Troops,  in  the 

Bengal  and  North-Western  Provinces  from  1st  April  1852  to  31st  March  1853. 


Classes  of  Diseases. 


i 

CO 

i 

13 

•73 

<o 

s 

09 

CD 
> 

-G 

•3  a 

o 

jd 

< 

<a 
•* 

0 

a 

a 

uj 

A 

U 

O 

O 

o  _ 

6 

"o 

o 

< 

cm 
O 

o 

en 
rt 

<y 

Fevers. 

Eruptive 

Diseases 
Lungs. 

Diseases 
Liver. 

Diseases 
Stomacr 
Bowels. 

Epidemic 
lera. 

Diseases 
Brain. 

Dropsies. 

Kheumat: 
fections. 

Venereal 
tions. 

Abcesses 
Ulcers. 

Wounds 
Injuries. 

Punished 

Diseases 

Eyes. 

Diseases 
Skin. 

Other  Dii 

Total. 

Remained  sick  on  1st  April 

1,180 

87 

136 

14 

244 

2 

38 

8 

389 

308 

759 

310 

2 

45 

120 

206 

3,848 

1852. 

Admitted    during    the  year 

82,864 

592 

2,603 

245 

15,090 

587 

464 

104 

5,242 

3,461 

17,837 

7,515 

28 

1,542 

2,737 

4,558 

145,469 

(attacks) . 

Total  treated  - 

84,044 

679 

2,739 

259 

15,334 

589 

502 

112 

5,631 

3,769 

18,596 

7,825 

30 

1,587 

2,857 

4,764 

149,317 

Discharged  cured  during  the 

81,018 

553 

2,290 

217 

13,861 

277 

395 

72 

4,954 

3,438 

17,804 

7,355 

28 

1, 

507 

2,719 

4,181 

140,669 

year. 

Transferred  during  the  year  - 

1,348 

11 

133 

13 

510 

5 

25 

9 

269 

83 

157 

120 

13 

34 

258 

2,988 

Invalided  during  the  year 

38 

16 

1 

87 

5 

1 

40 

8 

11 

8 

2 

3 

1 

17 

238 

Died  during  the  year 

615 

62 

196 

17 

434 

295 

41 

27 

54 

17 

25 

47 

2 

107 

1,939 

Eemaining    on   31st  March 

1,025 

53 

104 

11 

442 

12 

36 

3 

314 

223 

599 

295 

62 

103 

201 

3,483 

1853. 

Total  treated 

84,044 

679 

2,739 

259 

15,334 

589 

502 

112 

5,631 

3,769 

18,596 

7,825 

30 

1,587)  2,857 

1 

4,764 

149,317 

Average  monthly  strength  during  the  year  -  -  123,143 

Average  daily  sick         -  -  -  -  5,607 

Eatio  per  cent,  of  sick  (attacks  of  sickness)  to  well  -  121-25* 

„  of  deaths  to  disease    „  -  -1-30 

„  of  deaths  to  strength  „  -  -1-58 

The  average  sick  at  the  beginning  and  end  of  the  term  to 

100  of  mean  strength  was         -  2-97 

*  This  means  the  proportion  of  attacks  of  sickness      the  sick  remaining  to  100  of  mean  strength. 

The  proportion  treated  to  100  strength  was  really  118-29;  the  number  treated  being  nearly  represented  by  the  mean  of  the  numbers 
admitted  and  discharged,  including  dead,  during  the  year. 


No.  8. — Table  showing  the  Ratio  per  Cent,  to  Strength  of  Attacks,  Remaining  Sick,  Deaths,  Invalided, 
and  Transferred,  from  different  Classes  of  Diseases  of  the  late  East  India  Company's  Native  Troops  in  the 
Bengal  and  North- Western  Provinces,  from  1st  April  1852  to  31st  March  1853. 


Classes  of  Diseases. 

Ratio  per  cent,  to  Strength. 

Attacks. 

Remaining  sick.* 

Deaths. 

Invalided. 

Transferred. 

All  diseases         -  ..       -  ■-; 

118-132 

2-976 

1-574 

■192 

2'426 

Fevers     -         -         -         -  - 

67-291 

•895 

*499 

•031 

1-095 

Eruptive  fevers  - 

•481 

•057 

•050 

•009 

Epidemic  cholera-  - 
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2)  7,331 


Mean  numbers  remaining  sick      -  3,665*5 


They  are  therefore  only  approximative  results,  serving  to  illustrate  the  utility  of  such  information  as  might  have  been  deduced  from  weekly 
enumerations  of  the  sick  remaining  from  the  several  diseases.  The  classification  is  defective,  and  this  also  impairs  the  utility  of  the  Indian 
Returns. 
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of  each  Corps 
at  the  Station. 

Invaliding. 

Cavalry. 

Infantry. 

Page 

Page 

Page 

Pa  <tp 

Allahabad 

625 

663 

694 

Aden  -          -          _          _          _       •   _          _  _ 

713 

725 

Agra              -          -                     -   -  - 

657 

692 

_  - 

Bengal,  Presidency 

•JifXJ 

592 

589 

7^4.  a n d  T  i1^ 

Bombay       ,,  ______ 

595 

597 

594 

754  and  756 

Station  of  ______ 

- 

718 

726 

Belgaum  _______ 

711 

725 

Basid  Khail     -          -  - 

677 

697 

— 

Bangalore  ------- 

727 

733 

749 

— 

Burmah 

.       -  - 

607 

f    606  "I 

1  753} 

Berhampore  ------- 

676 

696 

— 

Calcutta.    See  Fort  William. 

— 

Cawnpore       -          -          -          -          -  _ 

661 

693 

Chinsurah  ------- 

665 

694 

— 

Colaba           -                   -  ■  _ 

707 

724 

Cannanore 

_               _  _ 

731 

749 

— . 

Dinapore        -         -         _  _ 

641 

687 

Darjeeling 

- 

645 

688 

— 

Dum  Diim       -          -          -  _ 

U'JJ 

693 

Dugshai         -         -  - 

667 

695 



Deesa           -         -         -          -          .         .  . 

- 

700 

722 

— 

["Bengal      -          -          -  . 

619 

639 

686 



En  route  <  Bombay  ------ 

~       —  ~ 

*7  f\Q 

i  uy 

724 

— 

[Madras  - 

729 

i  at 

750 

Port  St.  George  ------ 

- 

735 

t  O'J 

„  William  ------- 

635 

Pield  Service 

609 

I    606  1 
1   752  } 



Ferozepore 

615 

631 

684 

— 

Govindghur    -  . 

675 

•  696 

— 

Ghazepore      -          -          -  . 

_ 

678 

697 

— 

Hyderabad 

715 

725 

Jullundur 

643 

OO  / 

Jackatalla  ------- 

743 

751 

Kussowlie  - 

653 

691 

— 

tt       i        T  Ben°al  - 

Kurrachee   <  „                                                          .  " 
[  Hombay  - 

626 

- 

671 
704 

695 
723 

— 

Kirkee  ------- 

698 

722 

Kamptee  ------- 

747 

752 

— 

Lahore  ------- 

617 

633 

684 

Landour  ------- 

- 

637 

686 

z 

Ijucknow  ------ 

680 

697 

— 

Madras,  Presidency  ------ 

601 

603 

600 

754  and  756 

„      Station.    See  Fort  St.  George. 
Meerut  ------- 

613 

627 

682 

Murree  ------- 

c  fin 

695 

— 

Mount  Aboo  ------- 

717 

726 

— 

Peshawur  -f  -r,  ^ 

]_  Bombay  ------ 

651 
720 

691 

726 

Poona  ------- 

Poonamallee  ------- 

702 
745 

723 
751 

Bawul  Pindi  ------- 

649 

690 

Sealkote  ------- 

Subathoo 

623 

655 
673 

692 
696 

Secunderabad  -  - 

741 

751 

Trichinopoly 

739 

751 

Umballa  -«•---_„ 

611 

629 

683 

Wuzeerabad   -  . 

621 

647 

689 

4  E  2 
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MEMORANDUM. 


The  Admissions,  Discharges,  and  Deaths  of  Her 
Majesty's  Troops  in  India  are  entered  regimentally  in 
the  Quarterly  Returns  of  Sick,  furnished  by  the 
Principal  Medical  Officer  in  each  Presidency,  and  it 
lias  in  consequence  been  found  in  many  instances 
impossible  to  allot  them  to  the  actual  stations  at  which 
they  may  have  occurred.  Thus,  the  sick  of  a  regiment 
are  occasionally  entered  at  the  station  of  the  head 
quarters,  although  from  other  evidence  it  would 
appear  that  some  portion  of  the  corps  was  on  detached 
duty. 

Regiments  are  often  returned  as  occupying  two  or 


more  stations  during  the  period,  without  the  details  of 
each  station  being  kept  separate  ;  in  such  cases  the 
numbers  have  been  added  to  the  Tables  "  Troops  en 
route,  &c,"  as  not  being  assignable  correctly  to  any 
station. 

Several  clerical  errors  have  also  been  found  to  exist 
in  the  original  documents,  which  there  are  now  no 
means  of  correcting. 

It  will,  therefore,  be  evident  that  it  has  only  been 
possible  to  present  in  these  Tables  a  near  approxima- 
tion to  the  desired  stational  information. 
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SANITARY  STATISTICS  OF  HER  MAJESTY'S  REGIMENTS  SERVING 

IN  INDIA. 


No,  1. 


BENGAL. 

Presidential  Returns. — European  Troops— Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men. 


(a.) — SUMMARY  OF  ALL  THE  STATIONS. 


ftfn  tinnc 

Number 
of  Years 
under 

UocI  v  cl 

tion. 

Aggregate 
otrengui. 

Mean 
Number 
constantly 
Sick  in 
Hospital. 

Admissions 

TTn?m  t  n  1 

±1  US  IJl  Icll  • 

Discharged 
Hospital. 

l^pntlic: 

in  and 
out  of 
Hospital. 

"'   '  ~  111  "  —  

Meeriit 

10 



11,936 

101 

20,674 

19,989 

450 

Umballa 

■  13,099 

102 

20,215 

19,581 

533 

Eerozepore  - 

)> 

7,941 

76 

16,827 

16,255 

446 

Lahore  - 

5> 

9,214 

O  1 

22  631 

21  770 

725 

Port  William  - 

»» 

6,077 

54 

1 1*453 

11^105 

577 

Landour  - 

1» 

1,103 

15 

2,188 

2,098 

30 

TrnnnQ  *jti  fATito    fir f* 

25,426 

181 

41  614 

41  498 

1  399 

Dinapore  ... 

9 

7,018 

72 

13,406 

12,773 

446 

Jullundur 

6,472 

62 

12,788 

12,684 

230 

Darjeeling  - 

642 

6 

837 

798 

26 

Wuzerabad             -  - 

8 

10,908 

110 

17,349 

17,084 

428 

Bawul  Pindi 

7,136 

70 

17,317 

17,073 

215 

Peshawur  - 

13,393 

193 

50,986 

49,773 

843 

Kussowlie  ... 

3,521 

34 

5,928 

5,739 

135 

Sealkote  - 

7 

4,562 

47 

7,881 

7,706 

120 

Agra  - 

>> 

3,790 

40 

7,836 

7,559 

160 

Dum  Dum  ... 

;» 

1,528 

17 

2,671 

2,412 

120 

Cawnpore  ... 

ft 

4,973 

73 

12,932 

12,473 

455 

Allahabad 

)> 

816 

7 

1,122 

1,078 

83 

Chiusurah  - 

6 

692 

5 

829 

805 

25 

Dugshai 

4,311 

58 

7,620 

960 

165 

Murree  - 

» 

425 

13 

958 

922 

38 

Kurrachee  ... 

4 

572 

8 

680 

676 

19 

Subathoo 

3 

439 

14 

681 

642 

22 

Govindghur  - 

2 

107 

o 

187 

186 

1 

Berhampore  ... 

j> 

146 

4 

140 

110 

9 

Basid  Khail  - 

1 

43 

•25 

8 

10 

Gbazepore  ■■ 

J» 

404 

31 

722 

668 

19 

Lucknow  ... 

5> 

628 

39 

836 

840 

81 

Totals  - 

147,322 

1,525"  25 

299,316 

291,273 

1 

7,800 

ANNUAL  AVERAGES. 


Average 
Annual 
Strength. 

Number 
constantly 
Sick. 

Annual  Average. 

—  

Admissions. 

Discharges. 

Deaths. 

Stations  occupied  during  10  years  - 

)>             >>           9    ,,  ... 

»                 !>              8     ,,  - 

!»                             ,»                         i         „  - 

»              „            6    „  ... 
n              »           4    „  ... 
»               >>             3    „  ... 

n 

»                 „              -     „  - 

1     „  ... 

Average  annual  results  for  the  whole  Presidency  "1 
of  Bengal      -          -          .                   -  j 

7,479 
1,370 
4,370 
2,238 
903 
143 
146 
126 
1,075 

620 
140 
407 
184 
70 
8 

14 
6 

70-25 

13,560 
3,003 
11,447 
4,663 
1,568 
170 
227 
164 
1,560 

13,229 
2,917 
11,208 
4,461 
1,431 
169 
214 
151 
994 

416 

78 
203 
134 
38 
5 
7 
5 

100 

17,850 

1,525-25 

36,362 

85,774 

986 

4  E  3 
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PRESIDENTIAL  RETURNS. — BENGAL. 


NO.  2. 


BENGAL. — CAVALRY. 


Presidential  Returns. — European  Troops — Her  Majesty's  Regiments. — Non- Commissioned  Officers 

and  Men. 


Aggregate  Strength        -----  14,681 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(PO 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

11,920 

11,534 

342 

8,088 

7,951 

Ill 

20,038 

19,485 

453 

1,364-9 

30-85 

CLASSES. 

I. 

7VHIATTP  T"\TQ T7  A  CT?0 

8,856 

8,584 

213 

6,006 

5,901 

72 

14,862 

14,485 

285 

1,012-33 

19-4  . 

n. 

62 

48 

11 

49 

34 

10 

111 

82 

21 

7-56 

1-43 

ni. 

LOCAL 

2,135 

1,999 

112 

1,408 

1,380 

29 

3,543 

3,379 

141 

241-33 

•  9-6 

XT 

VIO-LiEINCrj  - 

897 

903 

6 

625 

636 

1,522 

1,539 

6 

103-67 

•41 

ORDERS. 

L 

Oedee  1. — Miasmatic  Dis. 

Small-pox 

Vaccinia  - 

Measles 

Quinsy  - 

Catarrh  and  Influenza 

Ophthalmia                      i  - 

Fever  (C  C.) 

Erysipelas  - 

Dysentery  - 

Diarrhoea      -  - 

Cholera  - 

Ague 

Remittent  Fever 
Rheumatism  - 

13 
17 

85 
259 
356 
2,615 
29 
484 
578 
54 
1,426 
254 
538 

11 
17 

86 
248 
348 
2,529 

29 
426 
552 

54 
1,406 
233 
526 

2 

1 

7 

74 

64 
29 
1 
6 
9 
2 

13 
1 
1 

97 
224 
128 
698 

10 
148 
378 

67 
2,190 
208 
367 

9 
1 
1 

98 
214 
131 
692 

10 
120 
373 

53 
2,171 
1 98 
358 

3 

8 

9 
5 
20 
5 

a 

V 

>  11,238 

10,894 

254 

765-48 

17*3 

Ordee  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

1,786 
38 

1,770 
34 

5 

1,177 

32 

1,203 
29 

i 

|  3,033 

3,036 

6 

206-6 

•41 

Oedee  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
..    ...      fa.  Del.  Tremens 
Alcoholism  j  b  Intemperance 

10 
99 
203 

10 
87 
205 

2 
10 
1 

6 
47 
181 

4 
38 
165 

9 
3 

►  546 

509 

25 

37-19 

1-7 

Oedee  4. — Parasitic  Dis. 

Vermes  - 

12 

13 

29 

4 

28 
5 

|  45 

46 

3-06 

Psora  - 

n. 

Oedee  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

17 

4 

16 

3 

1 

18 

2 

16 
1 

1 
1 

}  " 

36 

3 

2-79 

■  2 

Oedee  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 

Phthisis  ... 
Haemoptysis   -          -  - 

1 
16 
15 

9 

1 
16 
7 

5 

9 
1 

1 
8 
16 

4 

6 
7 

;  J 

8 

1  » 

46 

18 

J  4-77 

1-23 
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No.  2. — Bengal  ;  Cavalry.    Presidential  Returns.    European  Troops  ;  H.  M.  Regiments — continued. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

| 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

[ 

(B.) 

No.  dis- 
charged 

I/O  -LHll.y. 

(P.) 

No. 
of 
Dca/tlis.] 

(C.) 

No. 
of 

(B.) 

No.  dis- 
charged 

L  u  AJ  u  . 

(s?0  1 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 

(r.) 

No. 
of 

Attacked. 

Died. 


m. 

Order  1. 

Cephalitis  - 

Odontalgia     -          -  - 
Apoplexy      -          -  - 
Hydrophobia  - 

Paralysis       -          -  - 
Insanity         -          -  - 
Epilepsy  - 
Otitis 

Brain  Disease,  &c. 
Dysecoea  - 

58 
11 

DO 
1 

Q 
O 

14 
10 
35 
2 
1 

58 
11 

1  o 

9 
10 
34 
1 
1 

i 

42  1 

i 

i 

60 
1 
1 4 

2 
21 
19 

3 

63 
1 
o 

g 
o 
24 
19 

.3 

Q  H 
fl 

1  1 

1 

I 

j-  .322 

265 

56 

21-93 

3  81 

Order  2. 

Pericarditis  - 
Aneurism  - 
Heart  Disease,  &c. 

14 
3 
6 

14 
1 

7 

2 
2 
2 

4 
2 
13 

2 
1 

15 

2 
1 

}  \ 

40 

9 

2-86 

•61 

Order  3, 

Epistaxis  - 
Bronchitis  - 

Pleurisy        -          -  - 
Pneumonia  - 
Asthma  - 

3 
12 
45 
23 
16 

.3 
11 

44 
19 
12 

3 
4 

2 
3 
27 
18 
6 

1 

3 
26 
17 

6 

l-  155 

142 

8 

10-56 

•55 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Enteritis  - 
Peritonitis  - 

Ascites  ... 

-L-lcLllltllclllcSIO 

Hernia  - 
Ileus  and  Colic 
Haimorrhois  - 

Fistula  .... 

Obstipatio  - 

Hepatitis 

Jaundice  ... 
Spleen  Disease,  &c.  - 

125 
12 

o 

5 
2 

9 

126 

0  1 

10 
57 
378 
80 
40 

125 
8 
1 
4 
2 

11 
114 

.)  o 

7 
58 
325 
83 
35 

1 
1 

1 
2 

i 
i 

1 

44 
1 

120 
16 

3 

4 
1 

4 
50 

6 
23 
197 
56 
45 

106 
17 

2 

1 
1 

4 
56 

—  o 

6 
23 
191 
56 
47 



1 

2 

— 
— 
11 

= 

.  1,463 

i 

1,369 

66 

99-65 

4-49 

Order  5. 

Nephritis 
Ischuria  - 
Haematuria  - 
Cystitis  » 

10 
12 

4 

10 

6 

Q 

1 

11 

2 

3 
1 

8 
2 
3 
1 

  j 

— 

1  - 
J 

.33 

1 

2-93 

•07 

Otjtutt?  f> 

Hydrocele  - 

5 

3 

12 

9 

17 

12 

1-16 

Order  7. 

Hydrarthrus  - 

Arthritis        -          -  - 
Joint  Disease,  &c. 
Contractura    -          -  - 

1 

2 
3 

2 
2 

3 
5 
6 

~ 

2 
5 
6 

}  " 

17 

1-36 

Order  8. 

Phlegmon 
Ulcer  - 
Tumor  - 
Skin  Disease,  &c. 

616 
194 

8 
55 

625 
199 
7 

58 

1 

391 
173 

5 
39 

38S 
177 
6 
41 

j  1,481 

1,501 

1 

100-88 

•07 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  - 

Sub-luxation  - 

Luxation  ... 
Fracture  ... 

Wounds  iTGunsh,ot  • 
I  Incised 

Amputatio     -          -  - 

Otherwise  - 

Found  dead  - 

Order  5. 

8 

556 
83 
17 
43 
6 
81 

1 

7 

572 
84 
17 
41 
12 
72 

1 
1 



1 

2 

1 
1 

7 

320 
86 

9 
26 

9 
75 

1 

9 

323 
87 
11 
28 
10 
75 



I  1,331 

1,350 

5 

90-66 

34 

Punitus 

Observatio  ... 

63 
63 

35 
61 

1 

5 
87 

6 
87 

|  191 

189 

1 

J     13;  01 

•07 

4  E  4 
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No.  3. 


BENGAL. — INFANTRY. 

Presidential  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength      -----  132,643. 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  of  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

116,530 

113,020 

3,846 

159,954 

156,607 

3,445 

276,484 

269,627 

7,291 

2,084-47 

54-97 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

95,216 

91,948 

2,762 

131,017 

128,459 

2,522 

226,233 

220,407 

5,284 

1,705-64 

39-83 

II. 

CONSTITUTIONAL 

9G1 

766 

193 

1,197 

981 

173 

2,158 

1,747 

366 

16-27 

2-76 

ni. 

LOCAL        -  - 

15,748 

15,418 

817 

21,543 

21,061 

686 

37,291 

36,479 

1,503 

281-13 

11-33 

IV. 

DEVELOPMENTAL 

35 

22 

9 

8 

2 

5 

43 

24 

14 

•32 

•  1 

V. 

VIOLENCE  - 

4,570 

4,866 

65 

6,189 

6,104 

59 

10,759 

10,970 

124 

81-11 

•95 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox      _          —  - 
Varicella  - 
Measles  - 
Vaccinia  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 

Typhus  - 

Typhoid  - 

Icterodes  -          -  - 
Erysipelas      -          -  - 
Dysentery      -          -  - 
Diarrhoea       -          -  - 
Cholera 

Ague            -          -  - 

Remittent  Fever 

Rheumatism  -          -  - 

128 

5 
9 

6 

558 
3,027 
8,157 
23,514 
14 
1 
2 
94 

Q  Q  7  1 

7,230 
1,027 
18,107 
3,405 
5,158 

91 

5 
9 

6 

552 
2,944 
8,093 
22,947 
(i 
1 
1 

86 
9  052 
7'oiO 
617 
17,706 
3,009 
4,882 

35 
o 

4 
68 
1 

585 
5 

2 

1  075 
201 
421 
113 
112 
29 

73 
3 
48 

958 
5,492 
4,125 
23,137 
1 

1 

46 
6  161 

11.477 
1,257 

52,561 
2,011 
7,421 

57 
3 
44 

943 
5,370 
4,161 
22,529 

1 

40 
5  327 
11,282 
494 
52,861 
1,938 
7,397 

15 

4 

13 
47 

332 
1 

6 

653 
379 
738 
173 
88 
13 

>  195,185 

189,464 

5,1 15 

1,471  •  5 

38-56 

Order  2. — Entlietic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

13,064 
141 

13,253 
124 

37 
1 

14,633 
280 

14,476 

257 

21 

3 

}  28,118 

28,110 

62 

211-98 

•47 

Order  3. — Dielic  Dis. 

Purpura  and  Scurvy  - 
. ,    ...        f  a.  Del.  Tremens 
Alcoholism  {6.Intemperance 

353 
539 
530 

324 
511 
543 

14 
42 
15 

296 
251 
521 

272 
228 
518 

26 
3 

1  2,490 

2,396 

107 

18-84 

•8 

Order  4. — Parasitic  Dis. 

Vermes  - 
Psora  - 

124 

52 

123 

53 

239 
25 

236 
25 

|  440 

437 

3-32 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

Cancer  - 

191 
91 
2 

193 
73 
2 

16 

322 
96 

341 
79 

16 

|  702 

688 

32 

5-29 

•24 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 

Phthisis         -          -  - 
Haemoptysis   -          -  - 

7 

258 
301 
111 

8 

255 
138 
97 

1 

3 

164 

9 

15 
202 
381 
181 

14 
204 
178 
165 

138 
16 

j  1,456 

1,059 

334 

10-98 

2-52 

m. 

Order  1. 
Cephalitis       -          -  - 
Tetanus  - 

Apoplexy       -          -  - 
Odontalgia     -          -  - 
Paralysis  - 
Hydrophobia  - 
Insanity  - 
Epilepsy  - 

Otitis  -          -          -  - 
Brain  Disease,  &c. 
Dysecoea       *  - 

232 
4 
370 
32 
127 
1 

166 
223 
344 
24 
6 

227 

127 
34 
123 

148 
229 
338 
24 
5 

4 
4 

269 

15 
1 
7 
7 

5 

627 
2 

369 
51 
154 

211 
302 
566 
27 
31 

611 

1 

143 
48 
140 

212 
309 
543 
17 
29 

4 
1 

240 
9 
3 

1 

7 

.  3,869 

3,308 

584 

29-17 

4-4 
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No.  3. — Bengal ;  Infantry.    Presidential  Returns.    European  Troops  ;  H.  M.  Regiments — continued. 


Five  Years, 
1847  to  1851. 

Five  Years,  j 
1852  to  1856.  jj 

Total  for  10  Years.  1 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(33.) 

No.  dis- 
charged 
to  Duty. 

(P.) 
No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No.  1 

of 

Deaths,  j 

Attacked. 

Died. 

HI. 

Order  2. 
Pericarditis    -          -  - 
Aneurism       -          -  - 
Varix.  - 
Heart  Disease,  &c. 

152 
6 
2!) 
63 

129 
3 
26 
63 

19 

4 

574 
15 
81 

269 

546 
8 
57 
266 

37 
3  - 

} 

1,189 

1,098 

70 

8-96 

•53 

Order  3. 
Epistaxis       -          -  - 
Bronchitis  - 
Hydrothorax  - 
Pleurisy         -  - 
Pneumonia  - 

Asthma  ... 

32 
185 
4 

272 
336 
116 

30 
163 

250 
274 
129 

2  j 

18 

17 

59 
-1  1 

55 
399 
1 

243 
387 
174 

53 
371 

226 
322 
167 

24 
1 

56 
2 

2,204 

1,985 

193 

16-62 

1-45 

Order  4. 
Dyspepsia  - 

Gastritis        -          -  - 
Enteritis  - 
Peritonitis  - 

Ascites  ... 
Haematemesis  - 
Hernia  - 
Ileus  and  Colic 

Ifemorrhois   -          -  - 

Prolapsus  Ani 

Fistula  - 

Obstipatio  - 

Hepatitis  - 

Jaundice  - 

Spleen  Disease,  &c. 

933 
123 
51 
60 
24 
17 
38 
1,461 
G19 
4 
61 
510 
3,085 
391 
601 

915 
117 

36 
40 
14 
14 
31 
1,475 
583 
4 
58 
499 
2,851 
380 
584 

4 
10 
14 
19 
10 

3 

4 
1 

1 

272 
9 
6 

1,899 
141 
47 
64 
44 
26 
87 
1,623 
677 
25 
121 
539 
4,277 
222 
1,257 

135 
36 
46 
31 
21 
80 
1,623 
669 
25 
121 
526 
4,012 
208 
1,253 

3 
6 
10 
17 
9 
5 

5 
3 

1 

192 
4 
6 

> 

19,027 

18,251 

614 

144-04 

4-63 

Order  5. 
Nephritis  - 
Ha;maturia  - 
Ischuria  - 
Enuresis  - 
Diabetes        -  . 
Stone  - 

Cystitis  ... 

61 

o. 

59 
16 
2 

1 

10 

67 

2 

58 
14 

1 
10 

1 
1 

123 
5 
83 
23 
j  j 

1 

9 

125 
5 
84 
23 
q 

i 

9 

5 
2 

Q 

» 

- 

411 

412 

11 

3-1 

•08 

Order  6. 
Hydrocele  • 
Testis  Disease,  &c. 

32 


34 

52 
t 

55 

1 

} 

88 

93 

1 

•06 

•01 

Order  7. 
Hydrarthrus  -          -  - 
Arthritis  - 
Joint  Disease,  &c. 
Contractura    -          -  - 

20 
42 
31 
24 

21 

46 
18 

35 

2 

20 
53 
27 
6 

19 
50 
25 
5 

} 

223 

219 

2 

1*68 

•02 

Order  8. 
Phlegmon  - 
Ulcer  - 

Tumor           -  - 
Skin  Disease,  &c. 

2,610 
1,802 
22 
312 

2,896 
1,939 
22 

328 

15 
4 

1 

3,249 
1,768 
95 
422 

3,641 
1,762 
96 
429 

5 
2 

1 

} 

10,280 

11,113 

28 

77-5 

•21 

IV. 

Order  4. 
Atrophy        -          -  - 

35 

22 

9 

8 

2 

5 

43 

24 

14 

•32 

•1 

V. 

Order  1.- — Accident  or 
Negligence. 
Burns  or  Scalds 
Contusion      -          -  - 
Sub-luxation  - 
Luxation  - 

Fracture        -          -  - 

tit      j   f  Gunshot 
Wounds  <  T    .  , 
[  Incised 

Amputatio     -          -  - 

Drowned  - 

Found  dead    -          -  - 
Not  known  - 

102 
1  946 

684 
68 

10/ 

350 
436 
13 

108 

OIK 
£,111) 

706 
64 
168 
401 
461 
9 

1 

,/ 

4 
10 

2 

o 
14 
11 

1 

96 
2,480 
969 
74 
194 
48 
421 
j  5 

90 
2,465 
972 
71 
189 
44 
422 
5 



4 

3 
4 
2 

1 

7 
2 

> 

8,043 

8,291 

72 

60-64 

•54 

Order  2. — Battle. 
Wounds,  Gunshot 

— 

— 

— 



2 



2 

•02 

Order  3. — Homicide. 
Assassinated  -          -  - 

1 

1 

•01 

Order  4. — Suicide  (attempted 
or  accomplished). 

Wounds,  Gunshot 
Suspendium  - 

1 

5 
1 

4 

} 

1 

10 

•09 

Order  5. 
Punitus         -          -  - 
Observatio  - 

222 
591 

225 
608 

10 

109 
1,793 

106 
1,740 

29 

} 

2,715 

2,679 

39 

20-47 

•29 

4  F 
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PRESIDENTIAL  RETURNS. — BOMBAY. 


No.  4. 


BOMBAY. 


Presidential  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(a.)— SUMMARY. 


STATIONS. 

Number  of 
Years  under 
Observation. 

Aggregate 
Strength. 

Mean 
Number 

constantly 
sick  in 

Hospital. 

Admissions 
into 
Hospital. 

Discharges 
from 
Hospital. 

Deaths  in 
and  out  of 
Hospital. 

Kirkee         -          -          -  - 
Deesa  .... 
Poona 

10 

;? 

6,559 
8,930 
12,863 

^* 

to  > 

f 

13,588 
14,379 
22,230 

13,541 
14,055 
22,301 

131 

232 
340 

Kurrachee  - 

9 

10,605 

19,415 

18,928 

361 

Colaba  - 

8 

3,174 

6,578 

6,494 

151 

Troops  en  route,  &c.  - 

Belgaum       -  ... 

6 

55 

2,866 
5,915 

O  <T) 

^   1  «  < 

g  (V, 

1® 

5,768 
9,308 

6,209 
9,254 

102 
115 

Aden  - 

5 

2,103 

i— i  <jj 

S3 

2,436 

2,395 

34 

Hyderabad  - 

4 

1,728 

i| 

4,030 

4,036 

62 

Mount  Aboo  -          -          -  - 
Bombay  .... 
Peshawur  .... 

1 

55 

83 
273 
498 

J 

O 
r— i 

101 

636 
1,470 

94 
619 
1,359 

■■k  J 
16 
30 

Total 

55,597 

99,939 

99,285 

1,581 

ANNUAL  AVERAGES. 


Average 
Annual 
Strength. 

Number 
constantly 
Sick. 

Annual  Average. 

Admitted. 

Discharged. 

Deaths. 

Stations  occupied  during  10  years 

Q                           -  - 

35                                      a  55 

55                                      8  „ 

55                                     6       „  * 

55                                         ^  55 

4  _ 

55                                         ^  55 

J5                                   1       55  " 

Average  annual  Results  for  whole  Presidency  1 
of  Bombay                     -          -          -  j 

2,835 
1,178 
397 
1,463 
420 
432 
854 

5,020 
2,157 

822 
2,512 

487 
1,007 
2,207 

4,990 
2,103 

812 
2,577 

478 
1,009 
2,072 

70 
40 
19 
36 
7 
15 
53 

7,579 

400 

14,212 

14,041 

240 

*  Return  showing  the  Average  Daily  Sick  of  the  Troops  serving  in  the  Presidency  of  Bombay  during  the 

10  Years  1847-56. 


Year  ending  31  March  1848 
1849 

„  1850 
1851 
1852 

„  1853 
„  1854 
„  1855 
1856 
1857 


Average  Daily  Sick. 
522 
486 
545 
355 
365 
441 
401 
343 
286 
257 


Annual  average 
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No.  5. 


BOMBAY.— CAVALRY. 


Presidential  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  -  6,559 


Return  showing  (c)  the  Number  of  Attacks  of  Sickness  ;  (e)  the  Number  Discharged  to  Duty  ;  and 

(f)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No.  ' 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(*".) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(V.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,660 

7,580 

86 

6,060 

5,947 

40 

13,720 

13,527 

126 

2,091-78 

19-21 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

4,005 

4,879 

56 

4,165 

4,084 

27  I 

9,070 

8,963 

83 

1,382-84 

12-65 

II. 

CONSTITUTIONAL 

27 

18 

11 

31 

29 

3 

58 

47 

14 

8-84 

2-13 

III. 

LOCAL 

2,079 

2,033 

19 

1,367 

1,346 

10 

3,446 

3,379 

29 

525-38 

4*42 

V. 

VIOLENCE  - 

649 

650 

497 

488 

o 

1,146 

1,138 

174-72 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 
Measles  - 
Quinsy  * 
Catarrh  and  Influenza 
Ophthalmia  - 

x  evei  ^v^.v^.j  ■-           -  - 
Erysipelas  - 
Dysentery  - 
Diarrhoea  - 

Cholera         -          -  - 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

— 

57 
424 
125 
1,285 

10 
171 
727 

59 
418 

32 
550 

,  

50 
426 
125 
1,287 

10 
179 
727 

39 
409 

28 
552 

1 

16 
14 

20 
4 

3 
3 
73 
174 
68 
388 
8 
68 
290 
24 
1,682 
198 
270 

5 
3 
72 

1  77 
61 

378 
7 
63 
289 
11 
1,670 
195 
265 



\  J 

6 
3 

1 
2 
i 

-  7,107 

7,028 

82 

1,083-56 

12-5 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

984 
13 

985 
12 

1 

829 
22 

810 
19 

|  1,848 

1,826 

1 

281*75 

•15 

Order  3. — Dietic  Dis. 

t,    ,  ,.        [  a.  Del.  Tremens 
Alcoholism  -<  ,  T  . 

L  o.  Intemperance 

7 

7 

9 
9 

9 
9 

|  25 

25 

3-81 

Order  4. — Parasitic  Dis. 

Psora  - 

Vermes  ... 
Dracunculus  -          -  - 

5 
19 
19 

5 
19 
19 

47 

41 

|  90 

84 

13-72 

II. 

Order  1. — Diathetic  Dis. 

Gout  - 

Lumbago  - 
Dropsy  - 

2 
2 

2 

2 

1 

1  2 

6 

2 
6 
6 

1 

}  » 

18 

3 

2-74 

•46 

Order  2. —  Tubercular  Dis. 

Scrofula  - 

Phthisis  ... 
Hfemoptysis  - 

6 
9 
8 

6 
1 
7 

8 
1 

I  11 

3 

3 

11 
1 

3 

2 

|  40 

29 

11 

6-1 

1-68 

4  F  2 
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No.  5 — Bombay  ;  Cavalry.    Presidential  Returns.    European  Troops  ;  H.M.  Regiments— continued. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Katio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

ni. 

Order  1. 

Cephalitis  - 
Apoplexy  - 
Paralysis  - 
Odontalgia  - 

Insanity  - 
Neuralgia  - 

Epilepsy  ... 
Otitis  -          -          -  - 
Dysecoca       -         -  - 
Brain  Disease,  &c. 

49 
4 

I 
9 

- 

3 
5 
4 

2 
8 
6 
1 

3 
5 
5 

4 

— 

— 

20 

8 
2 
2 
3 
6 
8 
3 
1 

18 

2 
2 
3 
5 
8 
3 

i 

— 
1 

•f 
1 

135 

79 

6 

20'  58 

•92 

Order  2. 

Pericarditis  - 

Aneurism  ... 
Varix  ... 
Heart  Disease,  &c. 

1 2 

0 
60 

1 0 

6 
60 

— 

23 
6 
8 
1 

24 

5 
8 
1 

1 

1  116 

114 

i 

17 '  68 

•  15 

Order  3. 

Epistaxis  - 
Bronchitis  - 

Pleurisy  ... 
Pneumonia  J 
Asthma  - 

1 
7 

22 
2 

1 

'  20 
2 

2 

11 

15 
3 

11 

15 
2 

1 

}'■ 

58 

3 

9-31 

•46 

Order  4. 

Dyspepsia  - 
Gastritis  - 

Enteritis  ... 
Peritonitis  - 
Ascites  - 

Hemia  ... 
Ileus  and  Colic 
Prolapsus  Ani 
Fistula  - 

Obstipatio  ... 
Hcemorrhois  - 
Hepatitis  - 

Jaundice  ... 
Spleen  Disease,  &c. 

312 

3 

2 

1 

10 

230 
1 
7 
59 
48 
211 
28 
17 

310 
3 
2 

— 

10 
230' 
1 
7 
59 
48 

28 
17 

' 

10 
1 

154 
4 

9 
1 
2 
2 
166 

5 
25 
26 
122 
16 
16 

158 
4 
7 
1 

1 

165 

5 
25 
26 
1  19 
14 
16 

2 

3 
1 

1 
1 

[  1,477 

1,478 

19 

225-19 

2-89 

Order  5. 

Nephritis  - 
Ischuria  - 
Dysuria  - 
Ha?maturia  - 

Stone  -          -          -  - 
Cystitis         -          -  - 

— 

5 
1 

— 

5 
1 

— 

— 
— 

5 
1 

1 

1 

4 
1 

1 

1 

— 
— 
— 

1 

14 

13 

— 

2-13 

 , 

Ordef.  6. 

Sarcocele  - 
Hydrocele  - 

1 

2 

1 

2 

— 

2 

2 

— 

}  5 

5 

— 

•76 

— 

Order  7. 

Joint  Diseases,  &c. 
Contractura  - 

4 

4 

— 

3 
1 

3 
1 

— 

}  » 

8 

— 

1-22 

— 

Order  8. 

Phlegmon      -          -  -1 

A  Tisf  pec             —              —            .  I 

Ulcer  -          -          -  - 
Tumor  - 
Skin  Disease,  &c. 

571 
372 

2 

575 
370 

2 

— 

487 

172 

6 
20 

482 

169 

6 
20 

1  1,630 

1,624 

248-51 

— 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 

Hub- luxation  ■ 

Luxation  - 

Fracture  - 

,,r      ^  C  Gunshot 

vvounas\  Incised 

Amputatio     -          -  - 

2 

393 
109 
2 
14 
1 

127 

2 

394 
113 
1 
14 

125 

— 

2 

284 
90 

'  5 
]  1 
80 

\  1 

1 

284 
89 
3 
4 
2 
80 
1 

— 

•  1,113 

J 

1,113 

169-69 

Order  5. 

Punitus  ... 
Observatio  - 

1 

1 

7 
25 

6 
18 

|  33 

25 

5-03 
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No.  6. 


BOMBAY.— INFANTRY. 


Presidential  Returns — European  Troops.— Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength       -  49,038. 


Return  showing  (c)  the  Number  of  Attacks  of  Sickness  ;  (a)  the  Number  Discharged  to  Duty  ;  and 

(f)  the  Number  of  Deaths  by  different  Diseases. 


J 

Five  Years, 
1847  to  1851. 

Eive  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

'  Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(V.) 

No. 
of 
Deaths. 

1 

(C.)  1 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(=*■) 
No.  1 

of 
Deaths.) 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 

Deaths.  | 

Attacked. 

Died 

SPECIFIED  CAUSES 

47,677 

47,213 

948  J 

38,844 

38,075 

495  I 

86,521 

85,288 

1,443 

1,764"  37 

29*42 

CLASSES. 

t. 

ZYMOTIC  DISEASES 

34,578 

34,298 

625 

27,577 

27,125 

252 

62,155 

61,423 

877 

l,267-5 

17*88 

II. 

CONSTITUTIONAL 

594 

523 

69 

574 

527 

48 

1,168 

1,050 

117 

23"  82 

2*38 

III. 

LOCAL 

10,436 

10,310 

228 

8,960 

8,721 

167 

19,396 

19,031 

395 

395" 53 

8*05 

IV. 

DEVELOPMENTAL 

1 

1 

16 

15 

1 

17 

16 

1 

•34 

•02 

V. 

VIOLENCE  - 

2,068 

2,081 

26 

1,717 

1,687 

27 

3,785 

3,768 

53 

77*18 

1*08 



ORDERS. 

• 

Order  1 — Miasmatic  Dis. 

Varicella       -          -  - 
Small-pox  - 

Erythema       -          -  - 
Measles  - 

Parotitis  ... 
Vaccinia  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Eever  (C.  C.)  - 

Typhus  - 

Icterodes 
Erysipelas  ... 
Dysentery                 -  - 
Diarrhoea  - 
Cholera  - 
Ague  - 

Remittent  Eever 

Rheumatism  -          -  - 

3 
22 
1 

4 
9 

352 
1,440 
1,641 
5,709 
2 

45 
2,550 
3,335 
314 
5,525 
2,268 
3,156 

3 
16 
1 

4 

9 

364 
1,451 
1,643 
5,685 

41 
2,341 
3,315 
195 
5,548 
2,2  55 
3,212 

5 

z 

1 

13 

53 
2 

2 

234 
33 

163 
13 
75 
6 

30 
7 
4 

256 
1,421 
841 
1,634 
1 
3 
22 
888 
1,565 
52 
11,363 
2,164 
2,244 

22 
7 
4 

260 
1,371 
850 
1,693 
1 
3 
20 
805 
1,545 
30 
11,199 
2,096 
2,255 

6 

— 

5 

_  4 

1 

91 
9 
21 
10 

82 
1 

>  48,871 

48,244 

830 

996*59 

16*93 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 
Lepra  - 

7,550 
66 
2 

7,572 
59 
2 

10 
1 

4,650 
124 

4,542 
127 

4 

|  12,392 

12,302 

15 

252-73 

•30 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,  ,.     f  a.  Del.  Tremens  - 
Alcoholisms  i  t  * 

L  o.  Intemperance  - 

144 
145 
1 

145 
135 

5 
9 

!  151 
1  155 

l  2 

150 
143 
2 

2 
16 

|  598 

575 

32 

12*  19 

*65 

Order  4. — Parasitic  Dis. 

Psora  - 

Vermes  - 
Dracunculus  - 

90 
86 
118 

93 
97 
112 

|  294 

302 

5'99 

4  F  3 
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No.  6. — Bombay  ;  Infantry.    Presidential  Returns.    European  Troops  ;   H.M.  Regiments — continued. 


Five  Years, 

Five  Years 

J 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

1847  to  1851. 

1852  to  1856. 

Mean  Strength. 

Diseases. 

(C.) 

(O.) 

(B.) 

(P.) 

(C.) 

1 

(=.) 

(P.) 

(E.) 

(P.) 

w 

No. 

No.  dis- 

No. 

No. 

No.  dis- 

No. 

No. 

JN  0. 

Attacked. 

Died. 

of 

f']  ITTflTfil'l 

1    llill  wil  U 

of 

of 

charged 

of 

of 

charged 

of 

Attacks. 

to  Duty. 

Deaths 

Attacks. 

to  Duty. 

Deaths. 

i 

Attacks. 

lO  JJUL^  . 

Deaths. 

II. 

Order  1, — Diathetic  Dis, 

Gout  -          -          -  - 

1 

1 

Lumbago  - 

114 

109 

1 

216 

218 

1  440 

424 

18 

8-97 

•37 

Dropsy  - 

54 

47 

9 

55 

49 

8 

J 

Order  2. — Tubercular  Dis. 

Scrofula 

283 

280 

1 

154 

149 

2 

] 

Morbus  Coxarius 

6 

8 



4 

4 

— 

>  728 

626 

99 

Phthisis  - 

107 

51 

57 

112 

77 

36 

14*85 

2' 02 

Haemoptysis  - 

30 

28 

1 

32 

29 

2 

\ 

J 

TTT 

 . 

Order  1. 

Cephalitis  - 

89 

89 

372 

368 

1 

Vertigo  - 

3 

3 

Apoplexy  - 

75 

31 

50 

45 

23 

20 

Paralysis  I- 

62 

56 

8 

97 

86 

1 1 

Odontalgia     _          -  - 

19 

22 

18 

18 

Insanity  - 

103 

114 

1 

92 

82 

1 

1  545 

Neuralgia  - 

16 

15 

— . 

14 

14 

— 

>  1,630 

Qft 

33-74 

2-00 

Epilepsy  - 

89 

90 

1 

81 

82 

1 

Otitis  - 

234 

235 

— 

174 

172 

— 

Chorea  - 

1 

Dyseccea  - 

17 

18 

14 

14 

Brain  Disease,  Sec,  - 

11 

10 

2 

4 

3 

2 

Order  2. 

Trismus  Idiopathicus  - 

1 

— 

1 

— 

— 

_ 

1 

Pericarditis  - 

198 

190 

5 

298 

266 

26 

t 

Aneurism                ,  - 

2 

1 

1 

36 

24 

12 

f  823 

767 

48 

16"  78 

•98 

"V"arix  - 

29 

30 

81 

82 

Heart  Disease,  &c. 

123 

118 

3 

55 

56 

J 

Order  3. 

Epistaxis  - 

11 

10 

1 

8 

9 

—  1 

- 

Laryngitis  - 







1 

1 

  I 

Bronchitis  '- 

186 

178 

9 

173 

172 

4 

Pleurisy  - 

44 

46 

1 

73 

75 

1 

911 

879 

39 

18*58 

*79 

Hydrothorax  - 

o 

2 



1 

1 

—  S 

Pneumonia  — 

139 

120 

10 

80 

76 

6 

Asthma  - 

72 

71 

3 

121 

118 

4 

Order  4. 

Dyspepsia  )- 

1,594 

1,593 

2 

1,716 

1,701 

3 

( j  nstritis         —          -  ™ 

28 

28 

1 

42 

40 

2 

Enteritis  ~ 

25 

21 

3 

13 

10 

3 

Peritonitis  - 

27 

21 

5 

13 

7 

5 

Ascites                  j  - 

13 

7 

4 

40 

29 

4 

\  / 1 \J  11  (X  X/L  O 

1 

1 

— 

Hernia                   j  - 

32 

30 

45 

49 

= 

738 

713 

1 

552 

542 

Prolapsus  Ani 

11 

11 

11 

12 

.  10,997 

10,734 

203 

223" 74 

4*14 

Stricture  of  Rectum  - 

5 

4 

1 

2 

— 

Fistula  ... 

26 

22 



18 

18 

. — 

Obstipatio  - 

489 

490 

1 

261 

261 

2 

Haemorrhois  - 

298 

312 

208 

208 



Hepatitis  - 

2,106 

1,995 

108 

1,564 

1,487 

49 

Tnmrflipp           —               —  — 

226 

230 

I 

105 

98 

5 

Qt-\1ppvi    IllCP^lCP                      _  — 

326 

332 

2 

439 

437 

— 

15 

15 

9 

8 

2 

Order  5. 

Nephritis  ... 

29 

30 

I 

54 

51 

2 

Enuresis  ... 

17 

17 

16 

14 

Ischuria  - 

30 

31 

Dysuria  - 

28 

29 

183 

178 

3 

3-73 

•06 

Diabetes 

2 

2 

Stone  - 

1 

1 

Cystitis  ... 

3 

3 

3 
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No.  6.  Bombay  ;  Infantry.    Presidential  Returns.    European  Troops  ;  H.M.  Regiments — continued. 


Fiye  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of  I 
Deaths.  I 

Attacked. 

Died. 

III. 

Order  6. 

Sarpocele      -         -  - 

Orchitis  - 

Hydrocele 

5 
I 

32 

2 
1 
31 

— 

— 
42 

— 
42 

1 

Y  80 
1 

76 

1 

1-63 

"02 

Order  7. 

Contractura  - 

Arthritis       -          -  - 
Periostitis  - 
Joint  Disease,  &c. 
Hydrarthrus  -          -  - 

1 

4 

2 

l  0 

2 

3 
3 

2 

— 
— 

5 
39 

5 
38 

| 

y  69 

) 

63 

— 

1-41 

— 

Order  8. 

Phlegmon      -          -  -\ 
Abscess         -          -  •    -  J 
Ulcer  -          -          -  - 
Tumor  - 
Skin  Disease,  &c. 

1,618 

1,039 
3 

150 

1,634 

1,108 
11 
149 

2 
1 

1,068 

631 
34 
160 

1,065 

631 
32 
159 

1 

V  4,703 

4,789 

3 

95-92 

•06 

IV. 

Order  4. 

Atrophy  - 

1 

1 

16 

15 

1 

17 

16 

1 

•34 

•02 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 
Concussio  Cerebri 
Sub-luxation  - 
Luxation  - 

T^rnptnrp           —              —  — 

„      .   f  Gunshot 
Wounds  |Indsed  _ 

Morsus  Serpentis 
Drowning  - 
Suffocatio  - 
Venenatio  - 
Amputatio  - 
Sudden  Death 
Pound  Dead  - 

32 
1,066 
1 

473 
26 
65 
5 

260 
1 

1 

33 
1,084 

472 
25 
69 
7 

257 
1 

— 

1 

2 
2 

8 

1 

2 
8 

26 
935 
1 

313 
25 
60 
16 

187 

j  1 
\ 

21 
920 
1 

307 
25 
62 
14 

184 

1 
1 

- 

1 

8 

2 
7 

■ 

I  3,497 

3,487 

43 

71*31 

•88 

Order  4. — Suicide  (attempted 
or  accomplished). 

w      ,   f  Gunshot 
Wounds{  Cut,  Stab  - 

1 

3 

}  - 

4 

•08 

Order  5. 

Punitus  - 
Observatio  - 

32 
10S 

32 
101 

31 
119 

29 
120 

4 

|  j  288 

281 

6 

5-  87 

*  12 

4  F  4 
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No.  7. 


MADRAS. 


Presidential  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(a.)— SUMMARY. 


STATIONS. 

No  of  Years 

under 
Observation. 

Aggregate 
Strength. 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital. 

Discharged 
from 
Hospital. 

Deaths  in 
and  out  of 
Hospital. 

Cannanore  - 
Bangalore  - 

10 

?> 

9,032 
13,424 

58 
97 

13,252 
18,446 

13,036 
18,200 

195 

269 

Fort  St.  George  ... 
Troops  en  route,  &c. 

8 
)> 

6,601 
3,451 

67 
28 

11,892 

5,853 

11,702 
5,786 

223 
136 

Tricliinopoly  - 

4 

4,005 

62 

6,142 

6,144 

82 

Secunderabad  - 
Jackatalla  - 

o 

o 

3,022 
1,687 

69 
24 

4,806 
1,615 

4,692 
1,580 

96 
68 

Poonamallee  - 

2 

201 

7 

297 

364 

19 

Kamptee  - 

1 

767 

41 

1,023 

1,025 

27 

Total 

42,190 

453 

63,326 

62,529 

1,135 

ANNUAL  AVERAGES. 

Average 
Annual 
Strength. 

Number 
constantly 
Sick. 

Annual  Average. 

Admissions. 

Discharges. 

Deaths. 

Stations  occupied  during  10  years 

8  „ 
4  „ 
3  „ 
2  „ 
1  „ 

2,246 
1,256 
1,001 
1,570 
101 
767 

155 
95 
62 
93 
7 
41 

3,170 
2,219 
1,535 
2,140 
148 
1,023 

3,124 
2,197 
1,536 
2,091 
182 
1,025 

46 
45 
20 
55 
9 
27 

Average  Annual  Results  for  the  whole  ") 
Presidency  of  Madras           -  -J 

6,941 

453 

10,235 

10,155 

202 
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No.  8. 


MADRAS.— CAVALRY. 


Presidential  Returns. — European  Troops — Her  Majesty's  Regiments — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  5,483. 


Return  showing  (c)  the  Number  of  Attacks  of  Sickness  ;  (b)  the  Number  Discharged  to  Duty  ;  and 

(p)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(3F.) 
No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(£■•) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

4,509 

4,451 

51 

3,110 

3,071 

4, 

7,G19 

7  5^0 

98 

1,389-57 

17-87 

CLASSES. 

j 

L 

ZYMOTIC  DISEASES 

2  522 

2,489 

21 

1,828 

1,808 

24 

4,350 

4,297 

45 

793-36 

8-21 

II. 

vU.'  Dill  U  jL  iVil  riAJ 

40 

30 

5 

48 

44 

2 

88 

74 

7 

16-05 

1-27 

nr. 

1,342 

1,320 

20 

898 

838 

17 

2,240 

2,208 

37 

408-53 

6-75 

IV. 

DEVELOPMENTAL 

4 

4 

4 

4 

•73 

Y. 

VIOLENCE 

G05 

612 

5 

332 

327 

4 

937 

939 

9 

170-90 

1-64 

ORDERS. 

L 

Order  I. — 3fiasitiatic  J)is, 

Small-pox  - 

Vaccinia  ... 
Varicella  ... 
Measles          -          -  - 
Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
1'  ever  (t.U) 
Erythema  - 
Erysipelas  - 

Dysentery      -          -  - 
Diarrho2a  » 
Cholera  - 
Ague 

Remittent  Fever 
Rheumatism  - 

3 

1 

1 

52 
156 

79 
278 

2 

276 
152 
14 
7 

*3  A 

316 

3 

1 
1 

51 
152 

79 
270 

2 

270 
151 
12 

3 

315 

— 

4 

9 
2 

O 
O 

3 

l 
i 

2 
27 
97 
77 
197 
1 
10 
104 
190 
15 
14 

A  ^ 

260 

5 
I 

o 
29 
96 
76 
192 
1 

10 
101 

195 
8 
13 
45 

262 

— 

5 

3 
3 
7 
1 

Q 

>  2,417 

2,381 

40 

440-82 

7-29 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

1,083 
11 

1,080 
8 

2 

731 

6 

723 

r. 

1 

|  1,831 

1,816 

3 

333-94 

•55 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,  ,.       fa.  Del.  Tremens 
Alcoholism  ■{  ,    T  . 

[  o.  Intemperance 

1 

33 
1G 

1 

30 
18 

1 

28 
10 

27 
10 

1 

88 

86 

o 

16-05 

•37 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  ... 
Porrigo,  &c.  - 

6 
1 

6 
1 

3 

4 

3 

1  * 

14 

2-55 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

Gout  -          -          -  - 
Dropsy  - 

17 
1 

14 

1 

o  3 
1 
4 

22 
1 

2 

1 

}  « 

39 

2 

8-39 

•36 

Order  2. — Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  ... 
Phthisis  - 
Haemoptysis  - 

5 
11 

4 

2 

3 
11 
1 

1 

3 
1 

6 
11 

3 

6 
11 

2 

1 

1 

35 

5 

7-66 

•91 

4  G 
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No.  8. — Madras  ;  Cavalry.    Presidential  Returns.    European  Troops  ;  H.  M.  Regiments  continued. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

|  Class. 

Diseases. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

I*  •) 

No. 
of 
Deaths 

(O.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

I*  •) 

No. 
of 
Deaths. 

Attacked. 

Died. 

ILL 

Order  1. 

Cephalitis  - 
Meningitis  - 

37 
2 

37 
2 

— 

» 

76 

1 

Apoplexy  - 
Paralysis  - 
Insanity  - 
Odontalgia  - 
Epilepsy  - 

Otitis  ... 

Brain  Disease,  &c. 

Dysecoea       -         -  - 

4 
20 

5 

3 
12 

8 

1 

12 

5 
3 
12 

3 
5 

— 

3 
1 7 
8 

23 
5 

— 

1 
15 
7 

23 
5 

— 

3 
1 

— 

J-  226 

209 

15 

41  •  22 

1 
1 

8 
1 

1 

— 
— 

— 
— 

- 

Order  2. 

Pericarditis  - 
Aneurism  - 
Varix  - 
Heart  Disease,  &c. 

60 
1 
1 

58 
1 

1 

2 

22 
1 

3 

23 
3 

1 
1 

I  95 

91 

4 

17-32 

•73 

2 

1 

5 

4 

Order  3. 

Pleurisy  - 

Pneumonia    -          -  - 
Asthma  - 

1 

3 
7 

1 

3 
6 

16 
21 

16 

23 

1 

|  48 

49 

1 

8*75 

•18 

Order  4. 

Dyspepsia  - 
Gastritis 

Enteritis  ... 
Hsematemesis 

Hernia  ... 
Ileus  and  Colic 
Hsemorrhois  - 

Fistula  .... 
Obstipatio      -          -  - 
Hepatitis                ■  - 
Jaundice  ... 
Spleen  Disease,  &c.  - 

50 
16 
12 

2 
4 
75 
14 
2 
66 
249 

19 

OU 

16 
11 

2 
4 
75 
16 
2 
63 
247 

1  I 

19 

2 

— 
— 

7 
I 

32 
6 
1 
1 

20 
26 

7 
19 
156 

9 

20 

32 
6 
1 

19 
26 

7 
19 
152 

9 

20 

1 

— 

6 

— 

817 

807 

17 

149-01 

3«10 

Order  5. 

Nephritis       -          -  - 
Ischuria        -          -  - 
Enuresis  ... 
Cystitis  ... 

3 
19 

2 

O 
•J 

18 

2 

— 

g 
2 
1 
1 

8 
2 
I 
1 

— 

I  36 

35 

— 

6-57 

— 

Order  6. 

I 

[ydrocele  - 

2 

3 

— 

2 

2 

— 

4 

5 

— 

•73 

— 

Order  7. 

Arthritis  ... 
Joint  Disease,  &c. 

2 
12 

2 
10 

— 

1 

1 

— 

}  >• 

13 

— 

2-73 

— 

Order  8. 

Phlegmon               j  - 
Abscess         -          -  - 
Ulcer 

Tumor  ... 
Skin  Disease,  &c. 

|  348 

122 
2 

116 

349 

122 
2 

111 

— 

246 
93 

72 

250 
94 

71 

^  999 

999 

— 

182-20 

— 

IV. 

Order  4. 

Atrophy  ... 





4 

4 



4 

4 

_ 

•73 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion               ,  - 
Sub-luxation  - 
Luxation  - 
Fracture  - 
Wounds,  Incised 
Concussio  Cerebri 
Drowned       -   ■•    ;  - 

5 

467 
55 
7 
18 
48 
3 

5 

472 
54 
7 
18 
51 
3 

_ 
— 

4 
245 
14 

8 
47 
4 

4 

241 
15 

7 
47 

3 



— 

1 
1 

925 

927 

4 

168-71 

•73 

Order  4. — Suicide. 

Gunshot  Wound 
Not  stated  - 

3 

\  ~ 

5 

•91 

Order  5. 

Punitus         -          -  - 
Observatio  ... 

1 
1 

1 

1 

10 

10 

-  ' 

12  1 

2-19 
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No.  9. 

MADRAS.— INFANTRY. 


Presidential  Returns.— European  Troops — Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men, 


Aggregate  Strength        -  36,707 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ; 
and  (f.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean'Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(S.) 
No.  dis- 
charged 
to  Duty. 

(T.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

35,953 

35,211 

661 

19,514 

19,342 

370 

55,467 

54,553 

1,031 

1,511-07 

28-08 

CLASSES. 

L 

ZYMOTIC  DISEASES 

24,237 

23,916 

364 

12,892 

12,821 

206 

37,129 

36,737 

570 

1,011-5 

15-53 

n. 

CONSTITUTIONAL 

468 

393 

79 

300 

285 

32 

768 

678 

111 

20-92 

3'02 

m. 

LOCAL 

9,169 

8,869 

193 

5,147 

5,051 

118 

14,316 

13,920 

311 

390-01 

8-47 

IV. 

DEVELOPMENTAL 

7 

5 

2 

13 

13 

20 

18 

2 

•54 

•05 

v. 

VIOLENCE 

2,072 

2,028 

23 

1,162 

1,172 

14 

3,234 

3,200 

37 

88-10 

1-01 

OEDERS. 

L 

Obdeb  1. — Miasmatic  Dis. 

Anthrax  ... 
Small-pox  ... 
Varicella  - 

Measles  ... 
Scarlatina      -          -  - 
Quinsy          -          -  - 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 
Typhus  - 

Icterodes  -          -  - 

Ephemeral 
Erythema      -          -  - 
Erysipelas  ... 
Dysentery  ... 
Diarrhrea  - 

Cholera  ... 
Ague  ... 
Remittent  Fever 
Rheumatism  - 

3 
26 
4 

18 
1 

333 
2,389 

869 
3,439 

1 

11 

2,291 
2,076 

71 
1,534 

67 
2,353 

3 
21 
4 

18 
1 

336 
2,370 

862 
3  424 

1 

10 

2,15-1 
2,074 

23 
1,531 

63 
2,295 

4 

— 

13 
43 

1 

196 
12 
49 
1 
6 
7 

7 

8 
11 

8 

190 
1,127 

435 
1  248 
1 

35 
4 
12 
881 
1,663 
144 
1,518 
180 
1,246 

7 
9 
10 
10 

191 
1,122 

450 
1,232 

36 
4 
12 
836 
1,655 
69 
1,494 
172 
1,252 

— 

7 

21 
1 

1 

64 
10 

80 
2 
7 
3 

1 

•  24,204 

23,751 

528 

659-38 

14-38 

Obdeb  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

8,013 
108 

7,989 
102 

14 

3,702 
77 

3,794 
80 

1 
1 

|  11,900 

11,965 

16 

324-19 

•44 

Obdeb  3. — Dietic  Dis. 

Bronchocele  -          -  - 

Purpura  and  Scurvy  - 

. ,   ...      (a.  Del.  Tremens 
Alcoholism  •<  ,  T  . 

(_  6.  Intemperance 

1 

100 
178 
302 

1 

113 

175 
300 

4 
10 

14 
77 
131 

13 
62 
140 

5 
3 

j>  803 

804 

26 

21-88 

•71 

Obdeb  4. — Parasitic  Dis. 

Vermes  ... 
Psora  - 

49 

46 

88 
85 

87 
84 

|  222 

217 

6-05 

4  G 
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No.  9. — Madras  ;  Infantry.    Presidential  Returns.    European  Troops  ;  H.  M.  Regiments — continued. 


Eive  Years, 

1847  to  1851.  ' 

S 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Ynnual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

\ttacks.  1 

(E.) 

No.  dis- 
charged 
oDuty.  ] 

No. 

of  j 

DeathsJj  i 

(C.) 

No. 
of 

attacks,  t 

(E.) 

No.  dis- 
■harged 
o  Duty.  ] 

ll*.) 

No. 

of 
Deaths. 

(C.) 

No. 

or 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.)  \ 

No.  « 
of  j 
Deaths  S 

Attacked. 

Died. 

II 

Order  1. — Diathetic  Dis. 

Lumbago       -        \  - 
Dropsy  ... 
Cancer          -          -  - 

92 
17 

87 
1G 

2 

93 
31 
1 

95 
38 
1 

7 

1 

I  234 

237 

9 

6-37 

•24 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 
Phthisis  - 
Haemoptysis  - 

5 

146 
146 
62 

5 

144 

82 
59 

2 

: 

2 

56 
87 
30 

2 
54 
67 
28 

23 
1 

I  534 
J 

441 

102 

14-55 

2-78 

III. 

Order  1. 

Cephalitis  - 

Apoplexy      -          -  - 
Vertigo         -          -  - 
Paralysis       -          -  - 
Tetanus  ... 
Insanity        -          -  - 
Chorea  ... 
Epilepsy  ... 

r^JtHl  YC\  1  <T1  !>              —                      _  _ 
X>  cululUla 

Otitis  - 
Odontalgia  - 
Brain  Disease,  &c. 
Dysecoea  - 

230 
28 
3 

71 

2 

94 

225 
6 

1 

2S 

3 

3 

172 

33 

50 

38 

171 
17 

46 

40 

20 
2 

— 

2 

3 
64 

87 

o 

100 
8 

223 
61 

8 

9 

1 

94 
8 

224 
Gl 
4 
7 

4 

1 

3 

61 

8 

109 

8 
2 

7 

59 
8 

109 
8 
1 
7 

1 

1 
1 

-  1.327 

J 

1,250 

77 

36'15 

2-09 

Order  2. 

Pericarditis  - 

Aneurism  - 

Varix  - 

Heart  Disease,  &c. 

Phlebitis  ... 

86 
9 
41 
40 
4 

71 

40 
38 
4 

14 
12 

2 
4 

62 
32 
12 
152 

55 
22 
13 
150 

11 

3 

438 

393 

53 

11-93 

1*44 

Order  3. 

Epistaxis  - 

Laryngitis      .           -  - 
Hydrothorax  -          -  - 
Bronchitis  - 
Pleurisy  - 

Pneumonia  ... 
Asthma  - 
Sarcoma  - 

4 

3 

131 
145 
1 

4 

128 
138 
1 

3 

3 
2 

4 
3 

125 

23 
43 
55 

4 

3 

125 

23 
33 
59 

- 

4 

9 

537 

J 

518 

21 

14-63 

•57 

Order  4. 

Dyspepsia  ... 
Gastritis  ... 
Enteritis        -  " 
Peritonitis  ... 
Ascites  ... 
Haematemesis  -          -  - 
Hernia  ... 
Ileus  and  Colic 

Hsemorrhois  -          -  - 
Eifitnla             -            -  - 
Obstipatio  - 

Hepatitis  ... 
Jaundice  ... 
Spleen  Disease,  &c.  - 

654 
138 
13 
6 
4 
3 
41 
294 
359 
36 
1,021 
1,691 
52 
58 

652 
137 
11 

5 
1 
2 

37 
293 
354 
37 
1,022 
1,589 
43 
58 

2 
1 
2 
1 

3 

1 

1 

85 
2 
1 

709 
54 
4 

5 
17 
125 
187 

6 

414 

664 
39 
27 

707 

53 
2 

5 
4 
16 
124 

188 

6 

386 
656 
32 
27 

3 

j 
1 

38 
4 

'f  6,629 

j 

6,447 

150 

180-59 

4-09 

Order  5. 

Nephritis  - 
Ischuria         -  - 
Hacmaturia 
Enuresis 
Stone  - 

Cystitis         -          -  . 

27 
29 

2 
1 

10 

26 
29 

2 
1 

9 

1 

19 
22 
3 

2 

5 

19 
22 
3 

2 
3 

1 

1 

.  120 

116 

3 

3-27 

•08 

Order  6. 

Sarcocele  ... 
Hydrocele  ... 

5 
35 

5 
35 

1 

2 

25 

|  65 

65 

1 

1-77 

•03 
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No.  9. — Madras  ;  Infantry.    Presidential  Returns.    European  Troops  ;  H.M.  Regiments — continued. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1,00 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

Xn.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

or 

Deaths.: 

(C) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

Attjioltccl. 

Died. 

III. 

Order  7. 

Arthritis  - 
Joint  Disease,  &c. 
Hydrarthrus  - 
Contractura 

6 
15 

O 

5 
13 

3 



1 

8 
10 
1 

3 

8 
12 
1 

3 

 . 

] 

>  46 
J 

45 

1 

1-25 

•03 

Order  8. 

Phlegmon      -          -        -  "1 
Abscess                   -        -  J 

Tumor  ... 
Skin  Disease,  &c. 

1,791 

997 
6 

569 

1,728 

991 
6 

567 

1 

— 

977 

606 
22 
186 

990 

599 
21 
184 

2 

o 

j-  5,154 

5,086 

5 

140-42 

•14 

Order  4. 

IV. 

Atrophy  ... 

7 

5 

2 

13 

13 

20 

18 

2 

•54 

•05 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  ... 

Sub-luxation  -          -  - 

Luxation  ... 

Fracture  ... 

-r„-      j   f  Gunshot 
Wounds^  T    .  , 
[  Incised 

Concussio  Cerebri 

Amputatio 

Lightning  Stroke 

Otherwise  ... 

Killed  by  Elephant  - 

Drowning  ~ 

Found  Dead  - 

Order  2. — Battle. 

94 
1,023 
449 
26 
51 
5 

252 
5 

1 

— 

35 
1,038 
451 
26 
52 
5 

253 
3 

1 

— 

1 
1 

1 

1 
1 

\ 

7 

9 

15 

524 
298 
11 
50 
3 
92 
3 
9 

17 

527 
295 
17 
44 
5 
88 
4 
9 
1 

— 

1 

4 
1 

1 

1 

3 
\ 

.  2,912 

2,871 

27 

79-33 

•73 

Wounds,  Gunshot 

4 

4 

•11 

Order  4. — Suicide. 

Wounds,  Gunshot      -  - 
Hanging  - 

Not  stated  ... 

0 

1 
1 

1 

I" 

5 

•14 

Order  5. 

Punitus  ... 
Observatio  ... 

17 
149 

15 
149 

13 
143 

16 
149 

1 

|  322 

329 

1 

8'77 

•03 

4  G  3 
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No.  10. 


BURMAH. 


General  Returns — European  Troops — Her  Majesty's  Regiments  Non-Commissioned  Officers 

and  Men. 


(^•) 

■SUMMARY. 

Tears. 

REGIMENTS. 

Annual  Mean 
Strength 
during  the 
Year. 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

1852 

Her  Majesty's  Troops  - 

1,635 

169'25 

4,328 

3,679 

376 

1853 

»  » 

1,703 

220-25 

4,687 

4,396 

436 

1854 

»  !) 

960 

54-75 

1,326 

1,304 

30 

1855 

»  )) 

1,845 

106-5 

2,410 

2,311 

89 

1856 

J,  5> 

2,223 

185-75 

3,667 

2,470 

111 

Total 

8,366 

i 

736' 

16,418 

15,160 

1,042 

No.  11. 

TROOPS  ON  FIELD  SERVICE. 


General  Returns. — European  Troops— Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(a.)— SUMMARY. 


Year. 

Regiments. 

Annual  Mean 
Strength 
during  the 
Year. 

Mean 
Number 
constantly 
sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths, 

1848 

Her  Majesty's 

Troops 

1,898 

104 

3,415 

3,403 

173 

1849 

2,702 

127 

5,322 

4,654 

484 

1850 

27 

3 

1852 

176 

8'75 

138 

168 

1 

1854 

184 

5'5 

244 

314 

6 

1856 

278 

396 

387 

4 

Total 

5,265 

9,518 

8,926 

668 

GENERAL  RETURNS. — BURMAH. 


607 


No.  12. 


BURMAH. 

General  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  5  Years  - 

-  8,366. 

Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ; 
and  (p.)  the  Number  of  Deaths  by  different  Diseases. 

Five  Years,  1852  to  1856. 

Total  for  5  Years. 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 

Deaths.  | 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

17,937 

16,502 

1,016 

17,937 

16,502 

1,016 

2,144-1 

121*44 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

12,985 

11,786 

856 

12,985 

11,786 

856 

1,552-1 

102-32 

n. 

CONSTITUTIONAL  - 

193 

177 

25 

193 

177 

25 

23-07 

2*99 

m. 

LOCAL 

Oj  /  **z 

3  545 

102 

3  742 

3,545 

102 

447  -  29 

12*  19 

IV. 

DEVELOPMENTAL 

AO 

1  7 

23 

1  7 

7 

v. 

VIOLENCE  - 

994 

977 

20 

994 

977 

26 

113-81 

3*11 

ORDERS. 

L 

Oedee  1. — Miasmatic  Diseases. 

Small- pox  - 
Varicella  - 
Measles  - 
Quinsy  - 

Catarrh  and  Influenza  -          -  - 
Ophthalmia  - 
Fever  (C.  C.)  - 

Ephemeral  -          -          -  - 
Erysipelas  - 

Anthrax          ...  - 
Dysentery  - 
Diarrhoea  - 

Cholera  .... 
Ague  - 

Remittent  Fever  ... 
Rheumatism     -          -          -  - 

12 
5 
3 

70 
680 

OO  L 

1,387 

42 
5 
2 

3,255 
1,690 

785 
1,696 
1,299 

651 

8 
5 
1 
71 
686 
348 
1,350 
42 
4 
2 

2,730 
1,643 

366 
1,675 
1,182 

651 

z" 

2 
49 
1 

441 
40 

235 
1 2 
71 

-  11,963 

10,764 

855 

1,430-02 

102*20 

Order  2. —  Enthetic  Diseases. 

Syphilis,  &c. 
Stricture  of  Urethra 

836 
35 

846 
33 

1 

|  871 

879 

1 

104-11 

•12 

Ordee  3. — Dietic  Diseases. 

Purpura  and  Scurvy 

Alcoholism  J  *  Delirium  Tremens  - 
|_  o.  Intemperance. 

33 
48 
41 

30 
44 
41 

— 

[  122 
J 

115 

14*58 

Oeder  4. — Parasitic  Diseases. 

Vermes 
Psora  - 

23 
6 

22 
6 

1  29 

28 

3'47 

n. 

Oedee  1. — Diathetic  Diseases. 

Lumbago 
Dropsy 

44 
29 

44 
24 

4 

|  73 

68 

4 

8-72 

•48 

Oedee  2. — Tubercular  Diseases. 

Scrofula 
Phthisis 
Haemoptysis 

43 
57 
20 

46 
41 
22 

1 
19 
1 

|  120 

109 

21 

14*35 

2-51 

m. 

Oedee  1. 

Cephalitis 

Apoplexy 

Paralysis 

Odontalgia 

Insanity 

Epilepsy 

Otitis  - 

Neuralgia 

Brain  Disease,  &c. 

Dysecoea 

157 

45 
29 
6 
20 
49 

149 
31 
30 
6 
22 
48 

15 
2 

1 

412 

386 

20 

49*25 

2-39 

90 
12 

2 
2 

87 
11 

2 

2 

J 

4  G  4 


608  GENERAL  RETURNS. — BURMAH. 

No.  12. — Burmah.    General  Returns.    European  Troops  ;  H.  M.  Regiments — continued. 


Five  Years,  1852  to  1856. 


Diseases. 

(C.) 

(E.) 

(P.) 

No. 

No.  dis- 

No. 

of 

charged 

of 

Attacks. 

to  Duty. 

Deaths. 

Order  2. 

Pericarditis                           -  . 

23 

20 

1 

Aneurism  - 

3 

1 

- 

Varix  - 

13 

13 

Heart  Disease,  &c.  - 

53 

49 

Order  3. 

Epistaxis  .... 

1 

— 

1 

Laryngitis  - 

3 

3 

— 

Bronchitis  - 

23 

21 

— 

Pleurisy          -          -          -  - 

24 

26 

— 

Pneumonia       -          -          -  - 

17 

1 1 

6 

Asthma  - 

23 

23 

Order  4. 

Dyspepsia        -          -          -  - 

313 

2 

Gastritis          -          -          -  - 

27 

27 

— 

Enteritis                               -  , 

3 

3 

— 

Peritonitis 

4 

3 

1 

Ascites 

8 

5 

4 

Haematemesis  - 

5 

4 

1 

Hernia  - 

6 

6 

— 

Ileus  and  Colic             -          -  - 

1  07 

lot 

136 

Hsemorrhois     -          -          -  - 

155 

151 

3 

Fistula                                 r  ■ 

14 

12 

— 

Obstipatio  - 

134 

135 

Hepatitis  - 

933 

S45 

55 

Jaundice  .... 

6G 

61 

— 

Spleen  Disease,  &c.  - 

40 

40 

* 

Order  5. 

Nephritis  - 

22 

22 

Ischuria  - 

12 

11 

1 

Diabetes          -          -          -  - 

1 

1 

— 

Stoue  - 

1 

1 

— 

Cystitis            -          -          -  - 

3 

3 

— 

Order  6. 

Hydrocele  - 

19 

19 

— 

Order  7. 

Ilydrarthrus  - 

5 

6 

Arthritis           ...  - 

12 

13 

— 

Joint  Disease,  acc.  ... 

8 

*    1  ' !  1  li  cU.  [HI  tl 

1 

1 

Order  8. 

T^lilpfrmnTi           -              -              -  — 

JL    11H    _  III1  Ml 

655 

607 

2 

Ulcer  - 

457 

474 

1 

Tumor            ~          "          ■  ~ 

8 

5 

Skin  Disease,  &c.  ■ 

89 

81 



Order  4. 

Atrophy  - 

23 

17 

7 

Order  1. — Accident  or  Negligence. 

Tin  tti  c  nv  Spuln  Q                  —                —  - 
1  >UI  IIS  Ul  iJ^dHAO 

22 

20 

o 

Contusion  - 

340 

335 

2 

Sub-luxation     -          -          -  - 

169 

168 

— 

Luxation  - 

1  O 

1  ft 

I  0 

Fracture  - 

24 

24 



Concussion  of  Brain  - 

2 

Amputatio  - 

O 

O 

Killerl  V>v  fill  nf  P.avth  -              -  - 
IVllieCl  liy  lull  ualiu 

Killed  by  fall  of  House 

— 

— 

X  ound  dead.  - 

Drowned  - 

3 

Order  2. — Battle. 

Gunshot  Wouud  - 

143 

135 

9 

Cut,  Stab  - 

124 

125 

Order  3. 

Homicide                ■  -  - 

3 

Order  5. 

Punitus  - 

16 

18 

Observatio  - 

132 

133 

2 

Total  for  5  Tears. 


(C.) 

No. 
of 

Attacks. 


(S.) 

No.  dis- 
charged 
t  o  Duty. 


(F.) 

No. 
of 
Deaths. 


Annual  Ratio  per  1000 
of 

Mean  Strength. 


Attacked. 


Died. 


III. 


IV. 


92 


91 


1,854 


39 


19 


26 


1,209 


23 


579 


26; 


148 


83 


84 


1,741 


38 


19 


27 


1,167 


17 


366 


260 


151 


00 


12 


10-99 


10*88 


221-62 


4-66 


2*27 


11 


144-51 


2-75 


69'21 


31-91 


17-69 


GENERAL  RETURNS. — TROOPS  ON  FIELD  SERVICE. 
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No.  13. 


TROOPS  ON  FIELD  SERVICE. 

General  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  6  Years    -  .5,265 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Six  Years,  1848  to  1850,  1 
1852,  1854,  1856. 

Total  for  6  Years. 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(S*.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

(JP.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

9,415 

8,991 

667 

9,415 

o  no  l 

00  / 

1    1 D  Q  .  O  A 

I,7oo  Vfi4 

1  on  •  c<\ 

1  -£U    U  J 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

6,807 

8,626 

160 

6,807 

6,626 

160 

1,292-9 

30-39 

II. 

CONSTITUTIONAL  - 

79 

66 

12 

79 

66 

12 

15-00 

2-28 

in. 

LOCAL  .... 

1,075 

1,000 

74 

1,075 

1,000 

74 

204-18 

14-06 

IV. 

DEVELOPMENTAL 

— 

1 

— 

— 

1 

— 

— 

V. 

VIOLENCE  -         -  - 

1,454 

1,328 

421 

1,454 

1,328 

421 

276-16 

79-96 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Measles  .... 

Quinsy  - 

Catarrh  and  Influenza  - 

Ophthalmia                           -       '  - 

Fever  (C.C.)  - 

Erysipelas  - 

Dysentery  - 

Diarrhcea  - 

Ague    -          -          -          -  - 
Remittent  Fever  - 
Rheumatism  - 

13 
1 
43 
242 
378 
1,511 
6 

959 
445 
7 

1,846 
201 

91 

14 

47 

235 
199 
1,578 
6 

808 
405 
4 

1,943 
191 
104 

3 

5 

23 

97 
13 
4 

3 

10  1 

Y  5,743 

5,534 

158 

1,090-81 

30-01 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

982 
11 

984 
14 

1 

1 

|  993 

998 

2 

188-61 

•38 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

Ai    it      [a.  Del.  Tremens  - 
Alcoholism^  7   T  ^ 

L  a.  Intemperance  - 

10 
14 

39 

6 
9 
70 

1  63 

85 

11-96 

Order  4. — Parasitic  Dis. 

Vermes  - 
Psora  - 

3 
5 

3 
G 

}  * 

& 

1*52 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

32 
5 

25 
5 

1 

}  « 

30 

1 

7-03 

•19 

Order  2. —  Tubercular  Dis. 

Scrofula  . 
Phthisis  - 
Haemoptysis  - 

17 
21 
4 

16 
14 
6 

}  42 

36 

11 

7-97 

2-09 

4  H 


610  GENERAL  RETURNS. — TROOPS  ON  FIELD  SERVICE. 


No.  13.— Troops  on  Field  Service.    General  Returns.  European  Troops  ;  H.M.  Regiments  cont. 


Six  Years,  1848  to  1850, 
1852,  1854,  1856. 

Total  for  6  Years. 

Annual  Ratio  p  er  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 

|  Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  1. 

Cephalitis  - 
Apoplexy- 
Paralysis  - 
Insanity  - 
Odontalgia  - 
Epilepsy          -          -  - 
Tetanus  - 

18 
33 
11 
18 

19 
4 
12 

32 
1 

2 
18 
2 

16 
1 

~1 

no 

84 

34 

20-89 

6' 46 

Otitis    -          -          -  - 
Dyseccea  - 

8 

8 
1 

Order  2. 

Pericarditis  - 
Aneurism  - 
Varix  - 

TTpnrf.  Dispasps  fro         -             -  - 

12 
2 

'3 
11 

12 
1 
7 

13 

2 
1 

>  28 

33 

3 

5 '32 

■57 

Order  3. 

Epistaxis 
Bronchitis  - 

1 

9 

1 

6 

1 

Pleurisy  - 
Pneumonia 

Asthma  .... 

19 
19 
17 

18 
14 
13 

1 

5 

^  65 

52 

7 

12-34 

1*33 

OllDER  4. 

Dyspepsia  - 

Gastritis  .... 
Enteritis  - 

Peritonitis  .... 

Ascites  - 

Hernia  - 

Ileus  and  Colic  - 

Haemorrhois  - 

Fistula 

Obstipatio        -          -  - 
Hepatitis  - 

Jaundice          -                    -  - 
Snleen  Disease.  &c. 

57 
1 
2 
7 
3 
2 
95 
41 
6 
17 
263 
56 
27 

47 

2 

5 
2 
7 
94 
37 
7 
17 
244 
48 
29 

1 
1 

2 

— 

23 
1 

-  577 

539 

30 

109*59 

5°7 

Order  5. 

Nephritis  - 
Ischuria  - 
Haematuria  ... 

1 

2 

1 
1 
1 

= 

}  * 

3 

— 

•57 

— 

Order  6. 

Hydrocele  - 

2 

1 

2 

1 

-38 

— 

Order  7. 

Joint  Disease,  &c. 

— 

1 

- 

— 

1 

— 

— 

Order  8. 

Phlegmon  ... 
Ulcer    -  - 
Skin  Diseases,  &c. 

134 
149 
7 

133 
142 
11 

1  290 

286 

55-09 

- 

IV 

Order  4. 
Atrophy  - 

1 

: 

1  - 

v 

Order  1. — Accident  or  Negligence. 

Burns  or  Scalds 
Contusioa  - 
Sub-luxation  - 
Luxation 
Fracture  - 
Wounds,  Incised 
Amputatio  - 
Drowned  - 
Found  dead  - 

29 
290 
42 

5 
47 

8 
71 

29 
274 
37 
5 
44 
10 
65 

i 

4 

— 

5 

8 
3 
1 

.  492 

464 

22  1 

93-44 

4-18 

Order  2. — Battle. 

Gunshot  Wound  - 

Cut,  Stab         -                    -  - 

S03 
88 

709 

85 

396  J 
2  | 

|  S91 

794 

398 

169-23 

75-59 

Order  5. 

Punitus 
Observatio 

48 
23 

47 

23 

2  j 

70  j 

1 

13-49 

•19 

STATIONAL  EETURNS. — BENGAL. 
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No.  14. 

BENGAL.— UMBALLA  STATION. — CAVALRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments, — -Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  ...  6,097 

Mean  Annual  Strength      .....  610 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

! 

Annual  Rat  io  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

3,828 

3,647 

80 

4,628 

4,607 

61 

8,456 

8,254 

141 

1,386-9 

23-12 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

2,680 

2  562 

48 

3  550 

3  541 

47 

6,230 

6,103 

95 

1021 • 8 

15  -  58 

n. 

CONSTITUTIONAL 

18 

11 

3 

27 

22 

5 

45 

33. 

8 

7*38 

1-31 

in. 

LOCAL  ... 

790 

742 

28 

740 

731 

9 

1,530 

1,473 

37 

250' 94 

6  ■  07 

v. 

VIOLENCE 

340 

332 

1 

311 

313 

651 

645 

1 

106 • 78 

•  16 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Vaccinia  ... 
Measles  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Erysipelas      -           -  _ 
Dysentery  - 
Diarrhoea  - 

Cholera         -          -  - 

Ague  - 
Remittent  Fever 
Rheumatism  - 

1 

(3 

98 
115 
729 
5 

157 

207 
24 

385 
39 

182 

1 

g 

98 
120 
700 
5 

152 
191 

25 
375 

31 
171 

— 
— 

12 

16 
10 

3 
2 
1 

1 
1 

00 

154 
81 

410 
5 
62 

248 
42 
1,247 

201 

220 

— 

1 

56 
153 

81 
409 
5 

58 
246 

24 
1.260 
194 
227 

— 
— 

2 

G 
4 
18 
5 
7 

>  4,704 

4,617 

8G 

771-53 

14-11 

Order  2. — Enthetic  Dis. 

Syphilis,  &c  - 
Stricture  of  Urethra  - 

567 
20 

538 
16 

1 

703 
10 

704 
9 

1  i 

J-  1,300 

1,267 

2 

213 "22 

32 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

An    ,   ,.      fa.  Del.  Tremens 
Alcoholism^  7  t 

[  b.  Intemperance 

4 
34 
73 

4 
26 
71 

3 

3 
24 
54 

2 
20 
63 

3 
1 

|  192 

186 

7 

31-49 

1-15 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  ... 

5 

4 

28 
1 

28 
1 

}  « 

33 

5-57 

ii. 

Order  1. — Diathetic  Dis. 

Lumhago       -          -  - 
Dropsy  ... 

6 
1 

6 

11 

1 

11 

1 

}  " 

18 

3-12 

Order  2. —  Tubercular  Dis. 

Morbus  Coxavius 

Scrofula  ... 

Phthisis 

Hjemoptysis  - 

2 
5 
4 

2 
o 
1 

2 
1 

1 

5 
8 
1 

5 
4 
1 

5 

|  2G 

15 

8  I 

4-2G 

1-31 

4  H  2 


612  STATIONAL  RETURNS, — BENGAL. 


No.  14. — Bengal ;  Umballa  Station  ;  Cavalry.     Stational  Returns.   European  Troops  ;  H.  M.  Regts. — cont. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

ittacks.  ■ 

(E.) 

No.  dis- 
charged 
o  Duty. 

(P.) 

No. 

of 
deaths. 

(C.) 

No. 
of 

attacks. 

(E.) 

Xo.  dis- 
charged 
o  Duty. 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  1. 

Cephalitis  - 
Apoplexy 
Paralysis  - 
Insanity  - 

Epilepsy        -          -  - 
Odontalgia  - 
Otitis  — 
Brain  Diseases,  &c. 
Dyseccea  - 

28 
6 
2 
4 
1 

26 

1 

3 
2 

1 

5 

— 

34 
5 
4 
2 

19 

34 
3 
5 
2 

23 

2 

— 

141 

134 

8 

23' 13 

1*32 

7 
15 
1 

7 
14 
1 

E 

11 
2 

11 

2 

—  . 

Order  2. 

Pericarditis  - 
Aneurism  - 
Heart  Disease,  &c. 

3 
1 
6 

2 
1 
4 

2 

- 

1 

1 
1 

10 

1 
1 

12 

}  2! 

21 

3 

3-61 

•49 

Order  3. 

Epistaxis       -          -  - 
Bronchitis  - 
Pleurisy  - 

Pneumonia     -          -  - 
Asthma  - 

5 
9 
10 
7 

5 
8 
7 
5 

1 
1 

1 

3 
5 
6 
2 

1 

3 
5 
7 
2 

— 

j-  48 

43 

2 

7-87 

•32 

Order  4. 

Dyspepsia      -          -  - 
Gastritis  - 
Enteritis  - 
Peritonitis  - 
Ascites  - 

Haimorrhois  -          -  - 

Hernia  - 

Ileus  and  Colic 

Fistula  - 

Obstipatio  - 

Hepatitis  > 

J  aundice 

Spleen  Disease,  &c.  - 

59 
6 
2 
1 
1 

20 
3 

51 
7 

21 
124 

28 

16 

56 
5 
1 
1 
1 
20 
4 
52 
6 
19 
99 
30 
15 

1 

1 
15 
— 

78 
10 
2 

3 
17 

12 
4 
10 
88 
39 
31 

72 
10 
1 

1 

17 

12 
4 
10 

84 

39 
32 

1 

2 

— 

4 

■ — 

633 

591 

24 

103-82 

3-94 

Order  5. 

Nephritis  - 
Ischuria 
Hsematuria  - 

Cystitis         -         -  - 

7 
2 

— 

7 

— 

— 
— 

4 
1 
3 
1 

3 
1 

3 

i 

— 
— 

J 

15 

2"  95 

Order  6. 

Hydrocele     -  • 

2 

1 

— ; 

9 

9 

— 

11 

10 

— 

U8 

— 

Order  7. 

Hydrarthrus  - 

Arthritis        -          -  - 
Joint  Disease,  &c. 

1 

1 

— 

2 
3 
3 

2 
3 
3 

}  ' 

9 

1-47 

Order  8. 

Phlegmon      -          -  -\ 
Abscess  -                -        -  J 
Ulcer  - 
Tumor  - 
Skin  Disease,  &c. 

247 

64 
5 
18 

242 

69 
4 
23 

184 
106 

9 

25 

181 

108 

3 
20 

— 

j,  648 

650 

— 

106-29 

— 

v. 

Order  1. — Accident  or 
Neyliyence. 

Burns  or  Scalds 

Contusion  - 

Sub-luxation  -          -  - 

Luxation  - 

Fracture  - 

-rrr      t    f  Gunshot 
Wounds  |Indsed  . 

Order  5. 

253 
26 
6 
8 
3 
18 

1 

253 
24 
6 
9 
3 
IS 

1 

3 
157 
37 

3 
12 

7 
22 

A 

4 

155 
37 
5 
13 

st  -.8 
20 

I  557 

556 

1 

91-36 

•16 

Punitus  r 
Observatio  - 

S 
10 

6 
12 

2 
68 

3 
68 

|  94 

89 

j  15-42 

STATIONAL  IlETUKNS.—  BENGAL. 
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No.  15. 


BENGAL. — MEERUT  STATION.— CAVALRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men, 


Aggregate  Strength  for  6  Years     -  -  3,780 

Mean  Annual  Strength      -  ...  630 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


| 

Three  Years,* 
1847,  1848,  and  1851. 

Three  Years,*  | 
1852  to  1854. 

Total  for  6  Years* 

Annual  Ratio  per  1,000 
of 

Mean  Strength. 

Class.' 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 
No.  dis- 
charged 
to  Duty. 

(3?.) 

No. 

of 
Deaths.] 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

2,056 

2,047 

40 

2,541 

2,429 

35 

4,597 

4,476 

75 

1216*2 

19-83 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

1,557 

1,552 

29 

1,805 

1,731 

15 

3,362 

3,283 

44 

889-42 

11-64 

II. 

CONSTITUTIONAL 

16 

16 

1 

13 

6 

3 

29 

22 

4 

7-67 

1-06 

III. 

LOCAL 

334 

329 

8 

478 

452 

17 

812 

781 

25 

214-81 

6-61 

V. 

VIOLENCE  - 

149 

150 

2 

245 

240 

394 

390 

2 

104.24 

•52 

OEDEES. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 
Vaccina  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 

Fever  (C.C.)  -          -      ■  - 
Erysipelas  - 
Dysentery  - 
Diarrhoea  - 
Cholera  - 

Ague            -          -  - 
Kemittent  Fever 
Kheumatism  - 

4 
28 
45 
63 
188 
10 
69 
70 

7 

430 
144 

96 

4 
29 
40 
66 
184 
10 
55 
71 

7 

449 
125 
108 

J 

5 

13 
2 

2 
1 
1 

11 
1 

34 
52 
37 

176 
5 
34 
68 
15 

843 
4 

105 

9 

1 
34 
46 
39 
177 

5 
17 
66 
14 
823 

2 
89 

2 

2 

2 
1 
1 

o 

>  2,539 

J 

2,470 

37 

671*7 

9-79 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

359 
2 

359 
1 

2 

326 
12 

320 
13 

|  699 

693 

2 

184-92 

S3 

Order.  3. — Dietic  Dis. 

. ,    ...        [a.  Del.  Tremens 
Alcoholism -|6  Intemperance 

20 
18 

20 
20 

18 

63 

15 
60 

'  4 
1 

|  119 

115 

5 

31-48 

1*32 

Order  4. — Parasitic  Dis. 

Vermes         -          -  - 

4 

4 

1 

1 

- 

5 

5 

1-32 

II. 

Order  1. — Diathetic  Dis. 

Lumhago       -          -  - 
Dropsy         -          -  - 

6 

1 

3 

2 

1 

}  ' 

6 

1 

2-38 

•26 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 
Phthisis  - 
Hcemoptysis  - 

1 

6 
2 
1 

1 

7 

2 

2 



1 

\ 

1 

3 

\  20 

16 

3 

5-29 

•8 

4  H  3 
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No.  15. — Bengal;  Meerut  Station  ;  Cavalry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts. — cont. 


Three  Years,* 
1847,  1848,  and  1851. 

Three  Years,* 
1852  to  1854. 

Total  for  6  Years* 

Annual  Ratio  per  1000: 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths.' 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

m. 

Order  h 

Cephalitis  - 

Apoplexy  ... 
Paralysis       -          -  - 
Insanity  - 

Epilepsy  ... 
Odontalgia     -          -  - 
Otitis  -          -                  .  - 
Dyseccea       -          -  - 

17 
2 

1 

3 
2 
2 

16 

1 
1 
1 

2 

1 

24 
8 
3 

27 
1 
1 

— 

;ooi6T 
1 

j»  73 

61 

8 

19-31 

2-12 

3 

2 

2 

— 

7 
1 

6 
1 

— 

Order  2. 

Pericarditis     .          -  - 
Aneurism  - 
Heart  Disease,  &c. 

3 
2 

1^ 

3 
1 

2 

3 
1 
3 

1 
3 

2 

1 

f  " 

8 

5 

3-44 

1-32 

Order  3. 

Epistaxis 

1 

i 

1 

- 

Bronchitis 

Pleurisy        -  - 
Pneumonia  - 
Asthma  - 

2 
11 

3 
2 

l 

10 

3 
2 

1 

19 

2 

3 

17 

2 
3 

1 

y  44 

f 

39 

2 

11-64 

•53 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Peritonitis  - 
Ascites 

Hernia  - 
Ileus  and  Colic 
Hasmorrhois  - 
Fistula  - 
Obstipatio  - 

Hepatitis  ... 
Jaundice       -          -        ;  - 
Spleen  Disease,  &c.  - 

9 

1 

5 
28 
15 
1 
5 
52 
4 
4 

8 

1 

6 
28 
15 

1 

54 
4 
5 

— 

— 

— 

— 
3 

1 

33 
1 

1 

3 
20 
10 

2 

78 
14 
9 

26 
1 

3 

25 
7 
2 

73 
14 
9 



— 

— 
— 
6 

-  295 

282 

10 

78-04 

2-64 

Order  5. 

Nephritis  ... 
Ischuria         -          -  - 
Hsematuria  - 

1 
4 
1 

1 
2 
1 

— 

5 

3 

z 

7 

— 

2'92 

— 

Order  6. 

Hydrocele  - 

1 

1 

— 

— 

— 

— 

1  . 

.1 

— 

•26 

— 

Order  7. 

Arthritis  ... 
Joint  Disease,  &c. 
Contractura  - 

— 

o 

— 

2 

— 

1 

2 

1 
2 

— ' 

i  * 

5 

1-32 

Order  8. 

Phlegmon      -          -         -  T 
Abscess         -          -  -j 
Ulcer                              j  - 
Tumor  ... 
Skin  Disease,  &c. 

86 
48 

12 

98 
46 

10 

— 

157 

51 
2 
14 

152 

54 
2 
16 

'—  ■ 

1 

-  370 

378 

97-88 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 
Sub-luxation  - 
Luxation  - 

Fracture  ... 

nrr        J     f  Gunshot 

Wounds  { Incised  - 
Amputatio                       ,  - 

3 
67 
16 

4 
16 

1 
22 

3 

3 
69 
17 

5 
14 

1 
22 

1 

1 

4 
120 
40 

1 
11 

2 
49 

B 

5 

119 
38 
1 
11 

2 
49 

y  360 

357 

1 

95-25 

•26 

Order  5. 

Punitus  - 

Observatio  ■> 

6 
11 

7 
11 

1 

2 
15 

2 
13 

■ 

34 

33 

1 

8-99 

•26 

*  No  Cavalry  separately  accounted  for  at  this  Station  during  the  years  1849,  1850,  1855,  and  1856. 
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No.  16. 


BENGAL.  — FEROZEPORE  STATION. — CAVALRY. 


Stational  Returns. — European  Troops — Her 

Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 

Mean  Annual  Sti 

ength 

163 

Return  showing  (c.)  the  Number  of 

Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  I 

•lumber  of  Deaths  by  different  Diseases. 

One  Year,  1848  * 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(B.) 

(P.) 

(C.) 

(E.) 

(P.) 

Class. 

SS  0. 

of 

No.  dis- 
charged 
to  Duty. 

ViO. 

of 

Dentil's 

No. 
of 

Attacks. 

No  dis- 
charged 
to  Duty. 

No 
of' 
Deaths, 

A  4-4  1  n 

Attacked. 

Died. 

SPECIFIED  CAUSES 

379 

310 

13 

379 

310 

13 

2  325" 19 

79  •  74 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

296 

244 

10 

296 

244 

10 

1,816- 

61-35 

II. 

CONSTITUTIONAL  - 

1 

— 

1 

— 

— 

6-13 

— 

III. 

LOCAL 

65 

52 

3 

65 

52 

3 

398" 77 

18-39 

V. 

VIOLENCE  - 

17 

14 

17 

14 

104-39 

ORDERS. 

I, 

Order  1. — Miasmatic  Dis. 

Small-pox       -  -| 

2 

1 

Quinsy  - 

4 

5 

— 

Catarrh  and  Influenza  - 

3 

8 

Ophthalmia  - 

8 

9 

— 

Fever  (C.  C.)  - 

201 

160 

8 

Erysipelas                            -  i 

1 
I 

1 

■  254 

Q 

1,558*33 

55-22 

Dysentery 

3 

2 

1 

Diarrhoea  - 

1  o 

10 

Cholera  - 

Q 

2 

Remittent  Eever          -          -  - 

8 

7 

Rheumatism  - 

9 

3 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.              -          -  - 

38 

33 

1 

38 

33 

i 

233-14 

6-18 

Order  3. — Dietic  Dis. 

Alcoholism,  Del.  Tremens 

4 

3 

— 

4 

3 

24-53 

n. 

Order  2. — Tubercular  Dis. 

Phthisis  - 

1 

1 

6-13 

in. 

Order  1. 

Cephalitis  - 

1 

1 

Apoplexy  - 

1 

2 

Paralysis  - 

1 

3 

o 

30-68 

12-26 

Otitis  - 

2 

2 

4  H  4 


616  STATIONAL  RETURNS. — BENGAL. 

No.  16. — Bengal ;  Ferozepore  Station;  Cavalry.   Stational  Keturns.  European  Troops  ;  H.  M.  Eegts.  cont. 


One  Year,  1848.* 

Total  for  1  Year  * 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(F.) 

(C.) 

(E.) 

(P.) 

Class, 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  2. 

Pericarditis  .... 

1 

1 

C,  in 

Order  3. 

x  tcui  ift  y 

T*n  pii  m  <\T\  I  a        -            -            -  •» 

J.   UV  UUlUUlH 

3 
1 

2 
1 

— 

— 

}  « 

3 

O ±  • 
.i1*  DO 

Order  4. 

Dyspepsia  - 

5 

5 

Enteritis 

1 



Ileus  and  Colic  - 

4 

4 

— 

Hsemorrhois     -          -          -  - 

1 

1 

— 

Obstipatio        -          -          -  - 

7 

7 

-  30 

26 

1 

184*06 

6*13 

TTpnatitic             .             .              —  ■ 

10 

9 

1 

Jaundice         -          -          -  . 

1 

Spleen  Disease,  &c. 

1 

— 

Order  8. 

Phlegmon        -          -          -  - 

13 

10 

Ulcer  - 

7 

7 

— 

*  25 

22 

153*37 

Skin  Disease,  &c.  ... 

5 

5 

— 

v. 



Order  1 . — Accident  or 
Negligence. 

Contusion  - 

9 

10 

Fracture  - 

2 

*  13 

10 

2 

79-76 

12*26 

Wounds,  Incised         -         -  - 

2 

2 

Order  5. 

Punitus           -         -         -  - 

2 

Observatio  - 

2 

2 

}  * 

2 

24*53 

*  No  Cavalry  separately  accounted  for  at  tbis  Station  during  tbe  Years  1847,  1849,  1850,  1851,  1852,  1853,  1854,  1855,  and  185C. 
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No.  17. 


BENGAL.— LAHORE  STATION. — CAVALRY. 


Stational  Returns.— European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  2  Years  -  1,059 
Mean  Annual  Strength      -----  530 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty  •  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,*  !; 
1849  and  1850. 

Total  for  2  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No.  J 

of  j 

Deaths,  i 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(E5.) 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

^111 

2  026 

59  1 

2,111 

2  026 

59 

1593*41 

55  •  C9 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

1,005 

1,545 

46 

1,605 

1,545 

46 

1515-6 

43-44 

n. 

CONSTITUTIONAL 

10 

5 

2 

10 

5 

0 

9-44 

1*88 

in. 

LOCAL          ...  - 

343 

329 

10 

343 

329 

10 

323-89 

9-43 

v. 

VIOLENCE  - 

153 

147 

1 

153 

147 

1 

144-43 

•94 

ORDERS. 

L 

C~\  t>  Til?  t?   1   ISA 1  ft  em/li  If    It  1  Q 

Small-pox        -          -          -  - 
Quinsy             -          -  - 
Catarrh  and  Influenza  - 
Ophthalmia       -          -          -  - 
Eever  (C.  C.)  - 

Erysipelas        -          -          -  - 
Dysentery  - 

Diarrhoea         -          -          -  - 
Cholera                      -          -  - 
Ague    -          -          -          -  - 
Remittent  Fever  - 
Rheumatism     -  • 

5 
10 

64 
82 
457 
9 
62 
177 
9 

288 
2 

69 

6 
10 
60 
72 
448 
9 
46 
170 
9 

279 

66 

- 

1 

3 

16 

13 

8 

> 

1  °34 

1,177 

41 

1,165-27 

38-71 

Order  2. — Kntlietic  JJis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

300 
3 

303 
4 

} 

303 

307 

286-12 

Oedek  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

. ,    ,  ,.      fa.  Del.  Tremens  - 
Alcoholism-^  ,   T  . 

[  0.  Intemperance  - 

1 
21 

46 

1 

16 
44 

— 

5 

} 

68 

61 

5 

64-21 

4-73 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  .... 
Dropsy            -          -          -  - 

2 
2 

2 
1 

I 
I 

4 

3 

3-78 

Order  2. —  Tubercular  Dis. 

Scrofula                             -  - 
Phthisis  - 

3 
3 

2 

2 

} 

6 

2 

2 

5-66 

1-88 

III. 

Order  1. 

Cephalitis  • 

Apoplexy        -          -          -  - 

Paralysis                     -          -  - 

Insanity  - 

Epilepsy                    -          -  - 

Odontalgia  - 

Otitis  - 

4 
4 
2 
1 
4 
1 
7 

4 
2 
3 
7 

4 

> 

23 

17 

4 

21-72 

3-7G 

4  I 
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No.  17. — Bengal;  Lahore  Station  ;  Cavalry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts.  cont. 


- 

Two  Years, 
1849  and  1850.* 

Total  for  2  Tears* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(B.) 

(P.) 

(C.) 

(E.) 

(P.) 

Class. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  2. 

Pericarditis      -          -      -  - 

3 

3 

Heart  Disease,  &c.       -  - 

2 

2 



}  5 

5 

— 

4-72 

— 

Order  3. 

l^pistaxis         -          -  " 
Pleurisy  - 
Pneumonia  - 

1 

16 
5 

1 

18 
4 

1 

|>  23 

24 

1 

21*72 

•94 

Asthma  - 

1 

1 

Order  4. 

Dyspepsia  - 

Gastritis          -                    -  - 

15 
2 

15 
1 

1 

Ileus  and  Colic  ... 

9 

11 

Ha?morrhois  - 
Obstipatio  - 
Hepatitis  - 
Jaundice 

10 
15 

52 
18 

10 
15 

45 
18 

- 

4 

126 

118 

5 

118*98 

4*73 

Spleen  Diseiise,  &c.     -          -  - 

5 

3 

. — 

Order  5. 

Hsematuria  - 

1 

1 

— 

1 

1 

— 

•94 

— 

Order  8. 

Phlegmon 
Abscess 

|  118 

118 

— 

Ulcer  - 

35 

34 

>  165 

164 

155*81 



Tumor  - 

2 

2 



Skin  Disease,  &e.  - 

10 

10 

— 

J 

V. 



Order  1. — Accident  or  Negligence. 

Contusion  - 
Sub-luxation  - 
Luxation 

85 
13 
1 

86 
13 
1 

Fracture  .... 

8 

8 

1 

125 

120 

1 

118*04 

•94 

txr      j    f  Gunshot                 -  - 
Wounds  <  T    .  , 

[  Incised  ... 

1 

16 

4 

7 

Otherwise 

1 

1 

Order  5. 

Punitus  - 
Observatio  - 

8 
20 

7 
20 

}  « 

27 

26*44 

*  No  Cavalry  separately  accounted  for  at  this  Station  during  the  Years  1847,  1848,  1851,  1852,  1853,  1854,  1855,  and  1856. 
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No.  18. 


BENGAL. — EN  ROUTE,  fee.  &c. — CAVALRY, 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  3  Years  <•  825 
Mean  Annual  Strength        -  -  -  -  -275 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,* 
1848  and  1849. 

One  Year, 
1855. 

Total  for  3  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

I\0. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1,111 

1,171 

52 

162 

19.5 

o 

1,273 

1,366 

54 

1,542-43 

65-45 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

796 

835 

15 

103 

122 

2 

899 

957 

17 

1,089-7 

20-60 

n. 

CONSTITUTIONAL 

3 

6 

3 

— 

3 

6 

3 

3'63 

3'64 

m. 

LOCAL 

250 

042 

32 

38 

45 

— 

288 

287 

32 

349-09 

38-79 

v. 

VIOLENCE  - 

62 

88 

o 

2i 

28 

— 

83 

116 

2 

100-61 

2 '  42 

i. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Quinsy  ... 

Catarrh  and  Influenza 

Ophthalmia  - 

Eever  (C.  C.) 

Erysipelas 

Dysentery  - 

Diarrhoea  - 

Cholera  ... 
Ague  - 
Remittent  Fever 
Rheumatism  - 

4 
6 
23 
48 
360 
1 

43 
51 
7 
15 

5 
34 

2 

6 
17 
42 
370 

1 
40 
57 

7 
22 
10 
38 

o 
1 

6 

4 

1 

3 
6 
9 

1 
5 

13 

8 

1 

3 
7 
8 

1 

6 

18 

9 

1 



.  643 

665 

14 

779-39 

16-97 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  ■• 

161 

3 

181 

2 

1 

— 

52 
1 

65 
1 

f  217 

249 

1 

263-04 

1*21 

Order  .3. — Dietic  Dis. 

a  i™t,„k™   J  "■  Del.  Tremens 
Alcoholism   <  ,   T  . 

L  o.  Intemperance 

10 

24 

13 

25 

1 

1 

3 

1 

2 

1 

38 

41 

2 

46-06 

2-42 

Order  4. — Parasitic  Dis. 

Vermes  - 

1 

2 

1 

2 

1-21 

ii. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

Dropsy  ... 

1 

1 

}  - 

1 

1 

1-21 

Order  2. —  Tubercular  Dis. 

Scrofula  - 
Phthisis  - 
Haemoptysis  - 

2 
1 

1 
3 
1 

2 

\  * 

5 

2 

3' 63 

2*43 

4  12 
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No.  18. — Bengal  ;  En  Route,  &c.  &c.  ;  Cavalry.   Stational  Returns.   European  Troops  ;  H.  M.  Regts. — cont. 


Two  Years,* 
1848  and  1849. 

One  Year,* 

1855.  f 

Total  for  3  Years.* 

Annual  Eatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(r.) 

No. 

of 
Deaths 

(C.) 

No. 
of 
Attacks. 

3. 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

i 

(C.) 

No. 
of 

Attacks. 

(=.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  1. 

Cephalitis 

Apoplexy 

Paralysis 

Insanity 

Epilepsy 

Otitis 

Brain  Disease,  &c. 
Dysecoea 

- 

- 
■ 

4 

35 

o 
1 
5 
1 
1 

7 
12 
1 
2 
1 
6 

1 

23 
1 

2 

— 

— 

2 

— 
— 

— 
— 

51 

32 

24 

61-82 

29-09 

Order  2. 

Pericarditis  - 
Heart  Disease,  &c. 

- 

«_> 

1 

5 

1 

}  * 

5 

1 

4-85 

1-21 

Order  3. 

Bronchitis 
Pleurisy 
Pneumonia 
Asthma 

- 

1 

3 
2 
2 

1 

4 
2 

1 

2 
1 

3 
1 

— 

>  11 

11 

* 

13-33 

1-21 

Order  4. 

Dyspepsia 
Peritonitis 
Ileus  and  Colic 
Harmorrhois  - 
Eistula 
Obstipatio 
Hepatitis 
Jaundice 

Spleen  Disease,  &c.  - 

- 

- 
- 

17 
1 

10 
5 
2 
11 
36 
10 
3 

20 
1 
8 
6 
1 

11 

37 
14 
4 

— 
— 

4 

— 

— 

1 

8 
1 

2 

— 

1 

9 
1 
3 

— 

— 
— 
— 

>  107 

116 

4 

129-7 

4-86 

Nephritis 

Ischuria 

Haematuria 

_ 
- 

1 
1 
1 

] 
1 

X 

— 

— 

— 

}  • 

2 

1 

3-64 

1-21 

Order  7. 

Arthritis 

1 

1 

1 

1 

1-21 

Order  8. 

Phlegmon 

Abscess 

Ulcer 

Skin  Disease,  &c. 

-1 
-i 

66 

20 
5 

67 

22 
7 

1 

13 
7 

17 
7 

— 

[."' 

120 

1 

134-54 

1-21 

V. 

Order  1. — Acciden  t  or 
Negligence, 

Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation 
Fracture 

f  Gunshot  - 
Wounds  |Incised  . 

Found  dead  - 

Order  5. 

- 

2 
32 
8 
2 
1 

9 

2 
49 
9 
1 
5 
2 

9 

— 

1 
1 

11 

6 

1 

2 

12 

8 

1 
4 

— 

1 

[•■ 

i 

102 

2 

89-69 

2-42 

Punitus 
Observatio 

7 

1 

9 
2 

3 

}  • 

14 

10-92 

*  No  Cavalry  separately  accounted  for  under  this  Heading  during  the  Years  1847,  1850,  1851,  1852,  1853,  1854,  and  1S56. 
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No.  19. 


BENGAL.— WUZEERABAD  STATION— CAVALRY. 


Stationat,  Returns. — European  Troops — Her  Majesty's  Regiments  .Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  4  Years  ....  2,295 
Mean  Annual  Strength      -  574 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (is.)  the  Number  Discharged  to  Duty  ;  and 

(v.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years  * 
1849  to  1851. 

One  Year, 
1852. 

Total  for  Four  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths.' 

(C) 

No. 
of 
Attacks. 

(a.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

2,258 

2,152 

96 

564 

552 

11 

2,822 

2,704 

107 

1,229*6 

46'62 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

1  763 

1,700 

64 

383 

371 

7 

2,146 

2,071 

71 

935 "07 

30-94 

II. 

CONSTITUTIONAL 

11 

10 

2 

7 

4 

1 

18 

14 

3 

7-84 

1-31 

in. 

LOCAL 

329 

289 

30 

130 

127 

3 

459 

416 

33 

200-00 

14-37 

v. 

VIOLENCE  - 

155 

153 

44 

50 

199 

203 

86*71 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Small  Pox  - 
Vaccinia  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 
Erysipelas  - 

Dysentery  ... 
Diarrhoea  ... 
Cholera  ... 
Ague  ... 
Remittent.  Fever 
Rheumatism  - 

1 

7 
8 
26 
35 
642 
2 

136 

56 
4 

260 
52 
143 

1 

7 

8 
25 
33 
629 

2 

115 
50 
3 

255 
47 
136 

— 

26 

21 
5 
1 
1 

6 

1 

.3 
8 
4 
94 

32 
16 

5 
72 

1 

26 

— 

7 
4 

89 

39 
16 

5 
60 

1 

25 

1 

— 

3 
1 



■  1,634 

1,553 

65 

711-98 

28*32 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

333 
4 

325 
5 

— 

68 
9 

81 

6 

— 

|  414 

417 

— 

180-39 

— 

Order  3. — Dietic  Dis. 

Purpurea  and  Scurvy  - 

.  ,    ,   ,.       f  a.  Del.  Tremens 
Alcoholism  i  ,    t  . 

\_  o.  Intemperance 

5 
9 
39 

5 
9 
43 

2 
1 
1 

4 
40 

•2 
40 

2  i 

}  » 

99 

6 

42-27 

2*62 

Order  4. — Parasitic  Dis. 

Vermes  ... 

1 

2 

1 

2 

•43 

ii. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy  ... 

3 
1 

4 
1 

4 
1 

3 

}  8 

8 

3-92 

Order  2. —  Tubercular  Dis. 

Scrofula  - 

Phthisis         -          -  - 
Ilsemoptysis  -          -  - 

4 
2 
1 

4 
1 

o 

1 
1 

1 

1 

}  ' 

6 

3 

3-92 

1-31 

in. 

Order  1. 

Cephalitis  - 
Apoplexy  - 

Insanity         -          -  - 
Epilepsy 
Odontalgia  - 
Otitis  - 

4 
7 

2 
2 
1 
3 

4 

2 
1 

3 

7 

1 

1 
1 
1 

1 
1 

1 
1 

23 

j 

15 

9 

10-02 

3-92 

4  13 
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No.  19 — Bengal  ;  Wuzeerabad  Station  ;  Cavalry.   Stational  Returns.  European  Troops  ;  H.  M.  Regts.  cont. 


Diseases. 


Three  Years,* 
1849  to  1851. 


(C.) 

No. 
of 
Attacks. 


Order  2. 
Pericarditis  - 


Order  3. 


Epistaxis 

Bronchitis 

Pleurisy 

Pneumonia 

Asthma 


Order  4. 

Dyspepsia 

Gastritis 

Enteritis 

Peritonitis 

Ascites 

Hernia 

Ileus  and  Colic 
Hajmorrhois  - 
Obstipatio 
Hepatitis 
Jaundice 

Spleen  Disease,  &c. 


Order  5. 


Nephritis 

Ischuria 

Hematuria 


Order  6. 


Hydrocele 

Order  7. 

Hydrarthrus  - 
Joint  Disease,  &c. 
Contractura  - 

Order  8. 

Phlegmon 
Abscess 
Ulcer 
Tumor 

Skin  Disease,  &c. 


Order  1. — Accident  or 
Negligence. 

Contusion 
Sub-luxation  - 
Luxation 
Fracture 

,,7      ,   f  Gunshot 
Wounds -4  t    •  i 
I  Incised 


Order  5. 


Punitus 
Observatio 


20 
4 

2 
1 
1 

12 

8 
6 
98 
19 
9 


19 
1 
4 


91 
19 
5 
8 
1 
14 


12 


(E.) 

No.  dis- 
charged 
to  Duty. 


(F.) 

No. 
of 
Deaths 


21 

2 

1 
1 
1 
11 

6 
5 
81 
17 


79 

19 
1 

2 


87 
21 
4 


14 


6 
14 


One  Year,* 
1852. 


(C.) 

No. 
of 
Attacks. 


11 
21 


(=■) 

No.  dis- 
charged 
to  Duty. 


(F.) 

No. 
of 
Deaths. 


Total  for  4  Years* 


(C) 

No. 
of 

Attacks. 


34 

3 
1 

3 


31 

3 


35 


36 
3 

5 


y  2i 


251 


146 


(E.) 

No.  dis- 
charged 
to  Duty. 


(F.) 

No. 
of 
Deaths. 


}■  179 


20 


20 


226 


144 


ISO 


Annual  Ratio  per  1000 
of 

Mean  Strength. 


Attacked. 


23  — 


■43 


9-15 


109-38 


3-48 


2-  18 


1-74 


63-62 


70  99 


*  No  Cavalry  separately  accounted  for  at  this  Station  during  the  Years  1847,  1848,  1853,  1854,  1855,  and  1856. 
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No.  20. 


BENGAL.— SEALKOTE  STATION. — CAVALRY. 


Stational  Returns. — European  Troops. — Her  Majesty's  Regiments  Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength  -  -  -  -  158. 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(P.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,  1850.* 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

(E.) 

(P.) 

(C.) 

(E-) 

(P.) 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 

of 

Attacks. 

No.  dis- 
charged, 
to  Duty. 

No. 

of 
Deaths. 

Attacked. 

Died. 

206 

194 

206 

- 

1   QAQ . Qft 

1  0  .  P.  P. 
1 Z  OO 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

159 

146 

1 

159 

146 

i 

1,006-4 

6  33 

II. 

CONSTITUTIONAL 

1 

1 

12'  66 

III. 

LOCAL  .... 

23 

28 

1 

23 

28 

i 

145-57 

6-33 

V. 

VIOLENCE  - 

no 
am 

19 

22 

19 

139 • 24 

ORDERS. 

I. 

Oedek  1. — Miasmatic  Dis. 

Ophthalmia                          -  ' 
Eever  (C.  C.)  - 
Erysipelas  - 
Dysentery  - 

5 
38 

1 
14 

6 

38 
1 

16 

1 

Diarrhosa  - 

4 

3 

120 

106 

i 

759-56 

C-33 

Cholera  .... 

1 

1 

Ague    -          -                   -  - 

48 

26 

Remittent  Eever  ... 

4 

11 

Rheumatism     ...  - 

5 

4 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 

28 

31 

Stricture  of  Urethra  ... 

G 

6 

}  * 

37 

215-2 

Order  3. — Dietic  Dis. 

\  a.  Del.  Tremens 
Alcoholism  < 

\b.  Intemperance 

1 

3 

2 

: 

}  * 

2 

25*31 

Order  4. — Parasitic  Dis. 

Vermes       ,  - 

1 

1 

i 

1 

6-33 

n. 

Order  2. — Tubercular  Dis. 
Scrofula  - 

1 

Haemoptysis  - 

|  1 

1 

}  ' 

1 

12-06 

4  14 
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No.  20. — Bengal;  Sealkote  Station  ;  Cavalry.    Stational  Returns.   European  Troops  ;  H.  M.  Regts. — cont. 


One  Year,  1850.* 

Total  for  1  Year* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

a 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(*.) 

No. 

01 

Deaths. 

Attacked. 

Died. 

in. 

Order  1. 
Paralysis  - 

\ 

! 

Insanity          -          -          -  - 

1 

1 

— 

2 

1 

18-98 

6-33 

Hydrophobia  - 

1 

— 

i 

J 

VJK.DEK  4. 

Ileus  and  Colic  -          -          -  - 

G 

6 

— 

Haemorrhois  - 

1 

1 

Obstipatio        —          -          -  - 

1 

1 



12 

12 

— 

75-95 



Hepatitis  - 

3 

3 



Spleen  Disease,  &c.  - 

1 

1 

— 

- 

Order  5. 

Ischuria  - 

1 

1 

1 

1 

6-33 

Order  8. 

Phlegmon        -          -          -  - 

5 

11 

— 

1  , 

Ulcer              -          -          -  - 

1 

1 

- 

i 

13 

44-3 

Skin  Disease,  &c.  - 

1 

1 

Order  1. — Accident  or 
Neyliycnce. 

Burns  or  Scalds  ... 

1 

1 

Contusion        -          -          -  - 

19 

18 

}  = 

19 

132-91 

Sub-luxation    -         -         -  - 

1 

Order  5. 

Observatio       -         -         -  - 

1 

1 

6-33 

*  No  Cavalry  separately  accounted  for  at  this  Station  except  during  the  Year  1850. 
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No.  21. 


BENGAL. — ALLAHABAD  STATION. — CAVALRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Xon-Cojimissioned  Officers 

and  Men. 


Mean  Annual  Strength        -  -  -  -  -  148 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,  1850. * 

Total  for  1  Year.* 

Animal  Ratio  per  1000 

of 

Mean  Strength. 

Diseases. 

(C.) 

(B.) 

(P.) 

(C.) 

(E.) 

(P.) 

Class. 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attaced. 

Died. 

SPECIFIED  CAUSES 

72 

70 

1 

72 

70 

1 

486-49 

6-76 

CLASSES. 

I_ 

ZYMOTIC      -  - 

59 

56 

1 

59 

56 

1 

398-65 

6-76 

n. 

CONSTITUTIONAL  - 

— 

— 

— 

— 

— 

— 

— 

in. 

LOCAL  .... 

10 

10 

— 

10 

10 

— 

67  •  57 

v. 

VIOLENCE    ...  - 

3 

4 

— 

3 

4 

— 

20-27 

— 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 
Fever  (C.C.)  - 

Dysentery        -          -          -  - 
Diarrhoea         -          -          -  - 
Cholera  - 
Remittent  Fever  - 
Rheumatism     -          -          -  - 

1 
7 
1 

23 
4 
1 
4 

1 

7 

23 
3 
1 
4 

— . 
1 

41 

39 

1 

277*03 

6-76 

Order  2.—Enthetic  Dis. 

Syphilis,  &c.     -          -          -  - 

12 

12 

12 

12 

81-03 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Intemperance 

2 
1 

2 

}  3 

2 

20-27 

Order  4. — Parasitic  Dis. 

Psora  - 

3 

3 

3 

3 

20-27 

in 

Order  7. 

Joint  Diseases,  &c.  - 

1 

1 

1 

1 

6"  76 

Order  8. 

Phlegmon  - 

Ulcer-  .... 

3 
6 

3 
C 

}  9 

9 

60-81 

V. 

Order  1. — Accident  or  Negligence. 
Sub-luxation  - 

1 

Fracture  - 

Wounds,  Incised         -         -  - 

1 
1 

1 
1 

[  ° 

3 

13  51 

Order  5. 

Observatio  - 

1 

1 

1 

1 

6-76 

*  No  Cavalry  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1855. 

4  K 
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STATIONAL  RETURNS. — BENGAL. 


No.  22. 


BENGAL. — KURRACHEE  STATION. — CAVALRY. 


Stational  Returns. — European  Troops  —  Her  Majesty's  Regiments  Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength        -  -  -  -  -  156 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Annual  Ratio  per  1000 

One  Year,  1853.* 

Total  for  One  Year.* 

of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(F.) 

(C.) 

(E.) 

t» 

Ul 

r> 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

101 

88 

1 

101 

88 

1 

647-43 

6-41 

CLASSES. 

i. 

ZYMOTIC  DISEASES 

86 

74 

— 

86 

74 

— 

551-28 

— 

n. 

CONSTITUTIONAL 

2 

1 

1 

2 

1 

1 

12-82 

6-41 

in. 

LOCAL  .... 

12 

12 

— 

12 

12 

— 

76  92 

— 

v. 

VIOLENCE    ---  - 

1 

1 

1 

1 

6-41 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 

Catarrh  and  Influenza  - 
rever  ^o.O.j  - 
Dysentery  - 
Diarrhoea  - 
Cholera  - 
Ague  - 

Remittent  Fever  ... 
Rheumatism                -          -  - 

3 
7 
2 

.  18 
18 
1 
15 
1 
4 

3 
5 
2 
12 
16 
1 

10 

4 

— 

69 

53 

— 

442-31 

— 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 

16 

21 

— 

21 

— 

102-56 

— 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

1 

— 

— 

— 

—  " 

6-41 

— 

n. 

Order  1. — Diathetic  Dis. 
Dropsy                     -         -  - 

Order  2. —  Tubercular  Dis. 

1 

1 

6*41 

Scrofula  - 

Phthisis           -          -          -  - 

1 

.  1 

1 

}  2 

1 

12-82 

in. 

Order  1. 

Epilepsy          -          -          -  - 
Order  3. 

1 

1 

i 

1 

6-41 

Pleurisy 

Pneumonia       -          -          -  - 

1 

3 

1 

1 

2 

25  64 

Order  4. 

Dyspepsia  - 
Hsematemesis  - 
Obstipatio  - 

Hepatitis  .... 

2 
1 

2 
2 

1 
1 

2 
5 

}  • 

9 

44-87 

v. 

Order  1. — Accident  or  Negligence. 

Contusion         -          -          -  - 

1 

I 

i 

1 

6-41 

*  No  Cavalry  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1852,  and  1854  to  1856, 
N.B  Invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No  23. 


BENGAL. — MEERUT  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  ....  8,156 
Mean  Annual  Strength       -  -  -  -  -  816 


Return  showing  (o.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty  ;  and 

(F.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years. 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(CO 
No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

8,759 

8,381 

199  | 

7,314 

7,090 

169 

16,073 

15,471 

368 

1,970-65 

45-12 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

7,031 

6,752 

129 

5,952 

5,783 

126 

12,983 

12,535 

255 

1,591-8 

31*26 

II. 

CONSTITUTIONAL 

49 

41 

13 

40 

28 

12 

89 

69 

25 

10-91 

3-06 

ni. 

LOCAL 

1,289 

1,213 

53 

1,004 

964 

27 

2,293 

2,177 

80 

281-14 

9'81 

IV. 

DEVELOPMENTAL 

0 

1 

1 

— 

— 

— 

o 

1 

1 

•24 

•12 

v. 

VIOLENCE  - 

388 

374 

3 

318 

315 

4 

706 

689 

7 

86-56 

•86 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Small-pox      -  - 
Varicella  ... 
Measles  ... 
Quinsy 

Catarrh  and  Influenza 
Ophthalmia  ... 
Fever  (C.C.)  - 
Typhus 

Erysipelas  ... 
Dysentery  '- 
Diarrhoea  ... 
Cholera  - 

Ague  -          -          -  . 
Remittent  Fever 
Rheumatism  - 

4 

— 

62 
212 
686 
1,471 
1 
6 

503 
374 
12 
1,961 
106 
382 

1 

— 

62 
205 
663 
1,392 
1 
5 

438 
363 

12 
1,885 

91 
369 

.3 

— 

4 
40 

41 

8 

22 
4 
1 

4 
2 

5 
63 
285 
391 
1,804 

4 
268 
539 
64 
1,434 
15 
211 

5 

9 

4 
63 
279 
386 
1,745 

4 
220 
532 
29 
1,416 
15 
219 

— 

1 

5 
29 

36 
18 
35 
1 

>  10,869 

10,406 

248 

2,329-6 

30-41 

Order  2. — Enthetic  Dis. 

Stricture  of  Urethra  - 

1,098 
10 

1,111 
10 

1 

827 
7 

830 
6 

|  1,942 

1,957 

1 

241-11 

•12 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

. ,    ,  ,.      f  a.  Del.  Tremens 
Alcoholism  ■<  ,  T  . 

L  o.  Intemperance 

17 
79 
38 

13 
80 
42 

3 
1 
1 

9 
9 
1 

8 
9 
1 

1 

►  153 

153 

6 

18-76 

•73 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  -          -  - 

5 
4 

4 
5 

10 

10 

}  - 

19 

2-33 

ii. 

Order  1. — Diathetic  Dis. 

Lumbago  ... 
Dropsy  ... 

14 

4 

15 
4 

1 
1 

1 

1 

|  20 

20 

1 

2-45 

•12 

Order  2. — Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 

Phthisis         -          -  - 
Haemoptysis  - 

1 

7 
18 
5 

2 
9 
7 
4 

12 

1 

3 
5 
14 
16 

2 
5 
7 
13 

1 

8 
2 

>  69 

49 

24 

8-46 

2*94 

in. 

Order  1. 

Cephalitis  - 

Apoplexy  ... 
Paralysis       -          -  - 
Odontalgia  - 

Insanity  ... 
Epilepsy  .... 
Otitis  - 
Brain  Disease,  &c. 
Dysecoea  ... 

27 
39 
4 

5 
14 
32 
1 
1 

27 
12 

4 

7 
14 
31 
1 
1 

1 

27 

9 
23 
3 
1 
6 
14 
51 

2 

9 
3 
3 
1 
6 
16 
51 

2 

20 

232 

188 

48 

28-45 

! 

5-88 

4  K  2 


628  STATIONAL  RETURNS. — BENGAL. 


No.  23. — Bengal ;  Meerut  Station  ;  Infantry.    Stational  Returns.    European  Troops ;  H.  M.  Eegts. — cont. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P. 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  2. 

Pericarditis  - 
Aneurism      -  - 
Heart  Disease,  &c. 

3 
4 

3 
4 

.  , 

16 
1 

16 



►  24 

23 

2-94 

Order  3. 

Epistaxis  - 
Bronchitis  - 

Pleurisy        -          -  - 
Pneumonia  - 

Asthma  ... 

3 
7 
21 
22 
5 

3 
6 
17 
15 
4 

1 

4 

1 

5 
6 
13 

4 

1 
4 
4 
13 
5 

1 

> 

)~  87 

72 

6 

10-66 

•86 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Enteritis  ... 
Peritonitis  - 
Ascites  - 

Hernia  ... 
Ileus  and  Colic 
Hajmorrhois  - 
Haimatemesis 
Fistula  - 
Obstipatio  - 

Hepatitis  ... 
Jaundice  ... 
Spleen  Disease,  &c.  - 

49 
3 

1 

1 
3 
158 
28 

o 
33 
200 
21 
45 

49 
3 

2 
2 
2 

158 
26 

2 
35 
191 
21 
44 

— 

1 

1 
1 

— 

17 
— 

86 
— 

2 
4 
1 

4 
74 
32 
3 
5 
35 
109 
25 
31 

87 

1 

4 
1 
3 
73 
29 
3 
5 
35 
103 
18 
31 

1 

— 
— 

5 

— 

961 

928 

26 

117-83 

3-08 

Order  5. 

Nephritis  - 

Enuresis  ... 
Cystitis  - 

2 
1 

1 

1 



— 

5 
1 

— 

3 
1 

— 

— 
— 

\  ' 

6 

1-10 

Order  6. 

Hydrocele  ... 

— 

— 

— 

4 

5 

— 

4 

5 

— 

•49 

— 

Order  7. 

Hydrarthrus  - 
Arthritis  - 
Joint  Disease,  &c. 
Contractura    -          -  - 

1 

4 
2 
1 

1 
4 

1 

1 

— 
— 

1 

4 
1 

1 

4 
1 
1 

— 
— 

1  - 

14 

1-72 

Order  8. 

Phlegmon  1 
a  hppec  r 
Ulcer  - 

Tumor  ... 
Skin  Disease,  &c. 

909 

219 
3 
26 

288 

206 
1 

25 

258 

119 
18 
27 

258 

117 
19 

27 

— 

>  962 

941 

117-95 

rv. 

Order  4. 

Atrophy 

2 

1 

1 

2 

1 

1 

•24 

•12 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  - 

Sub-luxation  - 

Ijuxation  - 

Fracture  - 

trr      j   f  Gunshot 
Wounds  <  r    ■  , 
[  Incised 

Amputatio  ... 

Found  dead  ... 

Drowned  ... 

7 

155 
67 

11 

14 

50 
3 

7 

156 

62 

g 

10 
13 
48 
2 

I 

2 

5 

114 
69 
]  1 

6 
1 
17 

3 
113 
70 
10 
6 
1 
17 

— 

1 

2 
1 

-  535 

524 

7 

65-59 

•86 

Order  5. 

Punitus  ... 
Ohservatio  - 

40 

36 

41 

29 

9 

86 

9 
86 

171 

165 

20-97 

STATIONAL  RETURNS. — BENGAL. 
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No.  24. 


BENGAL.— UMBALLA  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non- Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  7,003 
Mean  Annual  Strength      -  -  -  -  -  700 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;   (e.)  the  Number  Discharged  to  Duty  ;  and 

(£\)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years,  ;| 
1852  to  1856.  \ 

Total  for  10  Years. 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(G.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(T.) 

No. 

of 
Deaths 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(IE.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

6,411 

6,192 

201 

4,992 

4,895 

186 

11,4  0 

11,087 

387 

1,628-24 

55-24 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

5,292 

5,120 

133 

4,280 

4,165 

144 

9,572 

9,285 

277 

1,366-82 

39-55 

H. 

CONSTITUTIONAL 

51 

41 

5 

57 

47 

7 

108 

88 

12 

15-42 

1-71 

m. 

LOCAL 

C.J 

*7  R  ^ 

00 

02/ 

OQ 

1  310 

84 

188*06 

11*99 

IV. 

DEVELOPMENTAL 

7 

5 

1 

i 

1 

8 

5 

2 

1-14 

•28 

v. 

VIOLENCE  - 

236 

243 

G 

162 

156 

6 

398 

399 

12 

56-82 

1-71 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Small-pox 

Measles  ... 
Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.)  - 
Typhus  - 

rvci  npln  ^                       —  — 

XUX  J  5  1  I./C  J  <lij 

Dysentery  - 
Diarrhoea  - 
Cholera  - 
Ague 

Remittent  Fever 
Rheumatism  - 

3 

32 
150 
808 
1,998 
o 
4 

353 
404 

16 
337 

16 
266 

O 

31 
150 
825 
1,933 
1 
4 

319 
401 
16 
247 

1  7 
1  / 

255 

6 

62 
1 

36 
13 
2 
1 
1 
3 

.3 
3 
49 
164 

237 
880 

4 
181 
702 
70 
1,174 
7 

248 

3 
3 
55 
175 
218 
837 

4 

169 
703 
29 
1,216 
7 

256 

_ 

38 

14 
29 
41 
18 

1 

-  8,111 

7,877 

268 

1,158-2 

38-27 

Order  2. — Enthctic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

817 
3 

839 
3 

2 

517 
11 

450 
10 

}  1,348 

1,302 

2 

192-49 

•28 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

.,    ,  ,.      [  a.  Del.  Tremens 
Alcoholism  ■(  ,   T  . 

\  b.  Intemperance 

43 
18 
19 

42 
14 
17 

1 

3 

2 

2 

14 

11 

3 
12 
12 

1 

|  107 

100 

7 

15-28 

1-00 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  - 

1 

2 

1 

2 

3 

}  • 

6 

•85 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  ... 

5 

2 

6 
7 

6 
7 

}  » 

15 

2-57 

Order  2.  —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula         -          -  - 
Phthisis  - 
Hemoptysis  - 

3 
24 
12 

7 

3 
24 
4 
8 

5 

8 
29 
7 

8 
19 
7 

7 

j.  90 

73 

12 

12-85 

1-71 

HI. 

Order  1. 

Cephalitis  ... 
Apoplexy  ... 
Paralysis  - 

Odontalgia  ... 
Insanity  - 

Tetanus         -          -  - 
Epilepsy  ... 
Otitis  -         -         -  . 

5 
52 

2 

11 
1 

6 
6 

5 
28 
2 

9 

4 
7 

2 
24 

1 
1 

1 

17 

27 
4 

'  4 
3 

11 

6 

19 

5 
5 
4 
5 

13 
5 

20 
1 

.  155 

111 

50 

j  22-13 

714 

4  K  3 


630  STATIONAL  RETURNS. — BENGAL. 


No.  24. — Bengal ;  Umballa  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts.—  cont. 


Five  Years, 

Five  Tears, 

Total  for  10  Years. 

Vnnual  Ratio  per  1000 
of 

1847  to  1851 

1852  to  1856 

Mean  Strength. 

~V)  i  con  cf  c 

(C.) 

(E.) 

(P.) 

(C.) 

(E.) 

(E.) 

(C.) 

(E.) 

No 

X"o.  dis™ 

No. 

No.  - 

No. 

No 

No.  dis- 

No. 

Attacked. 

Died. 

of' 

charged 

of 

of'  ( 

;harged 

of 

of 

charged 

of' 

Attacks. 

to  Duty.  ', 

Deaths 

ittacks.  1 

o  Duty.  ! 

Deaths. 

Attacks. 

to  Duty. 

Deaths. 

Pericarditis  - 

5 

4 

9 

23 

Varix-  - 

1 

1 

— 

1 

2 

L  36 

53 

— 

5'  14 

— 

Heart  Disease,  &c. 

8 

7 

— 

12 

16 

J 

Order  3. 

Epistaxis  - 

1 

— 

2 

I 

i 

Bronchitis  - 

4 

4 

1 

1 1 

13 

1 

Pleurisy  - 

18 

17 

2 

— 

I 

70 

8 

104-2 

1-14 

Hydrothorax  - 

f  73 
1 

Pneumonia  - 

O  A 

oo 

3 

Q 

y 

Q 

2 

Asthma  - 

3 

3 

— 

J 

Order  4. 

Dyspepsia  - 

28 

35 

— 

54 

60 

— 

Gastritis  - 

3 

Q 
O 

— 

1 

j 

— 

Enteritis        -          -  - 

1 

1 

1 

1 

— 

Peritonitis  - 

6 

5 

1 

1 

1 

— 

Ascites  - 

— 

2 

1 

— 

Haematemesis  - 

1 

1 

— 

Prolapsus  Ani 

I 

I 

544 

Hernia  - 

I 

— 

553 

23 

77-68 

3  •  2S 

Ileus  and  Colic 

83 

84 

1 

23 

26 

Hamorrhois  -          -  - 

32 

31 

— 

7 

9 

— 

Fistula  ... 

4 

4 

— 

Obstipatio  ... 

17 

17 

3 

3 

Hepatitis  - 

132 

118 

12 

72 

79 

3 

Jaundice  ... 

28 

26 

2 

1 1 

8 

2 

Spleen  Disease,  &c. 

15 

15 

1 

17 

23 

Order  5. 

Nephritis  - 

2 

I 

2 

] 

r  10 

12 

1-43 

Ischuria  ... 

1 

1 

— 

5 

6 

— 

— 

.  -- 

Diabetes  ... 

— 

— 

I 

Order  6. 

Hydrocele  ... 

3 

3 

— 

2 

1 

— 

5 

4 



•72 



Order  7. 

Hydrarthrus  - 

2 

o 

c 

o 

Q 
O 

1 

Arthritis  ... 

1 

1 

j  4-  " 

1 

— 

16 



1'86 



Joint  Disease,  &c. 

i 
i 

1 
1 

1 
1 

J 

Contracture  ... 

2 

3 



, — 

Order  8. 

Phlegmon      -          -  -\ 

183 

111 

Abscess         -          -         -  J 

177 

3 

100 

Ulcer  - 

Tumor  ... 

113 



120 
1 

— 

45 
3 

40 
3 

— 

>  481 

491 

3 

68  •  68 

•43 

6km  Disease,  &c. 

20, 

22 

— 

17 

17 

— 

J 



Order  4. 

Atrophy  ... 

7 

5 

1 

1 

— 

1 

8 

5 

2 

1-14 

•28 

Order  1. — Accident  or 

Negligence. 

Pound  dead  - 

1 

1 

Bums  or  Scalds 

9 

8 

1 

1 

Contusion  ... 

110 

118 

53 

47 

— 

Sub-luxation  ... 

1  / 

on 

1 8 

22 

I  299 

301 

3 

42-69 

•43 

Luxation  j- 

2 

3 

— 

4 

3 

— 

Fracture  - 

8 

7 

9 

9 

„,      ,    f  Gunshot 
Wounds  <  , 

\  Incised 

10 
22 

11 

23 

— 

4 
26 

5 
25 

— 

Order  4. — Suicide. 

Suspendium  -          -  - 

1 

1 

•14 

Order  5. 

Punitus  - 

10 

10 

7 

7 

I  99 

9S 

s 

14-  13 

l-ll 

Obscrvatio  - 

42 

43 

3 

40 

38 

5 
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No.  25. 


BENGAL.— FEROZEPORE  STATION.— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  7,778 
Mean  Annual  Strength       -----  794 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years.  « 

Annual  Ratio  per  100 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

jSTo 
of' 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty.  1 

IN  O.  B 

Of 

deaths.  I 

(C) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
bo  Duty.  '. 

(r.) 

In  0.  a 
of 
Deaths.  1 

(C.) 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

IN  0. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7  755 

.so  0 

0,0  ( 1 

ft  p»m 

1/1 

16  256 

436 

.}  1  Q  ft  •  Q 
-,100  J 

K  C  •  ft  K 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

6,579 

6,469 

164 

7,044 

6,911 

134 

13,623 

13,380 

298 

1,751-5 

38-31 

II. 

CONSTITUTIONAL 

87 

71 

100 

106 

14 

187 

177 

31 

24-04 

3*98 

m. 

LOCAL 

1,009 

923 

82  | 

1,204 

1,163 

22 

2,213 

2,086 

104 

284*52 

13-37 

v. 

VIOLENCE 

275 

292 

2 

323 

321 

1 

598 

613 

O 

76-88 

•38 

ORDERS. 

i 

1. 

Order  1  Miasmatic  Dis. 

Small-pox 

Measles 

Quinsy 

Catarrh  and  Influenza 

Ophthalmia  - 

Eever  (C.  C.) 

Erysipelas 

Dysentery 

Diarrhoea 

Cholera 

Ague 

Remittent  Eever 
Rheumatism  - 

1 

0 

29 
239 
494 
2,591 

17 
665 
423 

18 
333 

36 
515 

2 

33 
227 
512 
2,481 

17 
624 
410 

13 
339 

27 
516 

1 

7 

63 

55 
7 
5 
5 
9 

66 
407 
218 
1,907 

6 

306 
747 
134 
1,533 
103 
536 

67 
405 
214 
1,956 

5 

286 
733 
41 
1,495 

97 
534 

-1 

2  1 

16 
1 

14 
6 
89 

5 

.  11,326 

11,034 

286 

1,456-2 

36-77 

Order  2. — Enthetic  Dis. 

Syphilis,  &c. 
Stricture  of  Urethra 

1,105 
12 

1,165 
11 

5 

1,000 
20 

999 
21 

|  2,137 

2,196 

5 

274-5 

•64 

Order  Z.—Dietic  Dis. 

Purpura  and  Scurvy  - 

,  ,.      [a.  Del.  Tremens 
Alcoholism-^  7   t  , 

1_  b.  Intemperance 

44 
23 
18 

42 
18 
17 

7 

16 

7 
26 

15 
7 

26 



|  134 

125 

7 

«•» 

•9 

Order  4. — Parasitic  Dis. 

Vermes 
Psora 

13 
1 

14 
1 

-I" 

10 

|  26 

25 

3-34 

n. 

Order  1. — Diathetic  Dis. 

Lumhago 
Dropsy 

21 
11 

32 
9 

33 
3 

53 
3 

1 

|  68 

88 

1 

8-74 

•13 

Order  2. —  Tubercu 

tar  Dis. 

Morbus  Coxarius 
Scrofula 
Phthisis 
IlEemoptysis  - 

2 
18 
22 
13 

1 
15 
11 
12 

1 

15 
1 

9 
31 

1  M 

9 
19 
22 

11 

2 

j>  119 

89 

30 

15-3 

3-85 

4  K  4 


632  STATIONAL  RETURNS. — BENGAL. 

No.  25. — Bengal  ;  Ferozeporc  Station  ;  Infantry.   Stational  Returns.  European  Troops  ;  H.M.  Regts. — cant. 


Five  Years, 
1847  to  1851. 


Five  Years, 
1852  to  1856. 


Diseases. 

(C.) 

No. 

01 

Attacks. 

(33.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
5caths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

01 

Deaths. 

Order  1. 

Cephalitis      -          -  - 

17 

17 

— 

34 

31 

— 

Apoplexy  ... 

38 

10 

35 

19 

16 

7 

Paralysis  - 

4 

4 

12 

12 

Insanity        -          -  - 

5 

5 

— 

9 

9 

— 

Epilepsy  ~ 
Odontalgia  - 

1  o 

1  o 

1 

4 

4 

7 

Otitis  - 

33 

32 

71 

70 

Brain  Disease,  &e. 

4 

2 

2 

1 

1 

Dyseccea  - 

1 

1 

Order  2. 

Pericarditis  - 

21 

16 

3 

36 

36 

1 

Varix           -  - 

4 

p 

1 
I 

Heart  Disease,  &c. 

i 

1 

11 

9 

Order  3. 

Epistaxis  - 

7 

6 

— 

6 

5 

— 

Bronchitis  - 

3 

3 

1 

20 

20 

1 

Pleurisy  ... 

25 

20 

4 

12 

12 

— 

Hydrothorax  -          -  - 

2 

— 

2 

— 

— 

— 

Pneumonia  - 

19 

14 

6 

16 

12 

4 

Asthma         -          -  - 

8 

8 

1 

34 

33 

— 

Order  4. 

Dyspepsia  - 

64 

63 

o 

70 

69 

Gastritis  - 

10 

9 

1 

12 

11 

1 

Enteritis        -          -  - 

6 

5 

1 

4 

4 

Peritonitis  - 

5 

2 

6 

5 

1 

Ascites  - 

1 

1 

1 

2 

2 

— 

Haematemesis 

1 

1 

— 

1 

1 

— 

Hernia 

3 

3 

— 

5 

5 

— 

Ileus  and  Colic 

48 

'50 

— 

129 

127 

— 

Haimorrhois  - 

32 

35 

— 

34 

35 

— 

Fistula  - 

4 

4 

13 

15 

— 

Obstipatio  - 

37 

31 

1 

18 

18 

Hepatitis  ... 

187 

166 

16 

193 

179 

5 

Jaundice        -          -  - 

13 

12 

10 

Spleen  Disease,  &c.  - 

33 

21 

■ — 

64 

62 

— 

Order  5. 

Nephritis  r 

4 

4 

1 

12 

11 

1 

Hematuria  - 

1 

1 

Ischuria  - 

5 

5 

— 

8 

8 

— 

Diabetes        -          -  - 

— 

1 

Stone            -          -  - 



! 

1 

Cystitis  - 

1 

1 

— 

4 

4 

— 

Order  6. 

Hydrocele  - 

5 

5 

o 

3 

Order  7. 

Arthritis  - 

6 

6 

— 

4 

4 

— 

UU1UI  -L'l&Ctl&C,  Cv Kjt 

12 

2 

a 

2 

Contractura  - 

7 

16 

Order  8. 

Phlegmon      -          -        - 1 
Abscess         -          -  -J 

206 

203 

194 

190 

Ulcer            -          -  - 

96 

104 

55 

56 



Tumor  - 

2 

2 

— 

6 

6 

— 

Skin  Diseases,  &c. 

16 

16 

30 

3  0 

Order  1. — Accident  or 

jy^cylitjcnce. 

Burns  or  Scalds 

6 

7 

9 

9 

Contusion      -          -  - 

82 

92 

152 

153 

z 

Sub-luxation  - 

49 

35 

53 

53 

Luxation 

5 

5 

8 

8 

Fracture                         -  - 

11 

9 

4 

4 

w      ,    f  Gunshot 
Wounds  |Indsed  . 

50 
23 

75 
21 

3 
31 

2 
31 

1 

Amputatio  - 

1 

2 

Otherwise  - 

1 

Order  5. 

Punitus  - 

13 

13 

5 

5 

Observatio  - 

35 

34 

58 

56 

Total  for  10  Years. 


(C.) 

No. 
of 
Attacks. 


(E.) 

No.  dis- 
charged 
to  Duty. 


(P.) 

No. 
of 
Deaths. 


Animal  Eatio  per  1000 
of 

Mean  Strength. 


Attacked. 


Died. 


299 


152 


-  1,007 


37 


605 


487 


257 


67 


133 


948 


36 


30 


607 


505 


111 


108 


46  38-44 


9-64 


19  19-54 


31 


129-47 


4-76 


•91 


3-9S 


2  77*78 


62-61 


5-91 


•51 


2-45 


3-98 


■  26 


•38 


14-27 
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Aggregate  Strength  for  10  Years  -  -  -  -  8,15.5 

Mean  Annual  Strength      -  -  -  -  -  815 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 

1852  to  1856.  !; 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(O.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty.  ] 

(*".) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No.  1 
of  J 

Deaths.  ! 

Attacked. 

Died. 

SPECIFIED  CAUSES 

9,451 

9,132 

11,059 

10,655 

307 

20,510 

19,787 

664 

2,515-04 

81-42 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

7,996 

7,836 

236 

9,268 

8,948 

249 

17,264 

16,784 

485 

2,117- 

59-47 

II. 

CONSTITUTIONAL 

88 

63 

18 

86 

69 

12 

174 

132 

30 

21-34 

3-68 

in. 

LOCAL 

1,079 

957 

100 

1,285 

1,227 

43 

2,364 

2,184 

143 

289-89 

17-53 

IV. 

DEVELOPMENTAL 

3 

2 

— 

1 

1 

— 

4 

.3 

— 

•49 

— 

V. 

VIOLENCE 

285 

274 

3 

419 

410 

O 

704 

684 

6 

86-32 

•73 

OKDERS. 

J, 

Qedee  1. — Miasmatic  Dis. 

Small-pox  ■- 
Vaccinia  - 

Varicella       -          -  - 
Measles  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
j:  ever  \Vj.  ^.j 

Typhus  - 

Icterodes  - 
Erysipelas 

Dysentery      -         -  - 
Diarrhoea  - 

Cholera  ... 
Ague  ... 
Eemittent  Eever 
Rheumatism  -          -  - 

J.  1 

3 

1 

28 
204 
693 
2,776 
1 
1 
18 
1,052 
476 
74 
885 
644 
386 

18 

3 

1 

23 
194 
761 
2,812 

16 

913 
436 
66 
869 
610 
387 

y 

12 
49 

103 
25 
7 
1 
19 
6 

y 

i 

0 

46 
396 
336 
2,104 

2 

584 
480 
193 
3,431 
272 
497 

5 

1 

2 
48 
408 
348 
2,041 

2 

561 
472 
69 
3,322 
238 
502 

4 

— 

31 

53 
9 

125 
22 

•  15,622 

15,128 

475 

1,915*65 

58-23 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

676 
11 

680 
10 

3 

845 
14 

867 
13 

1 

|  1,546 

1,570 

4 

189-58 

•49 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,          (a.  Del.  Tremens 
Alcoholism-^  ,   t  , 

I  b.  Intemperance 

5 
21 
10 

3 
18 
12 

2 

15 
14 

8 

12 

12 
6 

2 
2 

}  - 

63 

6 

8-95 

•73 

Order  4  Parasitic  Dis. 

Vermes  ... 
Psora            -          -  - 

4 

4 

17 

1  2 

17 

2 

|  23 

23 

S  2-82 

II. 

Ordee  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy  ... 

18 
5 

16 

4 

9 
18 

9 
15 

2 

I  50 

44 

2 

6-13 

•25 

Ordee  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 
Phthisis 

Haemoptysis   -          -  - 

3 
19 
14 

31 
1 
11 

18 

2 
17 

5 

2 
17 
10 
16 

9 
1 

J 

88 

28 

15-21 

3-43 

4  L 
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Five  Tears, 
1847  to  1851. 

Rve  Years, 
1852  to  1856. 

■ 

Total  for  10  Y 

ears. 

Annual  Katio  per  10(K 
of 

Mean  Strength. 

(C.) 

(E.) 

(P.) 

(C.) 

(B.) 

(P.) 

(C.) 

(E.) 

(P.) 

No. 
of 

No.  dis- 
charged 

No. 
of 

uediijs 

No. 
of 

.  Attacks. 

No.  dis- 
charged 

No. 
of 

j  -LJLdlUS. 

No. 

of 

1  1 1 1  1  i  . 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

13 

12 

29 

28 

1 

27 

3 

22 

29 

15 

14 

12 

12 

2 

4 

4 

6 

5 

1 

3 

2 

— 

1 
11 

8 

1 

15 

14 

1 

y  213 

165 

43 

26-12 

5-27 

2 

2 

Z 

4 

3 

22 

22 

— 

21 

22 

— 

5 

6 

— 

4 

1 

2 

1 

1 

4 

5 

3 

— 

— 

26 

25 

2 

] 

1  43 

38 

2 

•25 

5 

g 

1  8 

J 
J 

7 

7 

— 

1 

— 

12 

10 

2 

12 

2 

21 

19 

1 

31 

Y  134 

119 

12 

16-43 

1-46 

14 

8 

10 
7 

3 

— 

32 
— 

22 
— 

4 

— 

52 

ou 

2 

OO 

82 

37 

38 

2 

12 

12 

4 

4 

2 

1 

1 

7 

5 

2 

11 

10 

1 

1 

1 

3 

2 

1 

1 

— 

3 

2 

o 

36 

33 

— 

4 
43 

4 
44 

— 

-  1,295 

1,190 

78 

158-82 

9-56 

57 

56 

87 

87 

5 

6 

4 

4 

22 

22 

26 

27 

270 

215 

48 

-279 

260 

12 

79 

70 

2 

28 

27 

51 

50 

88 

82 

1 

- 

4 

3 

— 

2 

1 

1 

3 

5 

6 

1  K 
1  J 

1 

2*08 

•  13 

3 

3 

— 

— 

J  Ti 

1 

— 

— 

4 

3 

— 

5 

3 

— 

•61 

2 

2 

1 

1 

1 

2 

8 

6 

11 

1 

1-59 

•13 

1 

1 

149 

155 

6 

162 

159 

i 

106 

101 

— 

173 

176 

f  644 

643 

0 

78-97 

•73 

1 

1 

— 

16 

15 

16 

14 

— 

21 

22 

J 

3 

2 

1 

1 

— 

4 

3 

•49 

6 

5 

4 

5 

142 

139 

1 

157 

156 

1 

30 

30 

67 

69 

2 

2 

3 

3 

493 

486 

4 

60-45 

<49 

13 

11 

1 

9 

7 

1 

11 

9 

24 

25 

25 

25 

1 

34 
23 

35 
18 

1 

6 

148 

6 

139 

198 

2 

25-87 

•25 

Diseases. 


ni. 


Order  1. 

Cephalitis 
Apoplexy- 
Paralysis 
Insanity 
Hydrophobia  - 
Epilepsy 
Odontalgia 
Otitis 

Brain  Disease,  &c. 
Dysecoea 

Order  2. 

Pericarditis  - 
"Varix 

Heart  Disease,  &c. 

Order  3. 

Epistaxis 

Bronchitis 

Pleurisy 

Pneumonia 

Asthma 

Order  4. 

Dyspepsia 

Gastritis 

Enteritis 

Peritonitis 

Ascites 

Hsematemesis 

Hernia 

Hsemorrhois  - 

Ileus  and  Colic 

Fistula 

Obstipatio 

Hepatitis 

Jaundice 

Spleen  Disease,  &c. 


Order  5. 


Nephritis 

Ischuria 

Enuresis 


Order  6. 


Hydrocele 

Order  7. 

Hydrarthrus  - 
Arthritis 

Joint  Disease,  &c. 

Order  8. 

Phlegmon 
Abscess 
Ulcer 
Tumor 

Skin  Disease,  &c. 


Order  4. 


Atrophy 


Order  1 . — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation 
Fracture 

Gunshot 
Incised 


Wounds  • 


Order  5. 


Punitus 
Observatio 
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Aggregate  Strength  for  10  Years  -  6,077 
Average  Annual  Strength  ....  608 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(r.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of  j 
deaths,  j 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,275 

7,027 

347 

5,921 

5,622 

275 

13,196 

12,649 

622 

2,171-45 

102-35 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

5,488 

5,268 

284 

4,430 

4,212 

204 

9,918 

9,480 

488 

1,632-1 

80-3 

II. 

CONSTITUTIONAL 

74 

59 

17 

55 

49 

8 

129 

108 

25 

21-23 

4-11 

TTT 

LOCAL 

1,306 

1,276 

43 

1,080 

1,017 

58 

2,386 

2,293 

101 

392-63 

16-62 

IV. 

DEVELOPMENTAL 

1 

3 

1 

3 

•16 

V. 

VIOLENCE  - 

406 

421 

3 

356 

344 

5 

762 

765 

8 

125-39 

1-32 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

O  LU<lll-|JUA.  — 

Measles  ... 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Typhus 
Erysipelas  - 
Dysentery  - 
Diarrhoea  - 
Cholera 
Ague- 

Remittent  Fever 
Rheumatism  - 

11 

O 

o 

23 
256 
606 
1,366 
1 
4 
782 
709 
126 
295 
86 
259 

9 

Q 
O 

29 
260 
633 
1,287 

4 

679 
707 

54 
297 

85 
262 

9 

42 

— 
118 
14 

83 
1 
6 
2 

20 
138 
129 
1,510 

3 

534 
414 
171 
338 
91 
223 

— 

21 
139 
126 
1,505 

1 

465 
434 

78 
336 

83 
218 

- 
— 

3 
17 

1 

65 
20 
86 
2 
2 

-  8,101 

- 

7,718 

473 

1,333-15 

77-83 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 

Striptnrp  rtf  TTrpthra    -  ~ 

Ulll^tUl  C  \JL         1  \_  1.111  Cl< 

805 
6 

800 
6 

2 

671 
14 

632 
13 

|  1,496 

1,451 

2 

246*07 

•33 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,  ,.      fa.  Del.  Tremens 
Alcoholism-^  ,   T  , 

L  o.  Intemperance 

29 
45 
67 

29 
46 
68 

4 
1 

12 

66 
82 

7 

64 
76 

7 

1 

V  301 

290 

13 

49  •  53 

2-14 

Order  4. — Parasitic  Dis. 

Vermes 

Psora  ... 

2 

7 
3 

6 
5 

6 
5 

|  20 

21 

3-29 

n. 

Order  1 . — Diathetic  Dis. 

Lumbago  ... 
Dropsy  ... 

9 
6 

9 

5 

1 

16 
1 

19 
1 

}  3* 

34 

1 

5-26 

•16 

Order  2. —  Tubercular'  Dis. 

Morbus  Coxarius 
Scrofula  - 
Phthisis  - 
Hsemoptysis  - 

4 
42 
13 

5 
28 
12 

15 
1 

1 

7 
27 

3 

1 

8 

17 

3 

8 

}  " 

74 

24 

15-96 

3-95 

m. 

Order  1. 

Cephalitis  - 
Apoplexy 

Paralysis                j  - 

Tetanus  ... 

Insanity         -          -  - 

Epilepsy 

Odontalgia 

Otitis 

Brain  Disease,  &c. 

Dysecoea  ... 

5 
12 
10 

1 

29 
19 

7 
23 

6 
2 
9 

25 
19 

6 
23 

10 
1 
1 

4 

j  36 

S  17 

1  19 

1  19 

2 

|  3 

3 
9 
17 

19 
20 
1 
31 
1 
3 

32 
1 

[  236 

194 

45 

38-83 

7-4 

4  L  2 
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Five  Years, 
1847  to  1851. 

s 

Five  Years, 
1852  to  1856.  j 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

No. 
of 
Attacks. 

(.Co.  ' 

No.  dis- 
charged 
to  Duty. 

I*  •) 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No.  1 

of 
Deaths. 

No. 
of 
Attacks. 

No.  dis- 
ehanrril 
to  Duty. 

\*  *t 

No. 
of 

Deaths. 

Attacked. 

Died. 

in. 

Order  2. 

Pericarditis    -          -  - 
Varix-  - 
Heart  Disease,  &c. 

5 
4 
3 

4 
4 
2 

— 

35 
23 

31 

22 

2 

1  -o 

63 

2 

11  •  52 

•33 

Order  3. 

Epistaxis  - 
Bronchitis  - 
Pleurisy  - 
Pneumonia  - 
Asthma  - 

1 

17 
12 
24 
12 

1 

14 
12 

29 
12 

1 

2 
3 

2 
33 

6 
26 

6 

o 
35 

6 
25 

3 

2 
1 

j>  139 

139 

10 

22-87 

1-66 

Order  4. 

Dyspepsia  - 
Gastritis  - 

Enteritis  ... 

Peritonitis     -          -  - 

Ascites 

Hamiatemesis 

Hernia  t 

Ileus  and  Colic 

Prolapsus  Ani 

Hsemorrhois  -          -  - 
Fistula  ... 
Obstipatio      -          -  - 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c.  - 

76 
3 
1 
4 

3 
3 
2 

116 

2 
95 

5 
85 
143 
43 
21 

74 
2 
1 

3 
3 

2 

115 
1 

90 
4 
85 
141 

39 
23 

1 
1 

1 

15 
1 
1 

150 
6 
2 
1 

1 

6 
84 

26 
4 
14 
174 

13 

25 

148 

6 

1 

6 
89 

25 
4 
14 
161 

'  13 
25 

2 

— 

1 

4 

12 

>  1,108 

- 

1,077 

39 

182-33 

6'42 

Order  5. 

Nephritis  - 
Ischuria  - 
Enuresis  - 
Diabetes  - 

Cystitis  ... 

8 
11 

3 

1 

8 
11 

3 

— 

1 

1 

A 

— 

1 

5 
2 

3 

— 

— 

Y  33 
J 

33 

1 

5-43 

•16 

Order  6. 

Hydrocele      -          -  - 
Testis  Disease,  &c. 

— 

— 

— 

3 
1 

5 
1 

— 

}  4 

6 

— 

•66 

— 

Order  7. 

Hydrarthrus  - 
Arthritis  - 
Joint  Disease,  &c. 
Contractual  - 

1 

2 
2 

1 

1 

2 

1 

4 
3 
1 

4 
2 
1 

— 

t  ■ 

11 

1 

2-14 

•16 

Order  8. 

Phlegmon      -          -        -  \ 
Abscess         -          -        -  J 
Ulcer            -          -  - 
Tumor,  ... 
Skin  Disease,  &c. 

242 

203 
6 
41 

242 

216 

4 
35 

1 

1 

178 
91 

22 

161 

90 

22 

1 

>  783 

770 

3 

128-55 

•49 

IV. 

Order  4. 
Atrophy  - 

1 

3 

1 

3 

•16 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion      -          -  - 

Sub-luxation  - 

Luxation       -          -  - 
Fracture  ... 

Wounds  jIncised  . 

Amputatio  - 

Pound  dead  -          -  - 
Order  3. — Homicide. 

Q 

174 
55 
4 
11 
16 
55 
1 

5 

179 
59 
3 
13 
18 
61 
1 

— 

1 
1 

3 
152 
51 

3 
15 

6 
34 

3 

153 
51 
3 
12 

6 
32 

— 

2 

1  5S6 
J 

599 

5 

96-43 

•83 

Assassinated  - 

1 

Order  5. 

Punitus  - 

Observatio     -          -  - 

10 
74 

9 
73 

1 

4 
8S 

4 

80 

2 

}  - 

1C6 

3 

28-96 

•49 

N.J3. — Invalids  are  included  in  these  Numbers,  btit  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  28. 


BENGAL.— LANDOUR  STATION. — INFANTRY. 


Stational  Returns. — European  Troops^-Her  Majesty's  Regiments,— Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  1,103 
Mean  Annual  Strength      -  -  -  -  -110 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Rr.t  io  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(O.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(2F.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

648 

572 

43 

1,501 

1,453 

24 

2,149 

2,025 

67 

1,948-3 

60-71 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

435 

391 

25 

959 

938 

11 

1,394 

1,329 

36 

1,263-8 

32-63 

II. 

CONSTITUTIONAL 

17 

8 

5 

13 

10 

3 

30 

18 

8 

27  ■  2 

7-25 

nr. 

LOCAL  - 

119 

100 

11 

468 

446 

8 

587 

546 

19 

532-19 

17-22 

IV. 

D'FVU.T.OUTVrRN'TAT, 

l  J  i  j  V  J.  -J  J— i  \J  _L  llli.  J*.\  JL  -  -  i  j  - 

1 

1 

1 

1 

•9 

•9 

v. 

VIOLENCE  - 

77 

73 

o 

60 

59 

1 

137 

132 

3 

124-21 

2-71 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.)  - 

Ieterodes  -          -  - 
Dysentery      -          -  - 
Diarrhoea  ... 
Cholera         -          -  - 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

11 

56 

56 

63 
25 

109 

8 
54 

10 

49 
54 

47 

26 

107 

8 
48 

1 

14 
1 

2 

4 

4 
18 
55 
48 
56 

1 
67 
67 

1 

386 
10 
147 

4 
18 
54 
49 
51 

1 

63 
60 
1 

392 
10 
144 

— 

3 

2 
3 

1 

1 

.  1,242 

1,190 

32 

1,126- 

29-01 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

45 
5 

34 
5 

3 

78 
8 

69 
8 

1 

|  136 

116 

4 

123-3 

3-62 

Order  .3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

.  v      f  «•  Del.  Tremens 
Alcoholism  tit* 

L  b.  Intemperance 

1 

2 

1 

2 

6 
3 
4 

6 
4 

4 

}  " 

17 

14-5 

ii. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy         -         -  - 

4 

3 

1 

2 
1 

2 

1 

}  ' 

5 

2 

6-35 

1-81 

Order  2. —  Tubercular  Dis. 

Scrofula        -          -  - 
Phthisis  - 

Ha;moptysis  -          -  - 

9 
3 
1 

5 

1 

3 

4 
4 
4 

4 

2 
2 

2 

- 

}  ^ 

13 

6 

20-85 

5-44 

in. 

Order  1. 

Cephalitis  - 
Apoplexy  - 
Paralysis  - 
Insanity  - 
Epilepsy  - 
Otitis  - 

1 

2 
5 
1 

2 
4 
1 

1 

o 
•  > 
5 

9 

o 
1 
4 

7 

1 
1 

=  1 

28 

J 

21 

3 

25-38 

2-72 

638  STATIONAL  RETURNS. — BENGAL. 

No.  28. — Bengal;  Landour  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts. — cont. 


Diseases. 


Five  Years, 
1847  to  1851. 


(C.) 

No. 
of 
Attacks. 


(C.) 

No.  dis- 
charged 
to  Duty. 


(P.) 

No. 

of 
Deaths 


Five  Years, 
1852  to  1856. 


(C.) 

No. 
of 
Attacks. 


(E.) 

No.  dis- 
charged 
to  Duty. 


•(*.) 

No. 
of 
Deaths 


Total  for  10  Years. 


(C.) 

No. 
of 

Attacks. 


(E.) 

No.  dis- 
charged 
to  Duty. 


(F.) 

No. 
of 
Deaths. 


Annual  Ratio  per  1000 
of 

Mean  Strength. 


Attacked. 


Order  2. 

Pericarditis  - 
Varix  - 

Heart  Disease,  &c. 


Order  3. 


Epistaxis 

Bronchitis 

Pleurisy 

Pneumonia 

Asthma 


Order  4. 

Dyspepsia 

Gastritis 

Peritonitis 

Ascites 

Prolapsus  Ani 

Ileus  and  Colic 

Hoemorrhois  - 

Haematemesis 

Fistula 

Obstipatio 

Hepatitis 

Jaundice 

Spleen  Disease,  &c. 


Order  5. 


Nephritis 
Ischuria 
Stone  - 
Cystitis 

Order  7. 

Arthritis 

Joint  Disease,  &c. 


Order  8. 


Phlegmon 
Ulcer  - 


Order  4. 


Atrophy 


Order  1. — Accident  or 
Negligence. 

Contusion 
Sub-luxation  - 
Fracture 


Wounds 


Gunshot 
ncised 


Order  5. 


Observatio 


65 
6 


10 
1 
1 

58 
4 


1 

2 

1 
1 

2 

52 

4 


10 
1 
1 

55 
3 


39 
3 
1 


2 
25 
4 
3 
9 


6 
11 

7 
1 
3 

10 
176 
3 

58 


16 

3 


14 


38 
3 
1 


1 

24 
4 
3 
9 


26 


6 
9 
7 

3 
10 
167 

3 
56 


17 

25 


29 
11 
1 


L3 


45 


57 


J.  383 


21 


51 


y  120 


17 


43 


r,-2 


35E 


21 


52 


116 


16 


13 


40-8 


51-68 


347-24 


19-04 


1-81 


46*24 


108-79 


15-42 
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No.  29. 

BENGAL. — EN  ROUTE,  &c.  &c— INFANTRY. 

Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  ...  24,601 

Mean  Annual  Strength     -----  2,460 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years,  ; 
1847  to  1851.  1 

Five  Years, 
1852  to  1856.  t 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty.  ] 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

20,672 

20,192 

816 

15,014 

15,186 

455 

35,686 

35,378 

1,261 

1,450-6 

51-24 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

1  P.  OOfi 

1  o,^Uo 

ii  A  A 

1  1,000 

1 1  ,y  j  / 

OO  I 

zo,ooy 

28,203 

975  j 

1, 154*0 

39-63 

n. 

CONSTITUTIONAL 

174 

140 

36 

154 

146 

21 

328 

286 

57 

13-32 

2-31 

m. 

LOCAL 

2,876 

2,843 

114 

2,277 

2,330 

84  | 

5,153 

5,173 

198 

209-46 

8*04 

IV. 

DEVELOPMENTAL 

10 

7 

— 

1 

— 

1  J 

11 

7 

1 

•45 

•04 

V. 

VIOLENCE  - 

1,056 

996 

22 

749 

713 

8 

1,805 

1,709 

30 

73-37 

1-21 

ORDERS. 

L 

Order  1. — Miasmatic  Dis. 

Small-pox  - 
Measles  - 
Varicella  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.'C.)- 

Typhus  - 

Typhoid 
Erysipelas     -          -  - 
Dysentery  - 
Diarrhoea       -          -  - 
Cholera  - 
Ague  - 
Remittent  Fever 
Rheumatism  - 

31 
1 

117 

688 
1,571 
3,501 
3 
1 
18 
2,114 
1,967 
277 
2,213 
640 
956 

24 
1 

106 
787 
1,580 
3,316 
1 
1 
19 
1,988 
1,887 
125 
2,326 
707 
872 

7 

2 
14 
1 

124 
1 

221 
57 

145 
28 
21 
3 

4 

3 

132 
716 
515 
1,456 

5 

752 
1,627 

144 
2,893 

495 
1,045 

3 

o 

129 
715 
547 
1,448 

5 

583 
1,563 
55 
3,077 

540 
1,029 

— 

1 

2 
10 

42 
- 

1 

97 
76 
69 
19 
6 
2 

-  23,886 

i 

23,621 

949 

970-95 

38' 58 

Order  2  Enihetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

2,225 
14 

2,322 
13 

11 

1,848 
36 

1,858 
28 

5 

|  4,123 

4,221 

16 

167-60 

•65 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,  ,.      fa.  Del.  Tremens 
Alcoholism-,  7   T  . 

\b.  Intemperance 

77 
41 
72 

75 
37 
73 

2 

5 
2 

52 
24 
67 

40 
24 
65 

1 

|  333 

314 

10 

13-5 

•41 

Order  4 — Parasitic  Dis. 

Vermes         -          -  - 
Psora  -          -          -  - 

16 
13 

16 
12 

18 

19 

}  « 

47 

1-91 

n. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy  - 

29 
21 

30 
17 

4 

27 
11 

27 
13 

4 

}  88 

87 

8 

3-57 

•32 

Order  2. — Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 
Phthisis  - 
Haemoptysis  - 

47 
57 
22 

1 
45 
28 
19 

2 

28 
o 

2 
34 
58 
20 

2 
37 
47 
20 

17 

199 

49 

9-75 

1-99 

4  L  4 


640  .        STATIONAL  RETURNS.— BENGAL. 


No.  2  9. — Bengal  ;  En  Route,  &c.  &c. ;  Infantry.    Stational  Returns.    European  Troops  ;  EL  M.  Regts. — cont. 


Five  Years 
1847  to  185 

.. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

iimual  Ratio  per  1,000 

of 

Mean  Strength. 

w 
BS 

3 

Diseases* 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(T.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis. 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  1. 
Cephalitis  - 
Apoplexy  - 
Paralysis  - 
Odontalgia  - 
Insanity  - 
Tetanus  - 
Epilepsy  - 

Otitis  -          -          -  - 

Brain  Disease,  &c. 

Dysecoea  ~ 

34 
19 
28 

4 
49 

1 

44 

58 
6 

33 
10 
25 
5 
49 

47 
62 
6 
2 

21 

3 

_1 

1 
1 

2 

56 
17 
23 
3 
61 

42 
51 

6 

61 
6 

27 
4 

82 

45 
48 

5 

12 

1 
1 

-  502 

517 

4.3 

20-4 

1'75 

Order  2. 
Pericarditis  - 

Aneurism  ... 
Varix  - 
Heart  Disease,  &e, 

48 
1 

10 

8 

49 
1 
6 
8 

6 
1 

63 
3 
5 

32 

60 
0 
4 

28 

10 
1 

1 

i  no 
j 

158 

19 

G- 91 

•77 

Order  3. 
Epistaxis  - 
Bronchitis  - 
Pleurisy  - 

Pneumonia  - 
Asthma  - 

2 
24 
46 
65 
19 

2 
21 
42 
49 
22 

2 
4 
13 
1 

8 
56 
25 
51 
20 

10 

49 
23 
44 
23 

5 
2 
10 

j*  316 

285 

37 

12-84 

1*50 

Order  4. 
Dyspepsia  - 
Gastritis  - 
Enteritis        -  • 
Peritonitis  - 

Ascites         -          -  - 
Prolapsus  Ani 

Hernia  ... 
Ileus  and  Colic 

Hajmorrhois  -          -  - 
Obstipatio  *• 
Fistula  - 
Hasmatemesis 

Hepatitis       -          -  - 
Jaundice  ... 
Spleen  Disease,  &c.  - 

227 
16 
11 
11 
7 
1 
11 
233 
135 
110 
11 
1 

469 
40 
84 

223 
15 
4 
8 
4 
2 
9 

237 
131 
104 
12 
1 

469 
40 
86 

2 
0 
3 
1 

1 

45 
2 

122 

20 
6 
3 
8 
2 
.8 
170 
83 
50 
13 
2 

452 
20 
127 

129 
21 
4 
1 
6 
2 
10 
168 

40 
14 

2 

466 
23 
123 

1 
2 
1 
2 
1 

1 

26 
1 

,  2,472 

2,470 

91 

100-50 

3-70 

Order  5. 
Nephritis       -          -  - 
i  Ischuria        -          -  - 
Diabetes  - 

Cystitis  ... 

8 

6 

2 

17 
7 

2 

— 

13 
10 
1 
2 

15 
9 
1 

2 

2 
1 

1 

I  42 

53 

3 

1-70 

•12 

Order  6. 
Hydrocele  - 
Testis  Disease,  &c. 

5 

4 

4 
1 

5 
1 

}  10 

10 

•41 

- 

Order  7. 
Hydrarthrus  - 
Arthritis  - 
Joint  Disease,  &c. 
Contractura 

2 
8 
3 
4 

2 
8 
5 
4 

— 

4 
8 

8 
3 

2 

6 
1 

— 
— 

L  40 

J 

35 

1-62 

Order  8. 
Phlegmon      -          —        -  T 
Abscess         -          -  -J 
Ulcer            -          -  - 
Tumor  - 
Skin  Disease,  &c. 

525 

441 
7 
31 

535 

442 

4 
28 

2 
1 

349 
214 

i  1 

33 

351 

249 
2 
34 

1 
1 

j-  1,601 

1,645 

5 

65-08 

•20 

IV. 

Order  4. 
Atrophy  - 

10 

7 

1 

1 

11 

7 

1 

•45 

•04 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 

Sub-luxation  -          -  - 

Luxation  - 

Fracture                1  -  7 

nr      i  f  Gunshot 
Wounds  |Incised  . 

Amputatio  ... 
Drowned  - 

Found  Dead  -          -  - 

24 
409 
181 
27 
35 
91 
70 
5 

23 
397 
168 
25 
34 
53 
78 
4 

1 

8 

6 
1 

21 

352 
130 
10 
45 
3 
67 
2 

17 

349 
124 
7 
42 
4 
59 
2 

— 

2 
1 

»  1,472 

1,382 

19 

59-83 

•77 

Order  4. — Suicide. 
Gunshot  - 

2 

1 

3 

•12 

Order  5. 
Punitus  - 

Observatio     -          -  - 

41 
173 

40 
178 

4 

28 
91 

25 
84 

4 

|  333 

327 

8 

13-54 

•32 

N.B. — invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  SO. 


BENGAL.— DINAPORE  STATION.  -  INFANTRY. 

Stational  Returns  European  Troops — Her  Majesty's  Regiments — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  9  Years    -  -  -  -  7,018 

Mean  Annual  Strength      -----  779 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Four  Years,* 
1852  to  1854,  and  1856. 

Total  for  9  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of  1 
Deaths.  1 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,200 

6,676 

284  1 

G,306 

6,084 

155 

13,506 

12,760 

439 

1,924-49 

62-55 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

5,582 

5,111 

227 

4,499 

4,345 

116 

10,081 

9,456 

343 

1,436-46 

48-88 

II. 

CONSTITUTIONAL 

44 

34 

9 

36 

29 

5 

80 

63 

14 

11*4 

1-99 

in. 

LOCAL 

1,254 

1,191 

48 

1,472 

1,410 

32 

2,726 

2,601 

80 

388-43 

11-40 

IV. 

TVrcVTiXf  ^PATENT  A  L 

— 

— 

— 

1 

1 

1 

1 

— 

•14 

— 

v. 

VIOLENCE  -         -  - 

320 

340 

— 

298 

299 

o 

018 

639 

2 

88-06 

•28 

ORDERS. 

T 

Ohder  1. — Miasmatic  Dis. 

Small-pox  - 

Vaccina        -          -  - 
Measles  - 
Varicella  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia    -           -  - 
Fever  (C.C)  - 

Typhus      -          -  - 

T'.tv  QinplnQ        —               _  — 

Dysentery      -          -  - 
Diarrhoea      -         -  - 
Cholera  - 

Ague  -          -          -  - 

iACllllllCll  I    tCVCl  — 

Rheumatism  -          -  - 

1 

1 
3 
1 

37 
181 
312 

933 

2 

826 
377 
220 
317 
636 
317 

1 
1 

2 
1 
37 
171 

287 
912 

2 

677 
373 
145 
322 
420 
321 

1 

1 

4 

11 

100 
17 
76 

5 
8 

4 
2 

59 
175 
204 
651 
1 
1 

454 
328 
66 
710 
135 
426 

3 
2 

58 
174 
203 
648 

1 

373 
323 
33 
719 
131 
433 

1 

2 
1 

68 
3 
33 

4 

>  7,380 

6,773 

337 

1,051-6 

48-02 

Order  2. — Entlictic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

1,286 
13 

1,311 
13 

2 

1,198 
I  24 

1,168 
22 

1 

|  2,521 

2,514 

3 

359-22 

•43 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

.,    ,  ,.      fa.  Del.  Tremens 
Alcoholism  <  ,    T  . 

[  0.  Intemperance 

13 

68 
25 

12 

66 
24 

1 

1 

11 

9 
1 

8 
6 
1 

1 

f  - 

117 

18-09 

■43 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  -          -          -  - 

6 
7 

6 
7 

38 

9 

37 
2 

}  - 

52 

7*55 

II. 

Order  1. — Diathetic  Dis. 

Lumhago  - 
Dropsy  - 

5 
1 

5 
1 

1 

6 
1 

6 

}  » 

12 

1 

1-85 

•14 

Order  2. — Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  ... 
Phthisis  - 
Haemoptysis  - 

21 
14 
3 

20 
6 
2 

7 
1 

3 
8 
12 
6 

3 
8 
6 
6 

5 

1  - 

J 

51 

13 

9-55 

1-85 

4  M 


642  STTIONAL  RETURNS. — BENGAL. 


No.  30. — Bengal ;  Dinapore  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.M.  Regts.— -cont. 


Pive  Years, 
1847  to  1851. 

Four  Years,* 
1852  to  1854,  and  1856. 

Total  for  9  Years.* 

Vnnual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
.oDuty.  . 

(F.)  (C.) 

No.    1  No. 

of    j  of 
Deaths.!  Attacks. 

(E.) 

So.  dis- 
charged 
to  Duty.  1 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

m. 

Order  1. 
Cephalitis  r 
Apoplexy 
Paralysis  - 
Odontalgia  - 

Insanity  ... 
Epilepsy        -          -  - 
Otitis  - 

Brain  Disease,  &c. 
Dysecoea 

19 
11 

3 
29 
11 

2 
2 

4 
6 

2 
37 
11 
2 
1 

I 

_ 

3 
1 

21 

13 
5 
3 

11 
9 

81 
8 
1 

| 

20 

6 

5 

3 
10 

9 
63 

6 

2 

7 
1 

236 

194 

26 

33-62 

2-71 

Order  2. 
Pericarditis  - 
Aneurism  - 
Varix  - 
Heart  Disease,  &c. 

7 

2 
1 

5 

2 
1 

2 

15 
1 

24 
8 

12 
1 

9 

5 

2  ' 

j>  58 

35 

5 

8-26 

•72 

Order  3. 
Epistaxis  - 
Bronchitis  - 
Pleurisy  - 
Pneumonia  - 

Asthma         -          -  - 

5 
1 

20 
17 

5 

21 
16 

2 

2 
6 
29 
16 
32 

2 
5 
30 
14 
32 

1 

1 

128 

125 

4 

18-24 

•56 

Order  4. 
Dyspepsia  - 
Gastritis  - 

Enteritis  ... 
Peritonitis 

Ascites  j- 
Hsematemesis 
Hernia  - 
Ileus  and  Colic 
Hscmorrhois  - 
Prolapsus  Ani 

Fistula                   j-  - 
Obstipatio  - 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c. 

44 
18 
7 

2 
3 
4 
81 
32 

12 
16 
322 
17 
43 

45 
17 
7 

1 

3 
4 
68 
29 

9 
15 
292 
17 
43 

1 
1 
1 

23 

118 
5 
2 
4 
3 
1 
8 
34 
35 
1 
6 

101 
266 
18 
61 

116 

5 
2 

4 
2 
1 

8 
34 
34 
1 
6 

100 
242 
18 
65 

— 

18 

}■  L264 

! 

j 

1,188 

44 

180-11 

6-27 

Order  5. 
Nephritis  - 
Ischuria  - 
Enuresis  |- 
Diabetes  ... 
Cystitis 

1 
5 
1 

— 

1 
4 
1 

— 

— 

10 
4 
4 

2 
3 

9 
5 
4 
1 

3 

1 

— 

y  30 
J 

28 

1 

4-27 

*  14 

Order  6. 
Hydrocele  ... 

3 

3 

— 

5 

5 

—  . 

8 

8 

— 

1-14 

Order  7. 
Hydrarthrus  -  ... 
Arthritis  ... 
Joint  Disease,  &c. 
Contractura    -          -  - 

5 
1 
6 
1 

6 
1 
5 
1 

— 

1 

5 
4 

1 

5 
4 



i 

L.  23 

23 

— 

3-28 

Order  8. 

Phlegmon     -          -          - 1 
Abscess       -         -  -J 
Ulcer  - 

Tumor  ... 
Skin  Disease,  &c. 

324 
145 

24 

321 
154 

24 

— 

274 

148 

5 
59 

291 

146 

5 
59 

j-  979 

1,000 

— 

139-51 

IV. 

Order  4. 

Atrophy 

1 

1 

1 

1 

•14 

v. 

Order  1 . — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  - 

Sub-luxation  - 

Luxation  - 

h  racture  - 

„.      ,   f  Gunshot  - 

Woundst  Incised  - 

3 
146 
58 

9 
14 

1 
46 

3 
163 
58 

9 
18 

2 
46 

3 
109 

1 
6 

34 

3 

108 
40 

2 
8 

37 

I  471 

497 

J  67-11 

Order  5. 
Punitus  - 
Observatio  - 

18 

25 

18 

23 

6 
98 

6 
95 

2 

|  147 

142 

2 

I  21-05 

•28 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Year  1855. 
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643 


No.  31. 


BENGAL. — JULLXJNDIIR  STATION  -INFANTRY. 


Stational  Returns.— European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  9  Years  -  6,472 
Mean  Annual  Strength      -  -  -  -  -  712 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Four  Years,* 
1848  to  1851. 

Five  Years, 
1852  to  1856, 

Total  for  9  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F„)  1 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(£■„) 

No. 
of  [ 
Deaths.! 

(C.) 

No. 
of 
Attacks. 

(Ei) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of  I 
Deaths.  | 

Attacked. 

Died. 

SPECIFIED  CAUSES 

4,872 

4,755 

113 

8,479 

8,249 

124  | 

13,351 

13,004 

237  j 

2,062-89 

36-62 



CLASSES. 

I. 

ZYMOTIC  DISEASES 

3,700 

3,617 

66 

6,938 

6,766 

82 

10,638 

10,383 

148 

1,643' 7 

22-87 

n. 

CONSTITUTIONAL 

41 

35 

39 

35 

2 

80 

70 

9 

12-36 

1-39 

in. 

LOCAL 

852 

817 

31 

1,322 

1,266 

38 

2,174 

2,083 

69 

335-91 

10-66 

v. 

VIOLENCE  - 

279 

286 

9 

180 

182 

2 

459 

468 

11 

70-92 

1-7 

ORDERS. 

i. 

Order  1.  — Miasmatic  Dis. 

Small-pox      -          -  - 

Measles  - 

Quinsy  - 

Catarrh  and  Influenza 

Ophthalmia  - 

Fever  (C.  C.)  - 

Erysipelas  - 

Dysentery  - 

Diarrhoea  - 

Cholera  - 

Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

1 

18 
122 
298 
1,075 

1 

473 
151 
11 

322 
75 
247 

17 
114 

298 
1,041 
1 

436 
147 

8 

338 
70 
251 

1 

y 

16 

27 
3 
3 
1 

5 

7 

2 

48 
262 
346 
464 
1 

127 
590 

3,590 
22 
413 

5 
2 

47 

256 
367 
459 

102 

568 

3,546 
20 
403 

2 

2 

8 
1 

24 
32 

9 
1 

i 

.  8,666 
J 

8,496 

138 

1,339* 

21-33 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

775 

6 

778 
6 

2 

1,022 
19 

946 
21 

i 

|  1,822 

1,751 

3 

281-52 

•46 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

Alcoholism!  «■        Tremens  - 
|_  6.  Intemperance  - 

9 
35 
65 

2 
32 
62 

5 
1 

9 
3 
2 

9 
2 
2 

i 

|  123 

109 

7 

19- 

1-08 

Order  4. — Parasitic  Dis. 

Vermes                    -  1 
Psora  -          -          -  - 

15 
1 

15 
1 

10 

\  1 

10 
1 

}  - 

27 

4-18 

ii. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy 

4 
7 

5 
7 

9 
1 

9 

}  " 

21 

I  3-24 

Order  3. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 
Phthisis  - 
Haemoptysis  - 

12 
14 
4 

14 
5 
4 

1 

9 
13 
6 

1 
8 
11 
6 

2 

}- 

49 

9 

9-12 

1-39 

4  M  2 


644 


STATIONAL  RETURNS. — BENGAL. 


No.  31.    Bengal  ;  Jullundur  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.M.  Regts. — cont. 


Diseases. 


Four  Years,* 
1848  to  1851. 


(C.) 

No. 

of 
Attacks. 


(E.) 

No.  dis- 
charged 
to  Duty. 


(P.) 

No. 
of 
Deaths 


Five  Years, 
1852  to  1856. 


(C.) 

No. 
of 

Attacks. 


(E.) 

No.  dis- 
charged 
to  Duty. 


(£■•) 

No. 
of 
Deaths 


Total  for  9  Years* 


(C.) 

No. 
of 

Attacks. 


(E.) 

Do.  dis- 
charged 
to  Duty. 


(F.) 

No. 
of 
Deaths. 


Annual  Ratio  per  1000 

of 

Mean  Strength. 


Attacked. 


Died. 


III. 


Order  1. 

Cephalitis 

Apoplexy 

Paralysis 

Odontalgia 

Insanity 

Tetanus 

Epilepsy 

Otitis  - 

Brain  Disease,  &c. 

Order  2. 

Pericarditis  - 

Aneurism 

Varix 

Heart  Disease,  &c. 

Order  3. 

Epistaxis 

Bronchitis 

Pleurisy 

Pneumonia 

Asthma 

Order  4. 

Dyspepsia 

Gastritis 

Enteritis 

Peritonitis 

Prolapsus  Ani 

ILxmatcmesis  - 

Hernia 

Ileus  and  Colic 

Hsemorrhois  - 

Fistula 

Obstipatio 

Hepatitis 

Jaundice 

Spleen  Disease,  &c. 


Order  5. 


Nephritis 
Ischuria 
Hematuria 
Diabetes 


Order  C. 


Hydrocele 

Order  7. 

Arthritis 
Contractura 

Order  8. 

Phlegmon 
Abscess 
Ulcer  -  -  -  - 

Tumor 

Skin  Disease,  &c. 

Order  1. — Accident  or 
Negligence. 

Drowned 
Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation 
Fracture 

TIT  ,  f  Gunshot  - 
Wounds  |Incised  . 

Found  dead  - 

Order  4. — Suicide. 
Gunshot  Wound 


Order  5. 


Punitus 
Observatio 


37 
10 
11 

4 

5 

12 
20 
1 


16 


1 
1 

1 

2 

163 
13 
2 
21 

196 
18 
15 


162 
64 

31 


6 

150 
42 

5 
9 
14 


36 
3 

10 
3 
4 

12 
18 


15 


2 

162 
12 
2 
22 

179 
22 
15 


159 


6 

151 

44 
.3 
10 
21 

23 


14 


35 
12 


4 
1 
15 
29 


113 
1 


14 


20 


206 
3 
1 

Q 

1 
1 

70 
47 
6 
26 
340 
15 


111 

79 
13 


4 
68 
61 

1 


31 

4 

3 
1 
12 
29 


110 


13 


3 
21 
6 


202 


69 
40 
7 
26 
331 
15 
95 


10S 

76 
13 
18 


4 

70 
62 
1 

6 


14 


=  I 


} 


201 


166 


147 


141 


31-06 


3-4 


22-71 


64 


57 


1.25S 


13 


477 


395 


64 


1,223 


11 


34 


471 


405 


63 


9-89 


194-38 


2-01 


1-23 


•93 


73- 


61-03 


•93 


•93 


5-25 


•15 


1-39 


9-89 


•31 


*  No  Troops  separately  accounted  for  at  this  Station  during  the  Year  1847. 
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645 


No.  32. 

BENGAL.— DARJEELING  STATION— INFANTRY. 

Stationau  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  9  Years  -  642 
Mean  Annual  Strength        -  -  -  -  72 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Four  Years,* 
1848  to  1851. 

Five  Years,  i 
1852  to  1850. 

Total  for  9  Years.* 

Irmual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty.  1 

(P.) 

No.  j 
of  | 
deaths.! 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 
No.  I 

of 
Deaths.! 

(C.) 

No. 

of 

Attack;;. 

(E.) 

No.  dis- 
charged, 
to  Duty. 

(P.)  I 

No.  ! 
of  ! 

Deaths.  I 

Attacked. 

Died. 

i 

SPECIFIED  CAUSES 

405 

j 

424  j 

j 

18 

380 

342 

7  | 

1 

845  J 

700 

25  j 

1,310-2 

38-95 

I 

CLASSES. 

1 

j 

■ 

1 

1 

I. 

ZYMOTIC  DISEASES       -  i 

27G 

254  ! 

10 

210 

195 

480 

449  j 

15  1 

757-01 

23'37 

II. 

CONSTITUTIONAL 

16 

12 

10 

8 

2  1 

20 

20 

5 

40*5 

7-79 

m. 

LOCAL 

131 

120 

4 

135 

114 

200 

234 

4 

414-33 

G'23 

v. 

VIOLENCE  - 

42 

38 

1 

25 

25 

07 

03 

1 

104-30 

1-50 



ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 
Dysentery  - 

Diarrhoea  ... 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

4 

0 
28 
13 
04 
10 
14 
23 
51 

3 
9 
28 
14 
53 
10 
15 
10 
45 

8 

2 

5 
18 

3 
19 
10 
23 
35 

1 
53 

4 
14 

3 
19 

8 
24 
34 

1 
44 

, 

1 

2 
1 

389 

350 

15 

0O5-92 

23'37 

Order  2. — Enthctic  Bis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

39 
1 

40 
1 

29 
1 

29 
1 

}  " 

71 

109-04 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy 

.  ,    ,   ,.      fa.  Del.  Tremens 
Alcoholisms  7  t 

L  a.  Intemperance  - 

3 

2 

3 
2 

\ 

4 

2 

' 

}  .» 

18 

20-48 

Order  4.— Parasitic  Vis. 

Vermes  - 

9 

9 

1 

1 

10 

10 

ii. 

Order  1. — Diathetic  Dis. 

j 

Dropsy  - 
Cancer 

3 

2 

1 

2 

2 

}  • 

3 

2 

7-79 

3-12 

Order  2. —  Tubercular  Dis. 

i 

1 

i 

Morbus  Coxarius 
Scrofula 
Phthisis  - 
Hsemoptysis  - 

7 
1 

0 

3 

1  1 

! 

1 

5 
3 
1 

I  1 
5 
1 
1 

2 

1  " 

1  7 

I 

o 

32  •  7  1 

i  4-07 

4  M  3 


646  STATIONAL  RETURNS. — BENGAL. 


No.  32. — Bengal;  Darjeeling  Station  ;  Infantry.  Stational  Returns.    European  Troops  ;  H.  M.  Regts.  cont. 


Pour  Years,* 
1848  to  1851. 

Five  Tears 
1852  to  185 

5. 

Total  for  9  Years.* 

Annual  llatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

IN  U. 

of 

Attacks. 

(S.) 

charged 
to  Duty. 

(F.) 

IN  0. 

of 
Deaths. 

(C.) 

IN  O. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

m. 



Oedee  1. 

Cephalitis  - 

Apoplexy  ... 
Paralysis       -          -  - 
Epilepsy  - 
Brain  Disease,  &c. 

3 
1 
4 
1 
1 

3 
1 
4 
2 
1 



3 

4 
2 

4 

2 
2 

— 
— 

19 

— 

29-59 

— 

Oedee  2. 

Pericarditis  - 

Aneurism      -           -  - 
Heart  Disease,  &c. 

4 
1 

4 
1 

1 

3 

1 

3 

— 

►  9 

9 

14-02 

Oedee  3. 

Bronchitis 
Pleurisy  t 

Pneumonia    -          -  - 

5 
5 
I 

3 

5 

1 

1 

6 

1 

4 

— 

13 

1 

28-04 

1-56 

Oedee  4. 

Dyspepsia      -          -  - 
Gastritis  - 
Enteritis  - 
Peritonitis  - 
Ileus  and  Colic 
Haemorrhois  - 

Fistula          -          -  - 
Obstipatio  - 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c.  - 

18 
4 
1 
1 

16 

4 

3 
31 
2 
8 

18 
3 
1 
1 

15 
3 

3 
28 
2 
8 

— 

1 

— 

2 

— 

15 
1 
1 

5 
1 1 
4 
1 
51 

7 

15 
1 

1 

5 
9 
4 
1 

35 

8 

— 



— 
— 

1  184 

161 

3 

286'61 

Oedee  5. 

Nephritis       -          -  - 
Ischuria  - 

3 
1 

3 
1 



}  * 

4 

6-23 

Oedee  6. 

Hydrocele      -          -  - 

4 

4 

4 

4 

6-23 

Oedee  7. 

Arthritis  - 
Joint  Disease,  &c. 

1 

2 

1 
1 

3 

2 

— 

}  • 

4 

9-34 

Oedee  8. 

Phlegmon     -           -        - 1 
Abscess       -           -        -  J 
Ulcer 

Skin  Disease,  &c. 

3 

5 
2 

3 

3 
2 

— 
— 

3 

8 
1 

3 

8 
1 



[  - 

20 

34-27 

v. 

Oedee  1. — Accident  or 
Negligence. 

Contusion  - 

Sub-luxation  -          -  - 
Fracture  - 
Wounds ;  Incised 

29 
1 
5 
4 

28 
1 
3 
4 

3 
2 
1 

8 
3 
2 
1 

>  52 

50 

80-99 

Ordee  5. 

Observatio  - 

3 

2 

1 

J  12 

11 

15 

13 

1 

23-37 

1-56 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Year  1847. 
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No.  33. 

BENGAL. — WUZEERABAD  STATION. — INFANTRY. 
Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissiond  Officers  and  Men. 


Aggregate  Strength  for  8  Years     -  -  -  -  8,615 

Mean  Annual  Strength       -  1,077 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1849  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  8  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths,  j 

(C) 

No. 
of 
Attacks. 

(B.) 

No,  dis- 
charged 
to  Duty. 

(*0 
No. 
of  j 
Deaths.! 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,788 

7,683 

213 

6,574 

6,405 

108 

14,362 

14,088 

321 

1,667-1 

37-26 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

6,3.33 

6,406 

149 

4,935 

4,813 

61 

11,468 

11,219 

210  1 

1,331-2 

24-37 

II. 

CONSTITUTIONAL 

56 

59 

5 

70 

54 

10 

126 

113 

15 

14-62 

1-74 

in. 

LOCAL 

959 

919 

59 

1,193 

1,165 

34 

2,152 

2,084 

93 

249-79 

10-79 

IV. 

DEVELOPMENTAL 

1 

— 

— 

— 

— 

1 

— 

•12 

V. 

VIOLENCE 

239 

299 

376 

373 

615 

O  /  Z 

7 1 '  39 

ORDERS. 

L 

Oedee  1. — Miasmatic  Dis. 

Small-pox  - 
Varicella  - 
Quinsy  4 
Catarrh  and  Influenza 
Ophthalmia  ■■ 
Fever  (C.  C.) 

Typhus  - 
Erysipelas  - 
Dysentery  - 
Diarrhoea  - 
Cholera  - 

Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

3 
2 
30 
126 
743 
838 
6 
5 

630 
191 
17 
1,988 
267 
433 

2 
o 
31 
127 

654 
952 
3 
4 

596 
198 
14 
1,879 
263 
411 

— 

1 

16 
3 
1 

90 
1 1 
3 
8 
8 
1 

2 

48 
357 
173 
1,698 

3 

209 
422 
8 

601 
83 
331 

1 

50 
359 
173 
1,624 

3 
184 
418 
10 

605 
58 
337 



20 

17 
14  I 

4 

o  I 

.  9,214 

- 

8,958 

202 

1,069-57 

23-45 

Oedee  2. — hirahetic  Uis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

1,101 
18 

1,127 
15 

o 

902 
28 

891 
27 

— 

X  2,049 
J 

2,060 

3 

237-84 

••35 

Oedee  3.—-Dietic  Dis. 

Purpura  and  Scurvy  - 

.....      fa.  Del.  Tremens 
Alcoholism  <  ,    -r  , 

L  l>.  Intemperance 

57 
31 
27 

53 
30 
25 

1 

\ 

17 

* 
27 

17 

3 
29 

1 

L  163 
I 

157 

5 

18'92 

•58 

Oedee  4. — Parasitic  Dis. 

Vermes  ... 
Psora  - 

14 

6 

14 

6 

20 

2 

22 

o 

X  42 
J  ** 

44 

4*87 

n. 

Oedee  1. — Diathetic  Dis. 

Lumbago  - 

Dropsy  ... 

15 

3 

17 

3 

35 
3 

33 
f) 

X  56 

55 

6-5 

Oedee  2. —  Tubercular  Dis. 

Scrofula  ... 
Phthisis  - 
Haemoptysis  - 

25 
6 
7 

31 
3 

5 

4 
1 

6 
16 
10 

6 

5 
8 

8 
2 

}  " 

58 

15 

8-12 

1-74 

in. 

Oeder  1. 

Cephalitis  ... 
Apoplexy  - 

Paralysis  ... 
Odontalgia  - 
Insanity  - 
Epilepsy  - 

Otitis  -        -          -  - 
Brain  Disease,  &c. 
Dysecoea 

28 

38 
9 
3 

14 
8 

12 

26 

19 
9 
3 

13 
9 

10 

1 

26 

1 

32 
13 
10 

8 

G 
13 

30 

4 

5 

31 
6 
8 
7 
3 
14 
29 
2 
4 

7 
2 

1 

[>  233 

193 

38 

J  27-05 

4-41 

4  M  4 
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No.  33. — Bengal;  Wuzeerabad  Station  ;  Infantry.   Stational  Returns.   European  Troops ;  H.M.  Regts.— cont- 


Three  Years,* 
1849  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  8  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

No. 
of 
Attacks. 

(  Xm.) 

No.  dis- 
charged 
to  Duty.  | 

(£■.) 

No. 
of 
Deaths. 

it*  i 

(Is.) 

No. 

of 
Attacks. 

(*>•) 

No.  dis- 

i  ucii  ji,<_i.i 

to  Duty. 

I*  •) 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  2. 

Pericarditis  - 
Aneurism  - 
Varix  - 

Heart  Disease,  &c. 

16 

1 

4 

15 

2 
4 

1 
1 

25 

i 

38 

25 

7 
42 

1  I 
1  I 

1 

95 

5 

10-68 

•58 

Order  3. 

1 

Epistaxis  - 
Bronchitis  - 
Pleurisy  - 
Pneumonia  - 

Asthma         -          -  - 

2 
39 
43 
29 

5 

38 
42 
24 
9 

2 

1 

2 

5 

8 
13 
19 
9 
1 

8 
11 
19 
10 

1 

2 

168 

162 

12 

19-5 

2-39 

Order  4. 

Dyspepsia      -          -  - 
Gastritis  ... 
Enteritis  - 
Peritonitis  - 

Ascites         -          -  - 

Hsematemesis 

Hernia  - 

Ileus  and  Colic 

Haemorrhois  - 

Fistula  - 

Obstipatio  ... 
Hepatitis 
Jaundice  - 
Spleen  Disease,  &c.  - 

42 
10 
6 
6 
1 
1 
7 
31 
12 

,2 

246 
38 
51 

43 
9 
5 
5 

5 
29 
15 

3 
12 
234 
40 
47 

1 
1 

1 

— 

13 
1 

2 

98 
9 
6 

2 
4 
3 
85 
40 
3 
50 
241 
2 

35 

98 
10 
5 
2 
1 
4 
4 
84 
37 
3 
46 
230 
3 
36 

1 

1 

2 
12 

-  1,050 

1 

J 

1,012 

35 

121-88 

4-06 

Order  5. 

Nephritis  - 

Ischuria  ... 
Enuresis  - 
Diabetes  - 

Cystitis  ... 

7 

2 

3 
2 

7 
2 

3 

2 

— 

15 

2 

14 

7 

2 

— 

\  38 

37 

— 

4-41 

— 

Order  6. 

Hydrocele      -          -  - 

2 

2 

4 

4 

6 

6 

•69 

Order  7. 

Hydrarthrus  - 
Arthritis  - 
Joint  Disease,  &c. 
Contracture  - 

1 
14 

2 

i 

16 

3 

— 

— 

4 
2 

— 

4 

6 

2 

— 

— 
— 

I  29 
J 

32 

— 

3-37 

— 

Order  8. 

Phlegmon  - 

Ulcer  ... 
Tumor  - 
Skin  Disease,  &c. 

110 

71 
1 

23 

111 

/  0 

1 

24 



202 

1 

33 

209 

v  O 
1 

33 

2 

i 

1 

I  536 

547 

3 

62-21 

•35 

I V . 

Order  1. 

Atrophy  ... 

1 

— 

1 

•12 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  ... 

Sub-luxation  - 

Luxation                  -  - 

Fracture        -          -  - 

w      j       f  Gunshot 
Wounds  -jIncised  . 

Amputatio  - 
Found  dead  - 

6 
53 
37 

4 
56 
16 

1 

7 
58 
35 

8 
111 

12 
1 

— 

A 

135 
81 
4 
9 
1 
26 
1 

4 

136 
81 
4 
9 

26 

— 

1 

1 

434 

492 

3 

50-38 

•35 

Order  5. 

Punitus  - 

Observatio     -          -  - 

3 
63 

3 
64 

3 

112 

3 
110 

|  181 

180 

21-01 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  and  1848. 
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No.  34. 

> 

BENGAL. — R A W U L  PINDI  STATION. — INFANTRY. 

Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  8  Years    -  -  -  -  7,136 

Mean  Annual  Strength       -----  892 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Dutt  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,*  : 
1849  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  8  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(£.) 
No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C) 
No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

4,210 

3,903 

89 

13,383 

13,255 

117 

17,593 

17,158 

206 

2,465*4 

28*86 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

3  395 

o,  I  to 

oo 

1 1  joy  d 

o  KJ 

14  869 

i  j.  "i^ft 

I'ijJJO 

"1  1  *^ 
1  LO 

n. 

CONSTITUTIONAL 

49 

44 

63 

59 

6 

112 

103 

13 

15*69 

1*82 

nr. 

LOCAL 

543 

506 

37 

1,290 

1,255 

29 

1,833 

1,761 

66 

256-87 

9*25 

IV. 

DEVELOPMENTAL 

Q 

O 

i 

/ 

g 

i 

4 

1    1  o 

*  98 

V. 

VIOLENCE  - 

215 

209 

5 

556 

546 

o 

771 

755 

7 

108* 

•93 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Sraall-pox      -          -  - 
Measles 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 

Tpfcvivl  p<?      —             -  — 

Erysipelas  - 

Dysentery      -          -  - 
Diarrhoea       _          —  — 
Cholera          -           -  - 
Ague  - 
Remittent  Fever 
Rheumatism  -          -  - 

2 

26 
110 
207 
237 
1 
3 
148 
197 
15 
1,619 
216 
238 

24 
111 
210 
228 
1 
3 
143 
201 
14 
1,580 
9 

234 

o 
1 

8 

15 

1 
1 
1 

5 

!  5'1 
348 
138 
1,820 

245 
665 
5 

6,730 
128 
422 

5 
54 
345 
155 
1,853 
— 

206 
663 

3 

6,661 
117 
418 

- 

o 

10 

— 1 

28 
12 

1 
14 

6 

i 

-  13,579 

- 

13,238 

102 

1,902-9 

14-29 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 

Striptiirp  rtf  TTrptTiT'A.    —  « 

OLilv'lUlt'  Ul             llil Or 

298 
6 

313 
3 

817 

5 

823 
5 

1 

|  1,126 

1,144 

1 

':  157*81 

•14 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
. ,    ,  ,.      fa.  Del.  Tremens  - 
Alcohohsm  jd.  Intemperance  - 

21 
28 
17 

21 
27 
15 

1 
2 
1 

34 
24 
11 

36 
17 
11 

1 

5 

|  135 

127 

10 

18*92 

1*4 

Order  4. — Parasitic  Dis. 

Vermes  ... 

6 

6 

23 

23 

29 

29 

4*07 

n. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy         -          -  - 

22 
13 

23 
7 

.  5 

24 

4 

23 
3 

|  63 

56 

5 

8*82 

7*0 

Order  2. — Tubercular  Dis. 

Scrofula        -          -  - 
Phthisis  - 
Haemoptysis  - 

8 
6 

10 
4 

2 

11 

12 
12 

11 
10 
12 

6 

|  49 

47 

8 

6-87 

1*12 

nr. 

Order  1. 

Cephalitis      -          -  - 
Apoplexy      -          -  - 
Paralysis       -          -  - 
Odontalgia     -          -  - 
Insanity  - 

Tetanus         -          -  - 
Epilepsy  - 

Otitis  -          -          -  - 

Brain  Disease,  ice. 

Dysecoea       -         -  - 

24 
12 
1 

7 
1 

9 
13 

24 
4 
17 

6 

8 
12 

8 

1 
1 

40 
27 
6 
1 
12 

15 
36 
1 

38 
22 
3 

13 

21 
37 
1 
1 

4 
6 

~1 
1 

205 

i 

207 

22 

28*73 

3-09 

4  N 
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No.  34. — Bengal ;  Rawul  Pindi  Station ;  Infantry.    Stational  Eeturns.  European  Troops ;  ELM.  Regts.  cont. 


Three  Years,* 
1849  to  1851. 

s 

Five  Tears, 
1852  to  1856. 

Total  for  8  Years.* 

Innual  Ratio  per  1000 
of 

Mean  Strength. 

CD 

a 

o 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
;o  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

ni. 

Order  2. 

Pericarditis  - 

Aneurism       -          -  - 
Varix  - 
Heart  Disease,  &c. 

6 
1 

3 
.3 

4 
1 

3 
4 

3 



15 
4 
11 
26 

11 

3 
9 
27 

2 

1 

L  69 
J 

62 

5 

9-67 

•7 

Order  3. 

Epistaxis  - 

4 

5 

Bronchitis  - 
Pleurisy  - 
Pneumonia  - 
Asthma  - 

16 
8 
11 
10 

12 

6 
8 
10 

3 
o 

3 

19 
16 

32 
27 

17 
13 
22 
23 

5 

j-  143 

116 

13 

20-04 

1-82 

Order  4. 

Dyspepsia  - 

Gastritis        -          -  - 
Enteritis  - 
Peritonitis  - 
Ascites  - 
Prolapsus  Ani 

I  !  I'l  i  1  Li                     —  ™ 

Ileus  and  Colic 

Eistula  - 
Obstipatio 

Hepatitis  ... 
Jaundice       -  - 
Spleen  Disease,  &c.  - 

92 

75 

72 

73 

5 
2 
4 
1 

21 
18 

5 
7 
66 

4 

— 

22 
18 
5 
7 
61 

1 

2 
4 
1 

— 

7 

5 
1 
6 
4 
1 
8 
38 
60 
11 
17 
231 

3 
1 

3 
2 

1 

6 
39 
60 
11 
17 
224 

— 

3 
2 

— 
— 

5 

•  818 

772 

25 

114-63 

3'5 

20 
24 

20 
22 

— 

7 
92 

7 
91 

— 

- 

Order  5. 

Nephritis  ... 

Tci^niiviJi              —                —  m 

Enuresis  - 

2 
3 
4 

1 

3 
4 

— 

6 
4 
12 

4 
4 
12 

}  » 

28 



4-34 

,  , 

Order  6. 

3 

2 

— 

— 

— 

— 

3 

2 

— 

4*20 

— 

Order  7. 

Hydrarthrus  -          -  - 
Arthritis  - 
Joint  Disease,  &c. 
Contractura 

3 
1 

— 

3 

2 

— 

— 
— 

1 
1 

2 

1 
1 

2 

— 

— 

i  8 
J 

8 

1-13 

O'RTni'T?  ft 

Phlegmon      -          -  - 
Ulcer  -          -          -  - 
Tumor  ... 
Skin  Disease,  &c. 

67 

43 

27 

64 
54 

20 

1 

202 
153 
22 
42 

209 
147 
23 
48 

— 

J  556 

566 

1 

77-91 

•14 

IV. 

Order  4. 

Atrophy  - 

8 

1 

7 

8 

1 

7 

1*13 

•98 

v. 

Order  1. — Accident  or 
Negligence, 

Burns  or  Scalds 

Contusion  - 

Sub-luxation           j  - 

Luxation                |  - 

Eracture  ... 

tit      *       f  Gunshot  - 
Wounds  -4  t^:-^  . 

Amputatio  - 
Drowned  ■ 

8 
76 
21 

2 
12 

19 
2 

9 
76 
21 

2 
11 

19 
1 

1 

— 

2 

7 

226 
57 

1 
19 
10 
23 

1 

7 

219 
67 

1 
20 

9 
21 

1 



— 

1 

•  484 

484 

.  .    4  . 

67-8 

•56 

Order  4. — Suicide  (attempted 
or  accomplished). 

Wound,  Gunshot 

1 

2 

1 

2 

•14 

•28 

Order  5. 

Punitus         -          -  - 
Observatio  - 

19 

55 

19 
51 

6 

206 

4 
197 

1 

|  286 

271 

r 

40-06 

•14 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  and  1848. 
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No.  35. 


BENGAL. — PESHAWUR  STATION.— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  8  Years  -  -  -  -  13,393 

Mean  Annual  Strength     ...  -  1,674 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;   (b.)  the  Number  Discharged  to  Duty  ;  and 

(F.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1849  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  8  Years  * 

Annual  Patio  per  1000 

of  . 

Mean  Strength. 

|  Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty.  ] 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty.  1 

(F.) 

No. 
of 
Deaths.  j 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of  1 
Deaths.  J 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1 2,904 

12,330 

331  §38,491 

08, 09o 

489 

51,395 

50,423 

820  a 

3,837 '  5 

61  •  23 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

11,622 

11,132 

267 

34,226 

34,115 

314 

45,848 

45,247 

581  1 

3,423-31 

43-38 

II. 

CONSTITUTIONAL 

44 

32 

12 

159 

143 

19 

203 

175 

31  I 

15-16 

2-32 

Ill, 

T.OP  AT. 

944 

882 

50 

3,140 

2,882 

142 

4,084 

3,764 

192 

304- 94 

14-33 

IV. 

DEVELOPMENTAL 

3 

2 

3 

•23 

•15 

V. 

VIOLENCE  - 

294 

284 

~ 

963 

953 

12 

1,257 

1,237 

14 

93-86 

1"05 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 
Small-pox  - 
Measles  - 
Varicella  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Erysipelas  ... 
Dysentery  ... 
Diai-rhcea  ... 

l^UUlcltl                —  — 

Ague  - 
Remittent  Fever 
Rheumatism  -          -  - 

Order  2. — Enthefic  Dis. 

6 
1 

32 
220 
520 
2,626 
3 

770 
556 
23 
5,600 
161 
311 

4 

1 

32 
212 
495 
2,609 

3 

653 
539 
14 
5,386 
150 
289 

2 

4 

65 

113 
16 

9 
30 
12 

4 

12 
20 

111 

948 
457 
4,488 
8 

1,185 
1,334 
27 
22,205 
306 
946 

10 

18 

102 
927 
444 
4,307 
7 

972 
1,241 
18 

22,680 
280 
947 

2 

6  I 

5 

50 
1 

113 
21 

10 
71 
23 
1 

1 

>  42,876 

42,340 

560 

3,201-4 

41-81 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

641 
4 

607 

3 

1,978 
32 

1,974 
32 

4 

|  2,655 

2,616 

4 

198-23 

•3 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

A1    ,  i-      fa.  Del.  Tremens - 
Alcoholism^  ,   T  . 

l_  0.  Intemperance  - 

4 
41 

93 

2 
35 
89 

6 
6 

42 
26 
66 

35 
24 
64 

1 

3 
1 

}  m 

249 

17 

20-32 

1-27 

Order  4. — Parasitic  Dis. 

Vermes  - 

Psora  ... 

8 
o 

2 

32 
3 

30 
3 

|  45 

42 

3-36 

n. 

Order  1. — Diathetic  Dis. 
Lumbago  - 

Dropsy  ... 
Order  2. —  Tubercular  Dis. 

10 
4 

10 

4 

74 
21 

75 
18 

5 

|  109 

107 

5 

8-14 

•37 

Morbus  Coxarius 
Scrofula  - 
Phthisis  - 

Haemoptysis  -          -  - 

1 

8 
16 
5 

1 

5 

5 

12 

1 
21 
29 
13 

1 

21 
16 
12 

13 
1 

1  94 

68 

26 

7-02 

P94 

in. 

Order  I. 
Cephalitis  .... 
Apoplexy  ... 
Paralysis  - 

Insanity  ... 

Tetanus  ... 

Epilepsy  - 

Odontalgia  - 

Otitis  - 

Brain  Disease,  &c. 

Dyscoea  - 

7 
24 

4 
1.3 

7 
1 
16 

1 

7 
12 

3 
10 

6 
1 
16 

1 

12 
1 

1 

187 
I  95 
14 
30 

1 
21 

5 
80 

1 

4 

170 
32 
12 
21 

18 
5 
78 

2 

59 

1 
2 

1 
1 

L  511 

394 

38-15 

5-82 

4  N  2 


652  STATIOXAL  RETURNS. — BENGAL. 


No.  35. — Bengal  ;  Peshawur  Station  ;  Infantry.    Stational  Eeturns.    European  Troops  ;  H.M.  Regts. — cont. 


Three  Years,* 
1849  to  1851. 

Five  Years, 
1852  to  1S56. 

Total  for  8  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(3?.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

nr. 

Order  2. 

Pericarditis 

Aneurism 

Varix 

Heart  Disease,  &c. 

- 
- 

6 
7 

6 
8 

1 

37 
1 
13 
30 

29 
1 
8 

29 

G 
1 

i 

}  81 

81 

'  8 

7-02 

•6 

Order  3. 

Epistaxis 

Bronchitis 

Pleurisy 

Pneumonia 

Asthma 

- 

5 
14 
53 

1 

5 
14 
42 

1 

4 
9 

3 
73 
28 
84 
22 

3 
67 
28 
67 
20 

6 
I 

16 
1 

283 

247 

37 

21-31 

2-76 

Order  4. 

Dyspepsia 

Gastritis 

Enteritis 

Peritonitis 

Ascites 

Haematemesis 

Hernia 

Ileus  and  Colic 

Hoemorrhois  - 

Prolapsus  Ani 

Fistula 

Obstipatio 

Hepatitis 

Jaundice 

Spleen  Disease,  Sec. 

- 
- 

44 
7 
7 
3 
1 
2 

124 

42 

2 
30 
227 
44 
94 

44 

7 

5 
1 

123 
41 

1 

30 
211 
44 
91 

2 
1 
1 

16 
1 

196 
22 
5 
10 
9 
3 
31 
294 
93 
8 
18 
62 
G33 
26 
272 

178 
20 
3 
8 
6 
2 
26 
292 
93 
8 
15 
63 
570 
25 
271 

1 
1 

2 
2 
2 

1 

1 

30 
3 

•  2,309 

2,178 

66 

172-04 

4-92 

Order  5. 

Nephritis 

Ischuria 

Hematuria 

Enuresis 

Diabetes 

Cystitis 

- 
- 

5 
2 
1 

— 

2 

5 
1 
1 



2 

— 
— 

5 
16 

o 
1 

5 
16 

2 
1 

1 
1 

1 

V  34 
> 

1 

J 

33 

2 

2-54 

15 

Order  6. 

Hydrocele 

— 

10 

10 

— 

10 

10 

— 

•  75 

— 

Order  7. 

Hydrarthrus  - 
Arthritis 

Joint  Disease,  &c. 

1 

2 

1 

2 

— 

o 
2 
3 

2 
2 
2 

— 

1 

}  " 

9 

— 

•  75 

— 

Order  8. 

Phlegmon 
Abscess 
Ulcer 
Tumor 

Skin  Disease,  Sec.  ■ 

-1 

1 7 

64 
1 
3 

75 

Gl 

2 
2 

1 

170 
7 
39 

465 

162 
6 
39 

l  833 

812 

1 

62-2 

•07 

IV. 

Order  4. 

Atrophy 

- 

3 

2 

3 

2 

•23 

•15 

V. 

Order  1. — Accident  or 
Negligence. 

Drowned 
Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation 
Fracture 

,•„.      ,  (junsnot 
Wounds^  T    .  , 
[  Incised 

Amputatio 

Found  dead  - 

- 
_ 

8 

174 

26 

7 
18 

32 

8 
171 

25 

6 
18 
30 

— 

1 

18 
276 
119 
13 
18 
12 
51 
1 

17 
279 
114 
16 
18 
11 
52 
2 

1 

1 
1 

1 

j 

767 

5 

57-72 

•37 

Order  5. 

Punitus 
Observatio 

6 
23 

6 
20 

1 

13 
442 

15 

429 

8  J 

I  484 

470 

9 

36-14 

•68 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Yean  1847  and  1848. 


STATIONAL  RETURNS. — BENGAL. 


653 


No.  36. 


BENGAL. — KUSSOWLIE  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  8  Years    ...  -  3,521 

Mean  Annual  Strength      -----  440 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,*  [j 
1847,  1848,  and  1850. 

Five  Years,  jj 
1852  to  1856.  ') 

Total  for  8  Years*  1 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(3S.) 

No.  dis- 
charged 
to  Duty. 

(TP.) 

No. 
of 
Deaths.] 

(C.) 

No. 
of 
Attacks. 

(fi.) 

No.  dis- 
charged 
to  Duty. 

(P.)  I 

No. 
of 

Deaths.! 

CO 

No. 

of 

Attacks. 

(JB.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 

Deaths.  1 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1,881 

1,846 

75 

4,044 

3,973 

I 

57 

5,925 

5,819 

1.32 

1,682-75 

 ■ 

37-48 

CLASSES, 

L 

ZYMOTIC  DISEASES 

1,527 

1,501 

62 

3,274 

3,217 

48  I 

4,801 

4,718 

110 

1,363-53 

31-24 

IL 

CONSTITUTIONAL 

12 

8 

2 

23 

21 

.35 

29 

4  1 

9-93 

1-13 

m. 

LOCAL 

255 

241 

10 

600 

586 

i 

5  | 

855 

827 

15 

242-83 

4-26 

v. 

VIOLENCE 

ft? 

96 

1 

1 

It/ 

149 

2  1 

234 

245 

00  to 

ORDERS. 

1. 

Order  I. — Miasmatic  Dis. 

Small-pox      -          -  - 

Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
r  ever  (C.  C.) 
Erysipelas  » 
Dysentery  - 
Diarrhoea  - 
Cholera  - 
Ague  - 
Remittent  Fever 
Rheumatism  - 

3 

34 
80 
253 
278 

324 
183 
2 
2 

171 

43 

3 

34 
78 
243 
267 

352 
187 
1 
2 

139 

3S 

— - 


2 

3 

50 
6 
1 

1 

54 
168 

61 
290 
1 

143 
672 
4 

1,273 
1 

281 

1 

53 
167 

68 
292 
1 

137 
591 
3 

1,285 
275 

— 
— 

2 

1 

12 
25 
1 
3 
1 
1 

.  4,322 

4,217 

108 

1,227-5 

30-68 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

132 

2 

137 
1 

300 
3 

316 

O 

1 

437 

457 

1 

124-11 

•28 

Order  3. — Dielic  Dis. 

Purpura  and  Scurvy  - 

An    ,  ,.      [a.  Del.  Tremens 
Alcoholism-^  ,   t  . 

1  0.  Intemperance 

17 

2 

17 
1 

'  5 

1 
16 

9 

16 

1 

1  - 

43 

1 

11-64 

•28 

Order  4. — Parasitic  Dis. 

Yermes  - 

1 

1 

1 

1 

•28 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

2 
2 

1 
1 

1 

1 

4 

6 

1 

2-55 

•28 

Order  2. —  Tubercular  Dis. 

Scrofula  - 

Phthisis         -          -  - 
Haemoptysis  - 

6 
2 

6 

1 

8 
7 
3 

8 
5 

4 

2 

\  * 

23 

3 

7-38 

•85 

1 

4  N  8 
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STATIONAL  KETTJENS. — BENGAL. 


No.  36. — Bengal ;  Kussowlie  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.M.  Regts. — cont. 


Diseases. 


nr. 


Order  1. 

Cephalitis 

Apoplexy 

Paralysis 

Insanity 

Epilepsy 

Otitis 

Brain  Disease,  &c. 
Dysecoea 

Order  2. 

Pericarditis 
Heart  Disease,  &c. 


Order  3. 


Epistaxis 

Bronchitis 

Pleurisy 

Pneumonia 

Asthma 


Order  4. 

Dyspepsia 

Gastritis 

Peritonitis 

Ascites 

Hernia 

Ileus  and  Colic 

Haemorrhois  - 

Eistula 

Obstipatio 

Hepatitis 

Jaundice 

Spleen  Disease,  &c. 


Order  5. 


Nephritis 

Ischuria 

Hasmaturia 


Order  6. 


Hydrocele 

Order  8. 

Phlegmon 

Ulcer 

Tumor 

Skin  Disease,  &c. 


Order  1.— Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation 
Fracture 

J  Gunshot 
\  Incised 
Found  dead  - 


Three  Years,* 
1847,  1848,  and  1850. 


(C.) 

No. 
of 
Attacks. 


Wounds  - 


Order  5. 


Punitus 
Observatio 


(£•) 

No.  dis- 
charged 
to  Duty. 


30 


59 
34 
1 
4 


4 
27 
24 

5 
1 


Five  Tears, 
1852  to  1856. 


(P.) 

No. 
of    j  of 
Deaths.!  Attacks. 


(C.) 

No. 


31 
1 


60 
39 
1 
4 


4 
29 
28 


20 


37 
1 


16 


43 
2 
1 
1 
1 
83 
18 
1 
7 

162 
4 
46 


(E.) 

No.  dis- 
charged 
to  Duty. 


62 
29 


11 


1 

74 
37 
8 
6 


41 

7 
9 
12 

5 


44 


83 
17 


158 
4 
45 


(P.) 

No. 
of 
Deaths. 


Total  for  8  Tears/ 


(C) 

No. 
of 
Attacks. 


12 


77 
35 
7 
7 
1 
10 


93 


|  32 


)■  488 


200 


(E.) 

No.  dis- 
charged 
to  Duty. 


216 


18 


85 


29 


(P.) 

No. 
of 
Deaths. 


201 


226 


1'9 


Annual  Ratio  per  1000 
of 

Mean  Strength. 


Attacked. 


Died. 


26-41 


9-09 


12-51 


1-99 


5  1.38-6 


•28 


56-8 


61-34 


5-12 


•28 


•57 


1-42 


•85 


*  No  Troops  separately  accounted  for  at  this  Station  during  the  Tears  1849  and  1851. 
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No.  37. 


BENGAL.-— SEALKOTE  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissionee  Officers 

and  Men. 


Aggregate  Strength  for  7  Tears  -  4,404 
Mean  Annual  Strength      .        .  -  -  .  652 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  :  (e.)  the  Number  Discharged  to  Duty  ;  and 

(e.)  the  Number  of  Deaths  from  different  Diseases. 


Two  Years,* 
1850  and  1851. 

Five  Years, 
1852  to  1856. 

Total  for  7  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(e.) 

No. 
of 
Deaths.! 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No.  j 
of  1 

Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(E.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSE3 

913 

890 

11  l 

6,827 

6,583 

107 

7,740 

7,473 

118 

1,757-54 

26-79 

CLASSES. 

I. 

7VMOTTP  "DTSEARTiN 

791 

766 

9 

5,326 

5,178 

57 

6,117 

5,944 

66 

1.389-01 

14-98 

n. 

8 

7 

92 

69 

12 

100 

76 

12 

22-71 

2-72 

m. 

LOCAL 

92 

95 

o 

1,003 

935 

35 

1,095 

1,030 

37 

248-64 

8-4 

v. 

VIOLENCE  ...  - 

22 

22 

— 

406 

401 

3  I 

428 

423 

3 

97-18 

•68 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Small-pox      -          -  - 
Measles  ... 
Quinsy  ... 

P.iifm-i'b  finrl  TnflnpTi7n  .. 
valui  L  ii  auu  i  11  inn  ri^ii. 

Ophthalmia  - 
xever  Kj.) 

Erysipelas  ... 
Dysentery  ... 
Diarrhoea  - 

Cholera  ... 
Ague  - 

T?amittpnt  T^pvpl*            —  — 

Rheumatism  ... 

— 

8 
61 
156 

39 
9 
o 

348 
6 
33 

— 

1 

7 
60 
154 

37 
9 

2 

346 
2 
27 

— 

1 
1 

4 
1 

2 

4 
1 

37 
174 
234 
1,596 

315 
218 

3 

1,261 
54 

389 

1 

1 

36 
169 
236 
1,534 

288 
221 
2 

1,227 
47 
389 

3 
1 

"77 
18 

1 

3 
6 

„  4;949 

A  7Q7 

58 

1  123*8 

1  -3  •  1  7 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

117 
7 

114 
2 

964 
24 

955 
22 

3 
2 

|  1,112 

1,093 

5 

252-5 

1'13 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
. ,  ,          fa.  Del.  Tremens  - 
Alchollsm  U  Intemperance  - 

1 

2 
2 

1 

2 
2 

12 
16 

13 
9 
15 

1 

j  44 

42 

3 

9-99 

•68 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  -          -          -  - 

11 
1 

11 
1 

}  » 

12 

2-72 

n. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy  ... 

1 

1 

28 
2 

27 
2 

}  « 

30 

7-04 

Order  2. — Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  - 

Phthisis         -          -  - 
Heemoptysis  - 

3 
2 
2 

2 

2 
2 

1 

23 
29 

1  9 

1 

22 
8 
9 

1 
11 

j-  69 

46 

12 

15-67 

2-72 

4  N  4 


STATION" AL  RETURNS. — BENGAL. 


jj0<  37.  Bengal;  Sealkote  Station;  Infantry.    Stational  Returns.   European  Troops;  H.  M.  Regts. — cont. 


Two  Years,* 
1850  and  1851. 

Five  Years, 
1852  to  1856. 

Total  for  7  Years* 

Lnnual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

i 

(C.) 

No. 

of  ( 
attacks,  t 

(B.) 

No.  dis- 
harged 
o  Duty.  T 

CP.) 

No. 
of 
eaths.  1 

(C.) 

No. 

of  ( 
Lttacks.  t 

(E.) 

No.  dis- 
harged 
oDuty.  I 

(P.) 

No. 
of 
•eaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

m. 

Order  1. 

Cephalitis  - 
Artnnlexv  - 
Paralysis  - 
Odontalgia  - 
Insanity 
Epilepsy  - 
Otitis 

Dyseccea  - 

— 

— 

1 

— 
— 

2 

— 



— 

35 
18 
3 
1 

13 
18 
9 
2 

36 
5 
2 
1 
7 

17 
10 

2 

13 

— 

1 

100 

82 

14 

22-72 

3-18 

Order  2. 

Pericarditis  - 
Aneurism  - 
Varix  - 
Heart  Disease,  &c. 

— 

E 

23 

0 

3 
27 

21 
1 

3 
28 

1 

1  57 

J 

55 

2 

12-94 

•45 

Order  3. 

Epistaxis  - 
Bronchitis  - 
Pleurisy  - 
Pneumonia  - 
Asthma  - 

1 
1 
18 
1 

1 

2 
20 

i 

7 
31 
32 
13 

1 

7 
30 
31 
12 

1 

\  105 
J 

104 

3 

23-84 

•68 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Peritonitis  - 
Ascites  - 
Prolapsus  Ani 
Hernia  - 
Ileus  and  Colic 
Haemorrhois  - 
Obstipatio  - 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c.  - 

2 
3 

11 
1 

2 
25 
2 
1 

3 
2 

— 

11 
1 

2 
25 
2 
1 

i 

— 
— 

— 

62 
8 
2 
2 
1 

107 

30 
35 
208 
4 
44 

8 

i 
i 

i 
i 

3 

108 
17 
35 

179 

3 

1 
1 

— 
14 

1-  559 

518 

17 

126-93 

3-86 

Order  5. 

Nephritis  - 

Hematuria    -         -  - 

— 

— 

— 

9 
3 

9 

•i 

o 

— 

J 

12 



2-72 



Order  6. 

Hydrocele     -         -  - 

1 

1 

1 

1 

•23 

Order  7. 

Hydrarthrus  -  ■ 
Arthritis  - 

3 
3 

3 
3 

2 

2 

}  8 

8 

1-81 

Order  8. 

Phlegmon      -  - 
Ulcer  - 
Skin  Disease,  &c. 

5 
4 
6 

5 
4 
6 

— 

133 
79 
26 

135 
74 

26 

1 

1  253 

250 

1 

57-45 

•23 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 

Sub-luxation  -          -  - 
Luxation  - 

Fracture        -          -  - 

,,.      ,       f  Gunshot 
Wounds  -\i    ■  j 

\  Incised  - 

Found  dead  - 

i 

X 

4 
c 

D 

1 
1 

3 

1 

4 

1 
1 

3 

— 

— 

101 

54 
2 

15 
1 

20 

5 

102 
54 
2 

15 
1 
17 

— 
— 

1 

I  214 

212 

1 

48  "59 

•23 

Order  4.— Suicide. 

Gunshot  - 

1 

1 

'23 

Order  5. 

Punitus         -  ■        -  " 
Observatio  - 

6 

6 

1 

207 

1 

204 

1 

|  214 

211 

1 

48*59 

•23 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847,  1848,  and  1849. 


STATIONAL  RETURNS. — BENGAL. 


657 


No.  38. 


BENGAL. — AGRA  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  7  Years  -  3,790 
Mean  Annual  Strength      -----  541 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty  ;  and 

the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1847  to  184!). 

Four  Years,*  ' 
1852  to  1855. 

Total  for  7  Years* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(O.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(!*■) 
No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(=■) 

No.  dis- 
charged 
to  Duty. 

(EM 
No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

3,306 

3,198 

Ill 

4,631 

4,355 

50 

7,937 

7,553 

161 

2,094-2 

42-48 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

2,719 

2,658 

62 

3,528 

3,319 

20 

6,247 

5,977 

82 

1,648-3 

21-63 

II. 

CONSTITUTIONAL 

41 

31 

10 

49 

37 

8 

90 

68 

18 

23-75 

4-75 

III. 

LOCAL 

444 

412 

39 

952 

899 

21 

1,396 

1  311 

60 

QCO  •  QJ. 
OOO     O  *t 

le.oo 
1 0  OO 

V. 

VIOLENCE  - 

102 

97 

102 

100 

1 

204 

197 

1 

53-82 

•26 

UKl-Ut/KQ. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  •• 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 
Erysipelas  - 
Dysentry  - 
Diarrhoea  - 
Cholera  - 

Ague            -          -  - 
Remittent  Fever 
Rheumatism  -          -  - 

30 
20 
12 
144 
1,540 
4 

322 
37 
27 
45 
5 
94 

23 
22 
12 
144 
1,489 
3 

317 
43 
22 
46 
5 
91 

7 

33 
1 

12 
1 

5 

5 
25 
143 
127 
275 

68 
194 

2,003 
22 
244 

5 
25 
138 
118 
267 

64 
181 

1,863 
17 

232 

— 

2 

4 
6 

4 

3 

-  5,386 

5,127 

78 

1,421-12 

20-58 

Order  2. — Enthetic  Dis. 

Syphilis,  &e.  - 
Stricture  of  Urethra  - 

368 
15 

372 
15 

389 
11 

378 
9 

1 

|  783 

774 

1 

206-6 

•26 

Order  3. — Dietic  Diseases. 

Purpura  and  Scurvy  - 

.,    ,           fa.  Del.  Tremens 
Alcoholism  ■<  ,   T  . 

\l.  Intemperance 

6 
27 
20 

7 

24 
20 

3 

9 
2 
1 

9 
2 
1 

}  - 

63 

3 

17-15 

•79 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  ... 

1 

2 

1 

2 

10 

10 

}  " 

13 

3-43 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  ... 
Dropsy  - 

15 

2 

15 
1 

1 

}  » 

16 

1 

4-48 

•26 

Order  2. — Tubercular  Dis. 

Scrofula  - 
Phthisis  - 
Haemoptysis  - 

11 

23 
7 

11 

13 

7 

10 

5 

23 
4 

4 
14 

3 

1 
5 
1 

}  " 

52 

17 

19-27 

4-49 
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No.  38. — Bengal;  Agra  Station;  Infantry.    Stational  Return.    European  Troops  ;  H.M.  Regiments — cont. 


Three  Years,* 
1847  to  1847. 

Four  Years,* 
1852  to  1855. 

Total  for  7  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(r.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 

chargi  d 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  1. 

Cephalitis 
Apoplexy 
Paralysis 

2 
28 
1 

2 
3 
1 

23 

14 
7 

8 

14 

6 
5 

1 

3 

Insanity 
Epilepsy 
Odontalgia 
Otitis 

Brain  Disease,  &c. 
Dysecoea  - 

1 
18 
1 
8 
1 

1 

18 

"  1 
8 
1 

3 
2 

23 
2 

2 
2 

•23 
2 

1 

119 

89 

28 

31-55 

7-39 

- 

Order  2. 

Pericarditis 
Aneurism  - 
Varix 

Heart  Disease,  &c. 

7 
1 

6 
1 

1 
1 

37 

1 

2 

34 

1 

2 

3 

— 

} 

J  " 

44 

5 

12-65 

1-33 

Order  3. 

Epistaxis 
Bronchitis 
Pleurisy  - 

3 
1 
1 

4 
1 
1 

12 
3 
1 
2 

4 

10 

1 
1 
1 

,  42 

37 

4 

11-08 

1-04 

Hydrothorax  - 
Pneumonia  - 
Asthma 

7 

8 

6 
8 

1 

2 
4 

1 

J 

Order  4. 

Dyspepsia 
Gastritis  - 
Enteritis 
Peritonitis  - 

Ascites  ... 

Haemorrhois  - 

Ileus  and  Colic 

Hsematemesis 

Fistula  4 

Obstipatio 

Hepatitis 

Jaundice 

Spleen  Disease,  &c.  - 

1 
1 

3 
1 
6 
47 

1 

4 
94 

8 
1 1 

1 
1 

I 
1 
6 
50 

1 

4 
84 

8 
12 

1 

2 
1 

— 

9 

— 

260 
1 

4 

23 

60 
1 
2 

16 
234 
3 

36 

252 

a 

6 
3 

23 

60 
1 
2 

16 
213 
3 

34 

1 
1 

- 

8 

- 

824 

"  783 

23 

217-3 

6-07 

Order  5. 

Nephritis       -  - 
Ischuria         -          -  - 

11 

4 

11 
4 

9 
1 

8 
1 

_ 

}  25 

-  24 

6*09 

Order  6. 

Hydrocele 

2 

2 

o 

2 

•52 

Order  7. 

Arthritis       i-  f 

1 

1 

1 

1 

•26 

Order  8. 

Phlegmon      -          -        - 1 

Abscess         -  •       -        -  / 
Ulcer  + 
Skin  Diseases,  &c. 

74 

73 
17 

75 

75 
16 

— 

117 

45 
9 

114 

43 
8 

|  335 

331 

88-39 

— 

v 

V  . 

Order  1. 
Accident  or  Negltgencc, 

Burns  or  Scalds 
Contusion  {■ 
Sub-luxation  - 
Luxation 

Fracture  r 
,,r      ,    f  Gunshot  - 
Wounds  |Incised  . 

4 
37 
28 

5 
7 
5 
6 

4 

36 
28 
3 
7 
5 
4 

1 

54 
27 

5 

1 

1 

52 
27 

4 

1 

_ 

1 

180 

172 

1 

47-49 

•26 

Order  5. 

Punitus  - 
Observatio  j- 

4 
6 

4 
6 

14 

15 

}  - 

25 

G-33 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1850 

1851,  and  1856.  . 
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No.  39. 


BENGAL. — DUM  DUM  STATION. — INFANTRY. 


Stational  Returns. — .European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  7  Years     -  -  1,528 

Mean  Annual  Strength      -  -  -  -  *      218  - 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,* 
1848  and  1849.  | 

Five  Years, 
1852  to  1856. 

Total  for  7  Yea! 

'S.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No.  j 
of  J 

Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

743 

559 

43  1 

1,959 

1,839 

74 

2,702 

2,398 

117  j 

1,768-3 

76-57 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

640 

475 

42 

1,456 

1,370 

58 

2,096 

1,845 

100 

1,371-74 

65-44 

II 

CONSTITUTIONAL 

1 

1 

18 

15 

2 

19 

16 

2 

12-43 

1-31 

III. 

LOCAL 

87 

70 

1 

357 

336 

13 

444 

406 

14 

290-57 

9-16 

IV. 

DEVELOPMENTAL 

1 

1 

1 

1 

1 

•65 

| — 

V. 

VIOLENCE  - 

14 

12 

128 

118 

142 

130 

1 

92-93 

•65 

ORDERS. 

Order  1. — Miasmatic  Dis. 

- 

Measles  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 

Dysentery  ... 

T~)i  m"rfinpfl          -              —  - 

Cholera  ... 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  -j 

3 
37 
42 
160 
24 
201 
99 
1 

27 

2 
5 
25 
154 
10 
161 
63 

26 

— 

1 

6 

35 
— 

1 
11 

34 

49 
238 
147 
235 

16 
307 
110 

76 

1 

10 
36 
44 
218 
123 
214 
3 

308 
120 
70 

— 

6 
27 
10 
13 

1 

.1,594 

1,189-8 

64-79 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

40 
1 

26 
1 

195 

1 

186 
1 

}  «, 

214 

155-11 

Order  3. — Dietic  Diseases. 

Purpura  and  Scurvy  ~ 
. ,    .  ,.      f  a.  Del.  Tremens 
Alcoholism  -[6>Intemperance 

4 
1 

1 

4 

30 

4 
30 

1 

}  - 

35 

1 

25  -  52 

•65 

Order  4. — Parasitic  Dis. 

Vermes  - 

2 

2 

2 

2 

1-31 

II. 

Order  1. — Diathetic  Dis. 

Lumhago       -          -  - 
Dropsy  -  - 

Order  2. — Tubercular  Dis. 

1 

1 

5 
2 

5 
o 

}  8 

8 

5  •  23 

Scrofula  - 
Phthisis 

2 
9 

1 

7 

2 

}  11 

8 

2 

7  ■  2 

1-31 

Ill 

Order  1. 

Cephalitis 

Apoplexy 

Paralysis 

Odontalgia 

Insanity 
|  Epilepsy 
j  Otitis  •  - 

1 

7 

6 

1 

1  11 

6 

I  4 
j  1 
1 

1  9 

11 

5 
1 
1 

2 

8 

6 

L  42 

34 

1 

27-49 

C5-44 

4  0  2 
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No.  39. — Bengal ;  Dum  Dum  Station  ;  Infantry.  Stational  Returns.    European  Troops  ;  H.  M.  Regis.  cont. 


Two  Years,* 
1848  and  1849. 

Five  Years, 
1852  to  1856. 

Total  for  7  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P-) 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  2. 

Pericarditis  - 

Varix  ... 
Heart  Disease,  &c. 

1 

4 

1 
4 

}  " 

12 

7-85 

Order  3. 

Bronchitis  - 
Pleurisy  - 
Pneumonia  - 

Asthma  ... 

2 

1 

— 

25 
1 
2 
1 

20 
1 
1 

1 

1 

}  ■ 

24 

1 

20-29 

•65 

Order  4. 

Dyspepsia  - 

Gastritis        -          -  - 
Ascites  - 
Haemorrhois  - 

Hernia  ... 
Ileus  and  Colic 
Prolapsus  Ani 

Fistula  ... 
Obstipatio  - 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c. 

4 

7 
o 
6 

2 
2 

— 

4 

7 
6 

2 
1 

— 
— 

— 

— 

— 

36 

7 

1 

12 

- 
36 

1 

2 
10 
54 

5 
16 

34 
7 

12 

34 
1 
3 

10 

52 
4 

16 

— 

— 

— 

4 

- 

203 

_ 

193 

4 

132-85 

2-63 

Order  5. 

Ischuria  - 

2 

3 

2 

3 

1-31 

— 

Order  6. 

Hydrocele  • 

— 

— 

— 

1 

1 

1 

1 

1 

1 

•65 

•65 

Order  7. 

Arthritis  ... 
Joint  Disease,  &c. 

— 

— 

— 

2 
1 

2 
2 

— 

}  • 

4 

— 

1-96 

— 

Order  8. 

Phlegmon      -          -  - 
Ulcer - 

Skin  Disease,  &c. 

30 
23 
1 

26 
17 

— 

56 
34 
6 

54 
32 
6 

1 

|  150 

135 

1 

98-17 

•65 

IV. 

Order  4. 

Atrophy  - 

1 

1 

— 

— 

— , 

— 

1 

1 

— 

•65 



v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 
Sub-luxation  - 

Luxation  - 
Fracture  - 
Wounds,  Incised 

9 
4 

8 

3 

1 

52 
22 
o 
4 
6 

46 
23 
2 
4 
G 

] 

100 

J 

92 

1 

65-44 

•65 

Order  5. 

Punitus  ... 
Observatio  - 

1 

1 

o 
39 

1 

36 

|  42 

38 

27-49 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847,  1850,  and  1851. 
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No.  40. 


BENGAL.— CAWNPORE  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men, 


Aggregate  Strength  for  7  Years  -  4,973 
Mean  Annual  Strength      -  -  -  -  -  710 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1847,  1850,  and  1851. 

Four  Years,* 
1S52  to  1854,  and  1856. 

Total  for  7  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

]  Class. 

Diseases, 

(C.) 

No. 

of 

Attacks. 

(S.) 

No.  dis- 
charged 
to  Duty. 

(EM 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,502 

7,232 

173 

5,378 

5,126 

282 

12,950 

12,358 

455 

2,604-03 

91-48 



CLASSES. 

I. 

ZYMOTIC  DISEASES 

5,971 

5,778 

110 

4,506 

4,239 

252 

10,477 

10,017 

362 

2,106-74 

72-79 

II. 

CONSTITUTIONAL 

74 

50 

20 

49 

34 

12 

123 

84 

32 

24-73 

6-43 

III. 

LOCAL 

1  191 

1,147 

42 

i  ID 

o  /  ^ 

1  7 

1  907 

1  821 

OQ9 . AO 

I  1  •  ft  A 

II  CO 

V. 

VIOLENCE  -    -  - 

266 

257 

1 

177 

179 

1 

443 

436 

2 

89-08 

•4 

ORDERS. 

I. 

Order  I. — Miasmatic  Dis. 
Small-pox  - 

Vaccinia                   -  - 
Measles  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Dysentery      -          -  - 
Diarrhoea  - 
Cholera  - 

Ague  , 

Remittent  Fever 
Rheumatism  - 

4 

2 
1 

30 
243 
380 

1,136 
515 
552 
39 

1,353 
305 
297 

3 
2 
1 
31 
238 
379 
1,113 
479 
537 
9 

1,349 
294 
194 

1 

3 

IS 

35 
14 

24 

3 
6 
o 

i 

23 
226 
117 

1,161 
270 
503 
266 

1,170 
36 
237 

5 

20 
196 
121 

1,145 
251 
493 
80 
1,152 
34 
238 

2 

2 
3 

16 
18 
4 

187 
16 
2 
1 

.  8,873 

8,364 

356 

1,784-2 

71-58 

Order  2  Enthetic  Dis. 

Syphilis,  &e.  - 
Stricture  of  Urethra  - 

958 
4 

991 
4 

2 

326 
3 

340 
2 

|  1,291 

1,337 

2 

259-6 

•4 

Order  3. — Dietic  Dis. 
Purpura  and  Scurvy  - 

Alcoholism  {  *  Pf  -  Tremens 
[  o.  Intemperance 

2 
57 
70 

2 
59 
70 

3 

4 
17 
118 

4 
17 
118 

1 

1  268 

270 

4 

53-89 

•81 

Ordee  4. — Parasitic.  Dis. 
Vermes  - 
Psora  - 

12 
1 1 

12 
11 

19 

20 

3 

}  - 

46 

9-05 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

20 

O 
O 

19 

2 

1 

Id 

0 

9 
4 

}  - 

34 

1 

7-84 

•2 

Order  2.—  Tubercular  Dis. 
Scrofula  - 
Phthisis 
Hremoptysis  - 

15 
31 

5 

12 

13 

4 

18 
1 

6 
16 
11 

6 
7 

8 

10 

2 

}  " 

50 

31 

16*89 

•23 

4  0  3 


662  STATTONAL  RETURNS. — BENGAL. 


No.  40.  Bengal ;  Cawnpore  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts.— cont. 


Three  Years,* 
1847,  1850,  and  1851. 

Four  Years,* 
1852  to  1854,  and  1855. 

Total  for  7  Years. 

Annual  Eatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(JB.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

111. 

Order  1. 

Oepnautis 
Apoplexy  - 
Paralysis  - 
Insanity  - 
Epilepsy  - 
Odontalgia  - 
Otitis  - 
Brain  Disease,  &c. 
Dyseccea  - 

1 

29 
4 
5 
7 

10 

1 
12 

3 
3 
7 
10 

21 
1 

2 

— 

4 
12 

4 

2 
13 

7 

3 
6 
2 
2 
13 

6 
1 

— 

1 

173 

141 

32 

34-79 

6-43 

51 
1 

50 

1 

18 
4 
1 

18 
4 

— 

Order  2. 
Pericarditis  - 
Aneurism  - 
Varix  - 
Heart  Disease,  &c.  - 

5 
1 

3 

C 

O 

3 

1 

Oft 

4 

4 

}  ■ 

36 

1 

8-24 

•2 

Order  3. 

Epistaxis  - 

Bronchitis      -          -  - 
Pleurisy  - 
Pneumonia  - 
Asthma  - 

21 
6 

22 
2 

19 
6 

19 
1 

2 

2 

8 

26 
4 

2 
6 

23 

5 

1 

2 

91 

81 

5 

18-3 

1- 

Order  4. 
Dyspepsia  - 
Gastritis  - 
Enteritis  - 

Peritonitis  ... 

Ascites  - 

Hsematemesis 

Hernia           -  - 

Heus  and  Colic 

Prolapsus  Ani 

Haemorrhois  - 

Fistula          -          -  - 

Obstipatio      -          -  - 

Hepatitis        -          -  - 

Jaundice        -   .  » 

Spleen  Disease,  &c. 

46 
2 
1 
1 
o 
1 

220 

31 
4 

85 
133 
6 
23 

44 
3 
1 
1 
1 
1 

221 

30 
4 
90 
121 

5 
25 

— 

1 

— 

■ — 

11 
1 

36 
13 
6 
1 
4 
3 
2 
91 
2 
32 
15 
34 
76 
7 

35 
13 
6 
1 
2 
3 
1 
92 
2 
26 
13 
34 
71 
8 



2 

— 

5 

895 

872 

20 

j  179-97 

4-03 

i 

— 

18 

18 

— 

- 

Order  5. 

Nephritis  - 
Ischuria  f- 
Diabetes  f- 
Cystitis  - 

6 
6 
2 
1 

5 
6 
2 

— 
— 

2 

o 

Z 

\  » 
1 

15 

Order  6. 

Hydrocele 

4 

4 

2 

2 

6 

6 

1 

1-2 

Order  7. 

Joint  Disease,  &c. 

1 

1 

1 

1 

•  22 

Order  8. 

Phlegmon      -          -  -T 
Abscess        -         -  -J 
Ulcer  - 
Tumor  - 
Skin  Disease,  &c. 

303 

106 
5 
34 

296 

106 
5 
36 

1 

153 
71 

11 

148 
67 

11 

|  683 

669 

1 

137-34 

•2 

V. 

Order  1. — Accident  or 

Negligence. 

Burns  or  Scalds 

Contusion 

Sub-luxation 

Fracture  - 

tut      i„  /Gunshot  - 
Wounds  |Incised  . 

Drowned 

Order  5. 

4 

143 
49 
13 
5 
21 

4 

139 
49 
12 
4 
19 

1 

1 

127 
20 
1 

19 

1 

128 
20 
1 

20 

i 

403 

397 

2  1 

81-04 

•4 

Punitus  - 
Observatio  - 

3 
28 

2 
28 

4 

5 

4 

5 

|  40 

39 

_ 

8-04 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1848,  1849,  and  1855. 


STATIONAL  RETURNS. — BENGAL. 


663 


No.  41. 


BENGAL. — ALLAHABAD  STATION. — INFANTRY. 

Stational  Returns  European  Troops — Her  Majesty's  Regiments.— -Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  7  Years  -  668. 
Mean  Annual  Strength         -  -  -  -  -  95 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(r.)  the  Number  of  Deaths  by  different  Diseases. 


Four  Years,* 
1847  to  1850. 

Three  Years,* 
1854  to  1856. 

Total  for  7  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 


Diseases. 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

838 

768 

74 

163  | 

184 

8  1 

1,001 

952 

82 

1,498-54 

122-75 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

658 

609 

50 

127 

143 

6 

785 

752 

56 

1,175-2 

83-83 

n. 

CONSTITUTIONAL 

C 

D 

Q 

o 

3 

1 

/ 

3 

5 

10-47 

7-48 

HI. 

LOCAL 

138 

117 

21 

24 

25 

— 

162 

142 

21 

242-52 

31-44 

TV 

DEVELOPMENTAL 

1 

1 

— 



1 

1 

— 

1-49 

— 

V. 

VIOLENCE  - 

O  C 

oD 

OO 

11 

16 

04: 

68*86 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  -r 
Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 
Erysipelas  t 
Dysentery      -          -  - 
Diarrhoea  - 

Cholera  ... 
Ague  ---  - 
Remittent  Fever 
Rheumatism  4 

Order  2. — Enthetic  Dis. 

i 

A 

10 

96 
292 

115 
51 
7 
14 
14 
20 

A 

10 

97 
264 

101 
47 

5 
15 

7 
23 

— 
28 

14 

2 
2 

2 

1 

3 
5 
6 
4 
1 
7 

44 
1 

17 

6 

1 

3 
6 
8 
4 
1 
5 

60 
2 

18 

7 

_ 

— 

719 

688 

55 

1,076-4 

82-34 

Syphilis,  &c.  - 

23 

24 

31 

28 

54 

52 

80-84 

Order  3. — Dietic  Dis. 

ai    i  -t •      fa.  Del.  Tremens 
Alcoholism  H  /   T  ^ 

lb.  Intemperance 

10 
1 

11 

1 

1 

1 

}  „ 

12 

1 

17-96 

1*49 

II. 

Order  1 . — Diathetic  Dis. 

Dropsy 

1 

1 

1 

1 

1-49 

Order  2. — Tubercular  Dis. 

Phthisis  - 
Haemoptysis  - 

5 

2 

3 

1 

i 
i 

}  6 

2 

5 

8-98 

7-48 

III. 

Order  1. 

Cephalitis      -          -  - 
j  Apoplexy      -          -  - 
Insanity  - 
Epilepsy 
Otitis - 

3 
12 

2 

? 

3 

2 
3 
6 

12 

2 
1 

2 
1 

K 

r  30 

L 

17 

12 

44-91 

17-97 

4  0  4 


664)  STATION AL  RETURNS. — BENGAL. 


No.  41. — Bengal  ;  Allahabad  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts. — cont. 


Four  Years,* 
1847  to  1850. 

Three  Years,* 
1854  to  1856. 

Total  for  7  Years* 

Annual  Eatio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(!"■) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.i 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  2. 

Heart  Disease,  &c.  - 

1 

1 

Order  3. 

Bronchitis  - 

Pleurisy        -         -  - 
Pneumonia    -          -  - 

5 
6 

5 
4 

2 

1 
4 

1 

4 

— 

14 

2 

23-95 

2-99 

Order  4. 

Dyspepsia  - 

Enteritis                           '  - 
Ascites         -         -  - 
Hsematemesis 

Hernia          -          -  - 
Ileus  and  Colic 
Haemorrhois  - 
Obstipatio  - 

Hepatitis  ... 
Jaundice        -          -  - 
Spleen  Disease,  &c.  - 

22 
1 

2 
2 

2 

29 
1 
11 

22 

2 
2 

2 

25 
1 
12 

1 

— 

5 

— 

1 
1 

1 
1 
1 

3 

— 

1 

1 
1 
1 

3 

— 

— 

— 

— 
— 

■  78 

73 

6 

116-77 

8-99 

Order  5. 

Nephritis  ... 
Ischuria        -          -  - 
Cystitis         -         -  - 

2 

2 
1 

— 

2 

1 

}  < 

J 

4 

— 

5-99 

— 

Order  7. 

Arthritis       -         -  - 

>  1 

1 

1 

1 

1-49 

Order  8. 

Phlegmon  - 

Ulcer           -         -  - 
Skin  Disease,  &c. 

18 
10 

17 

8 

1 

3 
1 
1 

3 
4 

— 

33 

32 

1 . 

49-41 

1-49 

IV. 

Order  4. 

Atrophy  > 

1 

1 

1 

1 

1-49 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 
Sub-luxation  -  - 
Fracture  » 
Wounds,  Incised 

28 
1 

29 

1 
1 

2 
5 
1 

1 

2 
g 
1 
1 
1 

>■  38 

42 

56-88 

Order  5. 

Punitus  " 
Obserratio  - 

2 
4 

o 
5 

2 

5 

}  8 

12 

11-98 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1851  to  1853. 


STATIONAL  RETURNS. — BENGAL. 


665 


No.  42. 


BENGAL. — CHINSURAH  STATION.—  INFANTRY. 

Stational  Returns. — European  Troops — Her  Majesty's  Regiments.-— Non-Commissioned  Officers 

and  Men, 


Aggregate  Strength  for  6  Years  -  -  692 

Mean  Annual  Strength        -  -  -  -  -115 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  Different  Diseases. 


Three  Years,* 
1847,  1849,  and  1851. 

Three  Years,* 
1852  to  1854. 

Total  for  6  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(2*.)  j 

No. 

of 
Deaths.l 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 

Deaths.  J 

Attacked. 

Died. 

SPECIFIED  CAUSES 

297 

231 

18 

536 

553 

11 

833 

784 

29 

1,203-76 

41-91 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

229 

175 

15 

382 

398 

5 

611 

573 

20 

882-95 

28-90 

n. 

CONSTITUTIONAL 

6 

2 

2 

14 

12 

3 

20 

14 

5 

28-90 

7-22 

in. 

LOCAL 

46 

41 

99 

100 

3 

145 

141 

3 

209-54 

4-34 

v. 

VIOLENCE  - 

16 

13 

1 

41 

43 

57 

Ob 

1 

82  •  37 

I  4D 

ORDERS. 

i. 

Oeder  1. — Miasmatic  Dis. 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Dysentery      -          -  - 
Diarrhoea       -          -  - 
Cholera  ... 
Ague  - 
Remittent  Fever 
Rheumatism  - 

17 
41 

37 

40 
16 
4 
1 
12 

15 
28 
41 
1  o 
34 
4 

4 
1 

9 

1 
1 

2 

3 
23 
1.3 
16 
39 
49 

45 
49 
64 

3 
23 
16 
15 
ots 
42 

1 

47 
55 
69 

1 

1 
1 

492 

461 

20 

710-98 

28-90 

Oeder  2. — Enthetlc  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

37 
1 

20 

51 

62 

|  89 

82 

128-62 

Oeder  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism  {  «•  Del.  Tremens 
[  o.  Intemperance 

1 
1 

1 

1 
1 
1 

16 
4 
4 

17 

4 
4 

1  ■ 

28 

39-02 

Oeder  4. — Parasitic  Dis. 

Vermes  ... 

3 

2 

3 

2 

4-33 

n. 

Oeder  1. — Diathetic  Dis. 

Lumbago  ... 
Dropsy          -         -  - 

1 

1 

1 

}  * 

1 



2-89 

Order  2. — Tubercular  Dis. 

Scrofula 

Phthisis         -          -    ^  - 
Haemoptysis  - 

4 
1 

1 

2 

1 

9 
3 

o 

8 
2 

2 
1 

}  » 

13 

5 

26-01 

7-22 

in. 

Oeder  1. 

Cephalitis  - 

Insanity         -          -  - 
Epilepsy  - 

Otitis  ... 

1 
1 

2 

1 
1 

2 

— 

2 
1 

2 

2 
1 
2 

\  ■ 

9 

13- 

4  P 


666 

No.  42. — Bengal  ;  Chinsurah 


STATIONAL  RETURNS. — BENGAL. 
Station  ;  Infantry.    Stational  Eeturns.   European  Troops  ;  H.M.  Regts.—cow*. 


Three  Years,* 
1847,  1849,  and  1851. 

Three  Years,* 
1852  to  1854. 

Total  for  6  Years.* 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No 
of 
Deaths. 

(C.) 

No 
of 
Attacks. 

(E.) 

No.  dis- 
i-linnreil 
to  Duty. 

(P.) 

No 
of' 
Deaths. 

(C.) 

AT  p. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

in. 

Order  2. 

Pericarditis    -          -  - 
Aneurism  ... 

— 

o 
1 

1 

2 

}  3 

1 

2 

Order  3. 

Bronchitis  ... 
Pneumonia  - 
Asthma  - 

1 

1 

1 

2 
1 

3 
1 

J 

6 

Order  4. 

Dyspepsia                       -  •- 
Enteritis  - 
Ileus  and  Colic 

Haemorrhois  - 
Pistula  ... 
Obstipatis  - 

Hepatitis  ... 
Jaundice  ... 
Spleen  Disease,  &c.  - 

10 
1 

2 
3 

3 
1 

7 

-  1 
2 
4 

3 
1 

— 
— 
— 

— 

6 

— 
14 

5 
2 
4 
15 

1 

5 

16 
4 
2 
4 

16 

1 

— 
— 
— 
— 

66 

— 

Order  5. 

Nephritis  ... 
Ischuria  - 

— 

— 

— 

1 

2 

1 
1 

1 

}  » 

2 

1 

Order  6. 

Hydrocele                -j      •  - 

1 

— 

— 

— 

— 

1 

— 

— 

Order  7. 

Joint  Disease,  &c. 

— 

1 

1 

Order  8. 

Phlegmon      .  ... 
Ulcer  ... 
Skin  Disease,  &c.  H 

11 
8 
1 

9 
7 
1 

— 

29 
9 

34 
4 
1 

— 

1  «, 
>  58 

56 

v. 

Order  1. — Accident  or 
Negligence. 

Contusion  - 

Sub-luxation  -          -  - 

Fracture  - 

-nr      i     f  Gunshot  - 
Wounds  ■{  T    .  , 
I  Incised 

Drowned 

8 
3 

1 
1 

6 
2 

1 
1 

1 

25 
2 
5 

1 

25 
3 
5 

2 

46 

45 

1  j 

Order  5. 

Observatio  4 

3 

3 

8 

8 

-1 

11 

11 

Annual  Ratio  per  1000 
of 

Mean  Strength. 


Attacked. 


4-33 


5-79 


96-83 


4-33 


1-45 


83-81 


66-47 


15-90 


No  Troops  separately  accounted  for  at  this  Station  duritig  the  Years  1848,  1850,  1855,  and  1856. 


STATIONAL  RETURNS. — BENGAL. 


667 


No.  43. 


BENGAL. — DUGSHAI  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  6  Years    -  -  -  4,311 

Mean  Annual  Strength     -  -  -  -  -  719 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,* 
1850  and  1851.  1 

Four  Years,* 
1852  to  1855. 

Total  for  6  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Discuses. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of  I 
Deaths.  1 

Attacked. 

Died. 

SPECIFIED  CAUSES 

2,227 

2,266 

34 

5,232 

4,992 

121 

7,459 

7,258 

155 

1,730-29 

35-95 

CLASSES. 

I, 

ZYMOTIC  DISEASES 

1,452 

1,477 

18 

4,055 

3,880 

94 

5,507 

5,357 

112 

1,277  "5 

25-98 

n. 

CONSTITUTIONAL 

18 

18 

2 

38 

34 

4 

56 

52 

6 

12-99 

1-39 

iii. 

LOCAL 

602 

606 

10 

841 

788 

17 

1,443 

1,394 

27 

334*72 

6-26 

v. 

VIOLENCE  - 

155 

165 

4 

298 

290 

6 

453 

455 

10 

105-08 

2-32 

ORDERS. 

L 

Order  1. — Miasmatic  Dis. 

Quinsy          -  -' 
Catarrh  and  Influenza 
Ophthalmia  - 
Eever  (C.  C.) 
Erysipelas  - 

Dysentery      -          -  - 
Diarrhoea  - 
Cholera  - 

Ague            -          -  - 
Remittent  Fever 
Rheumatism  - 

26 
77 
42 
354 
6 
82 

185 
6 

187 

27 
86 
44 

362 
2 
82 

245 

190 
7 

183 

— 

10 

3 

1 
1 

47 
291 
164 
477 
3 
107 
1,173 

14 
903 

19 
434 

41 

285 
158 
303 
2 

86 
1,168 

12 
927 

20 
437 

3 
13 

50 
1 

5 
2 

•  4,841 

- 

4,667 

107 

1,122-91 

24-83 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

231 
1 

238 
1 

1 

366 
17 

393 
11 

1 

|  615 

643 

2 

142-76 

•46 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,,.      fa.  Del.  Tremens 
Alcoho  ism  J.  ,   t  . 

\  b.  Intemperance 

1 

4 

4 

1 
1 

5 
3 
26 

4 
2 
25 

1 



|  39 

35 

3 

9-05 

69 

Order  4. — Parasitic  Dis. 

Vermes         -          -  - 
Psora 

6 

6 

5 
1 

5 
1 

}  12 

12 

2-78 

n. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy  - 

14 
2 

15 

2 

_ 

15 

5 

16 

4 

1 

|  36 

37 

1 

8'35 

•23 

Order  2. — Tubercular  Dis. 

Scrofula  ... 
Phthisis  ... 
Hsemoptysis  - 

1 
1 

1 

2 

6 
7 

5 

i  6 

1  5 

3 

1 

2 

|  20 

15 

5 

4-64 

1-16 

m. 

Order  1. 

Cephalitis  ... 

Apoplexy  - 

Paralysis  - 

Insanity  - 

Odontalgia  - 

Epilepsy  - 

Otitis  -          -          -  - 
Brain  Disease,  &c. 

15 
2 
13 

5 

14 
10 

15 
2 
11 

3 

16 
9 

1 
1 

42 
1 
4 
2 
1 

13 
9 
1 

43 
1 

3 

1 
13 
9 
1 

1 

[  132 

- 

127 

3 

30-62 

•69 

4  P  2 


668  STATIONAL  RETURNS.— BENGAL. 


No.  43. — Bengal ;  Dugsliai  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts. — cont. 


Two  Years,* 
1850  and  1851. 

Four  Years,* 
1852  to  1855. 

Total  for  6  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

_i  

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(1*0 

No. 
of 
Deaths 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

ILL 

Order  2. 

Pericarditis  - 

Varix  ... 

TTpnrf  "Dispnsp              —  _ 

-1  1       ill    If     1  J  1  OV  ll  ■         y  . 

6 
3 

4 
3 

1 

10 
3 
17 

7 
2 
16 

1 

V  39 

32 

?  1 

9-05 

•23 

Order  3. 

Bronchitis  - 

Pleurisy        -          -  - 
Pneumonia  - 

Asthma         -         -  - 

3 

2 
33 

3 

2 
33 

— 

17 
17 
12 
3 

13 
8 
7 
1 

1 
1 

4 
1 

}  " 

07 

7 

20-18 

1-62 

Order  4. 

Dyspepsia  - 

Gastritis        -          -  - 
Enteritis        -          -  - 
Peritonitis  - 

Ascites          -          -  - 
Hoematemesis  - 

Hernia  ... 

TlOTlC    onH    |     /"v  1 1  rh                         _  h 

Hsemorrhois  - 

Prolapsus  -iV  ii  i           "  ■ 

Fistula  - 

Obstipatio  - 

Hepatitis  - 

Jaundice 

Spleen  Disease,  &c. 

51 
1 
1 

— 

1 
36 
60 

1 

6 
171 

6 
48 

54 
1 
1 

— 

1 

36 
62 
1 

6 

169 
6 

49 

— 
— 
— 

7 

89 
12 

4 
1 
2 
4 

105 
26 

— 

3 
16 
119 

7 
87 

92 
11 

1 

2 
o 
4 
106 
24 

3 
16 
115 

4 
81 

1 
1 

3 

— 
— 

— 

3 

_ 

1 

857 

847 

16 

198-8 

3-72 

Order  5. 

"N^rtllVltl  Q             _                 —  — 

1  i  '['III  1  lilO 

Ischuria  ... 

T<.niiT*.QCic                                 ■■  — 

8 

1 

8 

— 

9 
2 
2 

8 
3 
2 

— 

1 

22 

— 

4-87 

— 

Order  6 

Hydrocele  - 
Testis  Disease,  &c.  - 

z 

1 
1 

1 
1 



}  » 

2 

•46 

— 

Order  7. 

Contractura  - 

3 

3 



_ 



3 

3 



•69 

_ 

Order  8. 

Phlegmon      -          -  -~l 
Abscess         -          -  -J 
Ulcer  -          -          -  - 
Tumor  - 
Skin  Disease,  &c. 

48 
49 

7 

48 
5.3 

7 

— 

101 

83 
1 

13 

91 

82 
] 
12 

z 

\  302 

294 

— 

70-05 

— 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation        -  - 
Fracture  - 

Wounds  |Indsed  . 

Drowned  - 
Found  dead  - 

3 
88 
38 
2 
1 
2 

16 

3 
97 
38 
3 
1 
1 
17 

— 
— 

1 

i) 

1 

1 

179 
24 
1 
6 
2 
13 

o 

176 
22 
1 
6 
2 
13 

— 
— 

— 

376 

382 

4 

87  •  22 

•93 

Order  4.—  Suicide. 

Gunshot  Wound 

1 

1 

•23 

Order  5. 

Punitus  ... 
Observatio  - 

5 

5 

3 
69 

3 
65 

5 

}  » 

73 

5 

17-86 

1'16 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847,  1848,  1849,  and  1856. 
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No.  44. 


BENGAL. — MURREE  STATION. — INFANTRY. 


Stational  Returns  European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  6  Years       -  -  -  -  42.5 

Mean  Annual  Strength        -  -  -  -  -  71 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,*  1 
1851. 

Five  Years, 
1852  to  1856. 

Total  for  6  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
A.tfc&clks. 

(E.) 

No.  dis- 
charged 
i>v  uixiy. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 

(P.) 

No. 

of 

-L»C<AIj11S. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 

(P.) 

No. 
of 

Attacked. 

Died. 

SPECIFIED  CAUSES 

92 

89 

3 

872 

822 

36 

964 

911 

39 

2  268 • 3 

Q  1  •  7fi 

CLASSES. 

I, 

ZYMOTIC  DISEASES 

59 

58 

1 

585 

568 

21 

644 

626 

22 

1,515-31 

51-76 

11. 

CONSTITUTIONAL 

4 

4 

13 

9 

3 

17 

13 

3 

40-0 

7-06 

in. 

LOCAL 

26 

24 

2 

241 

213 

12 

267 

237 

14 

628*24 

32-94 

v. 

VIOLENCE  - 

3 

3 

33 

32 

36 

35 

84-7 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.)  - 
Erysipelas 
Dysentery  - 

Diarrhoea  ... 
Ague            -          -  - 
Remittent  Fever 
Rheumatism  -          -  - 

5 
8 

4 
4 
6 
21 
6 

5 
8 

4 

3 
9 
18 

6 

1 

8 
27 
20 
10 
1 
71 
113 
211 
13 
61 

8 
26 
20 
10 
1 
61 
107 
210 
11 
69 

1 

12 
2 
1 
2 
1 

■  589 

576 

20 

1,385-9 

47-06 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

3 

3 

33 
2 

31 
2 

2 

38 

36 

2 

89-41 

4-7 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,          fa.  Del.  Tremens 
Alcoholism  <  i  -r  , 

I  b.  Intemperance 

1 
1 

1 
1 

6 
4 
5 

4 
4 
4 

[  " 

14 

40-0 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

Dropsy  ... 

1 

1 

1 

5 

1 

4 

6 

16-47 

Order  2. — Tubercular  Dis. 

Scrofula  ... 
Phthisis  ... 
Haemoptysis             •  » 

2 
1 

2 
1 

2 

3 
2 

2 
2 

3 

\  » 

7 

3 

23-53 

7-06 

4  P  3 


670  STATiONAL  RETURNS. — BENGAL. 


No.  44. — Bengal ;  Murree  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Begts. — cont. 


One  Year,* 
1851. 

Five  Years, 
1852  to  1856. 

Total  for  6  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

01 

deaths.  1 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 

to  Duty,  i 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E-) 

No.  dis- 

to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Ordek  1. 

Cephalitis  - 
Apoplexy 

Paralysis       -          -  - 
Epilepsy  - 
Otitis  - 

1 

1 

— 

— 

5 
1 
2 
11 
1 

5 

2 
11 
1 

1 

J 

20 

1 

49-41 

2-35 

Order  2. 

Pericarditis 
Hydrothorax  - 
Heart  Disease,  &c. 



1 



— 



1 

I 

1 
1 



"1 

I  3 

o 

1 

7-06 

2-35 

Order  3. 

Bronchitis  - 

Pleurisy  ... 
Pneumonia 

1 

1 

— 

3 

3 

1 

}  ' 

6 

1 

14-12 

2-35 

Order  4. 

Dyspepsia  - 
Gastritis 

Enteritis  ... 
Peritonitis  - 
Hcemorrhois 
Ileus  and  Colic 

Fistula          ~          _  - 
Obstipatio  - 
Hepatitis  - 
Jaundice  .- 
Spleen  Disease 

1 
1 
1 

1 
1 

1 

15 
1 

1 
1 
1 

8 

1 

137 
2 

29 

5 
1 
1 

— 

1 
9 

1 

3 
2 
8 

5 

1 

3 
2 

8 
5 

— 
— 

1 

8 

! 1 

110 

2 

31 

218 

191 

11 

512-94 

25-89 

Order  8. 

Phlegmon  - 

Ulcer  -          -          -  - 
Skin  Disease,  &c. 

1 

1 

6 
9 
3 

6 
9 
2 

}  » 

18 

44-71 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion                 -  i 
Sub-luxation             -  - 
Fracture  - 

^WKT  :  : 

2 
1 

2 
1 

2 
8 
3 
1 

2 

2 
8 
3 
1 

2 

r-  19 
i 

J 

19 

44-71 

Order  5. 
Observatio     -          -  - 

17 

16 

17 

16 

40- 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1850. 
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No.  45. 


BENGAL. — KTJRRACHEE. — INFANTRY. 

Stational  Returns. — European  Troops— Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  4  Years  -  .  416 
Mean  Annual  Strength        -  -  -  -  104 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Four  Years,* 
1853  to  1356. 

Total  for  4  Years.  -" 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Diseases. 

ic  ■> 

IE  \ 

IT1  \ 

IIP.) 

Class. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

573 

591 

17 

573 

591 

17 

1,377-5 

40-86 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

432 

448 

15 

432 

448 

15 

1,038-56 

36-06 

TT 
XX. 

CONSTITUTIONAL 

9 

9 

1 

9 

9 

1 

21-63 

2-4 

in. 

LOCAL        -         -           -  - 

107 

108 

1 

107 

108 

1 

257 • 22 

2'4 

v. 

VIOLENCE  -         -  - 

25 

26 

25 

26 

60-09 

ORDERS. 

i. 

Order  I. — Miasmatic  Dis. 

Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 

Fever  (C.  C.)  - 

4 
47 
12 
12 

4 
48 
12 
13 

Dysentery  - 

33 

35 

4 

-  366 

376 

15 

879-81 

36-06 

Diarrhoea  - 

176 

175 

8 

Ague    -         -         -         -  - 

29 

37 

Remittent  Fever  - 

6 

5 

2 

Rheumatism  - 

47 

47 

1 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 

57 

62 

57 

62 

137-02 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

8 

9 

8 

9 

19-23 

Order  4. — Parasitic  Dis. 

Psora  - 

1 

1 

1 

1 

2-4 

ii. 

Order  2. —  Tubercular  Dis. 
Scrofula  .... 

4 

5 

I  Haemoptysis  .... 

5 

4 

1 

}  • 

9 

1 

21-03 

2-4 

4  P  4 


672  STATIONAL  B.ETURNS. — BENGAL. 

No.  45.— Bengal ;  Kurrachee  Station  ;  Infantry.   Stational  Returns.  European  Troops  ;  H.  M.  Regts  cont. 


Diseases. 

Four  Years,* 
1853  to  1856. 

Total  for  4  Years.* 

Annual  Eatio  per  1000 
of 

Mean  Strength. 

(C.) 

(E.) 

(P.) 

(C.) 

(E.) 

(F.) 

J  Class 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Died. 

TTr 

Order  1. 

Cephalitis  .... 
Paralysis  .... 

4 
3 

4 

3 

— 
— 

Insanity  .... 

15 

15 



28 

28 

— 

67-31 

— 

Epliepsy  .... 

5 

5 

Otitis  ..... 

1 

1 

— 

Order  2. 

Pericarditis  - 

12 

11 

1 

12 

11 

1 

28-84 

2-4 

Order  3. 

Bronchitis  - 

3 

3 

— 

Pneumonia  .... 

1 

3 

}  « 

6 

9 '62 

Order  4. 

Dyspepsia  .... 

8 

8 

— 

Ascites  .... 

1 

1 

— 

Hsemorrhois  .... 
Fistula  .... 

2 
1 

2 
1 



30 

30 

— 

72-12 

— 

Hepatitis         -          -          -  - 

17 

17 



Spleen  Disease,  &c. 

1 

1 

— 

Order  3. 

Hydrocele  .... 

1 

1 

— 

Testis  Disease,  &c. 

1 

1 

}  2 

2 

— 

4-81 

— 

Order  8. 

Phlegmon  - 

15 

15 

Ulcer  - 

15 

15 

— 

31 

— 

74-52 

— 

Skin  Disease,  &c.  - 

1 

1 

— 

V. 



Order  1. — Accident  or  Negligence. 

Burns  or  Scalds  ... 
Contusion  .... 

1 
16 

1 
16 

Sub-luxation  .... 

2 

2 

■  24 

24 

57'68 

Eracture  - 

1 

1 

Wounds,  Incised  ... 

4 

4 

Order  5. 

Punitus  .... 
Observatio       -          -          -  - 

1 

1 
1 

}  ■ 

2 

2-41 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1852. 
JS.B. — Invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  46. 


BENGAL.— SUBATHOO  STATION. — INFANTRY. 


Stational  Returns  European  Troops — Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  3  Years  439 
Mean  Annual  Strength      -  -  -  -  146 


Return  showing  (c)  the  Number  of  Attacks  of  Sickness  ;  (s.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1853  to  1855. 

Total  for  3  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

(C.) 

(S3.) 

(P.) 

(C.) 

(B.) 

(F.) 

Class. 

No. 

of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 

of 

Deaths.  1 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1 

674 

640 

1 

23 

674 

640 

23 

1,535'3 

52-39 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

520 

491 

20  j 

520 

491 

20  [ 

I  184"5 

45  -  55 

n. 

CONSTITUTIONAL 

5 

4 

2  \ 

5 

4 

2  1 

11-39 

4-56 

in. 

-LUCALi  .... 

1  O  Pi 
JL.it> 

1  *Sw 

126 

l  \ 

\ 

287  *  02 

J.  J.O 

v. 

VIOLENCE 

23 

23 

23 

23 

52-39 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 

12 

12 

i 

1 
1 

Catarrh  and  Influenza  - 

34 

33 

i 

Ophthalmia  - 

57 

61 

Fever  (C.  C.)  - 

100 

87 

3 

Erysipelas  .... 
Dysentery  .... 

2 
12 

2 
12 

2 

I  446 

418 

20 

1,015-93 

45-55 

Diarrhoea  .... 

80 

67 

12 

Ague                        -          -  - 

107 

103 

Remittent  Fever  ... 

2 

1 

1 

Rheumatism  - 

40 

40 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.    -         -  » 

71 

70 

71 

70 

161-73 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy     -         -  - 

1 

1 

1 

1 

2-28 

Order  4. — Parasitic  Dis. 

Vermes           «         «         »  « 

1 

1 

Psora             «         »  * 

1 

1 

■ 

|}  2 

2 

4-56 

674  STATIONAL  RETURNS. — BENGAL. 


No.  46. — Bengal  ;  Subathoo  Station  ;  Infantry.    Stational  Return*.    European  Troops  ;  H.M.  Regts. — cont. 


Three  Tears,* 
185.3  to  1855. 

Total  for  3  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(1*0 

(C.) 

(B.) 

(F.) 

Class. 

IN  O. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

IN  O. 

of 
Deaths. 

I>  o. 

of 
Attacks. 

charged 
to  Duty. 

"NTn  I 

of  1 

Deaths.  | 

Attacked. 

Died. 

n. 

Order  2. — Tubercular  Dis. 

Phthisis           -          -  - 

-  D 

O 

2 

4-56 

m. 



Order  1. 

Cephalitis  - 

2 

2 

Paralysis  - 

5 

5 

— 

19 



36-45 

Epilepsy         -         -  - 

6 

9 

Otitis  - 

3 

3 



Order  2. 

Pericarditis  - 

3 

2 

1  4 

3 

9*  11 

Heart  Disease,  &c. 

1 

1 



J 

Order  3. 

Bronchitis  - 

3 

3 

— 

6 

6 

— 

13-67 

— 

Pneumonia  - 

3 

q 
o 

J 

Order  4. 

Dyspepsia  - 

29 

25 

— 

Ileus  and  Colic  - 

8 

7 

— 

Obstipatio 

2 

2 

-  58 

52 

1 

132-12 

2-28 

Hepatitis  - 

13 

12 

in 

Spleen  Disease,  &c. 

6 

6 

- 

Order  8. 

Phlegmon  - 

29 

29 

>  42 

95*67 

Ulcer   -         -         -  - 

11 

11 

— 

42 

— 

— 

Tumor  - 



2 

2 

— 

J 

v. 

Order  1. — Accident  or 
Negligence. 

Contusion  - 
Sub-luxation 

5 
13 

5 
13 

H 20 

20 

45-55 

"Wound,  Incised 

2 

2 

Order  5. 

Observatio  r 

3 

3 

3 

6-84 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1853  and  1856. 


STATION AL  RETURNS.  —BENGAL. 


675 


No.  47. 


BENGAL.— GO  VINGHUR  STATION. — INFAN  TRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissionec  Officers 

and  Men, 


Aggregate  Strength  for  2  Years       -  -  -  -  107 

Mean  Annual  Strength        -  -  -  -  54 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Diseases. 

One  Tear,  1851.* 

One  Year,  IS 

52* 

1 

Total  for  2  Years  * 

Annual  Ratio  per  100C 
of 

Mean  Strength. 

(C.) 

No. 

of 

Attacks. 

1  (=■) 

No.  dis- 
charged 
to  Duty. 

Class. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

185 

181 

2 

5 

187 

186 

1,747-7 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

158 

157 



2 

3 

160 

160 

1,495-3 

_ 

n. 

CONSTITUTIONAL 

— 

— 

— 

— 

in. 

LOCAL 

14 

11 

2 

14 

13 

130-84 

v. 

VIOLENCE  - 

13 

13 





— 

13 

13 



121-49 

ORDERS. 

i. 

Order  L — Miasmatic  Dis. 

Ophthalmia  - 
Fever  (C.  C.) 
Dysentery  - 

T^mTrlirpft  _ 

1  'I.I  I  l  IMl  ii                                            —  — 

Ague  - 

Remittent  Fever        -  « 
Rheumatism  - 

4 

1 

2 

138 
\ 

3 

4 

1 

1 

2 

136 

c> 

3 

— 
— 
— 
— 

— 

1 
1 

— 

— 

1 

2 

— 

- 



_ 

"I 

152 

152 

Order  2  Enthetic  Dis. 

Syphilis,  &c. 

7 

7 

— 

— 

— 

— 

7 

7 

— 

65-42 

— 

Order  3. — Dietic  Dis. 

Alcoholism,  Intemperance 

1 
1 

1 

— 

1 

1 

9-35 

in. 

Order  1. 

Cephalitis 
Odontalgia  - 
Otitis  - 

1 

2 
1 

2 
1 

1 

}  > 

4 

37"38 

Order  4. 

Dyspepsia  - 
Hsemorrhois  - 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c.  - 

1 
1 
4 
1 
1 

1 

4 
1 
1 

8 

7 

74-76 

Order  6. 

Hydrocele 

1 

1 

1 

1 

9-35 

Order  8. 

Ulcer  ... 

1 

1 

1 

1 

9-35 

v. 

Order  1. — Accident  or 
Negligence. 

Contusion  - 

13 

13 

13 

13 

121-94 

Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1850,  and  1853  to  1856. 

4  Q  2 
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STATIONAL  RETURNS. — BENGAL, 


No.  48. 


BENGAL. — BERHAMPORE  STATION. — INF  AN  TRY. 


Stational  Returns.— European  Troops— Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  2  Years       -  -  -  -  146 

Mean  Annual  Strength         -  -  -  -  73 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Ddty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,* 

1849.  \ 

One  Year,* 

1855.  ; 

Total  for  2  Years.*  | 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

|  Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

CP.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths.! 

(C) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 

Deaths.  g 

Attacked. 

Died. 

SPECIFIED  CAUSES 

-31 
o  i 

Q 

y 

-  Q 

/  o 

OU 

117 

9 

958" 91 

01  00 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

51 

22 

8 

63 

68 

114 

90 

8 

780-83 

54-81 

II. 

CONSTITUTIONAL 

III. 

LOCAL 

10 

8 

1 

10 

13 

20 

21 

l  ! 

136-99 

6-85 

V. 

VlOl/JiJNCL  - 

1 

1 

— 

5 

5 

6 

6 

1 

41-09 

— 

ORDERS. 

I. 

Opi^ttt*  1   •  l\T'n cm// fto 

Vy  .It  I  '  [  j  1^    J.  .         J.TJ.  i  tt  0//IXI  f  t\j    -L-S  to  . 

Ophthalmia  - 
Fever  (C.  C.) 
Dysentery  - 

Diarrhoea  .... 

Olinlpn              —               —  _ 

Ague  ... 
Remittent  Fever 
Rheumatism  - 

1 

o 
10 

9 
16 

1 

6 
6 

5 

.3 
5 

4 
10 
1 
1 
1 

29 

/ 

4 
10 
1 
1 

3 
29 

— 

100 

1 

J 

73 

8 

684-94 

54-81 

Order  2. — Enlhetic  Dis. 

Syphilis,  &c.  - 

2 

2 

— 

9 

12 

— 

11 

14 

— 

75-34 

— 

(f  T>  "T\  J?  T>     Q                 J)  ,  nj l  ft      fil  Q 

Purpura  and  Scurvy  - 
Alcoholism — Intemperance 

1 

1 

1 

1 

1  9 

1  «  .  " 

lo  / 

Order  4. — Parasitic  Dis. 

Psora  - 

1 

1 

1 

1 

6-85 

III. 

Order  1. 

Cephalitis  - 
Apoplexy  - 
Otitis  - 

1 
1 

1 

1 

— 

o 

— 

2 

— 

J 

3 

1 

27-41 

6*85 

Order  4. 

Dyspepsia  - 
Ileus  and  Colic 
Haimorrhois  - 
Obstipatio  - 
Hepatitis  - 
Spleen  Disease,  &c.  - 

1 
5 

1 

4 

1 

1 

1 
1 

1 

2 

2 
2 

1 
1 

1 

\  " 

J 

12 

68-49 

Order  8. 

Phlegmon  - 

Ulcer  ... 

o 

2 

1 

3 

1 

3 

}  6 

6 

41-09 

V. 

Order  1. — Accident  or 
Negligence. 

I 
I 

Burns  or  Scalds 

Contusion      -          -  - 

Sub-luxation  - 

Luxation  ... 

1 

1 

2 
1 
1 

2 
1 
1 

}  ■ 

5 

34-24 

Order  5. 

Punitus         -          -  - 

1 

1 

1 

1 

6-85 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847,  1848,  1850,  1851,  1852,  1853,  1854,  and  1856. 


STATIONAL  RETURNS. — BENGAL. 


677 


No.  49. 


BENGAL.— BAZII)  KHAIL  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments, — Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength  43 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

the  Number  of  Deaths  by  different  Diseases. 


One  Year,  1854.* 

1 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases.  | 

(IT*  \ 

(JCj.) 

(C.) 

(B.) 

Class. 

| 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No.  I 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

8 

10 

8 

10 

18G-05 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

7 

9 

7 

0 

102-79 

II. 

CONSTITUTIONAL 

III. 

LOCAL        ...  - 

1 

1 

1 

1 

23-26 

V. 

VIOLENCE  .... 

ORDERS. 

I. 

Okdeb  1. — Miasmatic  Dis. 
Catarrh  and  Influenza 

1 

o 

Fever  (C.  C) 
Dysentery  - 

2 
1 

2 
1 

"  6 

7 

139-53 

Ague                        -          -  - 

2 

2 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 

!!  i 

2 

1 

2 

23-26 

III. 

Okdek  6. 

Hydrocele  - 

1  i 

1 

1 

1 

j  23-26 

*  No  Troops  separately  accounted  for  at  this  Station  except  during  the  Year  1854. 


4  Q  3 
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STATIONAL  RETURNS. — BENGAL. 


No.  50. 


BENGAL.— GHAZEEPORE  STATION. — INFANTRY. 


Stational  Returns — European  Troops— Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength        -  -  -  .  404 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Diseases. 

One  Year,  1849.* 

Total  for  1  Year.* 

S  Annual  Ratio  per  1000 
of 

j      Mean  Strength. 

(C.) 

(E.) 

(P.) 

(C.) 

(E.) 

(Pi) 

Clasi 

No. 

01 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

722 

666 

19 

722 

666 

19 

1,787-12 

47*03 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

592 

537 

18 

592 

537 

18 

1,465'35 

44*55 

II. 

CONSTITUTIONAL 

1 

3 

1 

3 

2*47 

III. 
IV. 

LOCAL          -  - 

112 

110 

1 

112 

110 

1 

277*23 

2*47 

DE  VELOPMFNT  A  T. 

1 

1 

1 

1 



2-47 

V. 

VIOLENCE    -         -  „ 

16 

15 

16 

15 

— 

39-6 

— 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Catarrh  and  Influenza  - 
Ophthalmia  - 
Eever  - 
Erysipelas  - 

3 
10 

63 
77 
3 

3 
11 

65 
71 

3 

3 

Dysentery  - 

63 

61 

2 

-  356 

344 

17 

881*19 

42*08 

Diarrhoea  - 

32 

2 

32 

Cholera  .... 

10 

7 

4 

Ague  - 

18 

18 

Remittent  Fever  - 

56 

51 

5 

Rheumatism  - 

21 

22 

1 

Order  2.  —Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

235 
1 

192 
1 

1 

|  236 

193 

1 

584*16 

2*47 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  ■ 

1 

1 

1 

1 

2'47 

Order  2. — Tubercular  Dis. 

Phthisis  * 

1 

2 

Hemoptysis  - 

1 

}  - 

STATIONAL  KETUKNS. — BENGAL.  679 
No.  50. — Bengal ;  Ghazeepore  Station  ;  Infantry.   Stational  Returns.  European  Troops  ;  II.M.  Regts. — cont. 


One  Year,  1849.* 

Total  for  1  Year.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

or 

Deaths. 

Attacked. 

Died. 

ni. 

Order  1. 

Apoplexy 
Paralysis 
Otitis  - 

-     "  - 
Order  3. 

1 

2 
10 

"  2 
10 

1 

— 

|  „ 

12 

i 

32-18 

2-47 

Bronchitis 

4 

4 

\  • 

6 

— 

14-85 

— 

Pneumonia 

Order  4. 

2 

2 

— 

Dyspepsia 
Peritonitis 

8 
I 

8 
1 

— 

Ascites  -         -         -         -  - 
Ileus  and  Colic  -          -          -  - 

1 

15 

15 

y  32 

31 

79*21 

Obstipatio 
Hepatitis 

Order  5. 

4 
3 

4 
3 

— 

Ischuria 

Order  6. 

2 

2 

— 

2 

2 

— 

4*94 

— 

Hydrocele 

Order  8. 

— 

2 

— 

— 

■  2 

-  — 

u  _ 

— 

Phlegmon 
Ulcer  - 

19 
24 

20 
23 

59 

57 

_ 

146-05 

— | 

Skin  Disease,  &c. 

1G 

14 

— 

IV. 

Order  4. 

Atrophy 

1 

1 

— 

1 

.  1 

— 

2*47 

— 

v. 

Order  1 

— Accident  or  Negligence. 

Contusion 
Fracture 

Order  5. 

14 
1 

13 
1 

I-  >• 

14 

37-13 

Punitus 

1 

1 

1 

1 

2*47 

*  No  Troops  separately  accounted  for  at  this  Station  except  during  the  Year  1849. 


4  Q  4 


080 


STAT10NAL  RETURNS. — BENGAL. 


Nc.  51. 

BENGAL. — LUCKNOW. — INFANTRY. 


Statxonal  Returns — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength        -----  629 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty;  and 

(r.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,  1856.* 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(£■•) 

(C.) 

(S.) 

(P.) 

Class. 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

No.~ 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

736 

740 

81 

836 

741 

81 

I,j29  08 

1 2S '  /  S 

I. 

ZYMOTIC  DISEASES 

716 

635 

71 

716 

635 

71 

1,138*3 

112*88 

II. 

CONSTITUTIONAL 

5 

4 

1 

5 

4 

1 

7-95 

1*  59 

III. 

LOCAL  - 

107 

95 

8 

107 

95 

8 

170-11 

12*72 

V. 

VIUIjIIijNuIIi  " 

8 

6 

1 

8 

6 

1 

12-72 

1*59 

ORDERS. 

T 
X. 

Small  pox        -          -          -  - 

Quinsy  - 

Catarrh  and  Influenza 

Ophthalmia     -         -          -  - 

Fever  (C.C.)  - 

7 
12 

50 
70 
94 

12 
51 

66 
86 

1 

7 

Dysentery       -          -          -  - 

16 

11 

G 

.  605 

528 

71 

961-84 

112-88 

Diarrhoea        -          -          -  - 

81 

62 

10 

Cholera          -         -         -  - 

66 

21 

45 

Ague  - 

171 

178 

1 

Remittent  Fever  « 

2 

2 

Rheumatism               -          -  - 

36 

33 

Order,  2. — Enthetic  Dis. 

Syphilis,  &c.  •• 

108 

105 

10S 

105 

171-70 

Order  3  Dietic  Dis. 

Purpura  and  Scurvy  - 

2 

2 

2 

2 

3-18 

Order  4. — Parasitic  Dis. 

Vermes          -         -         -  - 

I 

1 

1-59 

II. 

Order  1. — Diathetic  Dis. 

Lumbago        *        a        «  '  • 

1 

1 

1 

1 

STATIONAL  BETUENS. — BENGAL.  681 
No.  51.— Bengal  ;  Lucknow  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.M.  Regts.— cont. 


One  Year,  1856.* 

Total  for  1  Year.* 

Annual  llatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(23.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(53.) 

No.  dis- 
charged 
to  Duty. 

(T.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

IT. 

Ordek  2. —  Tubercular  Bis. 
Scrofula 

Phthisis  - 
Haemoptysis  - 

2 
o 

1 

2 

1 

}  ' 

3 

1 

G\36 

r  59 

in. 

Order  1. 

Apoplexy  .... 
Paralysis  - 

Insanity  .... 
Epilepsy         -          -          -  - 

Order  2. 

Pericarditis 
Heart  Disease,  &c. 

Order  3. 

9 
1 
1 
4 

5 
2 

4 

1 
4 

2 

_ 
5 

— 
— 

1  5 

}  ' 

9 
G 

— 

io  CJ 

11'  13 

7"  95 
— 

Epistaxis       "  -          -  - 
Bronchitis        -          -          -  - 
Pleurisy  .... 
Pneumonia  - 

2 
4 

1 
1 

3 
4 

— 

1 

J 

9 

— 

14'31 

— 

Order  4. 

Dyspepsia  .... 
Hsemorrhois  .... 
Fistula            -         -         -  - 
Hepatitis  .... 
Jaundice  .... 
Spleen  Disease,  &c.  - 

6 
2 
1 

22 
10 

IS 
1 

17 
10 
7 

- 

— 

3 

1 

1 

1 

1 

I 

J  48 

J 

41 

3 

76-31 

4-  77 

Order  5. 

Nephritis  - 

2 

4 

— 

2 

4 

— 

:          3-  18 

— 

Order  8. 

Phlegmon  .... 
Ulcer  ----- 

22 
4 

21 

— 

}  20 

26 

41-33 

— 

v 

Order  1. — Accident  or  Negligence. 

Burns  or  Scalds  ... 
Contusion  - 
Sub-luxation  - 

Wounds,  incised  ... 

1 

2 
3 
1 

2 
2 
1 
1 

— 

L 

r  / 
1 

J 

G 

1 1  •  1 3 

Order  4. — Suicide. 

Suspendium  .... 

1 

1 

T59 

Order  5. 

Observatio  - 

1 

1 

1*59 

*  No  Troops  separately  accounted  for  at  this  Station  except  during  the  Year  185G. 

4  R 
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STATIONAL  RETURNS. — BENGAL. 


No.  52. 


BENGAL.— MEERUT. 

Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Eegiments  or  Detachments  at  the  Station. 


Names. 


Admissions 
into 
Hospital 
during  the 
Year. 


Discharged 

from 
Hospital. 


9th  Lancers 
32nd  Foot 
80th  Foot 
Detachments 
9th  Lancers 
Detachments 
Detachments 
18th  Foot 
29th  Foot 
Detachments 
14th  Dragoons 
29th  Foot 
Detachments 
14th  Dragoons 
Detachments 
14th  Dragoons 
Detachments 
14th  Dragoons 
81st  Foot 
Detachments 
52nd  Foot 
81st  Foot 
Detachments 
52nd  Foot 
60th  Foot 

Total 

Mean 


STATIONAL  RETURNS. — BENGAL. 


683 


No.  53. 


BENGAL.— UMBALLA  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments — Non-Commissioned  Officers 

and  Men. 


(b.)— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admission,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 

Deaths. 

Names. 

Strength. 

1847 

3rd  Dragoons 

658 

78-25 

981 

951 

18 

1847 
1847 

14th  Dragoons  - 
61st  Foot 

570 
959 

>  2,188<^ 
!  1 

54-75 
91 

829 
1,496 

795 
1,472 

34 
47 

1847 

Detachment 

1-25  . 

J  I 

— 

5 

3 

2 

1848 

3rd  Dragoons 

334-25 

]  r 

28-5 

380 

359 

5 

1848 

98th  Foot 

731-75 

>  L07K 

93  •  25 

1,588 

1,551 

44 

1848 

Detachment 

5-25 

J  I 

•75 

7 

7 

— 

1849 

3rd  Dragoons 

294-25 

1  r 

15-5 

236 

237 

9 

1849 

18th  Foot 

461-5 

y      808  < 

51 

822 

844 

30 

1849 

Detachment 

51  -75 

J  L 

15 

83 

63 

9 

1850 

3rd  Dragoons 

475-25 

1  f 

28 

538 

477 

7 

1850 

75th  Foot 

917-25 

y  ],399< 

73-25 

1,418 

1,395 

43 

1850 

Detachments 

6-25 

J  i 

1-25 

13 

13 

1 

1851 

9th  Lancers 

637-75 

1  r 

46-75 

872 

839 

10 

1851 

75th  Foot 

988-75 

y  1,635< 

54  •  75 

979 

957 

27 

1851 

Detachments 

8-25 

•25 

13 

13 

1 

1852 

1  8^9 

9th  Lancers 
75th  Foot 

615-75 
939-25 

j    1,555  { 

47-5 

928 

904 
1  4fi8 

23 
1 1 1 

1 1  X 

1853 

9th  Lancers 

600-25 

1  J 

28-25 

739 

745 

12 

1853 

75th  Foot 

425 

y  1,032< 

27-75 

976 

680 

5 

1853 

Detachment 

7-25 

2-5 

38 

25 

1 

1854 

9th  Lancers 

579-5 

29-75 

840 

826 

9 

1854 

32nd  Foot 

218-75 

17-5 

422 

427 

9 

1854 
1854 

52nd  Foot 
53rd  Foot 

750-75 
217-25 

>   2,066  < 

53-75 

20 

1,080 
474 

1,048 
523 

39 
17 

1854 

60th  Foot 

205-5 

20 

625 

692 

3 

1854 

Detachments 

93-75 

6-5 

95 

128 

1855 
1855 

9th  Lancers 
Detachments 

716 

3-5 

}      719  { 

32*5 
■75 

796 
6 

786 
5 

11 
1 

1856 
1856 

9th  Lancers 
Detachments 

619-5 
7-75 

}      627  { 

43-25 
*50 

1,344 
17 

1,331 
17 

5 

Total  - 

13,100-25 

13,100 

1,021 

20,215 

19,581 

533 

Mean  - 

1,310 

102 

2,021 

1,958 

53 

4  R  2 


684  STATIONAL  RETURNS. — BENGAL, 

No.  54 

BENGAL.— FEROZEPORE  STATION. 

Stational  Retdkns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 
constantly 
sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1847 

53rd  Foot 

923 

923 

90-25 

1,648 

1,602 

59 

1848 

14th  Dragoons  - 

163-50 

|     464  1 

24 

379 

313 

12 

1848 

32nd  Foot 

301 

25-5 

912 

841 

18 

1849 

10th  Foot 

726-5 

1       *7Q1  / 
I.      ti)L  < 

69-5 

1,161 

1,198 

41 

1849 

Detachments 

64-5 

J  t 

8- 

133 

122 

11 

1850 

87th  Foot 

575 

575 

68 

1,872 

1,827 

62 

1851 
1851 

87th  Foot 
Recruits 

890-25 
153-25 

}    1,044 1 

95 

12-25 

1,779 
446 

1,616 
456 

61 
10 

1852 
1852 

87th  Foot 
Detachments 

944-75 
7-25 

}      952  { 

J  L 

62-5 

1,291 

1  A 

14 

1,254 

1  A 

24 

1853 

87th  Foot 

716 

716 

48 

808 

785 

12 

1854 

70th  Foot 

748 

748 

66 

1,665 

1,417 

17 

1855 
1855 

70th  Foot 
Detachments 

843-75 
16- 

1      860 1 

74-75 
11-75 

1,479 

53 

1,630 
53 

7 

1856 
1856 

61  st  Foot 
70th  Foot 

234-5 
633-75 

J      868  1 

30-75 
77 

1,504 
1,683 

1,551 
1,576 

12 
100 

Total  - 

7,941 

7,941 

763-25 

16,827 

16,255 

446 

Mean  - 

794 

76-32 

1,682 

1,625 

44-6 

No.  5o. 

—BENGAL.— LAHORE  STATION. 

1847 

10th  Foot 

894 

894 

86 

1,884 

1,795 

77 

1848 
1848 

10th  Foot 
53rd  Foot 

480 
780 

}    1,260 1 

47*5 
66-25 

733 
1,340 

693 
1,290 

22 
71 

1849 

14th  Dragoons 

437 

49'5 

772 

761 

24 

1849 

98th  Foot 

701-25 

|  1,227| 

67  "25 

1,659 

1,542 

59 

1849 

Detachments 

89 

16*5 

271 

223 

19 

1850 
1850 

14th  Dragoons  - 
98th  Foot 

622 
9'5 

}      632  { 

73-75 
5  * 

1,285 
12 

1,238 
32 

30 

2 

1851 

Detachments 

902 

902 

99-25 

3,652 

3,535 

113 

1852 

96th  Foot 

836 

836 

89"5 

3,611 

3,562 

58 

1853 

96th  Foot 

643 

643 

48 

1,517 

1,459 

38 

1854 

10th  Foot 

919 

919 

83-25 

1,621 

1,607 

27 

1855 

10th  Foot 

677*75 

48*75 

884 

854 

15 

1855 

81st  Foot 

243*75 

1  93s| 

14* 

370 

407 

1855 

Detachments 

14 

4*50 

69 

56 

3 

1856 
1856 

81st  Foot 
Detachments 

956-25 
9-75 

j      966 1 

102-5 
4 

2,887 
64 

2,650 
66 

162 

5 

Total  - 

9,214*25 

9,214 

905-50 

22,631 

21,770 

725 

Mean  - 

921 

91-55 

2,263 

2,177 

72 

STATIONS  L  EETUKNS. — BENGAL. 


685 


No.  56. 


BEN  GAL. — FORT  WILLIAM  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Regiments  or  Detachments  at  the  Station. 


Names. 


Strength. 


Mean 
Strength 
during  the 
Year. 


Mean 
Number 
constantly 
sick  in 
Hospital. 


Admissions 
into 
Hospital 
during  the 
Year. 


Discharged 
from 
Hospital. 


9th  Foot 
39th  Foot 
94th  Foot 
50th  Foot 
General  Hospital 
Detachments 
18th  Foot 
21st  Foot 
50th  Foot 
General  Hospital 
96th  Foot 
70th  Foot 
General  Hospital 
70th  Foot 
Detachments 
General  Hospitals 
18th  Foot 
General  Hospital 
29th  Foot 
80th  Foot 
General  Hospital 
General  Hospital 
98th  Foot 
Detachments 
General  Hospital 
35th  Foot 
98th  Foot 
General  Hospital 
53rd  Foot 
General  Hospital 

Total  - 

Mean  - 


118 

75-5 
117 
247-5 
233-75 

13-75 
375-5 


113-5 

29-25 
463-75 
276-25 
664-75 
5-25 

20-25 
991-5 

13 
100 
190-75 
101-5 

86 
832 

37 

35 

96-75 
165-50 

92-75 
557-25 

15-5 


>  805<; 


6,077-5 


489 

769 

690 
1,004 

402 
86 
904 

355 
573 


7-25 
3-75 
10 

28-25 
10-5 

50-75 


6-25 
•25 
55-5 
10-5 
70-75 

2-25 

6-25 
107-5 

1-75 
11 

21-75 
6-75 

5 

56*75 

5*75 

9-25 
15-5 

4-5 
35-25 

1 


150 
15 
145 
418 

366 
22 
988 


223 
15 
1,381 
428 
1,481 
14 
69 
1,456 
77 
296 
318 
232 
179 
1,339 
81 
132 
167 
86 
165 
1,179 
37 


6,077 


608 


543-80 


54- 


11,453 
1,145 


180 

29 
199 
422 
301 

61 
897 

23 

38 
261 

15 
1,296 
377 
1,441 

12 

85 
1,378 

77 
254 
290 
227 
152 
1,230 

75 
126 
216 
158 
155 
1,103 

27 


11,105 


1,110 


4  R  3 
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STATIONAL  RETURNS. — BENGAL. 


No.  57. 


BENGAL.— LANDOUR. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments  Non-Commissioned  Officers 

and  Men. 


(b.)— Re: 

?ttrn  sliowin 

5  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 

Year. 

Regiments 

or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

JMean 
Number 
constantly 

sick  in 
Hospital. 

A  t\  mi  ^QinTiQ 

XllllUioOlUUi) 

into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

1 

Barnes. 

Strength. 

1847 

H.  M.  Troops  (Invalids)  - 

115 

115 

11-75 

202 

1 

187 

13 

1848 

Sanitary  Depot  - 

10 

10 

1-5 

29 

16 

1849 

33  ;» 

115 

115 

21-25 

162 

147 

13 

1850 

))  >» 

84 

84 

10- 

98 

90 

8 

1851 

5)  31 

- 

87 

87 

27-75 

201 

187 

14 

1859 

33  33 

97 

97 

31-75 

245 

243 

4 

1  OuO 

33  J' 

157 

157 

12-5 

370 

359 

10 

1  ft  ^4 

33  3? 

128 

128 

14- 

322 

316 

5 

1  ft^ 

33  33 

_ 

144 

144 

14-25 

293 

290 

5 

33  »J 

166 

166 

10- 

266 

258 

7 

Total  - 

1,103 

1,103 

154-75 

2,188 

2,093 

80 



Mean  - 

110 

15-47 

219 

209 

8 

No.  58. 

BENGAL. — TROOPS  EN 

ROUTE,  &c. 

1847 

Sundry  - 

1,385 

1,385 

124-75 

2,179 

2,208 

60 

1848 

}■> 

3,763 

3,763 

276-75 

6,704 

6,823 

240 

1849 

2.918 

2,198 

234*25 

5,742 

5,236 

360 

1850 

» 

3,106 

3,106 

269-25 

4,930 

5,027 

145 

1851 

?? 

2,614 

2,614 

137 

3,133 

3,183 

76 

1852 

)' 

2,531 

2,531 

139 

3,493 

3,475 

72 

1853 

33 

2,856 

2,856 

189-25 

4,588 

4,591 

105 

1854 

3) 

1,561 

1,561 

113 

3,682 

3,814 

79 

1855 
1856 

3,393 
1,200 

3,393 
1,200 

240 
92 

5,052 
2,111 

5,044 
2,086 

154 
108 

33 
33 

Total  - 

25,426 

25,426 

1,815-25 

41,614 

41,498 

1,399 

Mean  - 

2,542 

181-52 

4,161 

4,149 

140 
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No.  59. 


BENGAL,— DINAPORE  STATION. 


Stational   Returns. — European  Troops — Her  Majesty's  Regiments. — Non- Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Tear  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

IMean 
Number 

constantly 
sick  in 

Hospital. 

A  A ini cci nn c 

into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

1847 
1847 

80th  Foot 
98th  Foot 

257  *  75 
693-25 

}    951  \ 

14 

91-75 

361 
2,264 

366 
2,070 

5 

124 

1848 

80th  Foot 

792 

792 

85-75 

1,318 

1,190 

37 

1849 

80th  Foot 

696 

696 

46*5 

878 

849 

42 

1850 

80th  Foot 

849 

849 

68-5 

1,075 

1,025 

28 

1851 

80th  Foot 

814 

814 

67-25 

1,242 

1,214 

52 

1852 

29th  Foot 

530-75 

1  554< 

44- 

1,268 

1,202 

32 

1852 

80th  Foot 

22-75 

■75 

20 

18 

2 

1852 

Detachments 

1 

4 

3 

1 

1853 
1853 

29th  Foot 
Detachments 

869 
1-25 

}      870  * 

97- 

1,918 
6 

1,895 
6 

62 

1854 

96th  Foot 

600 

j      601  < 

r 

56 

1,281 

1,207 

31 

1854 

Detachments 

1 

•25 

4 

4 

1856 

10th  Foot 

891 

891 

76-75 

1,767 

1,724 

30 

Total 

7,018-75 

7,018 

648-5 

13,406 

12,773 

446 

Mean  - 

779 

72- 

1,601 

1,419 

49 

No.  60. 


BENGAL. — JULLUNDTJR  STATION. 


1848 

68th  Foot 

257 

257 

22*25 

488 

437 

10 

1849 
1849 

32nd  Foot 
Detachments 

716-5 

57 

1 
J 

774 

f 
i 

50  ■  25 
13-5 

1,162 

263 

1,042 
229 

36 

4 

1850 

32nd  Foot 

786 

786 

57 

1,187 

1,156 

28 

1851 

32nd  Foot 

723 

723 

53 

1,236 

1,205 

22 

1852 

60th  Foot 

899 

899 

95 

1,781 

1,719 

45 

1853 

60th  Foot 

825 

825 

60-25 

1,578 

1,571 

26 

1854 

60th  Foot 

649 

649 

52  •  25 

1,132 

1,380 

15 

1855 
1855 

8th  Foot 
60th  Foot 

213 
451  -5 

I 
J 

664 

r 

1 

18 

38*25 

484 
1,004 

531 
979 

3 
2 

1856 

8th  Foot 

895 

895 

94-25 

2,473 

2,435 

36 

Total  - 

6,472 

6,472 

555 

12,788 

12,684 

230 

Mean  - 

719 

61-77 

1,421 

1,409 

25 

4  R  4 
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STATIONAL  RETURNS.— BENGAL. 


No.  61. 


BENGAL. — DARJEELING  STATION. 


Stational  Retdrns. — European  Teoops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Tear. 

Regiments  or  Detachments  at  the  Stations. 

Mean 
Strength 

IVIean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1848 

Convalescent  Depot 

21 

21 

3-5 

62 

21 

1 

1849 

Convalescent  Depot 

34 

34 

5 

75 

66 

7 

1850 
1S50 

80th  Foot 
Convalescent  Depot 

103-5 
42-5 

}  { 

4 

3  •  75 

104 

52 

99 
51 

4 
2 

1851 
2851 

80th  Foot 

Convalescent  Depot 

91-25 
82 

M 

3-5 
5-75 

90 
109 

86 
103 

1 
3 

1802 

Convalescent  Depot 

67 

67 

4-25 

69 

66 

'  .3 

1853 

Convalescent  Depot 

51 

51 

5-75 

79 

74 

2 

1854 

Convalescent  Depot 

100 

100 

10-25 

113 

113 

3 

1855 

Convalescent  Depot 

17 

17 

1-75 

33 

38 

1856 

Convalescent  Depot 

33 

33 

2-75 

81 

81 

Total  - 

642-25 

642 

50-25 

837 

798 

26 

Mean  - 

71 

5*58 

93 

88 

3 
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No.  62. 


BENGAL. — WUZEERABAD  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments.' — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 

Year. 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

1849 

9th  Lancers 

485-25 

tx 

o^y 

tit 

oo 

1849 
1849 

24th  Foot 
29th  Foot 

567-25 
599-5 

{ 

> 

]  ,655< 

34-5 
111 

1,026 
980 

1,045 
1,033 

24 
60 

1849 

Detachments 

3-5 

J 

I 

1 

15 

14 

3 

1850 

9th  Lancers 

617 

} 

r 

44-25 

935 

931 

23 

1850 
1850 

24th  Foot 
29th  Foot 

666-25 
746-25 

> 

J 

2,033<! 

60 
77 

1,417 
2,069 

1,384 
2,029 

38 
52 

1850 

Detachments 

3-25 

•75 

11 

9 

2 

1851 

3rd  Dragoons 

685 

1 

r 

50-25 

795 

752 

21 

1851 
1851 

10th  Foot 
24th  Foot 

667-75 
706 

1 

> 
\ 

2,059-^ 

57-25 
75-5 

1,125 
1,262 

1,126 
1,252 

26 
5 

1851 

Detachments 

1-5 

J 

I 

•25 

5 

1 

2 

1852 

3rd  Dragoons 

507-75 

r 

32-5 

560 

553 

11 

1852 

10th  Foot 

919-5 

} 

1,573<; 

78-75 

1,305 

1,242 

35 

1852 

24th  Foot 

146 

L 

9 

243 

250 

1853 

10th  Foot 

719-75 

} 

912, 

r 

54-75 

941 

862 

18 

1853 

61st  Foot 

192-5 

8-75 

306 

310 

4 

1854 

61st  Foot 

945 

945 

56-5 

1,158 

1,278 

30 

1855 

61st  Foot 

990 

990 

48 

1,092 

1,082 

11 

1856 

61st  Foot 

741 

741 

41-75 


1,575 

1,457 

8 

Total  - 

10,910 

10,908 

882-75 

17,349 

17,084 

428 

Mean  - 

1,363 

110-32 

2,169 

2,136 

53 

690 


STATIONAL  RETURNS. — BENGAL. 


No.  63. 


BENGAL.— RAWUL  PINDI  STATION. 


Stational  Returns — European  Troops — Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men. 


(b.)— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Tear. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 

constantly 
sick  in 

Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1849 

53rd  Foot 

690 

690 

62*25 

1,699 

1,676 

51 

ooici  root 

ODO 

863 

0 1 

1  ^81 

1  Q'7Q 
ifO  1  O 

98 

18.51 

10th  Foot 

20*75 

i  r 

2 

8 

8 



1 OO  1 

53rd  Foot 

676 

y    698  < 

QQ  •  OK. 

OO  6kj 

8QO 

o-iO 

1 1 

1851 

Detachments 

i)5 

1  1 

J  L 

•5 

6 

3 

A 

1852 
1852 

22nd  Foot 
Detachments 

991-75 
3*75 

|    995  < 

79*25 
25 

1,855 
4 

1,802 
5 

29 

1853 
1853 

22nd  Foot 
87th  Foot 

554 
232*5 

|    786  < 

50*25 
14*25 

821 
227 

741 

239 

15 
4 

1854 

87th  Foot 

959 

959 

60*25 

1,777 

1,692 

18 

1855 
1855 

75th  Foot 
87th  Foot 

316-25 
710-75 

|  1,027  < 

32*75 
38*25 

1,683 
1,316 

1,766 
1,312 

10 

1 

1856 

24th  Foot 

243*25 

"1 

55*25 

3,137 

3,057 

24 

1856 

75th  Foot 

873 

1 

y  i,ii8  < 

58*5 

2,507 

2,526 

22 

1856 

Detachments 

2 

J 

•75 

6 

7 

1 

Total 

7,137*5 

7,136 

563*5 

17,317 

17,073 

215 

Mean  - 

892 

27 

70* 

2,164 

2,134 

I 


STATIONAL  BETUBNS. — BENGAL. 


691 


No.  64. 


BENGAL.— PESHAWUR  STATION. 

Stationae  Returns.  European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.)— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Begiments  or  Detachments  at  the  Station. 

Mean 

Mean 
Number 

Admissions 
into 

Discharged 

Tear. 

Names. 

Strength. 

Strength 
during 
the  Year. 

constantly 

sick  in 
Hospital. 

Hospital 
during  the 
Year. 

from 
Hospital. 

Deaths. 

1849 

60th  Foot 

207 • 75 

1         89Q  J 

30'50 

782 

637 

11 

1849 

61st  Foot 

621-25 

36- 

874 

861 

37 

1850 
1850 

61st  Foot 
98th  Foot 

1,008-5 
855-5 

>     I,»b4  < 

109-5 
112-25 

3,348 
3,056 

3,160 
2,861 

97 

89 

1851 
1851 

61st  Foot 
98th  Foot 

957-25 
711-25 

>      I, Duo  < 

103-5 
81-75 

2,831 
2,059 

2,831 
2.0Q8 

51 
57 

1852 
1852 

1,002 
813-5 

128 
115 

3,882 
3,301 

3,761 
3,199 

78 
60 

32nd  Foot 
53rd  Foot 

>    1,815 < 

1853 

22nd  Foot 

159-25 

1  r 

15-75 

785 

704 

10 

1853 

32nd  Foot 

846 

>  1,9164 

104-50 

3,697 

3,746 

25 

1853 

53rd  Foot 

911-25 

J  I 

106-25 

3,505 

3,481 

58 

iOul 

iznu  it  ool 

fi3Q  ■  ^ 
Ooci  O 

■s  r 

6Q  •  25 

1  8Q4 

1  787 

33 

UU 

1854 

75th  Foot 

848-5 

I  1,544^ 

122-75 

3,727 

3,598 

81 

1854 

Detachments 

56-25 

J  L 

1-25 

23 

23 

1855 

24th  Foot 

960-25 

98 

3,158 

3,106 

24 

1855 

75th  Foot 

616-75 

|  l,82o| 

71-25 

2,503 

2,497 

37 

1855 

87th  Foot 

243 

14-25 

972 

912 

5 

1856 

24th  Foot 

753-75 

i  r 

65 

3,306 

3,219 

32 

1856 

27th  Foot 

219 

i 

y  1,9374 

J  I 

18-75 

793 

807 

9 

1856 

87th  Foot 

961-75 

137-25 

6,475 

6,471 

48 

1856 

Detachments 

3 

•50 

15 

14 

1 

Total  - 

13,395-25 

13,393 

1,541-25 

50,986 

49,773 

843 

Mean  - 

1,674 

193* 

6,373 

6,221 

105 

No.  65. 


BENGAL.  -KXJSSOWLIE  STATION. 


1847 

29th  Foot 

881 

881 

57-5 

871 

833 

47 

1848 

29th  Foot 

534 

534 

30'5 

483 

424 

30 

1850 

61st  Foot 

208 

208 

37-75 

534 

503 

1852 

61st  Foot 

252 

252 

13*5 

284 

313 

5 

1853 

61st  Foot 

246 

246 

10-75 

437 

460 

4 

1854 
1854 

32nd  Foot 
Detachments 

598 '25 
116-75 

}  -{ 

61-5 
7*75 

2,123 
157 

2,073 
156 

15 
1 

1855 

32nd  Foot 

227 

227 

17-85 

341 

326 

14 

1856 

32nd  Foot 

446 '75 

}  458  ( 

37-75 

691 

644 

19 

1856 

Detachments 

11 

1-25 

7 

7 

Total  - 

3,520*75 

3,521 

276-1 

5,928 

5,739 

135 

Mean  - 

440 

34-5 

741 

717 

17 

4  S  2 


692 


STATIONAL  RETURNS. — BENGAL, 


No.  66. 


BENGAL.— SEALKOTE  STATION. 


Stational  Returns.— European  Troops— Her  Majesty's  Regiments.— Non-Commissioned  Officers 

and  Men. 

  i 


(B.)— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

Mean 
Number 

Admissions 
into 

Discharged 

Deaths. 

Names. 

Strength. 

constantly 

sick  in 
Hospital. 

Hospital 
during  the 
Year. 

from 
Hospital. 

1850 

3rd  Dragoons 

158*25 

}       462  { 

9-25 

165 

214 

2 

1850 

24th  Foot 

304 

17-75 

464 

446 

4 

1851 

24th  Foot 

240 

240 

14-75 

454 

444 

8 

1852 

24th  Foot 

847 

847 

66-25 

1,455 

1,405 

16 

1853 

24th  Foot 

874 

874 

77-75 

1,527 

1,546 

22 

1854 

24th  Foot 

716 

716 

45-75 

906 

846 

15 

1855 

27th  Foot 

679 

}  H 

44-25 

1,351 

1,300 

37 

1855 

Detachment 

51-75 

6 

184 

188 

3 

1856 

27th  Foot 

692 

692 

48-25 

1,375 

1,317 

13 

Total  - 

4,562 

4,562 

330 

7,881 

7,706 

120 

Mean  -          -  - 

652 

47-14 

1,126 

1,101 

17 

No.  67. 


BENGAL. — AGRA  STATION. 


1847 

24th  Foot 

953 

953 

65-75 

2,316 

2,267 

84 

1848 

24th  Foot 

872 

872 

26-75 

916 

877 

26 

1849 

Depot     -           -  - 

23 

23 

3-75 

61 

57 

1852 

75th  Foot 

85 

85 

7-25 

184 

162 

1 

1853 

75th  Foot 

252 

252 

24-5 

575 

549 

14 

1854 

8th  Foot 

907 

}      918  { 

77-25 

1,928 

1,865 

19 

1854 

Detachments 

11-25 

2-75 

29 

27 

2 

1855 

8  th  Foot 

687 

687 

70-5 

1,827 

1,755 

14 

Total  - 
Mean  - 

3,790-25 

3,790 

278-5 

7,836 

7,559 

160 

541 

39-78 

1,119 

1,079 

23 

STATIONAL  RETURNS. — BENGAL. 


G93 


No.  68. 


BENGAL. — DUM  DUM  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

Number 
constantly 

sick  in 
Hospital. 

A  fiTincci(mc 
-ilAllll  loo  lUlla 

into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

1848 

18th  Foot 

91 

91 

4-25 

69 

46 

1849 
1849 

70th  Foot 
Detachment 

246-25 
169 

j   415  < 

11 

12-25 

412 

228 

312 
214 

29 
14 

1852 

Detachment 

11 

11 

2-75 

43 

40 

o 

1853 

Detachment 

4 

4 

•25 

1 

2 

1854 

80th  Foot 

164 

12-75 

181 

230 

2 

1854 

35th  Foot 

174-5 

j  396  < 

12-25 

275 

206 

1 

1854 

Detachment 

57 

9 

9 

1855 

35th  Foot 

99 

99 

11-75 

156 

137 

5 

1856 
1856 

53rd  Foot 
Detachment 

512 

•25 

}  «,  j 

51-50 

1,295 
2 

1,201 
15 

66 
1 

Total  - 

1,528 

1,528 

118-75 

2,671 

2,412 

120 

Mean  - 

2)8 

16-96 

381 

344 

17 

No.  69. 


BENGAL.— CAWNPORE  STATION. 


1847 

21st  Foot 

775 

75 

67-25 

2,882 

2,814 

52 

J     800  | 

1847 

62nd  Foot 

24 

25 

•  5 

1 

1 

1850 

10th  Foot 

114 

75 

12-5 

263 

271 

1850 

96th  Foot 

935' 

25 

82 

1,712 

1,699 

50 

1850 

Detachments 

109 

•5 

41 

29 

2 

1851 

70th  Foot 

918 

114 

2,090 

2,031 

57 

j  1,030  | 

1851 

Detachments 

112 

17-5 

526 

499 

13 

1852 

70th  Foot 

937 

75 

|     942  | 

110 

2,386 

2,300 

46 

1852 

Detachments 

4 

5 

■5 

13 

12 

1 

1853 

70th  Foot 

833 

833 

96-5 

2,670 

2,502 

230 

1854 

Detachments 

177 

177 

10-75 

323 

306 

3 

1856 

Depot  - 

22 

22 

3*75 

25 

10 

Total  - 
Mean  - 

4,973 

■25 

4,973 

514-75 

12,932 

12,473 

455 

710 

73-53 

1,847 

1,782 

65 

4  S  3 


904 


STATfONAL  RETURNS. — BENGAL. 


No.  70. 


BENGAL. — ALLAHABAD  STATION. 


Stational  Returns.— European  Troops — Her  Majesties  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.V— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 

Admissions 
into 

Discharged 

Deaths. 

during  the 
Year. 

constantly 
sick  in 

Hospital 
during  the 
Year. 

from 
Hospital. 

Names. 

Strength. 

Hospital. 

1847 

H.  M.  Troops  (Det.) 

41 

41 

23 

39 

1 

1848 

H.  M.  Troops 

38 

38 

1-25 

35 

21 

2 

1849 

Recruit  Depot 

18 

18 

4-75 

63 

57 

8 

1850 

Recruit  Depot 

288 

288 

34 

761 

701 

63 

1854 

96th  Foot 

41 

41 

2-25 

25 

25 

1855 

53rd  Foot 

242 

242 

6-25 

138 

159 

8 

1856 

6th  Dragoon  Guards 

148 

148 

2-25 

72 

76 

1 

Total  - 

816 

816 

50-75 

1,122 

1,078 

83 

Mean  - 

102 

7-25 

160 

154 

12 

No.  71. 


BENGAL.— CHINSURAH  STATION. 


1847 

H.  M.  Troops,  Depot 

143 

143 

43 

43 

•75 

1849 

96th  Foot 

184-5 

184 

6-25 

185 

133 

13 

1851 

Recruits  ;  Detachments  - 

103 

103 

2 

63 

58 

1 

1852 

29th  Foot 

77 

6-25 

176 

203 

3 

1852 

Detachment 

84-25 

}  -{ 

4 

138 

145 

2 

1853 

Recruits  ;  Detachment  - 

72 

72 

7-75 

189 

181 

6 

1854 

Detachments 

29 

29 

1-5 

35 

42 

Total  - 
Mean  - 

692 "75 

692 

28-50 

829 

805 

25 

115 

4-6 

138 

134 

4 

STATIONAL  RETURNS, — BENGAL, 


G95 


No.  72. 


BENGAL. — DUGSHAI  STATION, 


Stational  Retukns.— European  Troops— Her  Majesty's  Regiments, — Non-Commissioned  Officers 

and  Men. 


(b.)— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

T)icph  fl  ro-pfl 

from 
Hospital. 

Deaths. 

alllcB. 

Strength. 

during  tbe 
Year. 

1850 

ZZna  Jb  oot 

688 

49-75 

1,281 

1,286 

19 

1851 

22nd  Foot 

762-25 

}   763  { 

42-25 

953 

967 

11 

1 851 

60th  Foot 

•75 

3 

3 

1852 

98th  Foot 

908 

j      960 1 

82-75 

1,580 

1,540 

30 

1852 

Detachments 

52-5 

11-5 

129 

126 

a 

1853 
1853 

98th  Foot 
Detachments 

725-5 
32-5 

}   758  { 

50-25 
6 

885 
74 

772 
70 

20 
4 

1854 

53rd  Foot 

518-75 

}  ™{ 

59-75 

1,810 

1,309 

31 

1854 

Detachments 

56-25 

4 

111 

86 

2 

1855 
1855 

53  rd  Foot 
Detachments 

840-5 
27 

}   567  { 

39-5 
4'5 

760 

34 

759 
42 

35 
10 

Total  - 

4,312 

4,311 

350-25 

7,620 

6,960 

165 

Mean  - 

719 

58 

1,270 

1,160 

27 

No.  73. 


BENGAL. — MTJRREE  STATION. 


1851 

Convalescent  Depot 

60 

60 

9-25 

92 

89 

3 

1852 

Invalid  Depot 

47 

47 

10-75 

127 

123 

6 

1853 

Invalid  Depot 

53 

53 

9-5 

181 

177 

4 

1854 

Invalid  Depot 

99-25 

99 

12 

142 

129 

8 

1855 

Invalid  Depot 

100 

100 

35-5 

245 

236 

9 

1856 

Invalid  Depot 

66 

66 

12-5 

171 

168 

8 

Total  - 
Mean  - 

425-25 

425 

78-5 

958 

922 

38 

71 

13 

159 

154 

5 

No.  74. 


BENGAL. — KURRACHEE  STATION. 


1853 

3rd  Dragoons 

156 

5 

}32I  { 

3 

25 

29 

43 

1853 

Recruits'  Detachment 

165 

3 

74 

45 

1854 

Detachments 

85 

75 

86 

7 

133 

145 

2 

1855 

Detachments 

94 

94 

10 

25 

257 

253 

9 

1856 

Depot     -          -  - 

71 

71 

10 

25 

187 

190 

7 

Total  - 

Mean  -          -  - 

571 

75 

572 

33 

75 

680 

676 

19 

143 

8 

43 

170 

169 

5 

4  S  4 


696 


STATTONAL  RETURNS. — BENGAL. 


BENGAL.— SUBATHOO  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(s.)— Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean, 
Strength 
during  the 
Year. 

Mean 
Number 

Admission 
into 
Hospital 
during  the 
Year. 

Discharged 

Deaths. 

Names. 

Strength. 

constantly 

sick  in 
Hospital. 

from 
Hospital. 

1853 

Detachments 

4 

4 

'5 

10 

5 

1854 

Detachments 

318 

318 

23*25 

458 

427 

4 

1855 

Detachments 

117 

117 

18'25 

213 

210 

18 

Total  - 

439 

439 

42 

681 

642 

22 

Mean  -          -  - 

146 

14 

227 

214 

7 

No.  76. 


BENGAL. — GOVINDGHUR  STATION. 


1851 

Detachments 

81 

81 

3 

75 

185 

181 

IS  52 

Detachments 

26 

26 

5 

2 

5 

1 

Total  - 

107 

107 

4 

25 

187 

186 

1 

Mean  - 

53 

2 

12 

03 

93 

•5 

No.  77. 


BENGAL. — BERHAMPORE  STATION. 


1849 

87th  Foot 

105 

105 

5 

62 

30 

9 

1855 

Detachments 

41 

41 

2-75 

78 

86 

Total  - 

146 

146 

7-75 

140 

116 

9 

Mean  -          -  - 

73 

3-87 

75 

58 

4'5 

STATION AL  RETURNS.— BENGAL. 


G.97 


No.  78. 


BENGAL.—  BASID  KHAIL  STATION. 


Stational  Returns  European  Troops — Her  Majesty's  Eegiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 

Year. 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

1854 

75th  Foot 

43 

43 

•25 

8 

10 

Total  and  Mean 

43 

'25 

8 

10 

No.  79. 


BENGAL.  — GHAZEEPORE  STATION. 


1849 

96th  Foot 

404 

404 

31-25 

722 

668 

19 

Total  and  Mean 

404 

31-25 

722 

668 

19 

No.  80. 

.   BENGAL.— LUCKNOW. 

1856    |  52nd  Foot 

Total  and  Mean  - 

628-75 

628-75 

39-25 

836 

840 

81 

628 

39-25 

836 

840 

81 

4  T 


698 


STATIONAL  RETURNS. — BOMBAY. 


No.  81. 


BOMBAY.— KIRKEE  STATION. — CAVALRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  6,559 
Mean  Annual  Strength       -  656 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  diiferent  Diseases. 


Five  Years, 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

184/  10  IB 

01. 

Mean  Strength. 

Class. 

Diseases. 

No. 
of 

Attacks. 

(E.I 

No.  dis- 
charged 
to  Duty 

(F.) 

No. 
of 
Deaths 

No. 
of 

.j  Attacks 

No.  dis- 
charged 
to  Duty. 

(EV) 

No. 
of 
Deaths 

(C.) 

No. 
of 

Attacks. 

.  (E.) 

No.  dis- 
charged 
to  Duty. 

(r.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,660 

7,580 

86 

6,060 

5,947 

40 

13,720 

13,527 

126 

2,091-78 

19-20 

CLASSES. 

I. 

Ju  X  1VJLVJ  J.  1V>  JJ±oii/ii.DJ^D 

4,905 

4,879 

56 

4,165 

4,084 

27 

9,070 

8,963 

83 

1,382-84 

12-65 

II. 

CONSTITUTIONAL 

27 

18 

11 

31 

29 

3 

58 

47 

14 

8-84 

2-13 

III. 

LOCAL 

2,079 

19 

1  ,04:0 

Iv 

3,446 

3,379 

29 

525  -  38 

4  •  42 

V. 

VIOLENCE  - 

649 

650 

497 

488 

1,146 

1,138 

174-72 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Measles  ... 
Quinsy  ... 
Catarrh  and  Influenza 

57 
424 
125 
1,285 

10 
171 
727 

59 
418 

32 
550 

50 

125 
1,287 

10 
179 
727 

39 
409 

28 
552 

1 

3 
3 
73 

1  1  A. 
1  /  *± 

68 
388 
8 
68 
290 
24 
1,682 
198 
270 

5 
3 
72 

1  7*7 

Lit 

61 
378 
7 
63 
289 
11 
1,670 
195 
265 

1 
1 

Ophthalmia  - 
Fever  (C.  C.) 

Erysipelas      —          —  - 
Dysentery  - 

Diarrhoea  ... 
Cholera  ... 
Ague  - 

Remittent  Fever 
Rheumatism  - 

16 
14 

20 
4 

6 

3 

13 
1 

2 
1 

>  7,107 

7,028 

82 

1,083-56 

12-5 

Order  2. — Enthetic  Dis. 
Syphilis,  &c.  - 

984 
13 

985 
12 

1 

829 
22 

810 
19 

V 

|  1,848 

1,826 

1 

281-75 

•15 

Stricture  of  Urethra  - 

Order  3. — Dietic  Dis. 

A1    ,  ,.       fa.  Del.  Tremens 
Alcoholism  <  ,  T  . 

[  o.  Intemperance 

7 

7 

9 
9 

9 
9 

}  » 

25 

3-81 

Order  4. — Parasitic  Dis. 

Vermes  ... 
Psora  -          -          -  - 
Dracunculus  - 

19 
5 
19 

19 
5 
19 

47 

41 

|  90 

84 

13-72 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  ... 
Gout  - 

Dropsy  ... 
Cancer  - 

2 
2 

2 
2 

1 
1 

6 
2 
6 

6 
2 
6 

}  ,. 

18 

3 

2-74 

•46 

Order  2. — Tubercular  Dis. 

Scrofula  ... 
Phthisis  ... 
Hcemoptysis  - 

6 
9 
8 

6 
1 
7 

8 

1  1 

11 

3 
3 

11 
1 

3 

2 

|  40 

29 

11 

6'1 

1*68 

STATIONAL  RETURNS. — BOMBAY.  699 


No.  81. — Bombay  ;  Kirkee  Station  ;  Cavalry.    Stational  Returns.    European  Troops  ;  H.M.  Regis,— cont. 


Five  Years, 
1847  to  1851. 

I 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(T.) 

No. 
of 
Deaths. 

j  (C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

<*■■) 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  1. 

Cephalitis  ... 
Apoplexy  ... 
Paralysis  ... 
Odontalgia  ... 
Insanity  .... 
Neuralgia  ... 
Epilepsy  ... 
Otitis  - 

Dysecoea  ... 
Brain  Disease,  &c. 

49 
4 
8 
9 

3 
5 

4 

2 
8 
6 
1 

3 
5 
5 

1 
4 

— 

20 

8 
2 
2 
3 
6 
8 
3 

1 

18 

7 
2 
2 
3 
5 
8 
3 
1 

— 

1 

*  loo 

79 

6 

20-58 

•92 

Order  2. 

Pericarditis    -          -  - 
Aneurism  ... 
Varix  - 

Heart  Disease,  &c. 

12 

6 
60 

10 

6 
60 

— 

23 
6 
8 
1 

24 
5 
8 
1 

x 

1  „. 
y  ii6 

114 

1 

17-68 

•15 

Order  3. 

Bronchitis  ... 
Pleurisy  ... 
Pneumonia  ... 
Asthma  ... 
Epistaxis  ... 

7 

22 
2 
1 

7 

20 
2 
1 

2 

11 
15 

3 

11 

15 

2 

}■ 

58 

3 

9-31 

•46 

Order  4. 

Ohstipatio  - 

Gastritis  ... 
Enteritis  ... 
Peritonitis  .... 
Ascites  ... 
Prolapsus  Ani 

Hernia  ... 
Ileus  and  Colic 
Haemorrhois  - 

Fistula  ... 
Hepatitis  ... 
Jaundice  } 
Spleen  Disease,  &c. 
Dyspepsia  ... 

59 
3 

1 
1 

10 

230 
48 
7 

211 
28 
17 

312 

59 
3 
2 

1 

10 

230 
48 
7 

222 
28 
17 

310 

_ 

1 

10 
1 

25 
4 

Q 

1 

2 

2 

166 
26 
5 

122 
16 
16 

154 

25 
4 

/ 

1 
1 

165 
26 
5 

119 
14 
16 

158 

- 

2 
I 

1 
1 

>  1,477 

J 

1,478 

19 

225-19 

2-89 

Order  5. 

Nephritis  ... 
Ischuria  ... 
Usematuria  - 

Dysuria  ... 
Stone  ... 
Cystitis  ... 

— 

5 
1 

— 

5 
1 

— 

— 

5 
1 
1 

— 

1 

4 
1 
1 

— . 

1 

— 


14 

i 

1 

J 

13 

2-13 

Order  6. 

Hydrocele  • 
Sarcocele 

2 
1 

2 
1 

— 

2 

2 

— 

}  5 

5 

•76 

Order  7. 

Joint  Disease,  &c. 
Contractura              r       *  - 

4 

4 

3 
1 

3 
1 

\  8 
J 

3 

Order  8. 

Phlegmon      -           -         -  "1 
Abscess         -          -         -  J 
Ulcer  - 

Tumor  ... 
Skin  Disease,  &c. 

571 

372 

2 

575 
370 

2 

— 

487 

172 

6 
20 

482 

169 

6 
20 

\  1,630 

1,624 

248-51 

v. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  ... 

Sub-luxation  - 

Luxation 

Fracture 

...      ,      f  Gunshot  - 
Wounds    <  T    .  , 

I  Incised  - 

Amputatio  - 

2 

393 
109 
2 
14 

1 

127 

2 

394 
113 
1 
14 

125 

— 

2 

284 
90 
2 
5 
1 

80 
1 

1 

284 
89 
3 
4 
2 
80 
1 

>  1,113 

I 

J 

1,113 

169-69 

Order  5. 

Punitus  - 
Observatio 

1 

1 

7 

25 

6 
18 

|  33 

25 

5«03 

4  T  2 
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STATIONAL  RETURNS. — BOMBAY. 


No.  82. 


BOMBAY.— DEEGA  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — -Non-Commissioned  Officers 

and  Men, 


Aggregate  Strength  for  10  Years  -  -  -  8,930 

Mean  Annual  Strength      .....  893 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
•of 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 
No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(B.) 

No.  dis- 
charged 
.o  Duty. 

(£*.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(*.) 

No.  ! 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

8  50G 

8  302 

166  1 

ana 

<J,0  JO 

i  w 

14  359 

13  998 

236 

1  608  * 

26  -  41 

CLASSES. 

T 

X. 

ZYMOTIC  DISEASES 

6,039 

5,910 

103 

4,089 

4,002 

26 

10,128 

9,912 

129 

1,134-21 

14-44 

TT 
XI. 

CONSTITUTIONAL 

126 

116 

13 

106 

91 

13 

232 

207 

26 

2.V9S 

2-91 

nr. 

LOCAL 

2,021 

1,952 

46  j 

1,464 

1,404 

29 

3,485 

3,356 

75 

390-26 

8-39 

IV. 

TYTTVTTT  OP  YTVNTT  A  T. 

7 

7 

7 

•78 

V 

V  IUIjIj-IN  OHj  - 

320 

324 

4  ! 

87 

192 

o 

507 

516 

C 

56-77 

•67 

ORDERS. 

T 
X. 

■  TV 

Order  1.  J\xtaStliatiC  J-)lS, 

Small -pox  - 
Measles  - 

Erythema       -          -  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Typhus  - 
Erysipelas      -          -  - 
Dysentery 
Diarrhoea  - 
Cholera  - 
Ague  - 

Remittent  Fever 
Rheumatism  -          -  - 

6 

1 

59 
294 
217 
773 
2 
4 

296 
502 
50 
1,078 

633 
595 

5 

1 

55 
293 
215 
760 

5 

278 
492 
27 
1,079 
592 
589 

1 

5 

5 
2 

25 
15 
23 
1 
18 

6 
7 

41 
260 
194 

456 

3 
80 
252 
3 

1,415 
106 
344 

5 
7 

40 
201 
193 
470 

3 
73 
233 
1 

1,398 
98 
346 

=1 

1 
1 

7 
2 
2 

8 
1 

-  7,677 

7,525 

118 

859-69 

13-21 

Order  2. — Enthctic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 
Lepra  -          -          -  - 

1,402 
15 
2 

1,398 
17 
2 

4 

832 
15 

787 
16 

1 

|  2,266 

2,220 

5 

253-75 

•56 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

66 
9 

63 
9 

4 

39 
12 

40 
12 

2 

}  - 

124 

6 

14-16 

•67 

Order  4. — Parasitic  Dis, 

Vermes         -          -  - 
Dracunculus  - 

13 
22 

12 
22 

24 

19 

|  59 

53 

6-61 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

Dropsy          -          -  - 
Order  2. — Tubercular  Dis. 

46 
13 

14 
10 

0 

40 
7 

41 

6 

1 

|  106 

101 

3 

11-87 

•33 

Morbus  Coxarius 
Scrofula         -          -  - 
Phthisis  .-. 
Haemoptysis    -          -  - 

4 
36 
21 

6 

6 
11 
9 
6 

11 

26 
29 
2 

2 
22 
18 

2 

1 
11 

j-  126 

106 

23 

14-11 

2-58 

III. 

Order  1. 
Cephalitis  - 

Apoplexy       -          -  - 
Paralysis       -          -  - 
Odontalgia  - 
Insanity 

Neuralgia       .          -  - 
Epilepsy  - 

Chorea          -          -  - 
Otitis.  - 
Brain  Disease,  &c.  - 
j  Dyseccea  - 

18 

8 

17 
1 

10 

5 
10 

78 
1 
1 

18 
5 

11 
2 

10 
5 

10 

76 

i  1 

|  2 

4 
4 

69 
20 
14 
2 
26 

: 

i 

47 

3 

68 
12 
10 

2 
25 
2 
9 

47 

3 

8 
2 

I  342 

318 

18 

38-3 

2-01 

STATIONAL  EETUENS. — BOMBAY.  7Q1 


No.  82. — Bombay  ;  Deesa  Station;  Infantry.    Stational  Returns.   European  Troops  ;  H.M.  Eegts. — cont. 


Five  Years, 
1847  to  1851. 

|         Five  Years, 
1852  to  1856. 

;       Total  for  10  Years. 

Annual  Eatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No 
of 
Deaths 

(C.) 

1  No. 

of' 

.5  Attacks. 
t 

(E.) 

No.  dis- 
charged 
to  Duty. 

(JF.) 

No. 
of' 
Deaths. 

■ 

(C.) 

No. 
of' 
Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of' 
Deaths. 

Died. 

TIT 

OltDER  2. 

Pericarditis  - 
Aneurism  - 

Varix  ... 
Heart  Disease,  &c. 

12 

o 
22 

12 

2 
18 

1 

2 

55 
1 

i  6 
25 

53 
1 
7 

25 

3 

— 

}  " 

118 

6 

I  13-10 

•67 

Order  3. 

Epistaxis                  •  - 
Laryngitis  - 

Bronchitis  ... 
Pleurisy  ... 
Pneumonia  - 

Asthma         •          -  - 

4 

52 
2 

45 
6 

4 

47 
2 

40 
6 

1 

4 
1 

1 
1 

38 
14 
20 
12 

1 

1 
38 
14 
19 
13 

1 
1 

195 

185 

8 

21-83 

•89 

Order  4. 

Dyspepsia  ... 
Gastritis  ... 
Enteritis  - 

Peritonitis  ... 
Ascites  ... 
Prolapsus  Ani 
Hernia  - 
Ileus  and  Colic 

Hscmateniesis  -           -  - 
Stricture  of  Rectum  - 
Eistula          -          -  - 
Hremorrhois  - 

Ohstipatio       -          -  - 
Hepatitis  - 

Jnundice  ... 
Spleen  Disease,  &c.  - 

347 
4 
5 
6 
1 
1 
7 

118 

5 

3 

60 
140 

407 
33 
54 

345 
4 
4 
7 

1 

6 

119 

4 
3 

61 
141 

378 
33 
55 

1 

1 
1 

— 

24 

— 

169 
10 

3 
3 
5 

4 
9 

79 
1 
1 

8 
39 
34 
282 
32 
73 

144 

9 
2 

1 

2 

5 
10 
68 
1 
2 

5 
40 
35 
279 
28 
73 

I  I 
1 

\ 
1 

4 

1 

1  1 

'  1,943 

J 

1,865 

38 

217-59 

4-26 

Order  5. 

Nephritis  ... 
Ischuria  - 
Enuresis  ... 
Dysuria         -          -  - 
Diabetes  ... 

9 

1 

12 

8 
1 

12 

1 

— 

3 

8 

1 

2 
10 

1 

1 

1  " 

J 

34 

2 

3-81 

•22 

Order  6. 

Hydrocele  ... 

9 

9 

— 

11 

8 

1 

20 

17 

2 

2-24 

•22 

Order  7. 

Contractura  ... 
Arthritis  ... 
Joint  Disease,  &e. 

2 
1 

2 

— 

2 
15 

2 
15 

— 

|  20 

19 

2-24 

— 

Order  8. 

Phlegmon  1 
Abscess  J 

Ulcer  -          -          -  - 
Tumor  - 
Skin  Disease,  &c. 

277 
201 

24 

273 
195 

20 

1 

165 

129 
3 
15 

162 

131 
3 
16 

j-  814 

780 

1 

91-15 

•12 

IV. 

Order  4. 
Atrophy  - 

7 

7 

7 

7 

•78 

V. 

Order  1. — Accident  or 
Neijliycnce. 

Burns  or  Scalds 

Contusion       -          -  - 

Sub-luxation  - 

Luxation  - 

Eracture  - 

,   f  Gunshot 
Wounds  <  T    .  , 
[  Incised 

Morsus  Serpentis 

Drowning  ... 

Sudden  ... 

Order  5. 

4 

133 
71 
6 
7 
2 
43 
1 

A 
4 

140 
70 
6 
9 
2 
41 
1 

— 

2 
2 

t 

98 
41 
12 
9 
2 
16 

104 
42 
12 
9 
2 

17 

2 

452 

463 

6 

50-61 

•67 

Punitus  ... 
Observatio  - 

4 

49 

4 
47 

1 
1 

1 

1 

|  55 

53 

6-16 

4  T  3 
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TATfONAL  RETURNS. — BOMBAY. 


No.  83. 


BOMBAY. — POONA  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non- Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  12,863 

Mean  Annual  Strength     -----  1,286 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

No. 
of 
Attacks. 

(S3  1 

(Earn) 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

No. 

01 

Attacks. 

CE.) 

XJZa.) 

No.  dis- 
charged 
to  Duty. 

IF.) 

No. 

OI 

Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of  ' 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

13,315 

13,182 

247 

9,164 

8,904 

93 

22,479 

22,086 

340 

1,747-6 

26-43 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

10,095 

9,954 

176 

6,143 

5,980 

27 

16,238 

15,934 

203 

1,262-4 

15-78 

II. 

CONSTITUTIONAL 

148 

123 

15 

118 

110 

t;  1 

266 

233 

21 

20-69 

1-63 

III. 

LOCAL 

—  ,4o  / 

DO 

2  424 

2  363 

AQ 

4  891 

4,861 

102 

380-24 

7-93 

V. 

VIOLENCE  - 

605 

607 

3 

479 

451 

11 

1,084 

1,058 

14 

84*  27 

1  -  09 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Vaccinia  ... 
Parotitis  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
Eever(C.C)  - 
Erysipelas 
Dysentery  - 
Diarrhoea  - 
Cholera  - 

Ague  -          -          -  - 

Remittent  Fever 

Rheumatism   -          -  - 

4 

9 
4 
95 
368 
501 
1,803 
15 
583 
1,036 
98 
1,932 
419 
994 

3 
9 
4 
92 
366 
492 
1,742 
13 
511 
1,027 
80 
1,971 
440 
981 

1 

1 

19 

2 
72 

7 
46 

6 
15 

2 

17 

3 

68 
290 
200 
247 
•8 

78 
250 

12 
2,997 
213 
650 

14 

3 

69 
291 
194 
249 
8 
72 
255 
7 

2,839 
216 
649 

3 

1 

2 

8 
1 

5 
2 
3 

■  12,894 

12,597 

196 

1,002-43 

15-24 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra 

2,057 
11 

2,049 
11 

1 
1 

991 

42 

989 
47 

|  3,101 

3,096 

2 

241-08 

15 

Order  3. — Dietit 

Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

32 
40 

32 
36 

1 

2 

17 
17 

17 
15 

2 

|  106 

100 

5 

8*24 

•39 

Order  4. — Parasitic  Dis. 

Vermes 
Psora  - 

Dracunculus  - 

30 
3 
61 

36 
4 

55 

43 

46 

|  137 

141 

10-65 

II. 

Order  1. — Diathetic  Dis. 

Gout  - 

Lumhago 

Dropsy 

29 

9 

23 
8 

2 

1 
65 
11 

1 
65 
9 

1 

|  115 

106 

3 

8-95 

•23 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula 
Phthisis 
Haemoptysis  - 

1 

80 
27 

2 

1 

74 
15 

2 

1.3 

z 

18 
15 

8 

18 
11 

6 

4 
1 

j-  151 

127 

18 

11-74 

1-4 

STATIONAL  RETURNS. — BOMBAY. 
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No.  83. — Bombay;  Poona  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.  M.  Regts. — cont. 


Five  Tears, 
1847  to  1851. 


Five  Years, 
1852  to  1856. 


Total  for  10  Years. 


w 

VI 

cs 

o 

Diseases. 

(C.) 

No. 

or 

Attacks 

(E.) 

No.  dis- 
charged 
to  Duty 

(f.) 

No. 

OI 

Dcntlis 

j  (C") 

No. 

1  Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty 

(r.) 

No. 

OI 

D  cat  lis. 

m. 

Order  1. 

Cephalitis  ... 

13 

12 

— 

82 

80 

— 

Odontalgia  - 

14 

16 

— 

7 

7 

— 

Apoplexy  - 

13 

2 

13 

3 

3 

— 

Paralysis                            :  - 

19 

18 

2 

18 

16 

2 

Neuralgia  - 

2 

1 

1 

1 

— 

Insanity 

25 

23 

I 

13 

11 

Dyseccea  ... 

1 

3 

3 

— 

Epilepsy  - 

37 

37 

— 

32 

31 

1 

Vertigo  - 

2 

2 

— 

— 

— 

Otitis  - 

49 

53 

— 

26 

28 

— 

Brain  Disease,  &c. 

5 

7 

— 

— ■ 

' — 

— 

Nostalgia  - 

1 

1 

— 

— 

' — 

Order  2. 

Pericarditis  - 

28 

24' 

82 

66 

13 

Aneurism  - 



12 

7 

6 

Varix  -          -          -  - 

8 

9 



6 

6 

Heart  Disease,  &c„ 

40 

39 

1 

3 

3 

1 

Order  3. 

Epistaxis  - 

2 

2 

3 

3 

Bronchitis  - 

53 

52 

4 

40 

38 

2 

Pleurisy  - 

27 

28 

3 

3 

Hydro  thorax  - 

1 

1 

1 

1 

Pneumonia 

38 

33 

1 

26 

25 

3 

Asthma  ... 

16 

18 

10 

10 

Order  4. 

Dyspepsia  - 

356 

363 

1 

540 

543 

■ — 

Gastritis  ... 

7 

8 

13 

13 

Enteritis                   -  - 

10 

7 

3 

1 

1 

Peritonitis  ... 

8 

4 

1 

4 

2 

2 

Ascites  ... 

1 

1 

1 

3 

2 

— 

TT  ' 

Hernia  ... 

8 

6 

1 1 

13 

Ileus  and  Colic 

294 

293 

224 

224 

Ha;matemesis  - 

- 

2 

1 

1 

Fistula  ... 

3 

3 

2 

4 

Hasmorrhois  - 

70 

70 

52 

52 

Obstipatio  - 

120 

119 

1 

29 

29 

— 

Hepatitis  ... 

449 

408 

22 

457 

445 

15 

Jaundice  - 

41 

44 

25 

23 

2 

Prolapsus  Ani 

1 

1 

— 

— 

— 

— 

Spleen  Disease,  &c.  - 

77 

74 

1 

174 

174 

— 

Nephritis       _          _  - 

6 

6 

1 1 

10 

1  - 

Ischuria         -          -  - 

— 

9 

9 

Dysuria  ... 

4 

5 

— 

— 

— 

Stone  -          -          -  - 

1 

1 

— 

— 

— 

Cystitis  ... 

1 

1 

— 

2 

2 

Order  6. 

Hydrocele  ... 

8 

7 

— 

12 

13 

— 

Order  7. 

Contracture  - 

1 

Periostitis  - 

2 

3 

Joint  Disease,  &c. 

7 

3 

4 

4 

_ 
— 

Order  8 

Phlegmon 

A  A  O 

433 

1 

239 

235 

Ulcer  - 

202 

204 

200 

184 

_ 

ciU-m°Tv  I 

3 

4 

D 

/ 

oKin  .Disease,  &c. 

49 

^1 

34 

—  J 

Y, 

Order  1. — Accident  or 

\ 

Neyligence. 

\ 

Burns  or  Scalds 

13 

13 

5 

3 

—  V 

Contusion  ... 

313 

319 

. — 

232 

213 

— 

Sub-luxation  - 

138 

138 

— 

95 

90 

— 

Luxation  - 

3 

3 

5 

5 

Fracture  ... 

21 

20 

12 

11 

1 

Wounds  /Gunshot  - 

3 

3 

2 

1 

— 

L  Incised 

86 

83 

41 

41 

Amputatio  ... 

1 

2 

z 

Drowning  ... 

1 

4 

Found  Dead  - 

2 

4 

Sudden  - 

1 

Venenatio  - 

1  J 

Order  5. 

Punitus  ... 

3 

.3 

4 

3 

Observatio  i 

25 

25 

82 

82 

(C.) 

No. 
of 
Attacks. 


(E.) 

No.  dis- 
charged 
to  Duty. 


(F.) 

No. 
of 
Deaths. 


Annual  Ratio  per  1C00 
of 

Mean  Strength. 


Attacked. 


Died. 


266 


252 


179 


154 


220 


214 


,    2,983  2,928 


34 


20 


14 


1,175 


34 


20 


10 


19 


20-68 


21 


13-9S 


10 


17-10 


50 


231-92 


1,150 


2-64 


1-55 


1-09 


91-34 


1-48 


1-63 


'78 


3-9 


•07 


•07 


970 


945 


14 


75-41 


1'09 


114 


113 


8-86 


4  T  4 
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STATIONAL  RETURNS. — BOMBAY. 


No.  84. 


BOMBAY. — KURRACHEE  STATION.— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  9  Years  «■  10,604 
Mean  Annual  Strength    -  ■•  1,178 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Four  Years,* 
1852  to  1855. 

Total  for  9  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 
No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(£>.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

9,230 

9,026 

219 

10,118 

9,867 

141 

19,348 

18,893 

360 

1,824-74 

33*94 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

6,496 

6,358 

148 

7,860 

7,720 

86 

14,356 

14,078 

234 

1,353-04 

22-07 

II. 

CONSTITUTIONAL 

171 

149 

26 

135 

116 

19 

306 

265 

45 

28-86 

4-24 

III. 

LOCAL 

2,203 

2,171 

40 

1,764 

1,675 

33 

3,967 

3,846 

73 

374-11 

6-88 

IV. 

DEVELOPMENTAL 

1 

1 

— 

6 

5 

1 

7 

6 

1 

•66 

•09 

V. 

VIOLENCE  - 

359 

347 

5 

353 

351 

2 

712 

698 

7 

67*14 

*66 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox 
Vaccinia  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia    -  — 
Fever  (C.  C.) 

Typhus  - 
Erysipelas  - 
Dysentery  - 

Diarrhoea       -          -  - 
Cholera  - 
Ague  •■ 
Remittent  Fever 
Rheumatism  - 

3 

98 
494 
458 
879 

16 
762 
777 

66 
720 
403 
614 

o 

94 
492 

462 
873 

13 
707 
773 

30 
686 
413 
638 

1 

1 

9 

54 
3 

55 
3 

19 

1 

46 
364 
170 
346 
1 
3 

225 
449 
18 
4,369 
520 
424 

1 

49 
323 
176 
374 
1 
1 

200 
438 
10 
4,351 
500 
415 

2 

— 

1 

23 
5 
8 
6 

36 

•  12,226 

12,022 

226 

1,153* 

21-32 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

1,104 
17 

1,064 
15 

789 
30 

755 
26 

|  1,940 

1,860 

- 

182-95 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

14 

38 

18 

35 

3 

17 

58 

16 

55 

1 

4 

|  127 

124 

8 

11*98 

■    *75  1 

Order  4. — Parasitic  Dis. 

Vennes  - 
Psora  - 
Dracunculus  - 

23 
12 

29 
2 
12 

30 

29 

|  63 

72 

6*04 

II. 

Order  1.— Diathetic  Dis. 

Lumbago 
Dropsy 

15 

23 

19 

21 

1 

9 

26 
24 

27 
19 

4 

|  88 

86 

7 

8'3 

•66 

STATIONAL  RETURNS. — BOMBAY.  705 
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Pive  Years, 
1847  to  1851. 

Pour  Years,* 
1852  to  1855. 

Total  for  9  Years.*  j 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(is.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(21.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

of 
Deaths.! 

(C.) 

No. 
of 

Attacks.  | 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 
No. 

of 

Deaths.  I 

Attacked. 

Died. 

1 

II. 

Order  2. — Tubercular  Dis. 

DcroiLila  - 

Phthisis  ... 
Haemoptysis  -          -  - 

86 
37 
10 

85 
16 

8 

1 
21 
1 

45 
31 
9 

46 
17 
7 

|  218 

179 

38 

20-56 

3-58 

in. 

Order  1. 

Cephalitis  - 
Apoplexy  - 
Odontalgia  - 

Paralysis  ... 

Dysecoea  ... 

Insanity  - 

Neuralgia  - 

Epilepsy  - 

Otitis 

Brain  Disease,  &c. 

34 
19 

o 

9 

10 
35 

5 
27 
46 

1 

34 
6 
2 
8 
12 
42 
5 
28 
47 

12 
— 

1 

80 
8 
3 

27 
4 

15 
3 

16 

38 
3 

76 
2 
3 

20 
4 

14 
3 

19 

33 
2 

6 
3 

1 

3S5 

| 

360 

23 

36-31 

2-17 

Order  2. 

Pericarditis  - 

Aneurism      -          -  - 
Varix  ... 
Heart  Disease,  &c. 

73 
1 
12 
51 

70 
1 
12 
51 

1 

46 
11 
32 
16 

39 
7 
36 
17 

S  1 
3  J 

7 

L  242 
J 

233 

7 

22-82 

•66 

Order  3. 

Epistaxis       -  - 
Ilydrothorax  - 
Bronchitis  - 
Pleurisy  - 
Pneumonia  - 
Asthma  - 

1 
1 

27 
10 
36 
10 

1 

1 

28 
11 
31 
9 

1 
1 

15 
30 

3 

27 
16 

29 

1 1 
1 1 

! 

V  166 
J 

162 

8 

15-C5 

'  75 

Order  4. 

Dyspepsia 
Gastritis  - 
Prolapsus  Ani 

Enteritis        -          -  - 
Peritonitis  - 
Ascites  - 

Hernia          -          -  - 
Ileus  and  Colic 

Colonatis       -          -  - 
Stricture  of  Rectum  - 
Eistula  ... 
Obstipatio  - 
Hepatitis 
Jaundice  - 

Hoemorrhois   -          -  - 
Spleen  Disease,  &c.  - 
Hocmatcmesis 
Physconia  - 

187 
11 

3 
2 

5 
4 
12 
119 
1 
2 

13 
147 
385 
74 
75 
84 
2 
3 

189 
11 

2 

2 
4 
3 
12 
91 
1 
1 
13 
147 
362 
79 
88 
80 
4 
3 

— 

20 

293 
12 
1 
6 

19 
13 

87 

2 
98 
283 
I  24 
41 
103 
1 

- 

287 
12 

5 

15 
13 

89 

2 
98 

232 
23 
39 

102 

i 
i 

— 

n 
i 

\  2,112 

-* 

2,009 

34 

199-18 

3'2l 

Order  5. 

Nephritis  ... 
Enuresis  - 
Ischuria  - 
Dysuria  - 
Diabetes  - 

Cystitis         -          -  - 

9 
10 

6 

1 

10 
10 

6 

1 

— 
— 

J  7 

1 

13 

6 
5 

1 

— 
— 

52 

1 

J 

52 

— 

4-91 



Order  6. 

Sarcocele       -          -  - 
Hydrocele  - 

2 
4 

1 

2 

6 

9 

}  12 

12 

1*13 

Order  7. 

Arthritis  - 
Joint  Disease,  &c. 
Contractura  - 

1 

5 

5 

1 

2 
2 

2 
2 

}  W 

9 

1 

j  '94 

•o< 

4  U 
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Five  Years, 
1847  to  1851. 

Four  Years,* 
1852  to  1855. 

Total  for  9  Years* 

Annual  Eatio  per  1000 

of 

Mean  Strength. 

«i 
S3 

5 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(r.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No.  | 
of 
Deaths. 

Attacked. 

Died. 

in 

Ordek  8. 

Phlegmon      -          -  -1 
Abscess         -          -         -  J 
Ulcer            _          _  _ 
Tumor  ... 
Skin  Disease,  &c. 

381 

200 
8 
37 

399 

201 
8 

37 

— 

239 

88 
9 
26 

235 

96 
8 
25 

— 

988 

1,009 

93-17 

IV. 

Order  4. 

Atrophy 

1 

1 

— 

6 

5 

1 

7 

6 

1 

•66 

-09 

V. 

Order  1. — Accident 
or  Negligence. 

Burns  or  Scalds 
Contusion  - 
Sub-luxation  - 
Luxation  - 

Fracture  ... 
Amputatio  ... 
w      ,   f  Gunshot 
vvounasl  Incised 
Otherwise  ... 
Found  dead  - 
Concussio  Cerebri 

8 

198 
80 
9 
13 
1 

1 

32 
1 

9 

195 
77 

/ 

14 
31 

Z 

_ 

_  l 
1 

2 
1 

4 
188 
74 

1° 

48 
1 

1 

4 
188 
74 

A 
** 

10 
48 
1 

— 
— 
— 

1 

.  672 

662 

g 

63*37 

•57 

Order  4. — Suicide  (attempted 
or  accomplished). 

Wounds,  Gunshot 

I 

1 

•09 

Order  5. 

Punitus 

Observatio  ... 

7 

9 

7 
7 

11 

13 

10 

12 

|  40 

36 

3"  77 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Year  1856. 
N.B. — Invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  85. 


BOMBAY. — COLABA. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  8  Years     -  -  -  -  3,174 

Mean  Annual  Strength      -  -  -  -  397 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty  ;  and 
(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Three  Years,* 
1852,  1855,  1856. 

Total  for  8  Years*  1 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(25.) 

No.  dis- 
charged 
to  Duty. 

(P>) 
No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths.] 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No.  I 
of  § 
Deaths.  | 

Attacked. 

Died. 

SPECIFIED  CAUSES 

I 

3,562 

3,736 

97 

2,967 

2,869 

48 

6,529 

6,605 

145 

2,057-08 

45-68 

CLASSES. 

L 

ZYMOTIC  DISEASES 

2,264 

2,336 

63 

1,816 

1,747 

22 

4,080 

4,083 

85 

1,285-5 

26-78 

IL 

CONSTITUTIONAL 

22 

16 

4 

28 

23 

2 

50 

39 

G 

15-75 

1-89 

III. 

LOCAL 

1,043 

1,041 

27 

941 

919 

22 

1,984 

1,960 

49 

625-08 

15-44 

IV. 

DEVELOPMENTAL 

3 

3 

3 

3 

•94 

V. 

VIOLENCE  • 

233 

343 

3 

179 

177 

0 

412 

520 

5 

129-81 

1-57 

ORDERS. 

Order  1. — Miasmatic  Dis. 

Small-pox  •■ 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.)  - 
Erysipelas  - 
Dysentery  - 
Diarrhoea       -          -  - 
Cholera  - 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  f 

1 

8 
45 
67 
429 
3 

377 
322 
47 
317 
104 
196 

7 
46 
72 
428 
3 

354 
328 
30 
322 
110 
235 

1 

— 

4 

31 
1 

1  7 
1 

8 

16 
64 
41 
285 
1 
91 
176 
g 

422 
199 
214 

14 
61 

42 
287 
1 

80 
171 
1 

403 
185 
209 

- 

—  ! 
l 

4 
1 

>  3,431 

3,390 

82 

1,081-03 

25-83 

Order  2. — Enthetic  Dis. 

Syphilis,  &e.  - 
Stricture  of  Urethra  - 

302 
1 

354 
1 

252 
13 

247 
12 

2 

|  568 

614 

2 

178-95 

•63 

Order  3. — Dietic  Diseases. 

Purpura  and  Scurvy  - 

A1    ,   ,.      f  a.  Del.  Tremens 
Alcoholism  <  ,  T  . 

(_  o.  intemperance 

8 
10 

8 
10 

5 
12 

2 

5 
11 
2 

1 

|  37 

36 

1 

11-66 

•32 

Order  4. — Parasitic  Dis. 

Vermes  - 
Psora  - 

Dracunculus  - 

9 
8 
10 

8 
9 
10 

17 

16 

|  44 

43 

13-86 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

4 
1 

4 
1 

1 

5 
4 

5 
4 

1 

}  U 

14 

2 

4*41 

•63 

Order  2. —  Tubercular  Dis. 

Morbus  Coxariu6 
Scrofula  - 
Phthisis 
Haemoptysis  - 

12 
4 
1 

l  10 
1 

1 

3 

1 
11 

1  5 
2 

1 

8 
3 
2 

1 

I  36 
J 

25 

4 

11-34 

1-26 

4  U  2 
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No  85. — Bombay  ;  Colaba  Station  ;  Infantry.    Stational  Return.    European  Troops  ;  H.  M.  Regts. — cont. 


Five  Years,  \ 
1847  to  1851. 

Three  Years,*. 
1852,  1855,  1856. 

Total  for  8  Years* 

Annual  Ratio  per  100* 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(J?.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  1. 

Cephalitis  - 
Apoplexy  - 
Phrenitis 

Paralysis       -          -  - 
Insanity  - 
Odontalgia  - 
Epilepsy 

Neuralgia       -          -  - 
Otitis  - 
Dysecoea 

Order  2. 

2 
11 
1 
7 
14 

8 

17 

3 

2 
7 
1 
9 
16 

i) 

8 

19 
1 

4 

_ 

1 

1 

30 



3 
5 

1 

12 
6 

11 
1 

28 

4 

5 

i 
i 

10 

11 

1 

1 
1 

1 

— 

Y  136 

132 

9 

42-85 

2-83 

Pericarditis  - 
Aneurism  - 

Varix-          -          -  - 
Heart  Disease,  &c. 

5 

4 
3 

6 

3 
4 

1 

50 

5 
8 

50 
4 

8 

2 
1 

} 

75 

4 

23-63 

1-26 

Order  3. 

Bronchitis  - 
Pleurisy  - 

Pneumonia     -           -  - 
Asthma         -          -  - 

16 
1 
2 

11 

18 
1 
3 
9 

25 
7 
3 

14 

25 
7 
3 

11 

o  j 

1  n 
J 

77 

o 

24-89 

•63 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Prolapsus  Ani 
Peritonitis  - 

Ascites  ... 

Hasmatemesis  - 

Ileus  and  Colic  - 

Hoemorrhois  - 

Fistula  - 

Obsti  patio  - 

Hepatitis  - 

Jaundice  - 

Spleen  Disease,  &c. 

Enteritis  - 

289 

o 
4 
5 

33 
37 

5 
18 
267 
10 
12 

1 

289 

2 
1 

o 

40 
39 
4 
20 
237 
11 
11 
1 

2 

— 
16 

z 

337 

5 

2 
5 
5 

37 
9 
2 

23 
128 
8 

20 

332 
4 

1 

5 
5 

37 
9 
3 

21 

121 

9 
18 

1 
1 

1 

— 

1  1 

T 

i 

1 

•  1,264 

1 

J 

1,223 

34 

398-25 

10-72 

Order  5. 

Nephritis  - 
Ischuria  - 
Enuresis  - 

Dysuria         -          -  - 

1 
1 
1 

4 

1 
1 
1 

4 



— 

4 
3 

1 

4 
3 

1 



— 

> 

15 

4-72 

— 

Order  6. 

Hydrocele  - 

5 

4 

2 

2 

.  

7 

6 



2-20 



Order  7. 

Joint  Disease,  &c. 

— 

1 

— 

4 

3 

— 

4 

4 

— 

1-26 

— 

Order  8. 

Phlegmon      -          -        - 1 
Abscess        -          -         -  J 
Ulcer  - 

Tumor  - 
Skin  Disease,  &c. 

133 

91 
3 
14 

139 

104 
2 
17 

— 

93 

57 
1 

12 

93 

59 
1 
13 

— 

j>  404 

428 

127-28 

— 

IV. 

Order  4. 

Atrophy  ... 

3 

3 

3 

3 

*  94 

V. 

Order  1.: — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion 

Sub-luxation  t 

Fracture  - 

-Tr      .  f  Gunshot 
Wounds  <  t    .  t 
I  Incised 

Pound  dead  - 

Sudden          -           -  - 
Drowned  ... 

3 

135 

53 
8 

24 

3 
142 
53 
9 
1 

25 

2 
1 

1 

103 

35 
7 

21 

1 

102 
34 

21 

1 
1 

390 

398 

5 

122-87 

1-57 

Order  5. 

Punitus         -          -  - 
Observatio  - 

9 
1 

9 
1 

4 
8 

4 
8 

|  22 

22 

6-94 

No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1853  and  1854. 
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No.  86. 


BOMBAY.— EN  ROUTE,  &a- INFANTRY. 


Stational  Returns  European  Troops  —Her  Majesty's  Regiments  Non -Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  6  Years  ...  2,866 

Meai!  Annual  Strength  t  478 


Return  showing  (c.)  the  Number  or*  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(£".)  the  Number  of  Deaths  by  different  Diseases. 


Four  Years,* 
1847  to  1850. 

Two  Years,* 
1853  and  1855. 

Total  for  6  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(2".) 
No. 

of 
Deaths. 

(CO 
No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(JF.) 

No. 
of 
Deatlis. 

(C.) 

No. 
of 

Attacks. 

.(SO 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

4,092 

3  345 

81 

1  73G 

1  855 

22 

5  828 

i  Uo 

2.033  oo 

35  *  92 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

3,124 

3,327 

57 

1,256 

1,341 

15 

4,380 

4,668 

72 

1,528-3 

25-  12 

n. 

CONSTITUTIONAL 

4G 

40 

5 

34 

44 

80 

84 

• 

27-91 

2-44 

in. 

LOCAL 

777 

830 

15 

380 

410 

3 

1,157 

1,240 

18 

493-7 

6'28 

v. 

VIOLENCE  - 

 .  —  

145 

148 

4 

66 

60 

2 

211 

208 

6 

73-G2 

2-08 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Varicella  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia.  - 
Fever  (C.  C.) 

„  Ephemeral 
Erysipelas      -          -  - 
Dysentery  - 
Diarrhoea  - 
Cholera  - 

Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  -          -  - 

3 
o  ^ 

88 
106 
452 
1 
1 

189 
249 
24 
884 
391 
152 

3 
32 
95 
142 
517 
1 
1 

193 
257 
17 
926 

378 
171 

2 
5 

20 
1 

17 
1 

5 
1 

1  A 
1  ^ 

79 
27 
47 

1 

52 
82 
1 

539 
20 
110 

i  t 

1  i 

82 
31 
50 

1 

47 
100 

583 
20 
122 

— 

1 

G 
1 

1 

2 

»  3,537 

3,783 

64 

1,234"  1G 

22-35 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

498 
3 

539 
4 

2 

23G 

5 

242 

}  712 

792 

o 

258*9 

•69 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

8 
21 

G 
19 

3 

27 
13 

27 
10 

3 

}  69 

G2 

6 

24-08 

2-08 

Order  4. — Parasitic  Dis. 

Psora  - 

Vermes         -          -  - 
Dracunculus  -          -  - 

15 

5 
9 

12 
5 
9 

J 

:• 

}  - 

1 

11*16 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 
Fungus  IIa;matodes  - 

3 
1 

2 
2 
1 

1 

10 

q 

_ 

ii 

 - 

}  - 

18 

1 

G-G3 

*36 

Order  2. — Tabercuh.lr  Dis. 

Morbus  Coxarius 
Scrofula  * 
Phthisis  - 
Haemoptysis  - 

1 

20 
11 
7 

1 

19 
8 
7 

4 

5 
17 

ii 

18 

0 

2  I 

}  - 

66 

6 

21-28 

2"  08 

1 

4  U  3 
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No.  86. — Bombay  ;  Troops  en  Route,  &c.  ;  Infantry.  Stational  Returns.  European  Troops  ;  H.M.  Regts  cont. 


Four  Years,* 
1847  to  1850. 

Two  Years,* 
1853  and  1855. 

Total  for  6  Years  * 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Diseases. 

(C.) 

(B.) 

(P-) 

(C) 

(E.) 

(*"■) 

(C.) 

(B.) 

(P.) 

Class . 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

nr. 

Order  1. 

Cephalitis  --.}"■" 
Vertigo         -          -  - 
Apoplexy  - 

Paralysis       -          -  - 
Insanity         -          -  - 
Neuralgia  - 
Epilepsy  - 
Otitis  - 

Dysecoea  - 

12 
1 

4 
8 

10 
4 
3 

19 
3 

13 
1 

2 
10 
18 

3 

3 
15 

3 

1 

— 

25 
1 
1 

1  12 

;  3 

i 

3 
5 

30 
2 

14 

3 

4 

1 

— 

- 

116 

I 

1 
i 

128 

3 

40*47 

1  -04 

Brain  Disease,  &c. 

1 

1 

— 

Order  2. 

Trismus  Idiopathicus  - 
Pericarditis  - 
Varix  - 
Heart  Disease,  &c. 

1 

15 

18 
1 

j 

17 

6 
7 

17 

5 
8 

I  46 

49 

1 

16-06 

•36 

Order  3. 

Epistaxis       -          -  - 
Bronchitis  - 
Pleurisy        -  -; 
Pneumonia    -          -  - 
Asthma  - 

2 
19 
3 
6 
11 

o 
16 
3 
7 
13 

1 
1 
1 

6 
8 

3 
5 

8 
9 
2 
6 

j-  63 

66 

3 

21-99 

1-04 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Enteritis  - 
Peritonitis  - 

Ascites          -          -  - 
Hernia          -          -  - 
Ileus  and  Colic 
Prolapsus  Ani 
Fistula          |  -j 
Obstipatio      -          -  - 
Hepatitis       -          -  - 
Jaundice        -          -  - 
Hsemorrbois  -          -  - 
Spleen  Disease,  &c.  - 
Hsematemesis 

75 
3 
3 
1 

1 
78 
2 
1 

35 
198 
17 
27 
22 
3 

80 
1 
3 
1 

1 

80 
3 

30 
226 
17 
23 
32 
3 

1 

— 

t 
1 

45 

1 

3 
4 
21 
1 

21 
53 

2 
13 

4 

51 

1 

2 

3 
19 
1 

21 
63 
o 
12 

5 

1 

— 

1 

— 

1 

634 

680 

11 

221 -23 

3-84 

Order  5. 

Nephritis       -          -  - 
Ischuria  - 

Enuresis        -          ~i  - 

2 

3 

— 

2 
3 
3 

2 
2 
4 

}  ■» 

11 

— 

3-49 

— 

Order  6. 

Sarcocele  - 
Hydrocele  - 

2 

1 

2 

_ 

— 

1 

— 

}  * 

4 

— 

•09 

— 

Order  7. 

Joint  Disease,  &c. 

2 

2 

4 

4 

6 

6 

2-08 

< 

Phlegmon     -         -  -\ 
Abscess        -          -         -  j 
Ulcer  -         -         -  - 
Skin  Disease,  &c. 

92 

85 
6 

99 

90 
5 

— 

59 

29 
9 

64 

30 

8 

)■  280 

J 

296 

97-69 

v. 

Order  1. — Accident  or 
Negligence. 

Contusion  - 
Sub-luxation  - 

71 

36 

70 
40 

42 
18 

39 
17 

Luxation  - 
Fracture  - 
Wounds ,  Incised 
Drowning  - 
Found  dead  - 

2 
4 
20 

3 
1 

22 

1 

2 

3 
2 

o 
2 

1 

1 

198 

196 

5 

69-09 

1*72 

Order  5. 

Punitus         -          -  - 
Observatio  - 

3 
9 

3 
9 

1 

1 

}  13 

12 

1 

4-53 

•36 

*  No  Troops  accounted  for  under  this  heading  during  the  Years  1851,  1852,  1854,  and  1856. 


N.B. — Invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  87. 


BOMBAY— BELGAUM  STATION. — INFANTRY. 


Stational  Returns.— -European  Troops— Her  Majesty's  Regiments  Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  6  Years     -  -  <  -  5,915 

Mean  Annual  Strength      -  986 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1847  to  1849. 

Three  Years,* 
1854  to  1856. 

Total 

for  6  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(Eg) 

No.  dis- 
charged 
to  Duty. 

(!"■) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

5,008 

5,008 

51 

4,282 

4,260 

58 

9,290 

9,268 

109 

1,570*6 

18-43 

CLASSES. 

L 

ZYMOTIC  DISEASES 

3,658 

3,701 

30 

3,046 

3,040 

35 

6,704 

6,741 

65 

1,133*41 

10-99 

n. 

CONSTITUTIONAL 

61 

60 

3 

99 

90 

3 

160 

150 

6 

27-05 

1-01 

in. 

LOCAL 

1,006 

964 

14 

890 

885 

15 

1,896 

1,849 

29 

320-54 

4'9 

v. 

VIOLENCE  - 

283 

283 

4 

247 

245 

5 

530 

528 

9 

89'6 

I' 53 

ORDERS. 

L 

KJAMJUM  1 JXi.  lllAlllum,  , 

Small-pox  -r 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 
Erysipelas  - 
Dysentery  r 
Diarrhoea  - 

Cholera         -          -  - 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

5 
44 
93 
156 
245 
6 

215 
218 
11 

234 
53 
471 

5 
42 
100 
158 
249 

6 

188 
215 
9 

230 

GO 
476 

3 

19 

2 

1 

2 

7 

45 
165 
153 

25 
3 

285 
186 

3 

564 
58 
320 

3 
47 
167 
156 
25 
3 

256 
185 
3 
569 
55 
330 

2 

29 

1 
1 

•  3,565 

3,537 

60 

602-72 

10-15 

Order  2. — Enihetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  • 

1,821 
9 

1,886 
1 

3 

1,195 
12 

1,204 
12 

1 

•  3,037 

3,103 

4 

513-44 

•67 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

2 
7 

2 
6 

4 
18 

4 
18 

1 

■ 

\  » 

30 

1 

5'24 

•17 

Order  4. — Parasitic  Dis. 

Vermes  - 
Psora  - 

Dracunculus  - 

4 

63 
1 

4 

63 
1 

3 

3 

f  « 

71 

1201 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

14 

3 

13 
3 

1 

43 
2 

43 
1 

1 

[•  62 

60 

2 

10*48 

•34 

Order  2. — Tubercular  Dis. 

Scrofula        -          -  - 
Phthisis  - 
Haemoptysis  - 

39 
3 
2 

39 
3 
2 

2 

43 
6 
5 

37 
4 
5 

2 

j-  98 

90 

4 

16*57 

•67 

4  U  4 
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No.  87. — Bombay  ;  Belgaum  Station  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.M.  Regts. — cont. 


Three  Years,* 
1847  to  1849. 

Three  Years,* 
1854  to  1856. 

Total  for  6  Years* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths 

(C.) 

No. 
J  of 
j  Attacks. 

(EO 
No.  dis- 
charged 
|  to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(S.) 

No.  dis- 
charged 
lo  Duty. 

(E1.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

TTT 

Order  1. 

Cephalitis 
Apoplexy  - 
Paralysis  - 
Odontalgia  - 

Insanity         _          _  — 
Neuralgia  ... 
Epilepsy        -          -  - 
Otitis  -          -          -  - 
Brain  Disease,  &c. 
Dysecoea  ... 

o 
2 

4 
14 

1 

Q 
O 

14 

3 
1 

— 
— 

72 
5 

16 
l 

19 
1 
3 

20 
1 
3 

71 

5 
14 

15 
1 

3 
20 
1 
3 

1 

2 

1 
1 

-> 

163 

152 

9 

27'56 

1-52 

Order  2. 

Pericarditis  - 
Aneurism  - 

0  1 

A  Q 

1 

1 3 

2 

11 
1 

1 
1 

V  66 

60 

3 

11*16 

•51 

Order  3. 

Bronchitis  - 

Pleurisy        -          -  - 
Pneumonia  - 
Asthma  - 

Epistaxis       -          -  - 

17 

8 
8 
2 

15 

3 
8 
1 

1 

1 

18 
26 
10 
42 
1 

18 
26 
10 
41 
1 

1 

j  132 

123 

3 

22-31 

•51 

Order  4. 

Dyspepsia  - 

Enteritis  .... 
Peritonitis      -          -  - 
Prolapsus  Ani 

Ascites  ... 
Hernia  ... 
Ileus  and  Colic 
Haemorrhois  - 

jjistuia  ... 
Obstipatio  ... 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c.  - 
Haematemesis 

208 
4 

1 
1 

1 
35 
12 

1 

18 
192 
18 
45 
2 

205 
4 

1 

2 
38 
11 

1 

18 
178 
18 
40 

2 

— 

z 

— 

6 

— 

72 
o 

2 
5 
I 

50 
32 

i 

10 

225 
10 
32 

63 
1 
1 

5 

8 
51 
34 

1 
I 

11 

229 
9 
32 

1 
1 

— 

— 

— 

4 
1 

— 

987 

- 

968 

13 

166-87 

2-19 

Order  5. 

Nephritis  ... 
Enuresis  ... 
Cystitis  ... 

2 
1 

2 
1 

— 

5 
3 

5 
3 

— 

}  » 

11 

— 

1-86 

— 

Order  6. 

Hydrocele  ... 

6 

6 

9 

9 

15 

15 

2'53 

Order  7. 
Hydrarthrus  - 
Joint  Disease,  &c. 

2 
1 

o 
1 

4 

4 

— 

}  ' 

7 

1-18 

Order  8. 
Phlegmon      -          -        - 1 
Abscess         -          -  -J 
Ulcer  -          -          -  - 
Tumor  ... 
Skin  Disease,  &c. 

157 
179 

12 

156 
173 

12 

1 

84 

51 

6 
26 

86 

53 
5 
28 

j-  515 

513 

1 

87-07 

•17 

V. 

Order  1. — Accident  or 
Negligence. 

Burns  or  Scalds 

Contusion  - 

Sub-luxation  - 

Luxation  - 

Fracture  - 

,„      .     f  Gunshot  - 
Wounds  |Inc;sed  _ 

Amputatio  - 

Drowned  .... 
Found  dead   -          .  - 

4 

168 
70 
i 
l 

5 
31 

4 

169 
70 

i 
i 

4 
31 

1 

3 

5 

144 

28 

13 

2 

42 
1 

5 

145 

28 

13 

2 

39 
1 

— 
— 

2 

516 

514 

6 

87-23 

1*02 

Order  4. — Suicide  (attempted 
or  accomplished). 

Wounds,  Cut,  Stab 

3 

3 

•51 

Order  5. 
Punitus  ... 
Observatio  ... 

4 

4 

9 
1 

9 
1 

}  14 

14 

2-37 

No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1850,  1851.  1852,  and  1853. 
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713 


No.  88. 


BOMBAY. — ADEN  STATION.— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — .Non-Commissioned  Officers 

and  Men, 


Aggregate  Strength  for  5  Years  -  2,103 
Mean  Annual  Strength      -----  420 


Return  showing  (c,)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,* 
1850  and  1851.1 

Three  Years,* 
1852,  1855,  and  1856. 

Total  for  5  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  JJuty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

878 

862 

20 

1,562 

1 ,509 

1  A 

14 

9  ^Tl 
ZjO  i  1 

1,160*  25 

1  A  •  1  7 

I. 

ZYMOTIC  DISEASES 

448 

450 

6 

776 

750 

4 

1,224 

1,200 

10 

582' 03 

4-75 

II. 

CONSTITUTIONAL 

5 

1 

2 

35 

34 

— 

40 

35 

2 

19-02 

•96 

III. 

LOCAL 

378 

361 

10 

649 

626 

10 

1,027 

987 

20 

488-35 

9-5 

V. 

VIOLENCE  - 

47 

50 

2 

102 

99 

149 

149 

2 

70-85 

•96 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 
Dysentery  - 
Diarrhoea  - 

Ague  ... 
Remittent  Fever 
Rheumatism  - 

2 
6 

ZD 

150 

4 
52 
72 
13 
36 

2 
6 

ZD 

153 
3 
51 
70 
12 
41 

— 

3 
1 

1 
1 

g 

146 

Zo 

119 
24 
79 

111 

58 
64 

g 

131 

ZD 

119 
23 
80 

112 
49 
61 

— 

1 

2 

— 

L  993 

973 

9 

472"18 

4-28 

Order  2. — Enthetic  Dis. 

Syphilis,  &c/  -          -  - 
Stricture  of  Urethra  - 

69 
3 

65 
3 

— 

77 

3 

76 
3 

|  152 

147 

— 

72-28 

— 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

10 

1 1 

41 

2 

2 

1 

I  53 

53 

1 

25-2 

•47 

Order  4. — Parasitic  Dis. 

Vermes  - 

Dracunculus  -          -  - 
Psora  ... 

2 
2 
1 

2 
2 

3 

21 

20 

|  26 

27 

12-37 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  ... 
Dropsy  - 

1 

1 

23 
1 

22 
1 

|  25 

24 

11-89 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  ... 
Phthisis  ... 
Haemoptysis  - 

4 

2 

1 

2 
5 
3 

1 

2 
6 
2 

}  ■ 

11 

2 

7-13 

•96 

in. 

Order  1. 

Cephalitis  - 
Apoplexy  - 
Paralysis 
Odontalgia  - 

Insanity  ... 
Epilepsy  ... 
Otitis 

4 
7 

1 

7 

3 
5 

1 

6 

3 

3 
2 
2 
2 
9 
4 
11 

3 
1 
2 
2 
8 
4 
11 

1 

52 

J 

46 

4 

24'73 

1-90 

4  X 
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No.  88. — Bombay;  Aden  Station;  Infantry.    Stational  Returns.  European  Troops;  H.M.  Regiments. — cont. 


Two  Years,* 
1850  and  1851. 

Three  Years,* 
1852,  1555,  and  1856. 

Total  for  5  Years.* 

Animal  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

iseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

Attacked. 

Died. 

ni 

Order  2. 

Pericarditis  - 
Aneurism                        .  - 

7 ' 

8 

27 
1 

22 
1 

3 

}  " 

39 

3 

20*45 

1-42 

Vanx           -  - 

8 

8 

Order  3. 

Bronchitis  - 
Pneumonia  - 
Asthma         -  .  - 

5 
2 
4 

4 

2 
2 

1 

1 

14 

5 
5 

14 

3 
5 

- 

1 
1 

L  35 

.30 

4 

16-64 

1-90 

Order  4. 

Dyspepsia 

Gastritis  ... 
Peritonitis 

Ascites  ... 

88 

3 
1 

83 
2 
3 
1 

— 

178 
1 
1 
1 

177 
1 
1 

1 

Hsmatemesis 
Ileus  and  Colic 

Obstipatio                -'  - 
Hepatitis  - 
Haemorrhois  - 
Spleen  Disease,  &c. 
Jaundice  ... 

25 
90 

21 

88 

1 

4 

45 
13 

75 

1 

45 
13 
68 

3 

585 

566 

9 

278-17 

4-28 

3 
19 
1 

1 
19 
1 

15 
26 

15 
26 

Order  5. 

Nephritis  - 

Enuresis  ... 

14 

3 

14 

\  17 

/ 

l  ± 

ft .  nft 

Order  7. 

Joint  Disease,  &c. 

5 

5 

5 

5 

2-38 

PUPP  ft 

Phlegmon  ... 
Ulcer  ... 
Tumor  ... 
Skin  Disease,  &c. 

81 

23 

7 

80 
24 

7 

— ■ 

116 

44 

4 
15 

115 

44 
3 
14 

— 

^90 

J 

0(2*7 

1  ^7  •  Q 

lo  /  u 

v. 

Order  1. — Accident 
or  Negligence. 

Burns  or  Scalds 

Contusion  ... 

OllU-lUAttLIUU 

Fracture  - 
Wounds,  Incised 
Suffocation  - 

18 
10 
2 

8 

20 
10 

3 
8 

1 

2 
64 
12 

17 
1 

2 
62 
12 

16 
1 

.  J34 

I 

134 

1 

63*72 

•48 

Order  5. 

Punitus 
Observatio  - 

1 

8 

1 
8 

I  w 

6 

6 

}  [• 

15 

1 

7-13 

•48 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1849,  1853  and  1854. 
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No.  89. 


BOMBAY.— HYDERABAD  STATION.  -INFANTRY 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  4  Years  -  1,728 
Mean  Annual  Strength     -----  432 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(r.)  the  Number  of  Deaths  by  different  Diseases. 


-  One  Year,  1850.* 

Three  Years,*  j 
1852,  1853,  and  1854. 

Total  for  4  Years.* 

Annual  Ratio  per  1006 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(=.) 

No.  dis- 
charged 
;o  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

"(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

759 

741 

14 

3,299 

3,271 

48 

4,058 

4,012 

62 

'2,348  •  4 

35-85 

CLASSES. 

L 

ZYMOTIC  DISEASES 

603 

585 

13 

2,727 

2,693 

37 

3,330 

3,  278 

50 

.1,927-11 

28-93 

H. 

CONSTITUTIONAL 

6 

G 

■— 

20 

18 

3 

26 

24 

3 

15-04 

1-73 

IIL 

LOCAL 

123 

125 

1 

447 

450 

8 

570 

575 

9 

329-86 

5-19 

V. 

VIOLENCE  - 

27 

25 

105 

1 10 

132 

135 

76-39 



orders- 

I. 

Order  1. — Miasmatic  Dis. 

Quinsy 

Catarrh  and  Influenza  - 
Ophthalmia  - 
Fever  (C.  C.)  - 
Icterodes  - 
Erysipelas  - 
Dysentery  - 
Diarrhoea  - 

Cholera  ... 
Ague  -          -          -  - 
Remittent  Fever 
Rheumatism    -          -  - 

9 

10 
15 

2 

32 
51 
5 
44 
245 
17 

9 
11 
16 

1 

29 
50 
2 
44 
243 
17 



1 

1 

3 
7 

18 

50 
33 
109 
3 
3 
53 
91 
9 

947 
983 
118 

19 

55 
32 
119 
3 
3 
54 
93 
8 

953 
960 
123 

— 
— 

4 

29 

>  2,847 

2,844 

46 

• 

1,647-6 

1 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

155 
1 

145 
1 

278 
4 

242 
4 

|  438 

392 

— 

253-47 

— 

Order  Z.—Dietic  Dis. 

Purpura  and  Scurvy  - 
Alcoholism,  Del.  Tremens 

2 
15 

2 
15 

1 

1 

i  23 

1 
20 

3 

}  « 

38 

4 

23-73 

2*31 

Order  4. — Parasitic  Dis. 

Vermes  - 

4 

4 

4 

4 

2-31 

II. 

Order  1. — Diathetic  Dis. 

Lumbago       -          -  - 
Dropsy          -          -  - 

4 
5 

4 
6 

}  • 

10 

5-21 

Order  2. — Tubercular  Dis. 

Scrofula  - 
Phthisis  - 
Haemoptysis  - 

4 
2 

4 

2 

4 
4 
3 

5 
3 

3 

}  » 

14 

3 

9-83 

1-73 

IIL 

Order  1, 

Cephalitis  - 
Apoplexy  - 
Paralysis  - 
Insanity  - 
Odontalgia  - 
Epilepsy  - 

Otitis  -          -           -  - 

1 

1 

3 

2 

1 

3 

11 

2 
5 
1 
2 
2 
16 

12 

6 
1 
2 
2 
15 

2 
1 

[■  44 

44 

3 

25-46 

1-73 

4X2 
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No.  89. — Bombay;  Hyderabad  Station;  Infantry.  Stational  Eeturns.   European  Troops  ;  H.M.  Regts. — cont 


One  Year,  18£ 

0* 

Three  Years,* 
1852,  1853,  and  1854. 

Total  for  4  Years.* 

Annual  Eatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

ft*  \ 

No. 
of 
Attacks. 

(B.) 

No.  dis- 

pln  i*p*pfl 

to  Duty. 

(T.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(B.) 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

(.*■■) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Ol?rtT?TT  0 

Pericarditis  - 
Aneurism  - 
Varix  - 
Heart  Disease,  &c. 

3 
1 

3 

3 
3 

1 

8 
4 
15 
4 

8 
3 
1 1 

3 

1 
1 

1  38 

J 

31 

3 

21-99 

1*73 

O  T?  Tt  "T1  T?  T 

Epistaxis  ... 
Bronchitis  - 
Pneumonia  -> 
Asthma         -         -  - 

1 

— 

1 

5 
6 
3 

1 

4 
6 

3 

1 

15 

— 

8-68 

Order  4. 

Dyspepsia  - 
Gastritis  - 
Enteritis  - 
Ascites  - 

Hernia  ... 
Ileus  and  Colic 

Pistula  ... 
Hajmatemesis 

Obstipatio      -          -  - 
Hepatitis  - 

Haemorrhois    -          -  - 
Jaundice        -          -  - 
Spleen  Disease,  &c. 

15 
2 

— 

1 

4 

1 

45 
3 
1 

15 

2 

— 

1 

4 

1 

47 
3 
1 

z 

— 

r 

100 
1 
1 

3 
1 
9 
3 
1 
33 
51 
7 
4 

n 
i 

109 
1 
1 

3 

9 
3 
1 
33 
50 
7 
4 

4 

1 

— 
— 

2 

— 

293 

304 

3 

169-57 

1'73 

Order  5. 

Nephritis  - 

Ischuria         -          -  - 
Enuresis  •«•■■« 

2 

2 
2 

I  

2 
2 

1 

2 

— 

}  8 

J 

7 

4-63 

Order  6. 

Hydrocele  - 

■  ■ 

1 

1 

— 

1 

1 

— 

•58 

— 

Order  7. 

Arthritis  - 

Joint  Disease,  &.  - 

Contractura  - 

1 

1 

— 

1 
1 

1 
1 

— 

}  3 

3 

— 

1-73 

— 

Order  8. 

Phlegmon      -          -  -\ 
Abscess         —          -        -  [ 
Ulcer            -          -  - 
Tumor  - 
Skin  Disease,  &c. 

25 
9 

24 
9 

— 

73 

36 
2 
23 

75 

38 
1 

23 

— 

j-  168 

170 

— 

97-22 

— 

v. 

Order  1.  — Accident  or 
Negligence. 

Burns  or  Scalds 
Contusion  - 
Sub-luxation  - 

Luxation        -          -  - 
Fracture        -          -  - 

,     f  Gunshot  - 
Wounds  i  Incised  - 
Venenatio 

11 

2 
2 
2 

8 

11 

2 
2 

9 



— 

2 
65 
10 
3 
6 
10 

1 

2 
67 
10 

10 
9 

1 

— 

122 

125 

70-6 

Order  5. 

Punitus  - 
Observatio  - 

2 

1 

2 
6 

2 
7 

}  '» 

10 

5'79 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847,  1848,  1849,  1851,  1855,  and  1856. 
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STATIONAL  RETURNS. — BOMBAY.  717 
No.  90. 


BOMBAY. — MOUNT  ABOO.— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength  -         a  -  -  83 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,  1851* 

1        Total  for  1  Year* 

Annual  Ratio  per  1009 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(B.) 

No.  dis- 

to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

101 

101 

7 

101 

101 

7 

1,216*86 

84-32 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

61 

DO 

3 

61 

65 

Q 

fOA t  QA 

n. 

CONSTITUTIONAL 

2 

2 

— 

2 

2 

1 

24-09 

m. 

LOCAL  - 

35 

31 

4 

35 

31 

4 

421*69 

48-18 

v. 

VIOLENCE  - 

3 

3 

— 

3 

3 

— 

36-14 

— 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Quinsy  - 
Catarrh  and  Influenza  - 
Ophthalmia  - 
Dysentery  - 
Diarrhoea  - 
Ague  - 

Remittent  Fever  - 
Rheumatism 

2 
1 
1 

6 
4 

19 
1 

14 

2 

1 

5 
4 

19 
1 

20 

1 
1 

I 

48 

52 

3 

578-32 

36-14 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  .... 
Stricture  of  Urethra  ... 

10 

10 
1 

— 

}  » 

11 

— 

132-53 

— 

Order'  3. — Dietic  Dis, 

AinAi,nK,m    f  a.  Del.  Tremens 
Aiconousm  -  <  ,  T  . 

L  b.  Intemperance 

1 
1 

1 
1 

}  * 

2 

24-09 

ii. 

Order  2. —  Tubercular  Dis. 

Scrofula  - 

2  ! 

o 

2 

2 

24-09 

in. 

Order  1. 

Epilepsy  - 

2 

2 

2 

2 

24-09 

Order  4. 

Dyspepsia        ...  - 
Gastritis          -          -  - 
Hernia            -          -          -  - 
Ileus  and  Colic            -  • 
Obstipatio  .... 
Ha;morrhois  - 

Hepatitis          -          -          -  - 
Jaundice          -          -          -  - 
Spleen  Disease,  &c.  ... 

5 
1 
2 
4 
3 
1 
10 
1 
2 

5 

2 
4 
3 
1 

8 

2 

1 

= 

2 
1 

29 

25 

4 

349-42 

■1 8  •  1 S 

Order  8. 

Fhlegmon        -          -          -  - 
Ulcer  - 

1 

3 

1 

3 

}  ' 

4 

48-18 

v. 

Order  1. — Accident  or  Negligence. 

Sub-luxation     -         -         -  - 
Fracture         -         -          -  - 

2 
1 

2 
1 

}  ' 

3 

36-14 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Year  1851. 
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STATIONAL  RETURNS. — BOMBAY. 


No.  91. 


BOMBAY. — BOMBAY  STATION. — INFANTRY. 


Stational  Returns — European  Troops — Eier  Majesty's  Regiments — Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength         -  273 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Annual  T?.ntin  upv  1  nfin 

One  Year,  1849.s 

< 

Total  for  1  Year.* 

of 

Mean  Strength. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

< 

BO 

o.  dis- 
arged 
Duty. 

(P.) 

No. 
of  | 

Deaths. 

(C.) 

No. 
of 

Attacks. 

(=0 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Class 

N 

cl 
to 

Attacked. 

Died. 

SPECIFIED  CAUSES 

641 

620 

16 

641 

- 

620 

16 

2,348-02 

58* 

6 

CLASSES. 

- 

- 

I. 

ZYMOTIC  DISEASES 

458 

442 

11 

458 

442 

11 

1,677-7 

40- 

29 

n. 

CONSTITUTIONAL  - 

4 

5 

1 

4 

5 

1 

14-65 

3- 

66 

m. 

LOCAL 

154 

147 

4 

154 

147 

4 

564-1 

14- 

65 

v. 

VIOLENCE  - 

25 

26 

— 

.  25 

26 

91-57 

ORDERS. 

i. 

Okder  1. 

— Miasmatic  Dis. 

Quinsy 

2 

2 

Catarrh  and  Influenza  - 

18 

15 

Ophthalmia 

6 

6 

Fever  (C.  C.)  - 

204 

204 

1 

Dysentery  - 
Diarrhoea 

50 
64 

46 
59 

8 

> 

420 

402 

11 

1,538-5 

40 

29 

Cholera 

3 

1 

2 

Agi 

le  - 

34 

35 

Remittent  Eever 

2 

4 

Rheumatism 

37 

30 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  ■ 

33 

34 

33 

34 

120-88 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

1 

1 

} 

4 

4 

14-65 

Alcoholism,  Del.  Tremens 

3 

3 

Order  4. — Parasitic  Dis. 

Vermes 

1 

}  ' 

2 

3-66 

Dracunculus 

1 

1 

ii. 

Order  1. — Diathetic  Dis. 

Lumbago 

3 

3 

3 

3 

10-99 

m 

Order  2. 

—  Tubercular  Dis. 

Scrofula 

•  I 

2 

1 

}  1 

2 

1 

3-66 

3 

•  GG 

Phthisis 

.  STATION AL  RETURNS. — BOMBAY.  719 
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One  Year,  1849.* 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(F.) 

(C.) 

(E.) 

(P.) 

Class 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

TTT 
111. 

Order  1. 
Cephalitis  - 

1 

1 

— 

Apoplexy 

1 

2 

2 

1 

7-33 

3-66 

Insanity                                -  - 

J 

Otitis    -  - 

1 

1 

Order  2. 

1 

— ' 

1 
1 

Pericarditis  - 
Varix  - 

— 
— 

I  1 

J 

9 

3 '  66 

Order  3. 

Asthma  .... 

6 

6 

— 

6 

6 

— 

21-98 

— 

Order  4. 

Dyspepsia  .... 

14 

10 

— 

Prolapsus  Ani  -          -          -  - 

1 

1 

— ■ 

Ileus  and  Colic  - 

10 

Pistula  ----- 

3 

Obsti  patio 

2 

2 

_ 

98 

89 

3 

358*98 

10*99 

Hepatitis  - 

40 

40 

3 

Hsemorrhois  - 

Q 
J 

Jaundice  - 

6 

6 

Spleen  Disease,  &c.  ... 

13 

11 

Order  5. 

Dysuria  - 

1 

1 

— 

1 

1 

— 

3-66 

— 

Order  6. 

Hydrocele  - 

1 

1 

— 

1 

1 

— 

3'66 

— 

Order  8. 

Phlegmon  - 

Ulcer  -  .... 

31 
14 

36 
10 

— 

\  45 
J 

46 

164*84 

V. 

Order  1. — Accident  or  Negligence. 
Contusion  - 

Sub-luxation     -          -          -  - 

10 

3 

10 

3 

Luxation  - 

3 

3 

23 

24 

84-24 

Fracture  - 

1 

Wounds,  Incised  ... 

7 

7 

Order  5. 

Punitus  - 

2 

2 

2 

2 

7*33 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Year  1849. 
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STATIONAL  RETURNS.— BOMBAY. 


No.  92. 


BOMBAY. — PESHAWTJB,  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Mean  Annual  Strength        =  498 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(r.)  the  Number  of  Deaths  by  diiFerent  Diseases. 


One  Year,  1849.* 

Total  for  1  Year* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(P.) 

(C.) 

(E.) 

(P.) 

Class. 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1,470 

1,359 

30 

1,470 

1,359 

30 

2,951-82 

60-24 

CLASSES. 

i 



ZYMOTIC  DISEASES 

1,306 

1,216 

15 

1,306 

1,216 

15 

2,622-5 

30-12 

n. 

CONSTITUTIONAL  - 

6 

6 

6 

6 

12-05 

TTT, 

LOCAL  - 

139 

118 

15 

139 

118 

15 

279* 12 

30-12 

V. 

VIOLENCE  - 

19 

19 

— 

19 

19 

— 

38-15 

— 

ORDERS. 

I. 

Order  1. — Miasmatic  Dis. 

Small-pox  .... 
Quinsy            -  - 
Catarrh  and  Influenza  ... 
Ophthalmia      -          -          -  - 

3 
8 
20 
88 

1 

7 
25 
53 

2 

Fever  (C.  C.)  - 

Dysentery  .... 

772 
26 

752 
27 

6 
2 

-  1,201 

1,117 

15 

2,411-55 

30"  12 

Diarrhoea  .... 

60 

59 

4 

Ague    -          -          -          -  - 

190 

159 

Remittent  Fever  ... 

4 

2 

1 

Rheumatism  .... 

30 

32 

Order  2. — Enthctic  Dis 

Syphilis,  &c.    -         -         -  - 
Stricture  of  Urethra  -           -  - 

100 

3 

94 
3 

|  103 

97 

206-93 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

1 

1 

}  2 

2 

4-02 

Alcoholism,  Delirium  Tremens 

1 

1 

II. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

1 

1 

}  2 

o 

4-02 

Dropsy            -          -          -  - 

1 

1 

Order  2.—  Tubercular  Dis. 

Scrofula  .... 

4 

4 

4 

4 

8-03 

STATIONAL  RETURNS. — BOMBAY.  721 
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One  Year,  1849.*  \ 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(2*.) 

(C.) 

(E.) 

(P.) 

Class. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No.  | 
of  J 
Deaths,  j 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Ordek  1. 
Cephalitis  - 

6 

7 

A  nnrilpY  v                            •              **■  ™ 

Insanity  - 

10 
3 

2 

9 

»  20 

i  a 
i  u 

q 

40  lo 

IS  05 

Otitis  - 

1 

Ordek  2. 

Pericarditis  - 

1 

— 

1 

\  G 

4 

1 

12*05 

2-02 

Heart  Disease  - 

5 

4 

— 

J 

Order  3. 

Pleurisy  - 

1 

_ 

1 

}  3 

1 

1 

6"  02 

2*02 

Pneumonia       -          -          -  - 

2 

1 

1 

Order  4. 

Dyspepsia  - 

10 

9 

— 

Ileus  and  Colic  .... 

10 

10 

Obstipatio  - 

6 

5 

Hcemorrhois  - 

2 

3 

79 

77 

4 

158*63 

8-03 

Hepatitis          -          -          -  - 

23 

23 

4 

Jaundice          -          -          -  - 

20 

19 

Spleen  Disease,  &c.  - 

8 

8 

Order  5. 

Dysuria  .... 

1 

1 

1 

1 

2-02 

Order  8. 

Phlegmon        -          -          -  - 
Ulcer  -  .... 

OiiTiFT?  1   Acp'irfpnt  fit* 

Negligence. 

Contusion        -          -          -  - 
Sub-luxation     -          -          -  - 

25 
5 

23 
2 

— 

|  30 

25 

— 

60' 24 

— 

V. 

7 

8 

8 
7 

Fracture          -          -          -  - 

2 

2 

18 

18 

36-13 

r  Gunshot  - 
Wounds  < 

I  Incised  - 

1 

1 

Ordek  5. 

Punitus           -         -         -  - 

1 

1 

jl  1 

1 

2"  02 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Year  1849. 
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722  STATIONAL  RETURNS. — BOMBAY. 


No.  93. 


BOMBAY. — KIRKEE  STATION. 


Stational  Returns — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 
constantly 
sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1847 

10th  Hussars 

633 

633 

"  1,592 

1,573 

19 

1848 

10th  Hussars 

704 

704 

"  1,447 

1,547 

9 

1849 

10th  Hussars 

687 

687 

1,624 

1,588 

17 

1850 

10th  Hussars 

652 

652 

1,486 

1,473 

28 

1851 

10th  Hussars 

664 

664 

1,406 

1,397 

15 

1852 

10th  Hussars 

676 

676 

1,666 

1,644 

6 

1853 

10th  Hussars 

681 

681 

1,620 

1,623 

12 

1854 

10th  Hussars 

639*75 

640 

1,298 

1,309 

11 

1855 

14th  Dragoons  - 

537 

537 

830 

752 

6 

1856 

14th  Dragoons  - 

685 

685 

619 

635 

.  ^ 

Total  - 

6,558-75 

6,559 

13,588 

13,541 

131 

Mean  ... 

656 

656 

1,359 

1,354 

13 

No.  94. 

BOMBAY. 

— DEESA 

STATION. 

1847 
1847 

28th  Foot 
86th  Foot 

858 
199*25 

}    1,057  { 

-  1,115 
378 

-  1,053 
358 

36 
9 

1848 

86th  Foot 

1,158 

1,158 

1,801 

1,760 

37 

1849 

86th  Foot 

1,141 

1,141 

1,802 

1,757 

28 

1850 
1850 

86th  Foot 
8th  Foot 

832-50 
254-25 

}    1,087  { 

1,342 
357 

1,329 
387 

28 
3 

1851 

8th  Foot 

969-75 

970 

1,713 

1,669 

21 

1852 

8th  Foot 

1,008 

1,008 

1,514 

1,483 

26 

1853 

8th  Foot 

733 

733 

1,141 

1,113 

10 

1854 

83rd  Foot 

432 

432 

1,003 

993 

7 

1855 

83rd  Foot 

411 

411 

863 

856 

8 

1856 

83rd  Foot 

933 

933 

1,360 

1,297 

19 

Total 

8,929-75 

8,930 

14,379 

14,055 

232 

Mean  ... 

893 

1,438 

1,405 

23-2 

STATIONAL  BETUKNS. — BOMBAY. 

No.  95. 


723 


BOMBAY— POONA  STATION. 


Stationae  Returns.— European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 
constantly- 

Admissions 
into 
Hospital 

Discharged 
from 

Deaths. 

during  the 
Year. 

Names. 

Strength. 

sick  iu 
Hospital 

during  the 
Year. 

Hospital. 

1847 

8  th  Foot 

1,012 

O  OA  1 

2,253 

9 

1847 

22nd  Foot 

889 

I  2,326^ 

O  1  *70 

2,199 

43 

1847 

86th  Foot 

425 

J  I 

7/0 

683 

16 

1848 

1  O  A  O 

1848 

8th  Foot 
22nd  Foot 

542 
1,153 

j    1,695  ( 
J  I 

Z,ZVo 

990 

2,1 19 

14 
37 

1849 
1849 

64th  Foot 
83rd  Foot 

397 

663 

\    1,060 1 

976 

949 

881 

848 

38 
57 

1850 
1850 

83rd  Foot 
86th  Foot 

821 
273 

}    1,094  { 

1,079 

1,048 
4bo 

15 
7 

1851 

86th  Foot 

1,054 

1,054 

1,173 

1,759 

12 

1852 

86th  Foot 

1,042 

1,042 

1,445 

1,435 

9 

1853 

78th  Foot 

955 

j    1,888  1 

2,242 

2,202 

21 

1853 

84th  Foot 

933 

1,422 

1,406 

11 

1854 

78th  Foot 

927 

927 

1,883 

1,864 

23 

1855 

78th  Foot 

870 

870 

1,194 

1,193 

14 

1856 

78  tli  Foot 

907 

907 

1,051 

955 

14 

Total 

12,863 

12,863 

22,230 

22,301 



340 

Mean 

1,286 

2,223 

2,230 

34 

No.  96.— BOMB  AY- 

-KURRACHEE  STATION. 

loll 

60th  Foot 

929 

929 

959 

948 

23 

1848  N 

60th  Foot 
8th  Foot 

791-75 
268-50 

j    1,060 1 

1,046 
556 

985 
543 

23 
6 

1849 

8th  Foot 

805 

805 

1,633 

1,587 

30 

loOU 

64th  Foot 

1,029-50 

1,585 

1,584 

28 

1850 

8th  Foot 

512-25 

|  l,8lb| 

849 

oo'i 

Q 

O 

1850 

83rd  Foot 

270 

293 

290 

5 

1851 
1851 

64th  Foot 
83rd  Foot 

541-50 
1,033-50 

}    1,575  1 

910 
1,489 

889 
1,449 

19 
71 

1852 

64th  Foot 
83rd  Foot 

542-50 
998-25 

}    1,541  { 

1,202 
2,164 

1,154 
2,021 

14 

65 

1853 
1853 

64th  Foot 
83rd  Foot 

751 

444-75 

}    1,196  { 

2,809 
1,210 

2,755 
1,266 

15 
9 

1854 
1854 

83rd  Foot 
86th  Foot 

554 
539 • 75 

}    1,094  { 

850 
954 

826 
874 

12 

22 

1855 

83rd  Foot 

131-75 

j      593 1 

176 

173 

2 

1855 

86th  Foot 

461-50 

730 

750 

9 

Total  - 

10,604-5 

10,605 

19,415 

18,928 

361 

Mean 

1,178 

2,157 

2,103 

40 

4  Y  2 
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STATIONAL  RETURNS. — BOMBAY. 


No.  97. 


BOMBAY. — COLABA  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

Mean 
Number 

Admissions 
into 

Discharged 

Deaths. 

Year. 

Names. 

Strength. 

constantly 

sick  in 
Hospital. 

Hospital 
during  the 
Year. 

from 
Hospital. 

1847 

17th  Foot 

114-75 

J      394 1 

170 

205 

4 

1847 

28th  Foot 

279 • 50 

456 

482 

11 

1848 

28th  Foot 

41 

41 

8 

58 

1 

1849 

22nd  Foot 

570 

570 

1,327 

1,282 

37 

1850 

78th  Foot 

399-75 

400 

771 

769 

30 

1851 

78th  Foot 

508 

508 

848 

819 

16 

1852 

78th  Foot 

525 

525 

1,218 

1,177 

28 

1855 

83rd  Foot 

277 

277 

623 

602 

8 

1856 

86th  Foot 

459 

459 

1,157 

1.100 

16 

Total 

3,174 

3,174 

6,578 

6,494 

151 

Mean 

397 

822 

812 

19 

No.  98. 


BOMBAY. — EN  ROUTE,  &o. 


1847 

Sundry  - 

209 

209 

396 

405 

8 

1848 

Sundry  - 

269 

269 

650 

665 

10 

1849 

Sundry  - 

977 

977 

2,232 

2,573 

49 

1850 

Sundry  - 

520 

520 

747 

716 

14 

1853 

Sundry  - 

654 

654 

1,273 

1,381 

12 

1855 

Sundry    -           -  - 

237 

237 

470 

469 

9 

Total 
Mean  - 

2,866 

2,866 

5,768 

6,209 

102 

478 

961 

1,035 

17 

STATIONAL  RETURNS. — BOMBAY. 


725 


No.  99. 


BOMBAY.— BELGAUM  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(s.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Eegiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Mean 
Number 

constantly 
sick  in 

Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1847 

78th  Foot 

1,094-75 

1,095 

2,158 

2,185 

16 

1848 

78th  Foot 

1,105 

1,105 

1,756 

1,721 

18 

1849 

78th  Foot 

806 

806 

1,099 

1,094 

22 

1854 

64th  Foot 

1,019 

1,019 

1,886 

1,865 

18 

1855 

64th  Foot 

1,083 

1,083 

1,413 

1,404 

21 

1856 

64th  Foot 

806-75 

807 

996 

985 

20 

Total      -   .  - 

5,914-5 

5,915 

9,308 

9,254 

115 

Mean  - 

986 

1,551 

1,542 

19 

No.  100. 


BOMBAY-  ADEN  STATION. 


1850 

Detachment,  78th  Foot  - 

369 

369 

417 

'  408 

12 

1851 

Detachment,  78th  Foot  - 

476 

476 

461 

463 

8 

1852 

Detachment,  78th  Foot  - 

469 

469 

532 

517 

9 

1855 

Detachment,  86th  Foot  - 

328-75 

329 

465 

444 

4 

1856 

Detachment,  86th  Foot  - 

460 

460 

561 

563 

1 

Total  - 
Mean  - 

2,102-75 

2,103 

2,436 

2,395 

34 

421 

486 

479 

6 

No.  101. 


BOMBAY.— HYDERABAD  STATION. 


1850 

64th  Foot 

479 

479 

759 

741 

13 

1852 

64th  Foot 

459 

459 

1,933 

1,923 

35 

1853 

83rd  Foot 

397 

397 

602 

587 

7 

1854 

86th  Foot 

393 

393 

736 

785 

7 

Total  - 
Mean  - 

1,728 

1,728 

4,030 

4,036 

62 

432 

1,007 

1,009 

15 

4  Y  3 


726 


STATIONAL  RETURNS. — BOMBAY. 


No.  102. 

BOMBAY. — MOUNT  ABOO  STATION. 

Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Regiments  or  Detachments  at  the  Station L 

Mean 

Admissions 
into 
Hospital 
during  the 
Year. 

Year. 

Mean 
Strength 
during  the 
Year. 

Number 
constantly 

sick  in 
Hospital. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

1851 

8th  Foot 

Total  and  Mean  - 

83 

83 

101 

94 

7 

83 

101 

94 

7 

No.  103. 


BOMBAY.— BOMBAY  STATION. 


1849      22nd  Foot 

Total  and  Mean  - 

273 

273 

636 

619 

16 

273 

636 

619 

16 

No.  104. 


BOMBAY. — PESHAWUR  STATION. 


1849      60th  Foot 

498 

498 

1,470 

1,359 

30 

Total  and  Mean  - 

498 

1,470 

1,359 

30 

STATION AL  RETURNS. — MADRAS. 


727 


No.  105. 


MADRAS.— BANGALORE  STATION. -CAVALRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  8  Years     -  -  -  -  5,153 

Mean  Annual  Strength      ...  .  .  644 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (s.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Pive  Years, 
1847  to  1851. 

Three  Years,* 
1852  to  1854. 

Total  for  8  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

PP.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(JP.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

4,509 

4,451 

51 

2,579 

2,544 

38  j 

7,088 

6,969 

89  | 

1,375*52 

17-27 

CLASSES. 

L 

ZYMOTIC  DISEASES 

2  522 

2 1 

1    A  £  K 
1  ;4D  J 

1  Q 

4  004 

3  944 

oJ 

1 1  *7  .  no 

7  -  57 

II. 

CONSTITUTIONAL 

40 

30 

5 

38 

34 

2 

78 

64 

15-14 

1-36 

ni. 

LOCAL 

1,342 

1,320 

20 

767 

751 

15 

2,109 

2,071 

35 

409-28 

6-79 

IV. 

DEVELOPMENTAL 

4 

4 

4 

4 

•77 

V 

VIOLENCE  - 

605 

612 

5 

288 

274 

3 

893 

886 

8 

173-3 

1-55 

ORDERS. 

i 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Varicella       -          -  - 
Measles  ... 
Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  - 
Eever  (C.  C.) 

Erythema  ... 
Erysipelas  - 
Dysentery  - 

Diarrhceq,  ... 
Cholera 

Ague  ... 
Remittent  Eever 
Rheumatism  - 

3 
1 
1 

52 
156 

79 
278 

2 

276 
152 

14 
7 

.34 
316 

3 
1 
1 

51 
152 

79 
270 

2 

270 
151 

12 
3 

35 
315 

— 

4 

9 
2 
3 

2 

2 
23 
79 
68 
158 
1 
8 

ft  9 

153 
6 
1.3 
46 

215 

4 

2 
25 
76 
68 
154 
1 
8 

/  o 

150 
2 
12 
43 

215 

_ 

4 

o 
3 
4 
1 
3 

>  2,227 

2,183 

35 

432-18 

6-7 

Order  2.—Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

1,083 
11 

1,080 
8 

2 

589 
5 

584 

5 

|  1,688 

1,677 

2 

327*58 

•39 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

,  ,.      f  it.  Del.  Tremens  - 
Alcoholism  <  ,  T  . 

L  o.  Intemperance  - 

1 

33 
16 

1 

30 
18 

1 

19 

8 

15 

8 

1 

!  - 

72 

14-94 

•39 

Order  4.— Parasitic  Dis. 

Vermes  ... 
Psora 

Porrigo,  &c.  - 

6 
1 

6 
1 

2 
3 

2 
3 

}  12 

12 

2-33 

n. 

Order  1. — Diathetic  Dis. 

Lumbago        -          -  - 
Gout  -          -          -  - 
Dropsy          -          -  - 

Order  2. — Tubercular  Dis. 

17 

1 

14 

1 

17 
1 

3 

17 
1 
1 

1 

|  39 

33 

2 

7-57 

•39 

Morbus  Coxarius 

Scrofula  ... 

Phthisis 

Haemoptysis    -          -  - 

5 
11 

4 
2 

3 
11 
1 
1 

3 
1 

3 
11 

3 

3 
10 

2 

1 

j>  39 

31 

5 

7-57 

•97 

4  Y  4 
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Five  Years, 
1847  to  1851. 

Three  Years,* 
1852  to  1854. 

1  Annual  Ratio  per  1000 
Total  for  8  Years.*      J  of 

J      Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

(E.) 

No.  dis- 
charged 

n  Tlntv  " 

;U  u  u  ii y .  . 

(F.) 

No. 

of 

"Inn  Hi  c 

(C.) 

No. 
of 

(B.) 

No.  dis- 
charged 

(r.j 

No.  I 
of  S 

~innf"Vic  1 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Dcntlis 

Attacked. 

Died. 

TTT 
III. 

Order  1. 
Cephalitis  - 
Meningitis  - 
Apoplexy  - 

Paralysis  - 

Odontalgia  - 

Insanity  - 

Epilepsy  - 

Otitis  -          -          -  - 

Dysecoea  - 

Brain  Disease,  &c. 

37 
0 
4 

20 
3 
5 

12 
8 
1 
1 

37 
2 
1 

12 
3 
5 

12 
8 
1 
1 

3 
5 

— 

' — 

67 

2 
15 

19 

5 

■ — 

66 

13 

6 
19 

5 

3 
2 

1 

208 

191 

14 

40-36 

2-72 

Order  2. 
Pericarditis 
Aneurism  - 
Varix  - 
Heart  Disease,  &c. 

60 
1 
1 
2 

58 
1 
1 
1 

2 

— 

21 
1 

3 
4 

21 

2 
2 

|  93 

86 

4 

18-05 

•77 

OllDER  3. 

Pleurisy  ... 
Pneumonia     -          -  - 
Asthma  - 

16 
21 

16 

23 

1 
1 
7 

1 
1 

5 

1 

|  46 

46 

1 

8-93 

■19 

Ordee  4. 

Dyspepsia  - 
Gastritis  - 

Enteritis        -          -  - 
Hernia  - 
Ileus  and  Colic 
H&emorrhois  - 

Fistula           -          -  - 
Obstipatio  - 
Hepatitis  - 

Jaundice        -          -  - 
Haematemesis  -          -  - 
Spleen  Disease,  &c.  - 

50 
16 
12 

4 
75 
14 

0 
66 
249 
11 

2 
19 

50 
16 
11 

4 
75 
16 

2 
63 
247 
11 

19 

2 

7 
1 

— 

24 
6 
1 

15 
22 
6 

8 

145 
7 
1 
16 

25 
6 
1 

15 

23 
6 

8 

138 

7 

16 

5 
1 

1 

1 

771 

J  ' 

761 

16 

149-62 

3-11 

Order  5. 

Nephritis  - 

Ischuria  ... 
Enuresis  - 
Cystitis  - 

3 
19 

2 

3 
18 

2 

— 

8 
2 
1 
1 

8 
2 
1 
1 

— 

L  36 

35 

— 

6-98 

— 

1               Order  6. 
Hydrocele  - 

2 

3 

— 

— 

— 

— 

2 

3 

— 

•39 

— 

Order  7. 

Arthritis       -         -  - 
Joint  Disease,  &c.  — 

2 
12 

2 
10 

J 

12 

2-72 

Order  8. 

Phlegmon      -          -  - 
Ulcer 

Tumor  - 
Skin  Disease,  &c. 

348 
122 
2 
116 

349 
122 
2 

111 

— 

214 
78 

59 

215 
77 

61 

— 

1  939 

937 

— 

182-23 

— 

IV. 

Order  4. 
Atrophy  - 

— 

— 

— 

1  4 

4 

— 

4 

4 

— 

•77 

— 

V. 

C Uirii?!)    1           Arrinfnif  or 

\^}  1(,  l_)  1, 11    i,  ICC  (tic  it  t  \JI 

Negligence, 

Drowned       -          -  - 
Burns  or  Scalds 
Contusion  ... 
Concussio  Cerebri 
Sub-luxation  - 

Luxation       -          -  - 
Fracture  - 
Wounds,  Incised 

5 

467 
3 
55 
7 

18 
48 

5 

472 
3 
54 
7 
18 
51 

2 

4 
211 

14 

6 
43 

4 

198 

15 

5 
42 

1 

-1 

[  883 

876 

8 

171-36 

1*55 

Order  3. — Suicide. 
Wounds,  Gunshot 
Not  stated 

3 

1 
1 

Order  5. 
Punitus  - 
Observatio  - 

1 
1 

1 
1 

8 

8 

}  '» 

10 

1-94 

*  No  Cavalry  separately  accounted  for  at  this  Station  during  the  Years  1855  and  1856. 
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No,  10G. 


MADRAS.— EN  ROUTE,  &c.— -CAVALRY. 


Stational  Returns. — European  Troops—Her  Majesty's  Regiments, ~Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  3  Years       « .         -  -  -  333 

Annual  Mean  Strength        ■»  -  »  -  -111 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,  1854  to  1856.* 

Total  for  3  Years*  j 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Diseases. 

(C.) 

a 

\& .) 

Class. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No.  S 
of  | 
Deaths.  | 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

541 

553 

1 

9 

541 

553 

9 

1,624-65 

27-03 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

356 

353 

6 

356 

353 

6 

1  069" 1 

18 "  03 

II. 

CONSTITUTIONAL 

10 

10 

10 

10 

30-03 

III. 

131 

137 

2 

131 

137 

2 

393-39 

6-00 

V. 

V  lUJ-iliiJNOiil  - 

44 

53 

1 

44 

53 

1 

132-13 

3-00 

.  i  t  >  i  yi  ,'  _n  o 

Uit-U-ti-Kb. 

I. 

Order  1. — Miasmatic  Dis. 
Small-pox  .... 
Vaccinia  - 

Quinsy            -          -          -  - 
Catarrh  and  Influenza  - 
Ophthalmia  » 

Eever  (C.  C.)  ... 

1 
1 

4 

18 
9 
39 

1 
1 

4 
20 

8 
38 

— 
- 

1 

Erysipelas  - 

2 

2 

I  200 

198 

5 

600-63 

15-02 

Dysentery  - 

22 

23 

1 

Diarrhoea         -          -          -  - 

47 

45 

Cholera  .... 

9 

6 

3 

Ague    -          -  - 

1 

1 

Remittent  Fever  ... 

o 

2 

Rheumatism  - 

45 

47 

Order  2. — Enthelic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

142 
1 

139 

1 

}  - 

139 

1 

429- 43 

3-01 

Order  3. — Dietic  Dis. 

r a.  Del.  Tremens  - 
Alcoholism  < 

1  b.  Intemperance  - 

9 
2 

12 
2 

}  « 

14 

33-03 

Order  4. — Parasitic  Dis. 

Vermes           -         -         -  - 

2 

2 

2 

;  6-01 

II. 

Order  1. — Diathetic  Dis. 

Lumhago         -          -          -  - 
Dropsy           »         »  * 

6 
1 

5 
1 

I}  7 

6 

J  21-02 

4  Z 
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No.  106. — Madras  ;  Cavalry  ;  En  Koute,  &c.    Stational  Returns.    European  Troops  ;  H.  M.  Regts  cont. 


3  Years,  1854  to  1856.* 

Total  for  3  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

n. 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius  - 
Scrofula  - 

3 

— 

3 
1 

— 
— 

}  3 

4 

9*01 

ni. 

Okder  1 . 

Cephalitis  .... 
Apoplexy                  -         -  - 

10 
1 

10 
1 

1 

Paralysis  - 

2 

2 

18 

i  18 

1 

54-05 

3-00 

Insanity 

1 

1 

Epilepsy  - 

4 

4 

Order  2. 

Pericarditis  - 

1 

2 

- 

Varix  -  - 

1 

\  ' 

5 

—  ' 

6-01 

— 

TTpQ 7*t  Til CPQCP  AJ"0 

J-LCdl  L  JL/lOCttOCj    C-Vt_".                 —                         —  - 

1 

2 

Order  3. 

Pneumonia  - 

Asthma  .... 

n 

}  2 

3 

— 

6-01 

— 

Order  4. 

Dyspepsia  - 

8 

7 

Ileus  and  Colic  - 

e 
O 

4 

o  i '  i  i  j  i\i  <  i  1 1*  >  i .          -                —                —  — 

4 

3 

Fistula  .... 
Obstipatio  - 

1 
11 

1 
11 

,  -46 

-    46  - 

1  " 

130-14 

3-00 

Hepatitis  .... 

1  1 
I  I 

14 

1 

-TflnTrfliPA             —             «  — 

2 

2 

Spleen  Disease,  &c.  - 

4 

4 

CI  T?  Tl  T7  I>  K 

Hydrocele       -  - 

2 

2 

2 

2 

6-01 

Order  7. 

Joint  Disease,  &c.        -         -  ■  - 

1 

1 

_ 

1 

3-00 

Order  8. 

Phlegmon  - 

32 

35 

Ulcer  - 

15 

17 

"  60 

62 

180-17 

— 

Skin  Disease,  &c.  - 

13 

10 

v. 

Order  1.  Accident  or  ftfegJicfcncc. 

Contusion                  -          -  | 

34 

43 

Fracture  - 

Concussion  of  Brain  .... 

2 
2 

2 
1 

1 

1 
J 

>  42 

51 

1 

126-12 

3-01 

Wounds,  Incised  - 

4 

5 

Order  5. 

Observatio  - 

2 

2 

2 

6'01 

*  No  Cavalry  separately  accounted  for  under  this  heading  except  during  the  Years  1854,  1855,  and  1856. 
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No.  107. 


MADRAS. — CANNANOEE  STATION.— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  9,032 
Mean  Annual  Strength      ...  -  -  903 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(r.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of  S 
Deaths.! 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(*■) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

7,965 

7,869 

112 

5,298 

5,185 

I 

80 

13,263 

13,064 

192 

1,468"  44 

21-25 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

4,666 

4,632 

58 

3,005 

2,956 

34 

7,671 

7,588 

92 

849 '31 

10-18 

n. 

CONSTITUTIONAL 

115 

i  fw 
1  u. 

15 

108 

99 

12 

2  *  99 

in. 

LOCAL 

2,610 

2,558 

32 

1,778 

1,729 

29 

4,388 

4,287 

61 

485 '83 

6-75 

IV. 

DEVELOPMENTAL 

1 

1 

4 

4 

5 

4 

1 

■55 

•11 

v. 

VIOLENCE  - 

0  /  o 

577 

6 

403 

397 

5 

976 

974 

1  1 

108 ■ 06 

1  •  22 

ORDERS. 

L 

Order  1. — Miasmatic  Dis. 

Small-pox  - 
Varicella  - 
Measles  - 
Quinsy  - 
Catarrh  and  Influenza 
Ophthalmia  - 
Fever  (C.  C.) 

Ephemeral  - 
Erysipelas 

Anthrax  ... 
Dysentery  ... 
Diarrhoea  ... 

(:hnlprji             —              -  . 

V    11VI1'  1  tl.                    —  — 

Ague  -          -          -  - 
Remittent  Fever 
Rheumatism  - 

3 
1 
5 
58 
704 
235 
267 

4 

40.3 
565 
1 
36 
28 
427 

3 
1 

5 
60 
702 
240 
270 

3 

360 
561 
1 
34 
29 
421 

— 

1 

6 

1 

38 
1 

3 

2 
2 

50 
335 

68 
249 

6 
7 
3 

302 
386 

10 
224 

12 
351 

2 
2 

53 
316 

69 
246 
6 

3 

282 
382 
g 

225 
8 

355 

— 

3 
4 

— 

15 

3 

3 
2 

- 

>  4,744 

4,654 

80 

525-25 

8*86 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

1,604 
16 

1,611 
15 

1 

821 

.30 

817 
30 

1 

}  2,471 

2,473 

2 

273-58 

•22 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

An    ,  ,.        f  a.  Del.  Tremens 
Alcoholism  -<  ,  T  . 

0.  Intemperance 

36 
63 
194 

44 

DO 

194 

1 

4 

10 

21 
46 

9 
8 
57 

2 

I  370 

375 

10 

40-96 

1*10 

Order  4. — Parasitic  Dis. 

Vermes  - 

Psora  -          -          -  - 

16 

15 

16 

54 

17 

54 

|  86 

86 

9'52 

TL 

Order  1. — Diathetic  Dis. 
Lumbago  - 

Dropsy          -          -  - 
Cancer  ... 

43 
4 

42 

4 

50 
6 
1 

52 
4 
1 

2 

|  104 

103 

2 

11-51 

•22 

+> 

Order  2. — Tubercular  Dis. 

Scrofula  ... 
Phthisis         .          .  - 
Haemoptysis  - 

32 
23 
13 

27 
15 
14 

1 
14 

12 
29 
10 

14 
16 
12 

10 

|  119 

98 

25 

13-IS 

2«77 

in. 

Order  1. 
Cephalitis  - 
Apoplexy  - 

Paralysis  ... 
Odontalgia     -           -  - 
Insanity  - 

Tetanus         -          -  - 
Epilepsy  - 
Otitis  - 
Brain  Disease,  &c. 
Dyseccea  - 

21 
3 
7 
24 
27 
1 
41 
68 
1 

19 

3 
5 
25 
29 

40 
68 
1 

2 

1 
1 

41 

i  5 
16 
2 
5 

18 
44 
1 
1 

41 

2 
15 

2 
5 

19 
42 
1 

3 
2 

326 

317 

9 

36-09 

•99 

• 

4  Z  2 
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No.  107  Madras ;  Cannanore  Station  ;  Infantry.   Stational  Returns.   European  Troops  ;  H.M.  Regts  cont. 


Five  Years, 
1847  to  1851. 

Five  Years, 
1852  to  1856. 

Total  for  10  Years. 

Annual  Itatio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(I1-) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  2. 

Pericarditis  * 
Aneurism      -          -  - 
Varix           -          -  - 
Heart  Disease,  &c. 
Phlebitis 

23 
5 
16 

1 

21 
16 
1 

2 
5 

25 
14 
4 
31 

19 

4 
5 
32 

4 
2 

y  ii9 

98 

13 

13-18 

1-44 

Order  3. 

Laiyngitis     -          -  - 
Hydrothorax  -    .  • 
Bronchitis  - 

Pleurisy  ... 
Pneumonia     -          -  - 
Asthma         -          -  - 

2 

23 
25 

20 
21 

2 
1 

1 

104 
1 
9 
19 

1 

105 
1 
6 
19 

2 
2 

1 

^  184 
1 

J 

173 

7 

20-37 

•77 

Order  4. 

Dyspepsia  - 

Gastritis        -  .       "  • 
Enteritis  - 
Ilsematemesis  - 

A  coi*nc    _ 

Hernia          -          -  - 
Ileus  and  Colic 
Fistula                     »  , 
Obstipatio  - 

Haemorrhois  -          -  - 
Hepatitis  - 
Jaundice                  -  , 
Spleen  Disease,  &c.  - 

272 
31 
2 
2 

18 

163 

9 

419 

83 
296 
10 
7 

271 

30 

i 

i 

2 

16 
163 

10 
42 1 

76 

£>  I  O 

8 
7 

13 
1 

274 
18 
2 

1 

7 
29 
6 

168 
80 

206 
9 
6 

273 
18 

2 

1 

6 
26 
6 

162 
80 

196 
9 
6 

1 

— 

1 

12 

-  2,118 

2,066 

32 

234-5 

3*55 

Order  5. 

Nephritis  - 

i  .  1 1 1 1 1  i  a  i  o  — 

Ischuria  - 
Cystitis         -          -  - 
Dysuria  - 

2 

4 
4 

2 

4 

5 

— 

5 

5 
2 

6 

5 
2 

22 

24 

— 

2-44 

— 

Order  6. 

Hydrocele  ... 
Sarcoma  * 

6 
1 

6 
1 

— 

10 

9 

— 

}  » 

16 

— 

1-88 

— 

Order  7. 

t 

Hydrarthrus  - 
Arthritis  - 
Joint  Disease,  &c. 
Contractura  - 

3 
4 
3 

3 
4 
2 

— 

— 
— 

1 

2 
1 

1 
1 
1 

— 
— 

!  » 
j 

12 

1-55 

Order  8. 

Phlegmon      -          -         -  "1 
Abscess         -          -        -  J 
Ulcer  - 

Tumor          -          -  - 
Skin  Disease,  &c. 

416 

328 
1 

238 

415 

328 
1 

237 

315 

206 
4 
80 

311 

208 
4 
77 

l  1,588 

1,581 

175-82 

IV. 

Order  4. 
Atrophy  - 

1 

1 

4 

4 

5 

4 

1 

•55 

"11 

V. 

Order  1. — Accident  or 
Negligence. 

Cause  not  known 

Burns  or  Scalds 

Contusion       -          -  - 

Sub-luxation  - 

Luxation       -          -  - 

Fracture       -          -  - 

itt      j        f  Gunshot 
Wounds  -|Incised. 

Concussio  Cerebri 

Drowned       -         -  - 

— 

8 

292 
140 
9 
12 
4 
89 
1 

— 

9 

292 
140 
9 
12 
4 
90 
1 

— 



— 
2 

— 

O 

212 
94 
1 
9 
1 

34 
3 

— 

2 

210 
88 
6 
7 
1 

31 

3 

1 



J 
1 

1 

911 

905 

6 

100-87 

"66 

Order  2. — Battle. 

Killed  in  Action 

4 

4 

•45 

Order  4. — Suicide. 
Not  stated  - 

•11 

Order  5. 
Punitus  - 

Observatio    -         -  - 

1 
17 

1 

19 

2 
45 

2 
47 

1  J 

|  65 

69 

7-19 

STATIONAL  RETURNS.— MADRAS. 


733 


No.  ]  08. 


MADRAS.— BANGALORE  STATION-— INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  10  Years  -  8,271 
Mean  Annual  Strength      -  -  -  -  827 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

!         Five  Years, 
1852  to  1856, 

Total  for  10  Years. 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 

or 

Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

6,952 

6,808 

146 

4,392 

4,373 

50 

11,344 

11,181 

196 

1,371 '53 

23-69 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

4,923 

4,817 

77 

3,251 

3,256 

28 

8,174 

8,073 

105 

988*27 

12-69 

n. 

CC  iNSTTTTTTTO'Nr  A  T 

88 

72 

17 

48 

44 

3 

130 

110 

20 

16-44 

2-42 

nr. 

T  OP  AT 

1,513 

1,484 

43 

886 

804 

18 

2,399 

2,348 

61 

290-05 

7*37 

IV. 

DEVELOPMENTAL 

o 

2 

1 

1 

3 

3 

•36 

v. 

VIOLENCE  - 

420 

433 

9 

206 

208 

1 

632 

641 

10 

76-41 

1  -21 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Anthrax  p 
Small-pox  r 
Varicella  ... 
Measles         -          -  - 
Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia  • 
Fever  (C.  C.) 
Erysipelas  - 
Dysentery  - 
Diarrhoea 

Cholera          -          -  - 
Ague            -          -  - 
Remittent  Fever 
Rheumatism  - 

7 

2 
8 

144 
579 
194 
439 
4 

426 
298 
36 
27 
5 

631 

3 
4 
2 
8 

142 
570 
196 
436 
4 

406 
301 

9 
26 

2 

621 

3 

2 

7 

28 
2 

28 
4 

2 
3 
2 
53 
208 
154 
318 
1 

102 

303 
12 

197 
48 

358 

2 
3 
2 
52 
205 
152 
320 

165 
309 
7 

194 

45 
302 

— 
— 

— 

7 
1 

9 

0 

2 
1 

- 

-  4,624 

4,548 

100 

559-00 

12-09 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  -          -  - 
Stricture  of  Urethra  - 

2,063 
24 

2,031 
24 

3 

1,337 
14 

1,348 
12 

1 

|  3,438 

3,415 

4 

415-07 

•48 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

ai    r  r      [a.  Del.  Tremens  - 
Alcoholism^  ,  T  . 

[  0.  Intemperance  - 

6 
23 
3 

6 
22 
3 

35 
13 

34 
13 

1 

|  80 

78 

1 

9-07 

•12 

Order  4.— Parasitic  Dis. 

Vermes  - 
Psora  - 

1 

1 

11 

20 

11 

20 

}  32 

32 

3-87 

n. 

Order  I. — Diathetic  Dis. 

Lumbago  - 
Dropsy  - 

11 

8 

11 

7 

1 

3 
3 

3 
3 

|  25 

24 

1 

3-02 

•12 

Order  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula  ... 
Phthisis  ... 
Haemoptysis   «         *  • 

1 

19 
43 
6 

2 
19 
27 

6 

16 

12 
21 
9 

11 

20 
7 

2 
1 

92 

19 

13-42 

2-30 

4  Z  3 


734  STATIONAL  RETURNS. — MADRAS. 


No.  108.  Madras  ;  Bangalore  Station  ;  Infantry.    Stational  Returns.  European  Tooops  ;  H.M.  Regts. — coni. 


Five  Years, 
1847  to  1851. 

Five  Years , 
1852  to  1856. 

Total  for  10  Years. 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P-) 
No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

III. 

Order  1 

Cephalitis 

Vertigo 

Apoplexy 

Paralysis 

Insanity 

Neuralgia      -         -  - 
Epilepsy  - 

Odontalgia     -          -  - 
Otitis 

Brain  Disease,  &c. 

Dyseccea       -          -  - 

Order  2. 
Pericarditis  - 
Aneurism  - 
Varix  - 
Heart  Disease,  &c. 

40 

40 

23 

23 

| 

1 

8 
26 
18 

15 
11 

26 

1 

34 
20 

15 
10 

25 

10 
2 
1 

JO 

9 
9 
1 

20 
2 

1 1 

9 

8 
10 

1 
17 

2 
11 

1 
1 
1 

236 

230 

18 

28*53 

2-18 

2 

30 
4 
4 

15 

i 

24 

3 
12 

2 

8 
6 

2 

Q 

O 

16 
10 

2 
47 

Q 

15 
8 
3 

45 

I 

1 

2 

2 

1 

J 

j>  128 

110 

21 

15-48 

2-54 

Order  3. 
Bronchitis  - 
Pleurisy  - 

Pneumonia    -          -  - 

32 
42 
1 

30 
42 
1 

1 

7 
9 
10 

6 
9 
7 
11 

1 

>  109 

106 

5 

13-18 

•60 

Asthma  - 
Phlebitis 

8 

J 

Order  4. 
Dyspepsia  - 

Gastritis        -          -  - 
Enteritis  - 
Ascites  - 

Haematemesis  -          -  - 
Hernia  - 
Ileus  and  Colic 

Htfimorrhois  -          -  - 
Fistula  - 
Obstipatio  ~ 
Hepatitis  - 
Jaundice  - 
Spleen  Disease,  &c.  - 

31 
24 

4 
1 

6 
14 
102 
6 
62 
361 

31 

24 
2 
1 

6 
14 
102 
7 
62 
352 

1 

10 

1  1  ■> 

4 

1 

2 
37 
35 

43 
134 

110 

4 

2 
37 
36 

37 
126 

1 

5 

■  1,022 

991 

17 

123-57 

2-05 

18 

8 

18 

9 

7 
7 

4 
7 

J 

Order  5. 
Nephritis                 -  - 
Ischuria                   -  • 
Hematuria  - 
Cystitis  - 

Order  6. 
Sarcocele  - 
Hydrocele  - 

Order  7. 
Arthritis  ... 
Joint  Disease,  &c. 
Contractura  - 

4 
4 

2 

l ; 

3 
6 

5 
4 

1 

1 

3 

7 

— 

6 
5 
2 
1 

2 

2 
1 

5 
5 
2 
1 

2 

2 
1 

— 

j  24 
1 

I  6 
1 

i  9 

23 

6 
10 

— 

2-90 

•72 
1-09 

— 

Order  8. 
Phlegmon      -          -        -  \ 
Abscess         -          -        -  J 
Ulcer  - 

Tumor  ... 
Skin  Disease,  &c. 

291 

175 
3 
111 

290 

176 

3 

108 

164 

92 
4 
25 

175 

92 
4 
24 

j-  865 

872 

— 

104-58 

— 

IV. 

Order  4. 

Atrophy 

2 

2 

1 

1 

3 

3 

■36 

V. 

Order  1. — Accident  or 
Negligence. 

Killed  by  elephant 
Not  known  - 
Burns  or  Scalds 
Contusion      -          -  - 
Sub-luxation  » 
Luxation       -          -  - 
Fracture        -          -  - 
Concussio  Cerebri 
Wounds,  Incised 
Amputatio  - 

Drowned       -           -  - 
Order  4. — Suicide, 

— 

7 

210 

88 

12 

3 
34 

— 

7 

217 
87 

11 

2 

36 

1 

1 

1 

4 

— 

8 
79 
55 
2 
9 

24 
2 

— 

7 

83 
58 
2 
8 

23 
2 

— 
— 

1 

1  533 

543 

8 

64-44 

•97 

Wounds,  Gunshot 

2 

•24 

Order  5. 
Punitus  ... 
Obseivatio 

8 
64 

8' 
65 

4 

23 

5 
20 

|  99 

98 

11*97 

STATIONAL  RETURNS. — MADRAS. 


735 


No.  109. 


MADRAS. — FOET  ST.  GEORGE  STATION. — INFANTRY. 


Stational  Returns. — European  Troops. — Her  Majesty's  Regiments. — Non-Com missioned  Officers 

and  Men. 


Aggregate  Strength  for  8  Years  ...  6,601 

Mean  Annual  Strength  ....  825 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 


Five  Years, 
1847  to  1851. 

Three  Years,* 
1852  to  1854. 

Total  for  8  Years.* 

Annual  Ratio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

9,131 

8,878 

171 

3,108 

3,245 

58 

12,239 

12,123 

229 

1,854-11 

34-69 

PT,  A  <^W5 

I. 

5,804 

5,680 

86 

1,983 

2,110 

35 

7,787 

7,790 

121 

1,179-07 

18-33 

II. 

CONSTITUTIONAL 

155 

123 

30 

44 

34 

6 

199 

157 

36 

30-15 

5-45 

in. 

LOCAL 

2,630 

2,538 

51 

898 

912 

16 

3,528 

3,450 

67 

534-46 

10-15 

v. 

VIOLENCE  - 

542 

537 

4 

183 

189 

1 

725 

726 

5 

109-83 

•76 

ORDERS. 

1. 

Oedee  1 — Miasmatic  Dis. 

Small-pox  - 

Measles  ... 
Scarlatina  - 

Quinsy  ... 
Catarrh  and  Influenza 
Ophthalmia    -          -  - 
Fever  (C.  C.) 

Ephemeral 
Erysipelas  - 

Anthrax  ... 
Dysentery  - 
Diarrhaea  - 

Cholera         -         -  - 
Ague  ... 
Remittent  Fever 
Rheumatism    -          -  - 

7 
1 

1 

572 
177 
1,124 

601 
452 
18 
64 
10 
541 

6 
1 

1 

Oo 

578 
164 
1,108 

550 
444 
-5 
68 
10 
540 

— 

— 

3 
10 

43 
4 
12 

g 

189 
41 

383 
6 

2 

163 
361 
24 
50 
40 
122 

1 

g 

Jo 

194 
59 
381 
6 
4 
2 
173 
359 
9 
31 
5.3 
140 

— 

1 

4 

13 
1 
15 

1 

-  5,038 

4,976 

107 

763-22 

16-21 

Oedee  %—Enthetic  Dis. 

Syphilis,  &c. 
Stricture  of  Urethra  - 

1,932 
45 

1,913 
39 

496 
17 

587 
21 

|  2,490 

2,560 

3 

377-21 

•45 

Oedee  3. — Dietic  Dis, 

Purpura  and  Scurvy  - 

fa.  Del.  Tremens 
Alcoholism-^  ,   t  , 

L  0.  Intemperance 

34 
79 
82 

38 
71 
79 

3 
8 

4 
14 

33 

4 
16 

33 

|  246 

241 

11 

37-27 

1-67 

Oedee  4. — Parasitic  Dis. 

Vermes  ... 

7 

7 

6 

6 

13 

13 

1-97 

11. 

Oedee  1. — Diathetic  Dis. 

Lumbago  ... 
Dropsy  - 

29 
3 

25 
2 

1 

9 
2 

9 
2 

}  - 

38 

; 

i 

6-51 

•15 

Oedek  2. —  Tubercular  Dis. 

Morbus  Coxarius 
Scrofula 
Phthisis  - 
Haemoptysis  - 

1 

54 
51 
17 

55 
23 
18 

1 

28 

1 
11 
15 

4 

1 
11 

8 
3 

6 

|  156 

119 

35 

23-65 

5-30 

4  Z  4 


736  STATIONAL  RETURNS. — MADRAS. 

No  109. — Madras;  Fort  St.  George  ;  Infantry.    Stational  Returns.    European  Troops  ;  H.M.  Regts.— -co)it. 


Five  Years, 
1847  to  1851. 


Diseases. 

(C.) 

No. 
of' 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of' 
Deaths. 

(C.) 

No 
of' 
Attacks. 

(E.) 

charged 
to  Duty. 

(X1.) 

No. 
of 
Deaths. 

OitDER  1. 

Cephalitis  - 

76 

75 

19 

21 

_ 

Apoplexy  ■* 

6 

1 

6 

3 

3 

— 

Paralysis 

12 

10 

1 

10 

11 

— 

Odontalgia  - 

13 

13 

— 

1 

I 

— 

Insanity  - 

13 

8 

1 

7 

Epilepsy  - 

19 

15 

2 

8 

8 

Neuralgia  - 

o 

2 

— 

3 

3 

— 

Otitis  - 

95 

95 

23 

no 
ZO 

Chorea          -          -  - 

2 

1 

z 

Brain  Diseases,  &c. 

1 

1 

Dyseccea  - 

5 

5 

1 

1 



Order  2. 

Pericarditis 

14 

13 

1 

9 

10 

Aneurism  • 

o 

O 

Varix  - 

9 

9 

2 

1 

Heart  Disease  &c.     -  - 

2 

2 

40 

36 

1 

O  n  t  i  v  n  1 
\J  11 1/11/ it  o. 

Epistaxis  - 

— 

— 

— 

1 

1 

— 

Bronchitis  ... 

— 

— 

— 

2 

1 

1 

Pleurisy  ... 

— 

— 

— 

10 

9 

— 

Pneumonia  ... 

34 

33 

1 

7 

4 

2 

Asthma         -  - 

29 

27 

1 

6 

8 

Order  4. 

Dyspepsia  ... 

223 

220 

71 

73 

Gastritis        -          -  - 

78 

78 

1 

2.3 

23 

1 

Enteritis       -          -  - 

3 

3 

— 

Peritonitis  - 

1 

1 

Ascites          -          -  - 

1 

— 

1 

4 

3 

1 

Haematemesis  -          -  - 

1 

— 

— 

1 

1 

— 

Hernia  ... 

8 

8 

— 

4 

4 

— - 

Ileus  and  Colic 

51 

51 

— 

40 

40 

— 

Hasmorrhois  .          -  - 

102 

102 

— 

20 

22 

— 

Fistula  ... 

10 

10 

Obstipatio  ... 

295 

295 

— 

70 

70 

— 

Hepatitis  ... 

526 

470 

31 

86 

101 

3 

.Tniinrlipp          —  . 

17 

1 2 

5 

5 

Spleen  Disease,  &c.  - 

29 

29 

— 

6 

6 

— 

Order  5. 

Nephritis  ... 

14 

15 

3 

3 

Ischuria  ... 

3 

2 

Dysuria  ... 

12 

12 

— 

— 

— 

Hematuria    -          -  - 

— 

1 

1 

Cystitis  ... 

3 

o 

1 

Order  6. 

Sarcocele  ... 

2 

2 

Hydrocele  ... 

10 

10 

9 

9 

Order  7. 

Hydrarthrus  -          -  - 

— 

— 

— 

1 

1 

— 

Arthritis  • 

2 

.Inint  1  Hspnsp  fvp         -  - 

4 

o 

j 

4 

4 

0 17  1 1 1.'  I?  S 

Phlegmon      -          -  -"1 
Abscess         -          -  -J 

501 

i 

949 

.00 

9 
z 

Ulcer            -          -  - 

257 

252 

— 

106 

107 

Tumor  - 

O 
O 

1 

Skin  Disease,  &c. 

150 

147 



33 

33 



Order  1. — Accident  or 

Negligence. 

Burns  or  Scalds 

9 

9 

1 

2 

Contusion  - 

256 

256 

1 

63 

68 

Sub-luxation  -          -  - 

111 

112 

51 

54 

Luxation  ... 

n 

11 

2 

2 

Fracture  ... 

19 

19 

1 

13 

9 

1 

Wounds,  Incised 

82 

78 

1 

11 

11 

Concussio  Cerebri 

1 

1 

Order  5. 

Punitus  ... 

3 

3 

3 

3 

Observatio  - 

50 

49 

39 

40 

Three  Years,* 
1852  to  1854. 


Total  for  8  Years.* 


(C) 

No. 
of 
Attacks. 


(B.) 

No.  dis- 
charged 
to  Duty. 


CF.) 

No. 
of 
Deaths 


Annual  Ratio  per  1000 

of 

Mean  Strength. 


Attacked. 


Died. 


Y  319 


f-  89 


1,675 


35 


21 


11 


1,299 


630 


302 


11 


48' 33 


T67 


71 


83 


1,627 


39 


35 


21 


1,302 


631 


11'95 


13-48 


'76 


253-75 


5*91 


5-30 


3*18 


1-67 


•30 


196*78 


95-44 


14*39 


'15 


'60 


76 


aw  iiwp  t-cpiiiiiLciy  accounted  ior  at  was  oianon  aunng  uie  xears  1000  ana  1000. 
A'.  B. — Invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  110. 


MADRAS. — EN  ROUTE,  &c— INFANTRY. 


Stational  Returns. — European  Troops— Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  7  Years     -  -  -  -3,118 

Mean  Annual  Strength       -----  445 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Dut?  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,* 
1847  to  1849. 

Four  Years, 
1852  to  185E 

Total  for  7  Years.* 

Annual  Ratio  per  1000 

!of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(B.) 

No.  dis- 
charged 
1O  Duty. 

(r.) 

No.  I 
of  J 

DtitltllS  j 

(C.) 

No. 
of 

(B.) 

No.  dis- 
charged 

-<J  ±J ilt.v  • 

(P.) 

No. 
of  1 
Deaths.] 

(C.) 

No. 

of 

At  tucks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 
No. 

of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

2,108 

1,975 

49 

2,480 

2,476 

4,588 

4,451 

125 

1,471-47 

40-08 

CLAboES. 

I. 

ZYMOTIC  DISEASES 

1,388 

1,287 

30 

1,648 

1,627 

54  1 

3,036 

2,914 

84 

973-72 

26-94 

II. 

CONSTITUTIONAL 

19 

23 

4 

38 

31 

3  I 

57 

54 

7 

1S-28 

2-24 

m. 

LOCAL 

570 

544 

14 

CI  5 

632 

17 

1,185 

1,176 

31 

380-05 

9-94 

IV. 

DEVELOPMENTAL 

2 

1 

1 

2 

2 

4 

3 

1 

1-28 

•32 

V  . 

VIOLENCE  - 

129 

120 



177 

184 

2 

306 

304 

2 

98-14 

■64 

 — 

ORDERS. 

L 

Order  1. — Miasmatic  Dis. 

Small-pox  - 

Measles  - 

Quinsy  - 

Catarrh  and  Influenza 

Ophthalmia    -          -  - 

Fever  (C.  C.)  - 

Dysentery  - 

Diarrhoea       -          -  - 
Cholera  - 
Ague  - 

Remittent  Fever 
Rheumatism  - 

3 

14 
141 

25 
158 
85 
187 
7G 
87 
27 
123 

O 

12 
148 

22 
143 

72 
207 

35 
83 
7 

113 

1 

2 
23 
3 

4 
20 
172 
63 
190 
195 
143 
1 

125 
3 
211 

4 
22 
168 
57 
196 
217 
149 
1 

120 
4 
175 

■ — 

3 
2 
2 
44 

1 

I  2,053 

1,958 

81 

658-44 

25-98 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

417 

3 

400 

5 

1 

491 
1 

481 
1 

|  912 

887 

1 

• 

292-5 

•3 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy 

ai„»i„>t;„—  f  «•  Del.  Tremens 
Alcoholism  <  ,  T  . 

L  0.  Intemperance 

2 
22 

1 

21 

9 
4 
13 

10 
5 
14 

1 
1 

|  50 

51 

2 

16-04 

•64 

Order  4. — Parasitic  Dis. 

Vermes  - 
Psora  - 

15 

3 

13 
0 

3 

3 

}  « 

18 

6-74 

n. 

Order  I. — Diathetic  Dis. 

Lumhago  - 

Dropsy  ... 

7 

2 

7 

3 

6 
1 

6 
1 

}  » 

17 

5-13 

Order  2. — Tubercular  Dis. 

Morbus  Coxarius 
Scrofula 

Phthisis  ... 
Ktemoptysis  ... 

O 

4 

3 

1 

3 
8 
1 

4 

2 
15 

8 
5 

2 
15 
3 
4 

3 

}  ; 

37 

H 

i 

13-15 

2-24 

.5  A 


738  STATIONAL  RETURNS. — MADRAS. 


No.  110. — Madras;  Inlantry  ;  En  Route,  &c.     Stational  Returns.    European  Troops  ;  H.  M.  Regts. — cont. 


Three  Years,* 
1847  to  1849. 

Four  Years,* 
1852  to  1855. 

Total  for  7  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 
of 
Attacks. 

(=■) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

IB., 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked- 

Died. 

TTT 
111. 

Order  1. 

Cephalitis 

Apoplexy 

Vertigo 

Paralysis 

Neuralgia 

Insanity 

Odontalgia 

Epilepsy 

Otitis 

Phlebitis 

Brain  Disease,  &c. 

- 

27 

5 

25 

— 

3 

23 
2 
1 

25 
1 

— 

5 

- 

4 

1 

9 
2 

2 
1 
9 
2 

— 
— 

6 
4 
9 
11 
6 
6 
1 
1 

10 
4 
8 

11 
6 
8 
1 
2 

— 
— 

143 

1 

139 

8 

45-86 

2*57 

- 
- 

8 
14 

8 

lb 

— 

Order  2. 

Pericarditis 

Aneurism 

Varix 

Heart  Disease,  &c. 

4 

3 

6 
1 
1 
11 

6 
8 

1 

|  27 

38 

3 

8-66 

•96 

- 

1 

3 

1 

6 

1 

1 
13 

Order  3. 

Epistaxis 
Bronchitis 
Pleurisy 
Pneumonia 

2 
1 

i  tM 

3 

2 
2 

2 
3 

13 

17 

1 

j-  38 

46 

2 

12*19 

•64 

Asthma 

13 

16 

5 

4 

Order  4. 

Dyspepsia 

Gastritis 

Enteritis 

Peritonitis 

Ascites 

Hsematemesis  - 
Hernia 

Ileus  and  Colic 
Hsemorrhois  - 
Fistula 
Ohstipatio 
Hepatitis 

■J  aUllUALc 

Spleen  Disease,  &c. 

- 
- 

22 
3 
1 

2 

3 
24 
18 

2 
75 
126 

5 

26 
4 
2 

3 
24 
19 

74 
128 

5 

— 

2 
7 

— 

121 

4 

1 
1 
1 

4 
9 
29 

53 
51 
2 
1 

124 

3 

— 

1 

4 
11 

28 

39 
41 
1 
1 

1 
1 

— 

6 
1 

— 

)■  558 

538 

18 

178-96 

5*77 

Order  5. 

Nephritis 
Ischuria 
Stone  - 
Cystitis 

3 
1 

2 

1 
1 

— 

1 
1 

1 

2 

}  • 

7 

— 

1*92 

— 

Order  6. 

Hydrocele 
Sarcocele 

8 
1 

6 
1 

— 

2 

2 

— 

}  » 

9 

— 

3-53 

— 

Order  7. 

, 

Joint  Disease,  &c. 

1 

1 

4 

1 

5 

•32 

Order  8. 

Phlegmon 
Ulcer  - 
Tumor 

Skin  Disease,  &c. 

119 

63 
1 
30 

114 

66 
1 

36 

84 
93 

11 

84 
79 

14 



\  401 

394 

128-61 

IV. 

Order  1. 

Atrophy 

2 

1 

1 

2 

o 

4 

3 

1 

1-28 

•32 

V. 

Order  1.— Acck 
Negligence 

Burns  or  Scalds 
Contusion 
Sub-luxation  - 
Luxation 
Fracture 

„r      ,   f  Gunshot 
Wounds  { Incised 
Amputatio 
Concussio  Cerebri 

lent  or 

7 

111 

39 
2 
5 

8 

7 

117 
41 

1 

4 
1 

9 

— 

1 

73 
30 
1 
3 
1 
9 
5 

o 
67 
28 

1 

4 

9 

4  I 

- 

1 
1 

295 

i 

295 

• 

2 

94*61 

•64 

Order  5. 

Punitus 
Observatio 

2 
3 

1 

3 

1 

5 

1 

"4 

}  - 

9 

3*53 

*  No 

Troops  separately  accounted  for  under  this  heading  during  the  Years  1850,  1851,  and  1856. 

JS'.B. — Invalids  are  included  in  these  Numbers,  but  the  Returns  do  not  enable  them  to  be  distinguished. 
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No.  111. 


MADRAS. — TRICHINOPOLY  STATION.  —INFANTRY. 


Stational  Returns.— European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


Aggregate  Strength  for  4  Years  -  4,005 
Mean  Annual  Strength      -  -  -  -  -1,001 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,* 
1850  and  1851. 

Two  Years,* 
1852  and  1853. 

Total  for  4  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

{*-") 

No. 

of 

Attacks. 

{ At,) 

No.  dis- 
charged 
to  Duty. 

No. 

of 
Deaths. 

(IT*  \ 

No. 

of 

Attacks. 

No.  dis- 
to  Duty. 

No. 
of 
Deaths. 

[.+") 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

3,185 

3,138 

41 

3,017 

3,001 

40 

6,202 

6,139 

81 

1,548' 56 

20*22 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

2,402 

2,381 

24 

2,191 

2,188 

17 

4,593 

4,569 

41 

1,146-81 

10-24 

TT 

J  _L . 

CONSTITUTIONAL 

24 

21 

5 

65 

56 

89 

77 

11 

22-22 

2-74 

nr. 

658 

639 

12 

631 

623 

12 

1,289 

1,262 

24 

321-85 

5-99 

v. 

VIOLENCE  - 

101 

97 



130 

134 

5 

231 

231 

5 

57-68 

1-25 

ORDERS. 

i. 

Order  1. — Miasmatic  Dis. 

Varicella  - 
Quinsy 

Catarrh  and  Influenza 
Ophthalmia 
Fever  (C.  C.)  - 
Anthrax 
Dysentery  - 

i  / l ■ I  1  1  1 1 1 1  iL              •                    -  — 

Cholera  ... 
Ague  -          -          -  - 
Remittent  Eever 
Rheumatism  - 

12 
127 

72 
409 

113 
170 
10 
824 

191 

12 
116 

70 
406 

115 
172 

2 

826 
191 

— 

3 

5 

5 

8 
1 

1 

33 
191 
69 
113 
1 
80 
244 
7 

794 
1 

220 

1 

32 
196 

71 
111 
1 

73 
244 

3 

793 
1 

220 

— 

2 
1 

6 
1 

4 
2 

'  3,682 
i 

3,656 

38 

919-35 

9-49 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

443 
11 

440 
11 

2 

386 
9 

393 
8 

|  849 

852 

2 

211-98 

•50 

Order  3. — Dietic  Dis. 

Bronchochele  - 

Purpura  and  Scurvy  - 

A1    >   ■•        f  a.  Del.  Tremens 
Alcoholism   <  ,  T  . 

I  0.  Intemperance 

1 

3 

1 

3 

2 

3 

1 
3 

1 

}  • 

8 

1 

2-25 

•25 

Order  4. — Parasitic  Dis. 

Vermes  - 

16 

16 

37 

37 

53 

53 

13-23 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

Dropsy  ... 

2 
1 

2 
1 

17 
17 

17 
13 

3 

|  37 

33 

3 

9-24 

•75 

Order  2. — Tubercular  Dis. 

Scrofula  ... 

Phthisis 

Hemoptysis  - 

7 
8 
6 

9 
6 
3 

3 
2 

11 
17 
3 

9 
13 
4 

1 

2 

|  52 

44 

8 

12-98 

1-99 

5  A  2 


740  STATIONAL  RETURNS. — MADRAS. 

No.  111. — Madras  ;  Trichinopoly  Station  ;  Infantry.  Stational  Returns.  European  Troops ;  H.M.  Regts. — cont. 


Two  Years, 

* 

Two  Years, 

Total  for  4  Years  * 

Annual  Ratio  per  1000 

of 

1850  and  1851. 

1852  and  1S53. 

Mean  Strength. 

Diseases. 

(CI 

(H.) 

(£"■) 

(C.) 

(S.) 

(F.) 

No. 

No.  dis- 

IN 0. 

"V/\ 

No.  dis- 

No. 

No. 

No.  dis- 

No. 

Attacked. 

Died. 

vt 

of 

charged 

of 

Of 

charged 

of' 

of 

charged 

of 

a 
O 

Attacks. 

to  Duty. 

Deaths. 

Attacks. 

to  Duty. 

Deaths.! 
1 

Attacks. 

to  Duty. 

Deaths. 

III. 

Order  1. 

- 

Cephalitis  - 

36 

34 

■ — 

40 

39 

1 

Apoplexy  - 

3 

— 

3 

6 

2 

5 

Paralysis  - 

C 

7 

— 

4 

4 

— 

Odontalgia  - 

1 

1 

Insanity  ■ 

11 

4 

1 

5 

6 

1 

157 

143 

11 

39  •  2 

2*  74 

|  Tetanus  •• 

1 

— 

Epilepsy 

12 

12 

3 

3 

Neuralgia      -      ,  - 

— 

— 

— 

Q 

3 

— 

Otitis  - 

11 

11 

— 

13 

13 

— 

J 

Dyseccea  - 

1 

1 

— 

o 

3 

Order  2. 

Pericarditis  - 

o 

3 

1 

1 

] 

Aneurism  - 

— 

1 

— 

1 

V  39 

"Varix 

7 

7 

— 

3 

3 

37 

3 

9-74 

•75 

Heart  Disease,  &c. 

11 

8 

2 

13 

14 

Phlebitis 

1 

1 

— 

— 

— 

) 

Epistaxis 

— 



— 

1 

1 

-\ 

Laryngitis  - 

— 

— 

— 

2 

2 
10 

47 



11*74 

Pneumonia  - 

4 

4 

-- 

10 

- 

J 

Asthma 

13 

13 

— 

17 

17 

- 

J 

Order  4. 

Dyspepsia  - 

3G 

35 

64 

65 

Gastritis  ~ 

— 

4 

4 

— 

Peritonitis  - 

2 

2 

— 

— 

— 

— 

Hernia  ... 

5 

3 

— 

— 

— • 

— 

Ileus  and  Colic 

4 

4 

— 

4 

4 

— 

Hosmatemesis 

9 

1 

1 

13 

541 

533 

9 

135 • 09 

2 "  25 

Hremorrhois   -          -  - 

9 

— 

14 

— 

Pistula  - 

1 

1 

Obstipatio      -          -  - 

64 

G4 

— 

46 

46 

— 

Hepatitis  - 

138 

137 

4 

131 

129 

3 

Jaundice  - 

3 

2 

10 

10 

1 

J 

Spleen  Disease,  &c.  - 

3 

2 

1 

2 

2 

Nephritis  - 

o 

2 

3 

3 

Ischuria  - 

5 

4 

— 

5 

5 

— 

15 

4. 24 

Stone  - 

— 

1 

1 

■ — 

J 





— 

1 

— 

— 

Order  6. 

Sarcocele  - 

1 

— 

— 

I  8 

10 

1-99 

— 

Hydrocele  - 

6 

7 

o 

2 

J 

Order  7. 

Arthritis  - 







1 

1 

— 

1 

1 

— ■ ■ 

•25 

— 

Order  8. 

Phlegmon      -          -        -  \ 

161 

1G0 



120 

121 

— 

) 

Abscess                   -        -  J 

y  479 

Ulcer  - 

89 

91 

66 

63 

476 

1 

25 

Tumor  - 

— 

1 

1 

1 

J 

Skin  Disease,  &c. 

12 

10 

30 

30 

V. 

Order  1. — Accident  or 

Negligence. 

Pound  dead  - 

1 

- 

Contusion  ... 

58 

56 

63 

64 

1 

Sub-luxation  - 

22 

22 

43 

43 

Luxation  - 

1 

2 

210 

210 

5 

52-43 

1-25 

Fracture  - 

1 

1 

2 

2 

Lightning  Stroke 

1 

1 

1 

Wounds,  Incised 

8 

8 

11 

11 

J 

Drowned        -           -  - 

2 

Order  5. 

Punitus  f 

2 

1 

2 

3 

}  21 

21 

j  5*25 

Observatio  ... 

£ 

7 

8 

10 

*  No  Troops  separately  accounted  for  at  this  Station  during  the  Years  1847  to  1849  and  1854  to  1856. 
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No.  112. 


MADRAS.— SECUNDERABAD  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Comjiiscioned  Officers 

and  Men. 


Aggregate  Strength  for  3  Years     -  -  -  3,022 

Mean  Annual  Strength      -----  1,007 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (s.)  the  Number  Discharged  to  Duty  ;  and 

(t.)  the  Number  of  Deaths  by  different  Diseases. 


Three  Years,  1847  to  1849.* 

Total  for  3  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strengtli. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

1 

(B.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(F.) 

No. 
of  I 
Deaths. ! 

Attacked. 

Died. 

SPECIFIED  CAUSES 

4,803 

4,G80 

97 

4,303 

4,680 

I 

97 

1,589-43 

32-09 

CLASSES. 

I. 

ZYMOTIC  DISEASES 

3,783 

3,710 

59 

3,783 

3,710 

59 

1,251-9 

19-52 

IT. 

CONSTITUTIONAL         '  - 

43 

37 

8 

43 

37 

S 

14-23 

2-65 

III. 

LOCAL          -         -         .  - 

831 

786 

26 

831 

786 

26 

274-99 

8-60 

IV. 

DEVELOPMENTAL 

1 

1 

— 

1 

1 

— 

•33 

— 

v.. 

V  ±\JXJHiVi\*iA-J       —                —  — 

145 

145 

4  1 

145 

145 

4 

47-98 

1-32 

ORDERS. 

L 

Order  1. — Miasmatic  Dis. 

Small-pox        -          -          -  - 
Vaccinia         -          -          -  - 
Quinsy            -          -          -  - 
Catarrh  and  Influenza  - 
Ophthalmia  - 
Fever  (C.  C.)  - 
Icterodes  - 
Erysipelas  - 
Dysentery  - 

Diarrhoea                   -          -  - 
Cholera           -         -         -  - 
Ague   -         -          -         -  - 
Remittent  Fever                     -  '  - 
Rheumatism  - 

7 
1 

32 
201 
118 
832 
1 
2 

368 
399 
5 

291 
257 

6 
1 

31 

200 
122 
818 
1 

2 

324 
396 
5 

286 
5 

250 

1 

3 

8 

35 
2 
1 

4 

- 

-  2,521 

2,447 

56 

834-21 

18-53 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 
Stricture  of  Urethra  - 

1,233 
8 

1,235 
8 

3 

|  1,241 

1,243 

3 

410-65 

•99 

Order  3. — Dietic  Dis. 

Purpura  and  Scurvy  - 

A1              fa.  Del.  Tremens 
Alcoholism  ■<  ,   T  . 

L  o.  Intemperance 

12 
1 
4 

12 

2 
4 

}  » 

18 

i         5  •  62 

Order  4. — Parasitic  Dis. 

Vermes                     -          -  - 
Dracunculus     -          -          -  i 

2 
2 

o 

}  * 

2 

;  i-32 

II. 

Order  2. — Tubercular  Disr 

Morhus  Coxarius 
Scrofula  - 
Phthisis  - 
Haemoptysis  - 

1 

14 
13 
15 

1 

14 
8 
14 

1 

l  43 

37 

8 

j  14-23 

2-65 

5  A  3 


742  STATIONAL  RETUENS. — MADRAS. 


No.  112. — Madras  ;  Secunderabad  Station  ;  Infantry.    Stational  Returns.  Europ.  Troops;  H.M.  Regts  cont. 


Three  Tears,  1847  to  1849.* 

Total  for  3  Tears* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(r.) 

No. 
of 
Deaths. 

(C.) 

No. 
of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

nr. 

Oedee  1. 
Cephalitis  - 

Apoplexy        -          -          -  - 

Paralysis  - 

Insanity          -  - 

Odontalgia  - 

Epilepsy  - 

Tetanus  .... 
Otitis  - 

20 

2 

.    8 

15 
1 
4 
1 
13 

18 

2 
5 
13 
1 
4 

13 

1 
1 

1 
1 

* 

67 

57 

•  4 

22'17 

1*32 

Brain  Disease,  &c.  ... 

3 

1 

Oedee  2. 

Pericarditis  .... 

11 

6 

2 

Varix             -         -         -  - 
Heart  Disease,  &c.  ... 
Aneurism  - 

2 
9 

2 
10 

1 
1 

>  22 

18 

4 

7-28 

1-32 

Oedee  3. 

Epistaxis          -  - 
Hydrothorax    -          -          -  - 
Pneumonia  .... 
Asthma  .... 

4 

,1  . 

21 

16 

4 

20 
13 

1 

j-  42 

37 

1 

13-90 

-33 

Oedee  4. 

Dyspepsia  - 

Gastritis                  •  - 

Enteritis 

Peritonitis  - 

Hernia  - 

Ileus  and  Colic  - 

Hamorrhois  - 

Fistula  .... 
Obstipatio  .... 
Hepatitis  .... 
Spleen  Disease,  &c.  ... 

40 
1 
1 

o 

1 

32 
32 

Q 
O 

105 
190 
1 

38 
J 

31 
32 

Q 

O 

104 
173 
1 

1 

1 
1 

12 

413 

391 

16 

136-68 

5-30 

Oedee  5. 

Nephritis          -          -          -  - 
Dysuria  - 

2 
4 

2 
4 

— 

}  ° 

6 

— 

1-98 

— 

Oedee  6. 

Hydrocele        -          -          -  - 

1 

— 

1 

1 

— 

1 

•33 

•33 

Oedee  7. 
Arthritis  - 

1 

1 

•33 

Oedee  8. 

Phlegmon         -          -          -  -\ 
Abscess           -         -         -        -  J 
Ulcer  -          -         -         -  - 
Skin  Disease,  &c.  - 

215 

51 
13 

215 

49 
13 

■ — 

j-  279 

277 

— 

92-32 

— 

IV. 

Oedee  4. 
Atrophy  - 

1 

1 

— 

1 

1 

— 

•33 

— 

v. 

Oedee  1.— Accident  or  Negligence. 

Found  dead  - 

Burns  or  Scalds  - 

Contusion        -          -          -  - 

Sub-luxation     .          -          -  - 

Luxation         -          -          -  - 

Fracture                     -          -  - 

Wounds,  Incised  - 

Drowned         -          -          -  - 

1 

72 
38 

Q 
O 

1 

22 

1 

73 

37 
3 

1 

22 

1 
1 

137 

137 

2 

45-33 

•66 

Oedee  4. — Suicide. 

Not  stated        -          -          -  - 
Suspendium      -          -          -  - 

1 

1 

}  - 

2 

'66 

Oedee  5. 

Punitus           -          -          -  - 
Observatio       -          -          -  - 

1 

7 

1 

7 

}  8 

■ 

8 

2"  65 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Tears  1847  to  1849. 


STATIONAL  RETURNS.— MADRAS. 


743 


No.  113. 


MAD  RAS.—- JACK  AT  ALL  A  STATION. — INFANTRY. 


Stational   Retdkns. — European  Troops— Her  Majesty's  Regiments. — Non-Commissioned  Officers 
~~  and  Men. 


Aggregate  Strength  for  3  Years 
Mean  Annual  Strength 

-  1,687 
562 

Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (b.)  the  Number  Discharged  to  Duty  ;  and 

(f.)  the  Number  of  Deaths  by  different  Diseases. 

Three  Years,  1854  to  1856  * 

Total  for  3  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(r.) 

No. 
of 
Deaths. 

(C.) 

No. 

of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(*.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1,596 

1,566 

66 

1,596 

1,566 

66  1 

946*06 

39-1 

1 

CLASSES. 

L 

ZYMOTIC  DISEASES 

1,074 

1,044 

38  I 

1,074 

1,044 

38 

636-63 

22 '52 

n. 

CONSTITUTIONAL  - 

16 

16 

2  I 

16 

16 

2 

9.48 

1-18 

m. 

LOCAL 

382 

380 

26 

382 

380 

26 

226-44 

15-41 

IV. 

DEVELOPMENTAL  - 

6 

6 

6 

6 

3-55 

v. 

VIOLENCE  - 

118 

120 

— 

118 

120 

— 

69-95 

ORDERS. 

L 

Obdee  1. — Miasmatic  Dis. 

Small-pox  • 

Varicella         -  - 

Quinsy           -          -          -  - 

Catarrh  and  Influenza  - 

Ophthalmia                -          -  - 

Fever  (C.C.)  - 

Typhus      -           -           -  • 
Ephemeral  -          -  - 

Erythema        -          -          -  - 

Erysipelas        -          -       '  - 

Anthrax          -:>..-  •-- 

Dysentery       -          -  !  - 

Diarrhoea  - 

Cholera  .... 
Ague  -           -          -  ) 
Remittent  Fever  - 
Rheumatism     -          -  - 

1 

5 
17 
63 
78 
27 
1 
23 
4 
1 
1 
89 
182 
15 
166 
52 
,  72 

1 
4 
19 

63 
77 
31 

24 
4 
1 
1 

71 
174 
7 

168 

58 
62 



1 

2 
1 

19 

6 
8 

I  797 

765 

37 

472*44 

21-i 

)3 

Obdee  2. — Enthetic  Dis. 

Syphilis,  &c.     -          -  - 
Stricture  of  Urethra  - 

245 
4 

249 
4 

j  249 

253 

147-6 

Oedee  3. — Dietic  Dis. 

Alcoholism   -f  a'  ^e'"  tremens  " 
\  b.  Intemperance  - 

3 
14 

2 

13 

1 

}  » 

15 

1 

10-08 

•59 

Oedee  4. — Parasitic  Dis. 

Vermes           -          -  ~ 

Psora    -          -          -          -  - 

3 

8 

3 
8 

}  » 

11 

6-52 

n. 

Oedee  I. — Diathetic  Dis. 
Lumbago  - 

Dropsy  .... 

7 
1 

7 

2 

}  8 

7 

2 

4*74 

1- 

8 

Oedee  2. — Tubercular  Dis. 

Scrofula                     -          -  - 
Phthisis  - 
Haemoptysis  - 

6 
1 
1 

6 
2 
1 

}  ! 

9 

4-74 

5  A  4 


744  STATIONAL  RETURNS. — MADRAS. 


No.  113. — Madras;  Jackatalla  Station;  Infantry.    Staticr.al  Eeturns.  European  Troops;  H.  M.  Eegts. — cont. 


Three  Years,  1854  to  1S56*  J 

Total  for  3  Years.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

Diseases. 

(C.) 

No. 

of 
Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(3E\) 

No. 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

HI. 

Order  1. 

Cephalitis 

Apoplexy  .... 
Paralysis  - 

Insanity          -          -          -  - 
Epilepsy  .... 
Otitis  - 

Brain  Disease,  &c.  ... 
Tetanus 

22 
4 
7 
3 
4 
4 
1 

22 
1 

7 

3 
4 
4 

6 

— 

1 
1 

■  45 

41 

8 

26-67 

4' 74 

Order  2. 

Pericarditis      -          -          -  - 
Aneurism  .... 
Heart  Disease,  &c.  - 

5 
3 
10 

4 
o 

10 

I 

2 

I" 

16 

3 

10-67 

1*78 

Order  3. 

Bronchitis 

Pleurisy          -          -          -  - 
Pneumonia  - 

11 

2 

4 

11 

2 
3 

1 

}" 

16 

1 

10-08 

•59 

Order  4. 

Dyspepsia  - 

Gastritis  .... 
Enteritis  .... 
Ascites  .... 
Hamatemesis  -           -          -  - 
Ileus  and  Colic  - 
Hsemorrhois     -                    -  - 
Obstipatio 
Hepatitis  - 
Jaundice  - 

Spleen  Disease,  &c.  ... 

64 
1 
1 
1 

1 

6 
9 
34 

56 
6 
5 

62 
1 

1 
1 

6 
9 
32 
63 

5 

I 
1 

9 

2 

•  184 

183 

13 

109-08  s, 

7-71 

Order  5. 

Nephritis  .... 
Ischuria           -                    -  - 
Stone  ..... 
Cystitis                      -          -  - 

] 
3 
1 
1 

1 

3 
1 

T 

— 

1 

}  ' 

5 

1 

3-55 

•59 

Order  6. 

Hydrocele                 -         -  - 

— 

1 

— 

— 

1 

— 

— 

— 

Order  7. 

Arthritis  .... 
Joint  Disease,  &c.  ... 
Contractura     -          -          -  - 

o 

If*  ; 
1 

2 
3 
1 

— 

}  ' 

j 

6 

— 

4-15 

— 

Order  8. 

Phlegmon        -          -          -        - 1 
Abscess           -          -          -  -J 
Ulcer  -          ---  - 
Tumor .          -          -          -  - 
Skin  Disease,  &e. 

45 

43 
10 
7 

46 

so- 
io 

6 

— 
— 

1 

|>  105 

112 

62'24 

IV. 

Order  4. 

Atrophy  .... 

6 

6 

6 

6 

3' 55 

V. 

Order  l. — Accident  or 
Negligence. 

Burns  or  Scalds  ... 
Contusion  .... 
Sub-luxation  - 

Luxation  .... 

Fracture  .... 

„.      ,  f  Gunshot       -          -  - 
Wounds  <^  Incis„d 

Amputatio  - 

3 
35 
25 
5 
14 
1 
3 
2 

4 
35 
24 
6 
14 
1 
3 
3 

— 

•  88 

90 

52- 17 

Order  5. 

Punitus  .... 
Observatio  .... 

2 
28 

2 
28 

|  30 

30 

17-73 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Years  1854,  1855,  and  1856. 


STATIONAL  RETURNS. — MADKAS. 


745 


No.  114. 


MADRAS. — POONAMALLEE  STATION. — INFANTRY. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Comjiissioned  Officers 

and  Men. 


Aggregate  Strength  for  2  Years       ...  -  201 

Mean  Annual  Strength         -  -  -  -  -  100 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (e.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


Two  Years,  1847  and  1848.* 

Total  for  2  Years* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Diseases. 

(C.) 

(E.) 

(P.) 

(C.) 

(E.) 

(P.) 

Class, 

No. 

of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

No. 

of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

299 

362 

18 

299 

362 

18  1 

1,487-58 

89-55 

—  

CLASSES. 

T 

JU 

ZYMOTIC  DISEASES 

218 

276 

14 

218 

276 

14 

1,084-6 

69-65 

n. 

3 

2 

— 

3 

2 



14-92 

— 

m. 

LOCAL  .... 

CI 

64 

4 

61 

64 

4 

303-48 

19-90 

v. 

VIOLENCE  .... 

17 

20 

17 

20 

84-58 

OEDERS. 

L 

Order  1. — Miasmatic  Dis. 

Quinsy  - 

Catarrh  and  Influenza 

Ophthalmia  .... 

1 
6 
1 

1 

5 
o 

Eever(C.C)  - 

Dysentery  .... 

36 
86 

46 

99 

14 

»  146 

180 

14 

72G-38 

69-65 

Diarrhoea  - 

8 

10 

Ague  - 

3 

8 

Rheumatism  .... 

5 

9 

Order  2. — Enthetic  Dis. 

Syphilis,  &e.  - 
Stricture  of  Urethra 

C4 

82 
1 

I  64 

83 

318-42 

Order  3  Dietic  Dis. 

...    .      f  a.  Del.  Tremens  - 
Alcoholism  < 

I  b.  Intemperance  - 

5 
2 

10 
2 

V 

12 

34-83 

Order  4. — Parasitic  Dis. 

Vermes  - 

1 

1 

1 

1 

4-97 

5  B 


746  STATIONAL  RETURNS.— MADRAS. 


No.  114. — Madras  ;  Poonamallee  Station  ;  Infantry.  Stational  Returns.  Europ.  Troops  ;  H.  M.  Eegts. — cont. 


Two  Years,  1847  and  1848  * 

Total  for  2  Years* 

Annual  Batio  per  1000 

of 

Mean  Strength. 

Class. 

Diseases. 

No. 
of 

Attacks. 

No.  dis- 
charged 
to  Duty. 

tT1  \ 
I*  •) 

No. 
of 
Deaths. 

No. 
of 
Attacks. 

No.  dis- 
charged 
to  Duty. 

No. 
of 
Deaths. 

Attacked. 

Died. 

n. 

Ordee  2. — Tubercular  Dis. 

Scrofula 

3 

3 

14*92 

m. 

Order  1. 

Cephalitis  - 
Paralysis  - 
Insanity  - 

Epilepsy          -          -          -  - 
Otitis  - 

1 

0 

1 

2 

1 

o 

3 
1 
2 

— 

1 

6 

9 

1 

29-85 

•97 

Order  3. 

Pneumonia      -          -          -  - 

1 

1 

— 

1 

1 

— 

4-97 

Order  4. 

Dyspepsia                 -         -  - 
Gastritis  - 

2 
1 

2 

Enteritis  -!-:-- 

Ileus  and  Colic  - 

Haemorrhois  - 

Fistula  - 

Obstipatio 

Hepatitis  - 

Jaundice  - 

Spleen  Disease,  &e.  - 

1 

3 
5 

1 
21 
1 
1 

1 
3 
7 
1 
1 

20 
1 

— 



— 

— 

3 

— 

S»  36 
r  ou 

J 

36 

3 

179-12 

14 

•93 

Order  5. 

Nephritis  - 

Cystitis  ■!-'!-- 
Order  6. 

2 
1 

2 
1 



}  3 

J 

3 

14-92 

Sarcocele  * 

1 

1 

1 

1 

4*97 

Order  8. 

Phlegmon        -          -          -  - 
Ulcer  - 

11 

3 

9 
3 

1 

12 

69*65 

v. 

Order  1. — Accident  or 
Negligence. 

Contusion        ...  - 
Sub-luxation    A          -          -  ! 
Wounds,  Incised  - 

1  1 

5 
1 

12 

6 
2 

I 

J  K 

20 

84*58 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Years  1847  and  1848. 


STATIONAL  RETURNS. — MADRAS. 


747 


No.  115. 

\   

MADRAS.— KAMPTEE  STATION.— INFANTRY. 


Stational  Returns. — European  Troops. — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 

Mean  Annual  Strength       -  -  -  -  767 


Return  showing  (c.)  the  Number  of  Attacks  of  Sickness  ;  (a.)  the  Number  Discharged  to  Duty  ;  and 

(p.)  the  Number  of  Deaths  by  different  Diseases. 


One  Year,  1847.* 

Total  for  1  Year  * 

Annual  Ratio  p<:r  1000 
of 

Mean  Strength. 

!  Class. 

Diseases. 

(C.) 

No. 

of 

Attacks. 

(33.) 

No.  dis- 
charged 
to  Duty. 

(P.) 
No. 

of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No,  dis- 
charged 
to  Duty. 

(P.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

SPECIFIED  CAUSES 

1,029 

1,023 

27 

1,023 

27 

1,341  "59 

35*2 

CLASSES. 

T 
X. 

ZYMOTIC  DISEASES 

793 

793 

16 

793 

793 

16 

1,033-9 

20-86 

n. 

CONSTITUTIONAL 

3 

5 

3 

5 

3-91 

ni. 

LOCAL    -      -         -         -  - 

201 

189 

11 

201 

189 

11 

262-06 

14-34 

IV. 

DEVELOPMENTAL 

1 

1 

— 

1 

1 

1-30 

— 

V. 

VIOLENCE  .... 

31 

35 

31 

35 

40-42 

ORDERS. 

L 

Order  1. — Miasmatic  Dis. 

Small- pox  .... 
Quinsy  .... 
Catarrh  and  Influenza 
Ophthalmia  .... 
Fever  (C.C.)  - 

Erysipelas  .... 
Dysentery        -          -          -  < 
Diarrhoea  .... 
Ague  ----- 
Remittent  Fever  ... 
Rheumatism  .... 

2 
9 
28 
9 

142 
1 

99 
41 
164 
14 
90 

2 
10 
31 
11 

144 
1 
83 
41 

163 
13 
88 

5 
10 

599 

587 

15 

780-97 

19-56 

Order  2. — Enthetic  Dis. 

Syphilis,  &c.  - 

Stricture  of  Urethra  ... 

183 
3 

196 

3 

1 

186 

199 

1 

242-5 

1  -30 

Order  3. — Dietic  Dis. 

A1   ,  ,.      f  a.  Del.  Tremens 
Alcoholism  <  ,   T  . 

L  o.  Intemperance 

3 
4 

2 
4 

\  ' 

6 

9-13 

Order  4  Parasitic  Dis. 

Vermes  - 

1 

1 

1 

1 

1-30 

n. 

Order  1. — Diathetic  Dis. 

Lumbago  - 

Dropsy  .... 

1 
1 

1 
1 

\  * 

2 

2-61 

Order  2. — Tubercular  Dis. 

Scrofula  .... 

1 

3 

1 

3 

1-30 

■5  B  2 


748  STATIOXAL  RETURNS. — MADRAS. 


No.  115.— Madras  ;  Kamptcc  Station;  Infantry.    Stational  Keturns.    Europ.  Troops  ;  H.M.  Regts.. 


Diseases. 

One  Year,  184' 

'.* 

Total  for  1  Year.* 

Annual  Ratio  per  1000 
of 

Mean  Strength. 

Class. 

(C.) 

No. 
of 

Attacks. 

(B.) 

No.  dis- 
charged 
to  Duty. 

(P.) 

No, 
of 
Deaths. 

(C.) 

No. 
of 

Attacks. 

(E.) 

No.  dis- 
charged 
to  Duty. 

CP.) 

No. 
of 
Deaths. 

Attacked. 

Died. 

in. 

Order  1. 

Cephalitis  .... 
Apoplexy                   -          -  - 
Vertigo  - 

Paralysis         -          -          -          -  ( 
Odontalgia  - 
Insanity  - 

Neuralgia                  -          -  - 
Epilepsy  - 

Otitis  ----- 
Dysecoea         -         -         -  - 

13 
4 
1 
1 
1 
1 
2 
2 

2 
2 

13 
1 

i 
i 

2 
2 
1 
2 
— 

6 

— 

1 

29 

23 

t 

37-81 

9'  13 

Order  2. 

Pericarditis  - 
Varix  - 

o 
2 

1 

2 

1 

}  * 

3 

1 

5-22 

1-30 

Order  3. 

Pneumonia  - 

Asthma                    -         -  - 

3 
7 

3 

6 

— 

}  '» 

9 

13-04 

Order  4. 

Dyspepsia  - 

Enteritis  - 

Peritonitis  - 

Ileus  and  Colic  - 

Heemorrhois     -          -          -  - 

Obstipatio  - 

Hepatitis         *          -  - 

Jaundice  - 

Spleen  Disease,  &c  J 

28 
1 

1 
3 
8 
10 
33 
3 
4 

29 
1 
1 
3 
7 
11 
33 
2 
4 

— 

— 

2 
I 

91 

91 

9 

118-64 

3-91 

Order  6. 

Hydrocele  - 

1 

1 

1 

1 

— 

1-30 

— 

Order  7. 

• 

Arthritis  - 

Joint  Disease,  &c.  ... 

1 
1 

1 
1 

— 

}  2 

9  •  A  1 

Order  8. 

Phlegmon        -          -          -  - 
Ulcer    -          -          -          -  - 
Tumor  - 
Skin  Diseases,  &c.  - 

17 
31 
1 
15 

17 

26 
1 
16 

— 

.  64 

60 

— 

83-44 

— 

IV. 

Order  4. 

Atrophy  - 

1 

1 

— 

1 

1 

1-30 

v. 

Order  1. — Accident  or  Negligence. 

Burns  or  Scalds  - 
Contusion  - 

Sub-luxation                -          -  - 

Fracture          -          -          -  - 

T,r      ,   f  Gunshot  - 
vv  ounds  <  T  .-, 

L  Incised        -          -  - 

2 
13 
6 
1 
1 
8 

2 
15 
6 
4 

8 

31 

35 

40-42 

*  Troops  only  separately  accounted  for  at  this  Station  during  the  Year  1847. 


STATIONAL  RETURNS. — MADRAS. 
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No.  116. 


MADRAS.— CANNANORE  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.)  Return  showing  for  each  Year  the  Regiments  .it  the  Station,  Mean  Strength,  Number 

constantly  Sick,  Admissions,  Discharges,  and.  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

Number 
constantly 

sick  in 
Hospital. 

into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1847 

25th  Foot 

1,149 

1,149 

103-25 

2,179 

2,145 

41 

1  R  df* 

loio 

94th  Foot 

873 

873 

61*50 

1,452 

1,409 

17 

1849 

94th  Foot 

1,131 

1,131 

72-75 

1,675 

1,665 

17 

1850 

94th  Foot 

1,087-75 

o  i  to 

X  jOl  o 

i  w\ 

1  9 

1851 

94th  Foot 

1,028 

1,028 

52-50 

1,329 

1,317 

23 

1852 

94th  Foot 

776-25 

|      909 1 

54-25 

1,235 

1,142 

10 

1852 

25th  Foot 

132-75 

7-25 

193 

196 

2 

1853 

25th  Foot 

864 

864 

59-25 

1,253 

1,184 

32 

1854 

25th  Foot 

938 

938 

57 

1,150 

1,158 

21 

1855 
1855 

25th  Foot 
74th  Foot 

254 
321-75 

}   576  { 

12-25 
21-25 

242 
505 

287 
491 

2 
7 

1856 

74th  Foot 

476 

47G 

33-50 

724 

709 

11 

Total 

9,031-5 

9,032 

586*5 

13,252 

13,036 

195 

Mean 

903 

59 

1.325 

1,304 

19-5 

No.  117. 


MADRAS. — BANGALORE  STATION. 


1847 
1847 

15th  Hussars 
51st  Foot 

665-75 
943 • 50 

1 

>  1,609^ 

61-75 

64 

846 
1,682 

815 
1,591 

8 
48 

1848 
1848 

15  th  Hussars 
51st  Foot 

689 
1,127-50 

1 

>  1,816< 

'■ 

67-25 
87-25 

1,082 
1,757 

1,086 
1,707 

11 

23 

1849 
1849 

15th  Hussars 
51st  Foot 

667-75 

824 

>    1,492  < 

" 

38-50 
64-75 

765 
1,196 

774 
1,195 

10 

23 

1850 
1850 

15  th  Hussars 
25th  Foot 

696-50 
1,023-75 

>  1,720< 

44-25 
66-75 

954 
1,265 

934 
1,263 

9 
26 

1851 
1851 

15th  Hussars 
25th  Foot 

685-50 
1,007 

- 

>   1,692  < 

45 

57-50 

880 
1,053 

889 
1,047 

14 
17 

1852 
1852 

15th  Hussars 
25th  Foot 

672-75 
479-25 

>  1,152< 

52  " 
28-50 

928 
583 

887 
578 

14 

5 

1853 

15  th  Hussars 

694-25 

- 

>  1,047 < 

| 

56 

1,052 

1,037 

19 

1853 

94th  Foot 

352-75 

26 

774 

748 

4 

1854 

12th  Lancers 

381-75 

>     704  < 

r 

36 

594 

592 

6 

1854 

43rd  Foot 

322-25 

24 

471 

422 

11 

1855 

43rd  Foot 

1,014 

1,014 

75 

1,264 

1,327 

21 

1856 

43rd  Foot 

1,177 

1,177 

76 

1,300 

1,308 

15 

'  Total 

13,424-25 

13,424 

969-5 

18,446 

18,200 

269 

Mean  ... 

1,342 

97 

1,845 

1,820 

26-9 

5  B  3 


750 


ST  ATI  ON  A  L  RETURNS — MADRAS. 


No.  118, 


MADRAS— FORT  ST.  GEORGE  STATION. 


Stational  Retdens. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 

\  


(b.) — Return  showing  for  each  Tear  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 

il63U 

Number 
constantly 
sick  in 

-I_i.VJ  .7*  IJt  luii 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 
from 
Hospital. 

Deaths. 

Names. 

Strength. 

during  the 
Year. 

1847 

94th  Foot 

897 

897 

56-75 

1,331 

1,228 

29 

1848 

25th  Foot 

848-75 

849 

81-50 

1,627 

1,611 

16 

1849 

25th  Foot 

1,083 

1,083 

104 

2,288 

2,252 

69 

1850 

51st  Foot 

1,059 

1,059 

80 

2,115 

2,084 

32 

1851 

51st  Foot 

995 

995 

94 

1,779 

1,739 

28 

1852 

25th  Foot 

322 

322 

17-50 

434 

423 

6 

1853 

25th  Foot 

102-25 

6 

149 

157 

5 

1853 

94th  Foot 

504-50 

}  4 

33-50 

816 

805 

9 

1853 

43rd  Foot 

16-50 

•75 

25 

10 

1854 

43rd  Foot 

617-50 

: 

48 

1,151 

1,094 

26 

1854 

94th  Foot 

148-75 

>     772 1 

9-25 

158 

209 

1854 

5 1st  Foot 

6-85 

•75 

19 

90 

Total 

6,601-1 

6,601 

532 

11,892 

11,702 

223 

Mean  - 

825 

67 

1,487 

1,463 

28 

No.  119. 


MADRAS.— EN  ROUTE,  &c. 


1847 

Sundry  - 

1848 

Sundry  - 

1849 

Sundry  - 

1852 

Sundry  - 

1853 

Sundry  - 

1854 

Sundry  - 

1855 

Sundry  - 

1856 

Suudry  - 

Total 

Mean 

226 

226 

10 

75 

279 

297 

16 

787 

787 

44 

5 

1,343 

1,326 

22 

530 

530 

38 

5 

857 

869 

13 

519 

519 

37 

5 

752 

822 

12 

106 

106 

i 

5 

171 

207 

2 

932 

932 

56 

1,723 

1,609 

61 

327 

327 

26 

5 

688 

640 

10 

24 

24 

5 

40 

16 

3,451 

3,451 

221 

75 

5,853 

5,786 

136 

444 

28 

731 

723 

17 

STATTONAL  RETURNS. — MADRAS. 
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No.  120. 


MADRAS. — TMCHINOPOLY  STATION. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.) — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Numuer  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Regiments  or  Detachments  at  the  Station. 

Mean 

Mean 
Number 

Admissions 
into 

Discharged 

Year. 

Names. 

Strength. 

Strength 
during  the 
Year. 

constantly 
sick  in 
Hospital. 

Hospital 
during  the 
Year. 

from 
Hospital. 

Deaths. 

1850 

84th  Foot 

992 

992 

71-25 

1,832 

1,805 

26 

1851 

84th  Foot           -         '  - 

1,004 

1,004 

57-50 

1,290 

1,338 

15 

1852 

84th  Foot 

1,012 

1,012 

58-50 

1,554 

1,534 

15 

1853 

84th  Foot 

997 

997 

59-50 

1.466 

1,467 

26 

Total 

4,005 

4,005 

246-75 

6,142 

6,144 

82 

Mean  - 

1,001 

62 

1,533 

1,534 

20 

No.  121. 

MADRAS.— SECTJNDERABAD  STATION. 

1847 

84th  Foot 

1,103 

1,103 

69- 

1,860 

1,799 

39 

1848 

84th  Foot 

1,129-75 

1,130 

78- 

1,671 

1,637 

36 

1849 

84th  Foot 

789 

789 

61-25 

1,275 

91 

Total 

3,021-75 

3,022 

208-25 

4,806 

4,692 

96 

Mean 

1,007 

69 

1,602 

1,230 

32 

No.  122. 

MADRAS. — JACKATALLA  STATION. 

1854 

74th  Highlanders 

642 

642 

31' 

782 

758 

28 

1855 

74th  Highlanders 

602 

602 

24-25 

478 

485 

on 

29 

1856 

74th  Highlanders 

443 

443 

17-25 

355 

337 

11 

Total 

1,687 

1,687 

72-5 

1,615 

1,580 

68 

Mean  ... 

529 

24 

538 

527 

23 

No.  123. 

MADRAS. — POONAMALLEE  STATION. 

1847 

63rd  Foot 

171 

171 

12 

226 

256 

18 

1848 

63rd  Foot 

30 

30 

1-75 

71 

108 

1 

Total 

201 

201 

13-75 

297 

364 

19 

Mean 

100 

7 

148 

182 

9 

5  B  4 


752 


STATIONAL  RETURNS,  MADRAS. — TROOPS  ON  SERVICE. 


No.  124. 


MADRAS.— KAMPTEE  STATION. 


Stational  Returns. — EunorEAN  Troops— Her  Majesty's  Regiments  Non-Commissioned  Officers 

AND  MEN. 


(b.). — Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Year. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

Mean 
Number 
constantly 

sick  in 
Hospital. 

Admissions 
into 
Hospital 
during  the 
Year. 

Discharged 

from 
Hospital. 

Deaths. 

Names. 

Strength. 

1847 

4th  Foot  - 

767 

767 

41-50 

1,023 

1,025 

27 

Total  and  Mean  - 

1 

—  767 

41-5 

1,023 

1,025 

27 

No.  125. 


TROOPS  ON  FIELD  SERVICE  IN  BENGAL,  MADRAS,  AND  BOMBAY. 


1848 

3rd  Dragoons     -  * 

171 

6 

191 

158 

8 

1848 

14th  Dragoons 

154 

13 

228 

247 

25 

1848 

10th  Regiment  - 

172 

23 

356 

414 

21 

1848 

24th  Regiment  - 

288 

>  1,898  < 

6 

339 

332 

17 

1848 

32nd  Regiment  - 

588 

47 

1,606 

1,556 

84 

1848 

60th  Regiment  - 

252 

Not  stated 

374 

392 

7 

1848 

61  st  Regiment 

272 

8 

321 

304 

11 

1849 

3rd  Dragoons 

167 

10 

216 

200 

27 

1849 

9th  Dragoons 

179 

7 

155 

133 

12 

1849 

14th  Dragoons  - 

157 

10 

220 

137 

10 

1849 

10th  Regiment  - 

188 

17 

464 

379 

25 

1849 

Detachment,  18th  Regiment 

41 

2 

35 

27 

2 

1849 

22nd  Regiment  - 

245 

>  2,702  J 

14 

510 

391 

9 

1849 

24th  Regiment  - 

215 

15 

433 

357 

238 

1819 

29th  Regiment  - 

208 

27 

696 

547 

81 

1849 

32nd  Regiment  - 

279 

14 

377 

409 

21 

1849 

60th  Regiment  - 

752 

Not  stated 

1,818 

1,682 

38 

1849 

61st  Regiment 

270 

10 

395 

392 

21 

1850 

Del  achment,  96th  Regiment 

27 

27 

o 
O 

1852 

3rd  Dragoons 

160 

8 

135 

165 

1 

1852 

Detachments 

16 

r  170 1 

l 

3 

3 

1854 

53rd  Regiment  - 

184 

184 

5 

244 

314 

6 

1856 

64th  Regiment  - 

278 

278 

Not  stated 

396 

387 

4 

Total 
Mean 

5,265 

5,265 

9,518 

8,926 

668 

877  — 

1,569 

1,688 

111 

STATIONAL  RETURNS. — BURMAH. 


7o3 


No.  12G. 


BURMAH. 


Stational  Returns. — European  Troops — Her  Majesty's  Regiments. — Non-Commissioned  Officers 

and  Men. 


(b.)  Return  showing  for  each  Year  the  Regiments  at  the  Station,  Mean  Strength,  Number  constantly 

Sick,  Admissions,  Discharges,  and  Deaths. 


Tear. 

Regiments  or  Detachments  at  the  Station. 

Mean 
Strength 
during  the 
Year. 

Mean 
Number 

constantly 
sick  in 

Hospital. 

Admissions 
into 
Hospital 
during  the 

Discharged 

from 
Hospital. 

Deaths. 

Names. 

Strength. 

1852 

51st  Regiment 

654 

69-25 

1,657 

1,428 

153 

1852 

18th  „ 

565 

^>  1,635  { 

59 

1,245 

1,011 

135 

1852 

80th  „ 

416 

-J 

L 

41 

1,426 

1,233 

88 

1853 

51st  Regiment 

766 

- 

r 

93-75 

2  122 

2,023 

136 

1853 

18th 

523 

>  1,703  ^ 

55  •  75 

1,179 

1,085 

167 

1853 

80th 

414 

70-75 

1,386 

1,288 

133 

1854 
1854 

84th  Regiment  - 

29th  „ 

732 

228 

>     960  < 

r 

44-75 
10 

1,034 
292 

1,013 
291 

22 
8 

1855 

29th  Regiment  - 

894 

1 

-~ 

54-75 

1,256 

1,200 

62 

1855 

Detachments 

34 

>  1,845  < 

1 

11 

1855 

84th  Regiment  - 

917 

50-75 

1,143 

1,110 

27 

1856 

84th  Regiment  - 

960 

65 

1,463 

1,391 

28 

1856 

29th 

852 

^>  2,223  -< 

35  ■  75 

1,145 

1,112 

42 

1856 

35th  „ 

411 

J 

L 

67 

1,059 

957 

41 

Total 

8,366 

8,366 

736- 

16,418 

15,160 

1,042 

Mean 

1,673 

147- 

3,283 

3,032 

m  208 

5  C 


INVALIDING  RETURNS. 


No.  127- 


INVALIDING!. 

\   


Return  showing  the  Number  of  DEATHS  occurring  among  In  valids  of  H.M.  Troops  on  their  Passage  from 

India  to  England  during  the  10  Years  1847  to  1856. 


Bexoal. 

Bombay. 

Madras. 

Total. 

Per-centage 
of  Deaths 

Year  ending 

Em- 
barked. 

JJlCu. 

Em- 
barked. 

Em- 
barked. 

Died. 

Em- 
barked. 

Died. 

to  the 
Number 
embarked. 

31st  March  1848 

604 

26 

176 

12 

153 

8 

933 

46 

4-94 

„  1849 

285 

15 

178 

11 

264 

18 

727 

44 

6-05 

„  1850 

176 

12 

313 

21 

95 

5 

584 

38 

65 

„  1851 

168 

5 

580 

19 

158 

8 

906 

32 

3-54 

1852 

187 

14 

217 

6 

207 

5 

611 

25 

4-09 

1853 

93 

5 

553 

21 

342 

19 

988 

45 

4-65 

1854 

532 

40 

255 

13 

230 

13 

1,017 

66 

6-49 

„  1855 

394 

30 

599 

30 

149 

13 

1,142 

73 

6-4 

„  1856 

157 

8 

558 

52 

95 

7 

810 

67 

8-27 

1857 

197 

8 

477 

30 

99 

3 

773 

41 

5-31 

2,793 

163 

3,906 

215 

1,792 

99 

8,491 

477 

j  5-65 

Annual  Average 

Per-centage  of  Deaths"! 
to  the  Number  em-  ^ 
barked  from  each  | 
Presidency  -  -J 

279 

16 

391 

22 

> 

179 

10 

 i 

849 

48 

j 

V 

5-73 

V 

5'62 

5'54 

JNVALIDINC  RETURNS. 


7o5 


No.  128, 

INDIA. — HER  MAJESTY'S  TROOPS. 


Return  showing  tho  Diseases  of  Invalids  of  H.M.  Titoors  found  unfit  for  Service,  and  Discharged  at 

Chatham  from  1847  to  1856. 


Year  ending 

Cachexies  and  Scrofula. 

Dropsy  and  Visceral 
Diseases. 

Dysentery  and  He- 
patic Diseases. 

Eye  Diseases. 

Wounds  and  Fractures. 

Dislocations. 

Contractions. 

Hernia. 

Mental  Diseases. 

Paralysis. 

Epilepsia. 

Deafness  and  Impedi- 
ment of  Speech. 

Pulmonic  and  Tho- 
racic Diseases. 

Rheumatism  aud 
Chronic  Pains. 

Ulcers  and  Varix. 

Stricture  and  Urinary 
Diseases. 

VI 

O 

(A 

CA 

2 

CD 
O 

a 

Infirmities    of  Age 
and  Worn-out. 

Total. 

31  March  1848 

17 

6 

57 

44 

179 

3 

18 

11 

14 

12 

5 

7 

74 

145 

24 

1 

10 

169 

796 

„  1849 

11 

16 

37 

19 

65 

1 

1 

9 

16 

15 

4 

4 

51 

128 

13 

1 

8 

129 

528 

„  1850 

14 

5 

26 

25 

63 

1 

7 

5 

19 

9 

4 

4 

40 

18 

12 

17 

95 

364 

1851 

27 

9 

44 

66 

103 

8 

8 

14 

12 

9 

5 

36 

15 

7 

2 

14 

146 

525 

1852 

10 

3 

35 

59 

41 

1 

9 

8 

26 

7 

10 

1 

39 

32 

11 

Q 
0 

13 

83 

391 

,-,  1853 

25 

19 

68 

39 

11 

2 

8 

10 

27 

16 

4 

7 

83 

148 

22 

6 

12 

65 

572 

1854 

28 

6 

48 

24 

19 

1 

7 

8 

13 

12 

9 

6 

53 

87 

13 

9 

10 

86 

439 

„  1855 

12 

3 

16 

14 

11 

5 

4 

19 

16 

4 

23 

46 

6 

5 

72 

256 

1856 

9 

13 

40 

12 

15 

4 

6 

20 

16 

6 

7 

107 

64 

11 

6 

5 

36 

377 

„  1857 

23 

2 

23 

30 

5 

1 

2 

4 

19 

8 

6 

1 

54 

33 

16 

2 

2 

43 

274 

Total  -  - 

176 

82 

394 

332 

512 

10 

69 

73 

187 

123 

61 

42 

560 

716 

135 

30 

96 

|924 

4,522 

No.  129. 


PRESIDENCY  OF  BENGAL. 


Return  showing  the  Diseases  of  Invalids  of  H.M.  Troops  found  unfit  for  Service,  and  Discharged  at 

Chatham  from  1847  to  1856. 


31  March  1848 

6 

2 

34 

35 

176 

2 

15 

9 

6 

5 

5 

5 

43 

77 

16 

1 

4 

I 

122 

563 

1849 

6 

9 

19 

15 

62 

1 

1 

7 

3 

1 

3 

23 

54 

4 

1 

2 

64 

275 

1850 

5 

2 

10 

19 

11 

2 

1 

5 

2 

8 

9 

o 
O 

5 

44 

:  126 

1851 

5 

2 

4 

42 

40 

3 

3 

4 

2 

1 

3 

2 

2 

1 

20 

134 

1852 

1 

10 

33 

9 

1 

2 

1 

9 

3 

4 

11 

14 

5 

2 

3 

18 

126 

1853 

6 

3 

9 

10 

5 

3 

2 

5 

5 

2 

1 

21 

50 

6 

3 

13 

144 

1854 

5 

14 

10 

8 

2 

2 

2 

2 

•7 

2 

9 

31 

1 

2 

3 

34 

119 

„  1855 

3 

1 

9 

9 

9 

2 

1 

12 

1 

6 

18 

4 

2 

29 

106 

„  1856 

4 

4 

14 

8 

8 

1 

o 

9 

10 

5 

1 

30 

29 

6 

5 

1 

7 

145 

1857 

13 

14 

19 

3 

1 

1 

6 

4 

3 

28 

14 

i 

1 

1 

24 

139 

Total  -  - 

54 

23 

137 

200 

331 

4 

32 

23 

65 

34 

25 

13 

182 

298 

54 

12 

25 

364 

1,877 

5  C  2 


756 


INVALIDING  RETURNS. 


No.  130. 


PRESIDENCY  OE  BOMBAY. 


Return  showing  the  DISEASES  of  Invalids  of  H.M,  Tnoors  found  unfit  for  SERVICE,  and  Discharged  at 

Chatham  from  1847  to  1856. 


Year  ending 

£ 

CJ 

X 
-3 

a 
Bd 

to 
9 

'5! 

QJ 

a 

Q 

Dropsy    and  Visceral 
Diseases. 

Dysentery  and  Hepatic 
Diseases. 

to 
ft) 

3 

5 
to 

o 
>-» 
W 

Wounds  and  Fractures. 

en 
B 

to 
d 

CJ 

o 

Q 

to 

o 

o 

C3 

B 

09 

CJ 

5 

OS 

.d 
"5 
c- 

o 

•3 

E 

c  . 

-  ~ 

c  SB 
n  '„ 
c 

to  „ 
to  to 

i  = 

-  3 

/~  *" 

'3 

e 

0 

= 

■ 

c  a 
|.2 

o 

o 

■a 
5 

to 

09 

a  c 

J* 

I" leers  and  Varix. 

a 
.a 
"C 
*j 

-a 
a 

a  . 

to 
to  - 

:-  - 

=  j 

. %  — ^ 

to 

to 

CQ 
V 
to 

— 

> 

— 
a 

a 

B 

to 

< 
t- 

=  = 

to 

-  — 

-  a 

-  — 

c 

TotaL 

31  March  1848 

8 

2 

8 

4 

3 

1 

2 

5 

4 

1 

21 

34 

2 

3 

23 

121 

)> 

1849 

1 

3 

10 

2 

1 

6 

2 

3 

2 

13 

26 

1 

2 

21 

93 

'.•> 

1850 

| 

2 

12 

5 

48 

1 

3 

2 

11 

2 

3 

3 

22 

3 

7 

6 

30 

167 

?» 

1851 

17 

6 

36 

18 

63 

4 

3 

8 

9 

4 

3 

26 

13 

3 

2 

8 

6S 

291 

j  i 

1S52 

Q 
O 

2 

19 

30 



»7 
1 

8 
8 

1 

1 

o 

99 

18 

2 

1 

i 

•3  e 
oo 

>> 

1853 

9 

15 

42 

26 

5 

2 

5 

5 

16 

8 

1 

4 

39 

55 

6 

2 

5 

40 

285 

w 

1854 

19 

5 

26 

13 

8 

1 

3 

5 

7 

6 

t 

2 

35 

45 

9 

7 

3 

44 

245 

>) 

1855 

5 

2 

5 

5 

2 

1 

9 

5 

15 

2 

11 

17 

2 

3 

29 

106 

u 

1856 

3 

6 

18 

4 

4 

2 

2 

7 

6 

1 

6 

55 

22 

3 

1 

3 

20 

163 

>> 

1857 

9 

2 

6 

5 

1 

1 

3 

9 

2 

1 

1 

19 

14 

9 

1 

14 

97 

Total 

86 

45 

182 

102 

165 

5 

28 

33 

78 

56 

26 

20 

263 

247 

44 

13 

41 

324 

1,758 

No.  131. 


PRESIDENCY  OF  MADRAS. 


Return  showing  the  Diseases  of  Invalids  of  H.M.  Troops  found  unfit  for  Service,  and  Discharged  at 

Chatham  from  1847  to  1856. 


31  March  1848 

3 

o 

u 

15 

5 

1 

'2 

3 

3 

10 

34 

6 

3 

24 

112 

1849 

4 

4 

8 

2 

2 

1 

2 

i 

9 

1 

15 

48 

8 

4 

44 

160 

>> 

1850 

2 

1 

4 

1 

4 

2 

2 

3 

5 

1 

10 

6 

q 

6 

21 

71 

>> 

1851 

5 

1 

4 

6 

1 

2 

2 

3 

3 

i 

2 

5 

58 

100 

J> 

1852 

1 

1 

6 

6 

2 

2 

9 

3 

1 

6 

4 

3 

30 

75 

)> 

1853 

10 

1 

17 

3 

1 

3 

6 

3 

1 

2 

23 

43 

10 

4 

4 

12 

143 

J> 

1854 

4 

1 

8 

1 

3 

2 

1 

4 

4 

q 

9 

11 

3 

4 

18 

75 

JJ 

1855 

4 

2 

2 

1 

2 

1 

1 

6 

11 

14 

44 

ti 

1856 

2 

3 

8 

3 

1 

1 

4 

22 

13 

2 

1 

9 

69 

J) 

1857 

1 

3 

6 

1 

1 

4 

2 

2 

i 

5 

1 

5 

38 

Total 

36 

14 

75 

30 

16 

1 

9 

17 

44 

33 

10 

9 

115 

171 

37 

5 

30 

235 

887 

757 


STATISTICS  OF  REGIMENTS  WHICH  HAVE  SERVED  IN  INDIA. 


Strength 

During  the  Military  Year. 

Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 
and  of 

on  Arrival, 

at  the 

Stations  at  which  the  Regiment  lias 

Military 

Beginning 
of  each 

Deaths 

Number 
of  Men 

Reinforce- 
ments. 

served  a  Month 

Year. 

Year, 
and  on 
Departure 
from  India. 

sent 

from 
India  to 
England. 

Departure  from 
India. 

in 
India. 

Trans- 
fer. 

By 
Drafts. 

or  more  in  each  Year,  and  Remarks. 

13tii  Rkgimknt  op 

Apr.  1, 

» 

1820 

Not  known. 

Not 

402 

Arcot  and  Bangalore,    jMarched  from  .Arcot 

IIussaks, 

1821 

" 

known. 
" 

known. 

None 

9 

February  l,  1^20. 
Bangalore. 

jimvprl  in  Tnrlin 
ai  lit  cu  ii-i   i  i  i  i  i  i  , 

1822 

»» 

6 

Bangalore. 

June  13,  181'J  ■ 

» 

1823 
1824 

»> 

40 
22 

W:i  n  tra  1  nrr> 

left  India, 

1 S25 

30 

n  '1 11  <r-i  I  avp 

in  February  1S40. 

1826 

42 

Banpralore. 

1827 
1828 

'1 

>? 

30 
50 

Ijimgalore  and.  .Arcot.    j\Iarchcd  from  I5;uva- 

lore  July  15,  1826. 
Arcot    and    Arnee.    Marched  from  Arcot 

March  3,  1828. 

1829 

i> 

3 

79 

Arnee. 

1830 

>> 

Not 
known. 

9 

98 

Bangalore. 

1831 

i' 

None 

59 

Bangalore. 

1832 

31 

Bangalore. 

1833 

» 

») 

23 

Bangalore. 

1834 

)« 

)» 

17 

Bangalore. 

1835 

14 

38 

Bangalore. 
Bangalore. 

1836 

Not 

»» 

31 

known. 

1837 

31 

17 

Bangalore. 

1838 

11 

"l 

Bangalore. 

1839 

»» 

32 

33 

None 

None 

Bangalore,  and  2  squadrons  on  field  service 
to  Bellary  in  March  1839. 

Feb. 

1840 

40 

None 

None 

None 

On  march  from  Bangalore  to  Madras. 

Average 

1 

Canno 

i 

i 

;  be  given. 

1  ! 

By  the  Digest  of  Services  (such  being  the  only  means  of  obtaining  the  required  information,  so  many  years  having  elapsed)  it 
appears  that  the  Casualties  of  the  Regiment,  during  21  years  in  India,  amounted  to  15  officers  and  1,051  men. 

Soame  G.  Jenyns,  Lieut.-Col.,  commanding  13th  Light  Dragoons. 


4th  Queen's  Own 
Regiment  of 
Hussars, 

arrived  in  India, 
May  12,  1822. 

542 

Further  information  cannot  now  be  given,  in  consequence  of  there  being  no 
documents  in  possession  of  the  Regiment  to  show  it. 

F.  Cornwallis,  Major,  commanding  4th  Q.  O.  Hussars. 

16th  Regiment  of 
Lancers, 

arrived  in  India, 
January  1823. 

Apr.  1,1  S4G 

329 
329* 

The  whole  of  the  regimental  records  lost  at  the  action  of  Buddewal  on  the 
21st  January  1846. 

*  Strength  on  departure  from  India. 

Charles  Foster,  Lieut.-Col.,  commanding  16th  Lancers. 


16th  Regiment  of 

182S-29 

098 

5S 

157 

Fort  William. 

Foot, 

1830 

818 

64 

6 

64 

17 

Tort  William. 

1831 

794 

54 

6 

21 

14 

Fort  William  and  Chinsurah. 

arrived  in  India, 

1832 

i  37 

41 

0 

1 

Chinsurah. 

November  23,  1828. 

1833 

682 

56 

4 

1 

Chinsurah. 

1834 

669 

44 

5 

47 

Chinsurah,  on  the  March,  and  Cawnpore. 

1835 

837 

26 

6 

109 

100 

Cawnpore. 

1836 

856 

45 

46 

120 

Cawnpore. 

1837 

827 

45 

36 

42 

9 

Cawnpore. 

1S38 

707 

45 

74 

1 

Cawnpore. 

1S39 

566 

37 

75 

0 

16G 

Cawnpore. 

1S40 

447 

52 

0 

108 

Dinapore  and  Calcutta. 

Average 

18& 

49T3 

The  strength  on  the  first  of  each  military  year  cannot  be  stated,  but  the  average  annual  strength  of  the  regiment  is  shown  during 
its  services  in  India. 

J.  vY.  P.  Audain,  Bt.  Lieut.-Col.,  commanding  1st  Bat  16th  Eegt. 

5  C  3 
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STATISTICS  OF  REGDfENTS  WniCH  HAVE  SERVED  EN'  INDIA. 


Name  of  Regiment, 
■with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
■Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Mi  ii 

Reinforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

sent 

from 
India  to 
England. 

By 
Trans- 
fer. 

By 
Drafts 

or  more  in  each  Year,  and  Remarks. 

l.vnr  "  Thk  Kiv.'-  ' 

Kr.GIMKNT  of 
IIUSSAKS, 

arrived  in  India, 

September  19,  1859; 
November  9.  1859  ; 
February  4,  1840; 

left  India, 

Fi»hrimrv  97    1  *i\A 

Apr.  1, 1840  • 

n  1841 
„  1842 
„  1843 
»  1844 
„  1845 

„  1846 
„  1847 

„  1849 
„  1850 
„  1851 
„  1852 
„  1853 

Feb.  27,1854 

506 
634 
744 
762 
720 
711 
721 

688 
659 

670 
703 
683 
673 
739 

513 

25 
91 
18 
21 
13 
11 

32 
24 

7 
11 
11 
17 

6 
21 

19 

4 

6 
13 
12 
12 

21 
21 
35 
30 
19 
31 
26 

39 

101 
24 
1 

1 

29 

52" 
147 

23 
3 
23 
4  B 

30 

23  . 

78 

46 

67 

47 

40 

81 

3, 

Bombay. 
( m  march. 

Right  wing  marched  September  C,  1844,  en 
route  for  Arcot.     Kejoined  head-quarters 

November  20,  1844. 
Bangalore,  Madras,  E.I. 

i  Squadron,  as  escort  to  his  Excellencv  the 
Commander-in-Chief,  marched  October  7, 
1850,  en  route  for  Secunderabad.  Rejoined 
January  28,  1851. 
149  men  volunteered  to  12tb,  3  to  9th  Lancers. 

Average 

686^ 

47 

It  will  be  observed  that  the  strengths  subsequent  to  1840  do  not  agree  with  the  increase  and  decrease,  as  men  became  non-effective 
otherwise  than  by  "  Death,"  and  "  Sent  to  England." 

F.  W.  Fjtzwvgram,  Lieut.-Col.,  commanding  15th,  "The  King's,"  Hussars. 

1st  Battalion, 
22nd  Regiment 
of  Foot, 

arrived  in  India, 
May  21,  1841; 

left  India, 
March  23,  1855. 

Apr.  1,  1842 
„  1843 

„  1844 
„  1845 

„  1846 
»  1847 
„  1848 
„  1849 
„  1850 
„  1851 
„  1852 
„  1853 

1,007 
981 

871 
936 

989 
938 
958 
1,152 
1,081 
1,049 
1,045 
988 

102 
215 

68 
40 

37 
97 
27 
45 
67 
27 
27 
45 

3 
16 

51 
45 

50 
42 
50 
73 
22 
17 
49 
37 

6 

:» 
23 

3 

224 
1 

12 
5 
9 
3 

139 
102 

200 
32 

36 

119 
122 
26 
64 
53 
40 

Poona  and  Kurrachee  and  Sukkur. 

Sinde  and  Kurrachee,  on  field  service,  en- 
gaged in  the  battles  of  Meeanee  and  Hvder- 
bad. 

Poona. 

Poona  and  Kolapore,  on  the  march  and  field 

service. 
Kolapore  and  Poona. 
Poona  and  Bombay. 
Poona. 

Poona  and  Bombay,  on  the  march  to 
Bombay  and  Kurrachee.  on  the  march  to 
Dugshai,  Himalayas. 
Dugshai,  Rawul  Pindi,  on  the  march  to 
Rawul  Pindi  and  Peshawur,  on  the  march 
to 

Peshawur,  on  the  march  to 
Kurrachee. 

„  1854 
Mar.23, 1855 

978 
729 

38 
57 

59 

2 

61 

Average  - 

978-71 

63-72 

39-57 

20-921 

71 

The  casuals  not  accounted  for  in  columns  4  and  5  occurred  through  desertion,  volunteers,  transfers  discharges,  See 


J.  II.  Ghaham,  Major,  commanding  1st  Bat.  22nd  Regt 


14th  (King's) 

Apr.  1,  1842 

449 

8 

150 

Kirkee. 

Rbgoobnx  of 

„  1843 

689 

39 

j 

100 

Kirkee. 

IIUSSAKS, 

„  1844 
„  1845 

713 
693 

17 
21 

13 

25 

60 
35 

Kirkee,  and  field  service  Kolapore. 

Kirkee,  Kolapore,  and  on  march  to  the  Punjab. 

arrived  in  India, 

„  1846 

632 

47 

39 

28 

( )n  inarch  to  the  Punjab,  Umballa. 

September  fi,  1841  ; 

ii  1847 

641 

71 

17 

10 

75 

Umballa. 

„  1848 

669 

42 

9 

5 

96 

Lahore.    Field  sen-ice.  Punjab  Campaign. 

left  India, 

„  1849 

622 

82 

10 

50 

Field  service,  Punjab  Campaign,  Lahore. 

February  11,  1860. 

„  1850 

683 

35 

14 

2 

110 

J  .ah ore. 

„  1851 

693 

41 

13 

70 

On  march  to  Meerut.  Meerut. 

„  1852 
„  1853 

708 
739 

27 
14 

17 

26 

1 

66 
56 

Meerut. 
Mrerut. 

ii  18r>4 

734 

15 

27 

38 

Meerut. 

„  1855 

720 

17 

19 

26 

On  march  to  Kirkee.  Kirkee. 

„  1856 

688 

Kirkee. 

ii  1857 

656 

26 

1 

Field  service  to  Persia  ;  Kirkee  ;  and  field 
sen-ice  in  India. 

„.  1858 

706 

18 

6 

60 

( )n  field  sen-ice. 

„  1859 

630 

62 

36 

28 

On  field  sen-ice;  Kirkee. 

Feb.  11,  I860 

395 

11 

20 

12 

Kirkee. 

Average 

655-15 

30- 11 

18-7 

10*8 

47-17 

1\.  11.  Gall,  Bt.  Lieut.-Col.,  commanding  14th  (King's)  Hussars. 


STATISTICS  OF  REGIMENTS  WHICH  HAVE  SERVED  IN  INDIA. 
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Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 


Military 
Year. 


Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
1  )eparture 
from  India. 


During  the  Military  Year. 


Deaths 

in 
India. 


Number 
of  Men 
sent 
from 
India  In 
England. 


Reinf! 
inenl 

,  I!-V 
Trans- 
fer. 


By 
Drafts 


Stations  at  which  the  Regiment  lias 

served  a  Month 
or  more  in  each  Year,  and  liemarks. 


29th  Regiment  op 
Foot, 

arrived  in  India, 
July  29,  1842  ; 

left  India, 
September  30,  1859. 


Inly  29, 1842 
Apr.  1,  1843 
„  1844 
„  1845 
„  1846 

„  1847 
„  1848 
„  1849 

,  1850 
„  1851 
„  1852 
„  1853 
„  1854 
„  1855 
„  1856 
„  1857 
„  1858 
„  1859 
to 

Sept.  30,1859 


Average 


1,004 

998 
944 
987 
835 

913 
1,162 
1,006 

1,039 
963 

1,012 
998 
955 
907 
849 
949 
913 

824 


1,015 


|0(i 
158 
260 


49 
176 
112 

54 
72 
51 
86 
52 
OS 
71 
69 
37 


97 


21 
61 


86 

35 
12 
26 
41 

36 
23 
22 
37 
26 


24 

9 

132 

149 
1 

3 

17 

5 
12 


23 


24 
183 

93 
68 

199 

38 
235 

10 
100 
62 
69 
16 
1.37 

137 

97 


86 


Chinsurah. 
( i  ha/eepi  ire, 
Ghazeepore. 

Ghazeepore  and  Meerut. 

Kussowlie,  and  Sutlej  Campaign;  141  killed 

and  died  of  wounds. 
Kussowlie. 

Kussowlie  and  Ferozepore. 

Wuzeerabad,  and  Punjab  Campaign,  48  killed 

and  died  of  wounds. 
Wuzeerabad  and  march  to  Meerut. 
Meerut. 

( lawnpore,  on  march  from  Meerut  to  Dinapore. 
1  )inapore. 

Moulmcin,  Burmah. 
Thayetmyo,  Burmah. 
Thayetmyo,  Burmah. 
Thayetmyo,  Burmah,  1  Wing  Calcutta. 
Thayetmyo,  Burmah,  I  Wing  Calcutta. 
Thayetmyo  and  Bengal  (latter  part  of  Indian 
Mutiny)  ;  on  passage  to  Englaud. 


E.  H.  Westropp,  Lieut. -Col.,  commanding  29th  Regiment. 


78tii  Regiment  op 

Apr.  1, 

1843 

1,035 

29 

Poona. 

Highlanders, 

1844 

44 

Kurraehee,  Sinde. 

J» 

1845 

400 

105 

51 

Hydrabad,  Sinde. 

arrived  in  India, 

>J 

1846 

100 

638 

Poona. 

July  30,  1842. 

1847 

168 

23 

Belgaum. 

>> 

1848 

i-  — 

258* 

27 

Belgaum. 

1849 

I 

30 

Belgaum. 

yy 

1850 

2 

1  Wing  Bombay,  1  Wing  Aden. 

1851 

83 

1  Wing  Bombay,  1  Wing  Aden. 

1852 

80 

1  Wring  Bombay,  1  Wing  Aden. 

17 

1853 

1 

67 

Poona. 

1854 

11 

Poona. 

1855 

Poona. 

yy 

1856 

914 

1 

59 

Poona. 

1857 

928 

29 

1 

98 

Mohumra.  Persia,  field  service. 

yy 

1858 

756 

223 

91 

1 

16 

Busseratgunge,  Oude,  Bengal,  field  service. 

1859 

540 

48 

18 

Mhow. 

Average  - 

16 

76tf 

*  From  April  1,  1845,  to  September  1850. 


This  return  cannot  be  filled  up  completely  in  consequence  of  several  books  and  documents  having  been  destroyed  by  fire  at 
Cawnpore  in  November  1857. 

J.  A.  Ewart,  Colonel,  commanding  7Sth  Highlanders. 


1st  Battalion, 
10th  Regiment  op 
Foot, 

arrived  in  India, 
August  4,  1S42  ; 

left  India, 
April  29,  1859. 


Aug.  4,  1842 
April  1,1843 
„  1844 

„  1845 

„  1846 


1847 
1848 

1849 

1850 

1851 
1852 
1853 

1854 
1855 

1856 


1,195 
1,052 
986 

980 

1,041 


955 
1,024 

1,054 

1,097 

996 
985 
991 

994 
964 

976 


35 
105 
60 

89 

103 


99 
92 

76 

53 


44 
44 

30 

35 
36 

33 


23 

117 
44 

28 

86 

35 
59 


103 
26 

45 


43 
124 


69 
4 


15 
11 


25 
34 
58 

38 

179 


111 

133 

181 


74 

93 


ZD 

25 


93 


Stationed  at  Fort  "William,  Calcutta. 
Stationed  at  Fort  'William,  Calcutta. 
Right  wine  removed  to  Chiusurah,  Februarv  2, 

1844.   Regiment  marched  to  Meerut,  November 

15, 1844. 

Stationed  at  Meerut  from  January  31,  1S41,  to 
December  16, 1845. 

Left  Meerut,  December  16, 1S45 ;  with  the  army  of 
the  Sutlej,  from  January  S,  1S46  to  March  23, 
1S46.  Left  Lahore,  March  23.  and  returned  to 
Meerut,  April  15, 1S46.  Left  Meerut.  October  27, 
1S46 ;  arrived  at  Ferozepore,  November  20, 1846 ; 
marched  again  on  December  23, 1846  to  Lahore. 

Stationed  at  Lahore  from  Jauuarv  2, 1S47,  to  Julv 
27,1S48.  ... 

Engaged  with  the  army  of  the  Punjab  before 
Mooltan  from  August  12,  1S4S,  to  January  22, 

Engaged  with  the  Grand  Army,  under  Sir  Hugh 
(rough,  from  January  22,  lS49,"until  the  arrival  "of 
the  regiment  in  quarters  at  Ferozepore  on  April  8, 
1S49. 

The  regiment  left  Ferozepore,  February  4. 1S50.  and 
marched  into  quarters  at  Wuzeerabad,  Februarv 
17, 1850. 

Stationed  at  "Wuzeerabad. 

Stationed  at  "Wuzeerabad. 

The  regiment  marched  from  "Wuzeerabad,  No- 
vember 16,  1S53,  and  marched  into  quarters  at 
Mean  Meer.  November  22, 1853. 

Stationed  at  Mean  Meer. 

Left  Mean  Meer,  October  13,  1S55,  and  marched 

into  quarters  at  Dinapore,  January  21, 1S56. 
Stationed  at  Dinapore. 
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STATISTICS  OF  REGIMENTS  WHICH  HAVE  SERVED  EH  INDIA. 


Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 

Military 
Yeur. 

Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

During  the  Military  Year. 

Stations  at  which  the  Regiment 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 

Deaths 

in 
India. 

Number 

of  Men 

sent 

from 
India  to 
England. 

Reinforce- 
ments. 

By  1 
1  rant>- 
fer.  | 

Bv 
Drails. 

1st  Battalion-, 
10th  Regiment  of 
Foot — cont. 

Average 

Apr.  1, 1857 
„  1858 

„  1859 

893 
796 

521 

30 
128 

64 

49 
45 

61 

3 

4 

23 

The  battalion  was  stationed  at  Dinapore;  various 
detach  men ti  btinir  ciiiKiced  ill  tile  suppression  of 
the  mutiny  in  the  surrouiidinir  districts.  The 
whole  regiment  was  subsequently  enpured  in  the 
suppression  of  the  mutiny  from  December  24  to 
June  19.  1S5S,  when  the  head-quarters  marched 
into  Dinapore. 

Loft  Dinapore  for  embarkation  on  February  10, 1839. 
Head-quarters,  consisting  of  8  companies,  em- 
barked at  Calcutta,  March  17. 1S59,  on  board  the 
King  Phillip.  The  remaining  2  companies  em- 
barked at  Calcutta  on  April  29, 1S59. 

18fV 

69rt 

Strength  on  embarkation,  .121  non-commissioned  officers,  rank  and  file  ;  176  men  volunteered. 

II.  E.  Loxgdes,  C.B.,  Colonel  and  Lieut.-Col.,  commanding  1st  Bat.  loth  Regt.  of  Foot 


84th  Regiment  of 

Apr. 
»» 

1,  1843 

1,064 

14 

Nil. 

1 

12| 

Stationed  at  Moulmein,  Burniah,  from  August 

Foot, 

1844 
1-1.-. 

f  Returns  de- 
i    atroyed  by 
order  of  the 

)  54 
>  28 

36 

1 

Nil. 

25  J 

NiLI 

1842,  to  March  28,  1845. 
Fort  St.  George,  Madras,  from  March  29,  1845, 

arrived  in  India, 

•i 

1846 

1    Secretary  of 
I   Suite  for  War. 
1,060 

J  48 

53 

33 

114  J 

to  January  5,  1847. 

August  8,  1842; 

91 

1847 

13 

35 

84 

37 

<  )n  march  from  Madras  to  Secunderabad,  Jan- 
uary 5  to  February  20,  1847. 

left  India, 

1848 

1,140 

42 

25 

39 

119 

Stationed  there  until  December  4,  1849. 

April  8,  1859. 

fl 

1849 

1,073 

30 

26 

1 

101 

» 

1850 

998 

43 

35 

Nil. 

11 

Stationed  at  Trichinopoly  from  January  1850 

1851 

1,013 

19 

28 

2 

I" 

to  January  1854. 

|| 

1S52 

1,006 

17 

40 

2 

6oj 

II 

1853 

1,032 

10 

Nil. 

Nil. 

59" 

II 

n 

» 

1854 
1855 
1850 

986 
924 
967 

28 
35 
23 

39 
44 
18 

4 

Nil. 
4 

83 
33 
112_, 

■ 

Stationed  at  Rangoon.  Burmah,  from  January 
1854  to  March  1S57. 

it 

1857 

918 

29 

65 

Nil.  , 

49' 

n 

1858 

803 

280 

47 

204 

1 

On  field  sen-ice  from  March  1857  to  date  of 

1859 

481 

74 

67 

H 

112. 

leaving  India,  April  8,  1859. 

Average  - 

962 

40 

33 

10 

66 

25tii  Regiment  of 

Apr.  1, 1843 

1,104 

82 

5 

8 

Poonamallec,  Arcot,  Arnee,  Cannanore. 

Foot, 

,.  1844 

1,027 

28 

32 

36 

Cannanore. 

„  1845 

1,0SG 

26 

32 

84 

Cannanore. 

arrived  in  India, 

„  184G 

1,199 

38 

30 

129 

28 

Cannanore. 

August  9,  1842. 

,i  1847 

1,234 

31 

47 

88 

48 

Cannanore. 

„  1848 

1,220 

41 

69 

105 

28 

Madras. 

„  1849 

1,170 

38 

23 

4 

36 

Madras. 

„  1850 

1,120 

56 

35 

24 

Madras. 

„  1851 

1,080 

22 

43 

0 

52 

Bangalore. 

„  1852 

1,067 

19 

61 

6 

57 

Bangalore. 

„  1853 

1,042 

21 

44 

1 

70 

Cannanore. 

„  1854 

1,039 

33 

40 

o 

78 

Cannanore. 

„  1855 

947 

18 

51 

4 

Cannanore. 

Average 

1,103-ft 

34-Hr 

39 

-"it 

42& 

Francis  Fane,  Lieut.-Col.,  commanding  25th  Regt. 


m.i  ii  RoTAL  Regi- 

Aug.31,1842 

1,052 

135 

95 

19 

Bombay  and  Relfraum.    Attacked  by  cholera 

ment  of  Foot, 

on  arrival  at  Bombay. 

I  • 

1843 

936 

35 

19 

1 

120 

Bdganm,  Kurrachee,  and  Ilydrabad. 

arrived  in  India, 

II 

1844 

999 

83 

34 

9 

118 

Kurraohee  and  Ilydrabad. 

August  31,  1842  ; 

>» 

1846 

1,006 

32 

52 

104 

82 

Kurrachee. 

left  India, 

It 

1846 

1,099 

264 

19 

32 

Kurraohee.  Attacked  by  cholera  after  a  march 

of  1,300  miles. 

April  18,  1859. 

1847 

854 

42 

22 

123 

258 

Poona  and  Deesa. 

1848 

1,107 

30 

2 

30 

I >eesa. 

1849 

1,163 

30 

81 

1 

21 

Deesa. 

fl 

1850 

1,113 

34 

44 

6 

14 

Deesa  and  l'oona. 

1851 

1,053 

1 1 

39 

12 

41 

Poona. 

1852 

1,056 

10 

48 

2 

14 

l'oona. 

1 853 

931 

21 

52 

ID 

132 

Poona,  Kurrachee.  and  Ilydrabad. 

1854 

920 

19 

54 

24 

30 

Ilydrabad,  Kurrachee,  and  Aden. 

ls.->:> 

897 

22 

45 

3 

105 

Kurrachee,  Bombay,  and  Aden. 

H 

1856 

937 

17 

37 

3 

04 

Bombay  and  Aden. 

" 

1857 

937 

40 

22 

2 

99 

Divided  into  7  detachments  throughout  the 
Bombay  Presidency. 

1 1 

1858 

977 

90 

100 

240 

With  Central  India  Field  Force  under  Sir 
Hugh  Rose.  Gwalior,  and  march  to  liombay. 

*• 

1859 

727 

5 

Bombay. 

Apr.  18,1859 

722 

Arrived  at  Gosport,  August  20,  1859. 

Average  - 

976T*„ 

51* 

39  {i 

m 

K.  M.  Bt-sr,  Lieut.-Col.,  commanding  8Gth  Regt 
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Name  of  Regime nt, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 


Military 
Year. 


Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
I  )eparture 
from  India. 


During  tlie  Military  Year. 


Deaths 

in 
[ndia. 


Number 
of  Men 

sent 

from 
India  to 
England. 


Reinforce- 
ments. 


By 
Trans- 
fer. 


By 
Drafts. 


Stations  at  which  the  Regiment  has 

sewed  a  Month 
or  more  in  each  Year,  and  Remarks. 


9th  Queen's  Royal 

1 

653 

Regiment  of 

Apr.  1 

1843 

609 

84 

40 

Calcutta.    Passage  by  boats  on  the  Ganges  to 

Lancers, 

Cawnpore. 

»> 

693 

65 

150 

Cawnpore.    Wing  of  the  regiment  on  field 

arrived  in  India 

service  in  Gwalior. 

during  September 
and  October  1842  ; 

?» 

1845 

690 

62 

68 

Cawnpore. 

1846 

696 

36 

6 

4 

54 

Cawnpore,  and  on  the  Sutlej  campaign. 

1847 

707 

41 

6 

24 

45 

Meerut. 

left  India, 

>» 

» 

1848 

720 

15 

9 

1 

51 

Meerut. 

April  29,  1859. 

>» 

1849 

705 

23 

12 

33 

Meerut  and  Punjab  Campaign. 

)» 

1850 

663 

68 

6 

1 

38 

Wuzeerabad. 

1851 

683 

24 

17 

1 

83 

Wuzeerabad,  and  inarch  to  Umballa. 

>» 
»> 

1852 

682 

13 

20 

2 

63 

Umballa. 

1853 

649 

29 

28 

13 

56 

I'mballa. 

»> 

1854 

639 

18 

26 

8 

61 

I  rnballa. 

j> 

1855 

695 

16 

10 

84 

Umballa. 

1S56 

693 

17 

14 

1 

33 

Umballa. 

1857 

611 

13 

23 

1 

Umballa. 

II 

1858 
1859 

547 
399 

107 
41 

50 

1 
1 

Hi 
95/ 

On  field  service  during  Indian  Mutiny. 

Average  - 

— 

651-72 

39-58 

13-35 

3-82 

I  59-11 

W.  Dkysdale,  Lieut. -Col.,  commanding  9th  Lancers. 


53iid  Regiment  of 

I 

Apr.  1, 1S45 

1,029 

214 

14 

35 

Chinsurab  and  Cawnpore. 

Foot, 

1S46 

837 

110 

6 

195 

46 

Cawnpore,  Agra,  and  on  service  with  the 
Army  of  the  Sutlej. 

arrived  in  India, 

!» 

1847 

898 

66 

32 

135 

101 

Umballa  and  Ferozepore. 

December  30,  1S44. 

>» 

1S48 

1,083 

79 

34 

39 

66 

Ferozepore  and  Lahore. 

>> 

1849 

910 

58 

32 

159 

Lahore,  and  on  service  with  the  Army  of  the 

Punjab. 

1850 

S4S 

27 

10 

64 

Rawul  Pindi. 

»> 

1851 

854 

13 

23 

68 

Rawul  Pindi. 

J) 

1S52 

880 

63 

17 

65 

Rawul  Pindi.    Standing  Camp,  and  on  the 

march  to  Peshawur. 

1853 

949 

58 

26 

64 

Peshawur. 

1854 

993 

34 

31 

94 

Peshawur,  and  on  the  march  to  Dugshai. 

1855 

1,165 

47 

36 

195 

71 

Dugshai  and  Standing  Camp,  Umballa. 

1856 

1,108 

57 

28 

35 

Dugshai,  on  the  march,  Dum  Dum,  and  Fort 
William. 

1 1 

1857 

1,093 

35 

22 

79 

Fort  William. 

1S58 

961 

106 

247 

Calcutta  and  field  service. 

)» 

1S59 

863 

13 

15 

20 

On  field  service  and  Lueknow. 

1860 

807 

64 

9 

Lucknow,  on  the  march,  and  Calcutta. 

Average  - 

954|| 

G5TV 

20-Vr 

7541 

F.  English,  C.B.,  Lieut. -Col.,  commanding  53rd  Regt. 


39th  Regiment  of 

Jan.  1,  1S45 

1,373 

22 

35 

-] 

Foot, 

return  is  made  from 

Apr.  1,  1S45 

1,28S 

118 

83 

78 

Dinapore. 

January  1,  1845  ; 

left  India, 

„  1846 

645 

35 

78 

3 

— j 

February  7,  1847. 

Feb.  7, 1S47 

297 

Average 

—  900J 

1 

58J 

65i 

1 

26 

There  are  no  documents  at  the  depot  of  a  date  prior  to  January  1,  1845. 

C.  Denison  Pedder,  Captain,  commanding  Depdt,  39th  Regt. 


1st  Battalion, 
60th  Regt.  Royal 
Rifles, 

arrived  in  India, 
October  15,  1845; 

left  India, 
March  17,  1860. 


Oct.  15 

1S45 

1,000 

99 



37 

Apr.  1, 

1846 

938 

45 

33 

82 

j» 

1847 

925 

31 

50 

205 

IT 

184S 

1849 

1,079 

19 

19 

2S 

1850 

1,053 

27 

51 

20 

» 

1851 

959 

45 

51 

1 

91 

Landed  in  India  October  15, 184.J,  to  Poona ;  from 
Poona  to  Kurrachee,  February  11, 1846. 

Kurrachee. 
Kurrachee. 

Prom  Kurrachee  to  active  service  in  the  Punjab 
October  8,  1S4S;  capture  of  llooltan;  battle  of 
Goozerat.   >"o  records  for  this  year. 

Peshaw"ur. 
Kussowlie. 

From  Kussowlie  to  Jullundur  in  September  1S51, 

5  D 
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STATISTICS  OF   KEU1MKXTS   WHICH   HAVK  SERVED  IX  IXDIA. 


Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival. 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 

sent 

from 
India  to 
England. 

Reinforce- 
ments. 

Departure  from 
India. 

in 
India. 

Bv 
Trans- 
fer. 

By 
Drafts. 

1st  Uattalh»n, 
60th  He CIMF. NT 

of  Boyaii  Bmu — 

Apr.  1,  1852 
185.3 
„  1854 

933 
899 
918 

47 
34 

26 

59 
45 
46 

1 

3 
42 

104 
123 
55 

„  1855 

913 

10 

48 

5 

93 

1856 
„  1857 

949 
882 

54 
194 

76 
2 

1 

J  if 

102 

1858 

789 

43 

137 

5 

290 

„  1859 

900 

61 

127 

6 

35 

„  1860 

452 

Average  - 

1,258-9 

73-5 

74-4 

7 

132-4 

Stations  at  which  the  Regiment  has 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 


Jullundur. 
Jullundur. 

From  Jullundur,  December  19,  1854,  to  V uiballa, 
where  it  arrived  ou  December  29,  for  the  pur|>ose 
nf  joining  a  Camp  of  Exercise  uuder  command  of 
Majur-UenenU  Fane;  returned  to  Jullundur, 
March  1855. 

From  Jullundur  to  Meerut  on  the  1st,  and  arrived 

on  December  28, 1856,  in  course  of  relief. 

Meerut. 

From  Meerut  on  May  27, 1857,  towards  Delhi ;  en- 
gaped  at  the  Hiudun,  May  3U  to  81,  Allipore  on 
June  7.  Engaged  with  the  mutinous  sepoys,  Juno 
18;  encamped  before  Delhi  on  that  datv.  siege 
operations  before  Delhi  from  June  8  till  Septem- 
ber 13.  Assault  and  capture  of  the  city  on  Sep- 
tember 14,  1857.  Stationed  at  Delhi  till  the  end 
of  December  1857. 

To  Meerut  on  January  1, 1858.  Campaign  in  Rohil- 
cuml  in  April  1858 -,  actions  of  Bagawalla  and 
Xugecua;  relief  of  Moradabad;  action  on  the 
Dajura;  assault  and  capture  of  BareUly ;  relief  of 
Shahjelianpore ;  attack  and  destruction  of  Ma- 
humdee  and  Shahabad ;  action  of  Bung-tra-Gong; 
served  in  Oudh  in  October  1858 ;  actions  of  Pus- 
gaon,  Rissoolpoor;  capture  of  Mittowlie;  action 
at  Biswah ;  iu  the  field  to  end  of  year. 

From  service  in  the  field  to  Camp  at  Seetapore, 
March  1,  1S59.  From  Seetapore  on  March  21, 
1859,  to  Benares,  where  it  remained  till  September 
20, 1859. 

From  Ucnarcs  to  Calcutta  on  September  21,1859, 
and  remained  at  Fort  William,  Calcutta,  until 
.March  17, 18C0,  when  it  embarked  for  England  on 
board  the  Ship  "  Aliquis." 


C.  ft  Noutii,  Lieut-Col.,  and  Major  commanding  1st  Battalion,  60th  Royal  Rifles. 


6  1st  Regiment  of 

Apr.  1, 1846 

- 

Dam  bum  and  Cawnpore. 

Foot, 

m  1847 

3 

98 

Umballa. 

1848 

No  returns  in  possession  for 

3 

98 

Jullundur,  Doab. 

arrived  in  India, 

„  1849 

this  period. 

1 

o 

228 

Active  field  service  with  the  army  of  Punjab. 

October  26,  1845 ; 

„  1850 

2 

13 

Peshawur,  Afghanistan. 

„  1851 

I 

4 

57 

Peshawur,  Afghanistan. 

left  India, 

„  1852 

1,032 

54 

27 

4 

77 

Kussowlie  and  Subathoo. 

June  30,  1860. 

„  1853 

1,008 

28 

50 

3 

76 

Kussowlie  and  Subathoo. 

„  1854 

998 

21 

78 

4 

78 

Wuzeerabad. 

„  1855 

977 

43 

23 

93 

43 

Wuzeerabad. 

„  1856 

1,036 

16 

26 

2 

36 

Wuzeerabad. 

„  1857 

945 

27 

76 

1 

15 

Perozepore. 

„  1858 

787 

284 

1 

3 

115 

At  Delhi,  active  field  service. 

1859 

885 

44 

84 

6 

277 

Line  of  march  to  Bombay. 

June  30, 1860 

778 

21 

5 

50 

Poona  and  Bombay. 

Average 

938-44 

59-77 

41-11 

io-oo 

90-05 

J.  P.  Redmond,  Lieut.-Col.,  commanding  61st  RegL 


1st  Battalion,  8tii, 

869 

Poona  and  Bombay. 

The  Kino's, 

Apr.  1,  1847 

1.022 

10 

49 

31 

Ki  (.imi  n  r  in- 

„  1848 

1,010 

9 

4 

99 

Poona  and  Bombay. 

Infantuv, 

„  1849 

1,144 

33 

11 

3 

150 

Per  steamer  to  Kurrachee,  and  left  wing 
marched  to  Hyderabad. 

arrived  in  India, 

„      1 850 

1,029 

46 

86 

30 

Kurrachee  and  Hyderabad. 

August  2,  1846  ; 

„  1S51 

1,851 

14 

8 

46 

Kurrachee  and  Hyderabad. 

1852 

1.020 

30 

48 

52 

Moth  w  ings  marched  to  Deesa. 

left  India, 

„  1853 

987 

27 

48 

43 

1 >eesa. 

May  4,  i860. 

„  1854 

932 

18 

75 

Marched  to  Agra. 

„  1855 

977 

18 

1 

21 

98 

Agra. 

„  1856 

854 

29 

98 

12 

Marched  to  Jullundur. 

n  ls;,: 

891 

40 

70 

1 

119 

Jullundur. 

„  1858 

845 

175 

174 

At  the  siege  of  Delhi  various  operations  and 
relief  of  I.ucknow  and  Umballa. 

„  1859 

870 

56 

88 

4 

148 

Agra.  I-'uttyghur  and  Subjugation  of  Oude. 

„  1860 

475 

29 

99 

7 

90 

Futtyghur.    Match  from  Futtyghur  to  Cal- 
cutta. Calcutta. 

May  4,  1860 

319 

9 

209 

1 

Calcutta. 

Average 

1. 02l.fr 

32±± 

60fr 

14 

70? 

PiuiD.  P.  ILunes,  Colonel,  Lieut.-Col.  commanding  1st  Bat.  The  Kings  Regt. 
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Strength 

During  the  Military  Year. 

Name  of  Regiment, 

on  Arrival, 



at  the 



Stations  at  which  the  Regiment  has 

with  Date  of 
Arrival  in  India, 

Military 
Year. 

beginning 
of  each 

1  )eaths 

Number 
of  .Men 

Reinforce- 
ments. 

served  a  Month 

and  of 

Year, 
and  on 
Departure 

sent 
from 
India  to 



Departure  from 
India. 

in 
I  ndia. 

By 
Trans- 

By 

1 )  rafts. 

or  more  in  each  Year,  and  Remarks. 

from  India. 

H.T1  crl  ATI  n 

fc, 

8th  Regiment, 

Apr.  1,  1846 

869 

— ■ 



— 

— 

November  and  December,  Poona. 

1,022 

10 

49 

31 

January  to  December,  I'oona. 

arrived  in  Tndia, 

„  1848 

1,010 

9 

4 

99 

— 

January  to  October,  I'oona;  October  to  De- 

August 2,  184G  ; 

cember,  Eurrachee. 

„  1849 

1,144 

33 

11 

3 

150 

January  to  December,  Eurrachee. 

left  India, 

„      1 850 

1,030 

46 

86 

30 

January  to  December,  Right  Wing,  Kurra- 

May  4,  1860. 

cbee  ;  Left  Wing,  Hyderabad. 

„  1851 

1,051 

14 

8 

— 

46 

January  to  December,  Deesa. 

„  1852 

1,020 

30 

48 

— 

52 

January  to  December,  Deesa. 

„  1853 

987 

27 

48 

43 

January  to  November,  Deesa  ;  December,  on 

the  inarch. 

„  1854 

932 

18 

75 

January,  on  the  march  ;  February  to  Decem- 
ber, Agra. 

'     „  1855 

977 

18 

1 

21 

98 

January  to  October,  Agra  ;  November  and 
December,  on  the  march. 

„  185G 

854 

29 

98 

12 

January  to  December,  Jullundur. 

„  1857 

891 

40 

70 

1 

119 

January  to  December,  in  the  Field. 

„  1858 

845 

175 

174 

January  and  February,  on  the  March  ;  March 
to  July,  Agra ;  August  to  October,  Futty- 
ghur :  November  and  December,   in  the 
Field. 

„  1859 

870 

56 

88 

4 

148 

January  to  December,  Futtygbur 

„  1860 

475 

29 

99 

7 

90 

January  to  May,  Calcutta. 

May  1, 1860 

319 

9 

209 

1 

Average 

1,021 

39 

60 

14 

70 

Fred.  P.  Haines,  Colonel,  N.  Wg.,  Com.  1st,  8th  Foot. 


10th  Rotal 

640 

Regiment  or 

Apr.  1,  1847 

644 

10 

14 

Kirkee,  East  Indies. 

Hussars, 

„  1848 

708 

17 

29 

110 

Kirkee,  East  Indies. 

„  1849 

721 

9 

7 

1 

29 

Kirkee,  East  Indies. 

arrived  in  India, 

„  1850 

667 

19 

60 

25 

Kirkee,  East  Indies. 

August  22,  1846  ; 

„  1851 

674 

25 

31 

65 

Kirkee,  East  Indies. 

„  1852 

676 

15 

51 

67 

Kirkee,  Kast  Indies. 

left  India, 

„  1853 

689 

6 

64 

5 

78 

Kirkee,  East  Indies. 

February  1,  1855. 

„  1854 

645 

12 

75 

43 

Kirkee,  East  Indies. 

Jan.10,1 
Feb.  1,  J 1855 

672 

12 

38 

77 

Marched  in  two  wings  for  Bombay,  1st  wing 

Dec.  28,  1854,  2nd  wing  Jan.  12,  1855. 

Average 

693-7 

13-88 

44-37 

•66 

56-44 

V.  Baker,  Lieut.-Col.,  commanding  10th  Royal  Hussars. 


1st  Battalion, 
24th  Regiment  of 
Infantry, 

arrived  in  India, 
August  28,  1846. 


Average 


Aug. 
Apr. 


28,  1846 
1, 1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1S55 
1856 

1857 

1858 

1859 

1860 
1861 


92 
1,01 
1,185 

896 
1,103 
1,015 
1,021 
1,008 
1,049 
1,062 
1,049 

952 

954 

1,141 

1,05S 
633 


n 


1,07744 


49 

88 
288 
39 
60 
26 
19 
27 
33 
37 

79 

105 

27 

16 
11 


60^ 


18 
15 
56 
36 
36 
41 
54 
2.3 
32 

34 


89 

46 

96 


384+ 


139 

109 
1 
2 
6 
1 
2 
58 
41 
1.3 


6 
22 


173  V 
18/ 

318 
10 
67 

58  ; 

74 

32  ' 
46 


12 

106  •; 

29 


10 
1 


L 


Dum  Dum,  Ghazepore.  Allahabad,  and  Agra. 

Agra,  Punjab  campaign,  Chillianwallah. 

Wuzeerabad. 

Wuzeerabad  and  Lahore. 

Wuzeerabad. 

Sealkote. 

Sealkote. 

Sealkote  and  Peshawur. 

Peshawur  and  Xowshera. 

Peshawur,  Rawul  Pindi,  Shelum,  Wuzeer- 
abad, Fort  Attock,  Fort  Phillour,  Fort 
Govindghur,  Jullundur,  Umritsur,  Goo- 
gana.  The  regiment  (in  detachments)  was 
on  the  march  from  May  1857  to  May 
1858.  Ferozepore  (in  pursuit  of  Tantia 
Topee). 

Ferozepore. 

Ferozepore,  and  march  to  Kurrachee  (via 
Mooltan). 


27-Li'  82--- 


N.B. — Men  discharged  or  "  volunteers"  to  other  corps  not  accounted  for,  there  being  no  column  for  the  same. 

Edmund  Wodehouse,  Lieut.-Col. ,  commanding  1st  Bat.  24th  Regt. 
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STATISTICS  OF  REGIMF..VTS  WHICH  HAVE  SERVED  IX  INDIA. 


Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 


Military 
Year. 


Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 


During  the  Military  Year. 


Death* 

in 
India. 


Number 
of  Men 
sent 
from 
India  tn 
England 


Reinforce- 
ments. 


By 
Trans- 
fer. 


By  ' 
Drafts. 


Station?  at  which  the  Regiment  has 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 


32m  Rkoixekt 

I.SK.VNTUY, 

arrived  in  India, 
September  9,  1840; 

left  India, 
March  24,  1859. 


Average 


184C 

943 

1847 

1,114 

37 

1848 

1,202 

76 

1849 

1,075 

125 

1850 

1,114 

68 

1851 

998 

45 

1852 


1853 


1854 


1855 


l-.-.r, 


1  S.1 


1858 


Mar.  24, 1859 


1,021 


919 


925 


909 


,"42 


»10 


341 


908, 


137 


42 


31 


CO 
25 


59 


2G    i  — 


128 


15 

15G 
21 


4  1 


53 


C 1  tcturns  lost  in  Lucknow.and" 
copies  for  the  period  from 
.Jan.  1  to  Dec.  31,  1855, 
could  not  beobtainedfrom 
Horse  (iuards. 


63 


93T'T 


32 


32 


65 


28, 


33 


185 


58 


Chinsurnh  to  November  20. 184*5,  when  the  regiment 
marched  en  route  for  Mi-enit.  ami  arrived  F.i>- 
ruary  l'.i,  1*17  (quartered  in  barracks).  Metrul 
to  February  1 *.  ls's.  when  it  marched  en  route  to 
liuballa.  and  arrived  March  1, 1818  (quartered 
in  barracks). 

Umballa  to  Mav  14,  ISIS.  F'eif/zopore  from  Mav 
27  to  August  10.  1818.  On  held  sen-ice  before 
Mooltan  and  Goozerat  to  March  22, 1849. En  routu 
to  Jullundur  to  March  31, 184». 

En  route  to  Jullundur  to  April  17, 1SU».  after  which 
quartered  in  barracks. 

Jullundur  (in  barracks). 

Jullundur  till  Novenil>er  19,  1851.  On  march  to 
l'eshawur  till  Februarys,  1802;  were  quartered 
in  barracks  whilst  stationed  there.  Employed  on 
field  service  in  Uannazve  vallev  from  March  10  to 

27,  1852. 

l'eshawur.  Employed  on  licld  service  in  Ran  naive 
valley  from  May  2  to  June  1>52. 

l'eshawur  to  January  :!.  1*51.  On  march  to  Kus- 
sowlie  till  March  C.  IS',1,  from  that  time  head- 
quarters  at  Kussowlie,  and  left  wing  at  Subathoo 
(both  in  barracks). 

Head  quarters,  Kussowlie;  l.cft  wing,  Sut-athoo,  to 
August  27, 1854;  the  whole  regiment  at  Kussowlie 
till  December  12, 1*54.  At  camp  of  exercise,  Cra- 
balla.  from  December  lfi.  1S51  to  March  J.  I-55. 
H  cad-quarters.  Kussowlie;  Left  wing,  Snbathoo, 
remainder  of  the  year. 

Head-quarters,  Kussowlie.  >  T„  .„  . 

Left  « Imr,  Subathoo.        j  ln  'K"™**- 

Head-quarters,  Kussowlie ;  Left  wiiiir,  Subathoo, 
till  April  8, 1858;  the  whole  regiment,  Kuss  iwlie, 
till  October  20,1856;  on  inarch  to  Lueknow  till 
December  27.  1857;  were  quartered  in  barracks 
with  one  company  at  Cawnporc,  with  women  and 
children. 

Lueknow,  with  one  company  at  Cawnporc;  on  field 
service  in  the  neighbourhood  of  Lueknow  from 
May  15  to  June  30;  employed  in  defence  of  the 
Residency  from  June  80  to  November  22 ;  011  field 
service  remainder  of  year. 

On  field  service  in  the  Allahabad  anil  OunV  districts 
till  January  27,  1*59:  ill  camp  at  Allababad  till 
February  12.  1S5D;  en  route  (bullock  train)  to 
Chinsurah  till  February  2s  •  at  ChinSUiah  in  liar- 
racks  till  embarkation  for  England  on  March  2-5, 
1859. 

Sailed  for  England. 


69, 


G.  G.  C.  Statyltox,  Ldeut-CoL,  commanding  32nd  Lt  Infantry. 


.12nd  Rbguuxht, 

Apr.  1 

1846 

943 

October  and  November,  Chinsurah  ;  December, 

on  the  March. 

arrived  in  India, 

1847 

1,114 

37 

137 

1 

January  and  February,  on  the  March  ;  March 

September  'J,  1846  ; 

to  December,  Meerut. 

184S 

1,202 

76 

5 

42 

128 

January  and  February,  Meerut :  March  to  Mav, 

left  India, 

Umballa  ;  June  to  August, Ferozepore  ;  Sep- 

March 24,  1859. 

tember  to  December,  Camp  before  Mooltan. 

n 

1849 

1,075 

125 

1 

15 

January,  Camp  before  Mooltan  ;  February  to 
April,  on  the  March;  May  to  December, 
Jullundur. 

1850 

1,114 

G8 

60 

3 

156 

January  to  December,  Jullundur. 

»» 

1851 

998 

45 

25 

21 

January  to  November,  Jullundur  ;  December, 
on  the  March. 

1852 

1,021 

31 

26 

4 

44 

January  to  April,  l'eshawur;  May,  in  the 
Field  ;  June  to  December,  l'eshawur. 

1853 

919 

87 

59 

53 

January  to  December,  l'eshawur. 

it 

1854 

925 

26 

70 

January  and  February,  on  the  March ;  March 
to  December,  Kussowlie. 

1855 

Returns  lost  in  Lueknow,  and 

January  to  March,  l  iuballa  ;  April  to  Decern 

copii 

s  for  the  period  from  1  -t 

ber,  Right  Wing,  Kussowlie;  Left  Wiug, 

January  to  3lst  December 

Subathoo. 

>t 

1856 

909 

1855 

could  not  be  obtained 

January  to  October,  Kussowlie;  November 

from  the  Horse  (iuards. 

and  December,  on  March. 

■t 

1857 

742 

82 

32 

4 

33 

January  to  November,  Lueknow ;  December, 
( 'awnpore. 

1 858 

510 

384 

32 

2 

185 

January  to  December,  in  the  Field. 

1859 

341 

63 

65 

o 

85 

January,  Camp  Morawon  ;  February,  Allaha- 
bad; March,  Chinsurah. 

Average  - 

908Vt 

98* 

28ft 

18 

89ft 

Qt,  C.  Stattlton,  Lieut-Col.,  commanding  32nd  Regiment  Light  Infantry. 
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Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 


Military 
Year. 


Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 


During  the  Military  Year. 


Deaths 

in 
India. 


Number 
of  Men 

sent 

from 
India  to 
England. 


tte-inforce- 
ments. 


By 
Trans 
fer. 


OCtji  Regiment  of 

Apr.  1, 

1850 

1,014 

60 

4 

1 

1  'J  9 

Calcutta   and   (ihazeepore.     Marched  from 

Foot, 

(ihazeepore  to  Cawnpore. 

1850 

891 

121 

53 

4 

208 

Cawnpore.      Marched   from    Cawnpore  to 
Lahore. 

arrived  in  India, 

April  26,  1849  ; 

1851 

933 

122 

(;.'! 

6 

94 

Lahore. 

1852 

973 

69 

48 

2 

150 

Mean  Meer. 

left  India, 

1853 

937 

44 

44 

5 

110 

Mean  Meer.    Marched  for  Dinapore,  Novem- 

December 31,  1854. 

ber  1853. 

1854 

*954 

58 

Nil. 

5 

Nil. 

Dinapore  and  Chinsurah. 

Dec.  31 

1854 

633 

633 

Embarked  for  England  in  December  1854. 

Average  - 

950^ 

75s 

42-| 

32 

1521 

By 
Drafts. 


Stations  at  which  the  Regiment  has 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 


*  279  men  volunteered  for  further  service  in  India. 

E.  W.  Scovell,  Colonel,  commanding  9Gth  Regiment. 


83kd  Regiment  op 

July  31,  1849 

1,132 

Foot, 

Apr.  1,  1850 

1,100 

47 

.3 

19 

Poona,  Bombay  Presidency. 

arrived  in  India, 

„  1851 

1,061 

27 

20 

10 

Marched  in  November  1S50  to  Bombay,  thence  by 
sea  to  Kurrachee,  Scinde. 

May  10,  1849. 

„  1852 

989 

69 

33 

2 

29 

Kurracbee,  Sinde. 

„  1853 

983 

69 

43 

6 

103 

Kurrachee,  Hydrabad,  Sinde. 

„  1854 

992 

19 

53 

4 

80 

Head-quarters,  with  three  companies,  marched  to 
Deesa  Dec.  1S55,  arrived  in  Deesa  Feb.  1854. 

„  1855 

972 

17 

48 

18 

38 

Seven  companies  embarked  from  Kurrachee  for 
Bombay  November  1S54. 

„  1856 

934 

24 

57 

4 

43 

Three  companies,  Deesa;  seven  companies  from 
Bombay  joined  head-quarters  at  Deesa,  Jan.  :J5, 
1S5G. 

„  1857 

940 

18 

47 

1 

70 

Deesa. 

„  1853 
„  1859 

1,006 
1,101 

45 
54 

44 
56 

15 

156 
191 

Seven  companies  marched  on  field  service  to 
Nusserabad  and  Ajmeer  in  May  and  June  1857 ; 
bead-quarters  to  Mount  Aboo  from  Deesa  in 
November  1857 ;  head-quarters  and  three  com- 
panies to  Nusserabad  on  field  service  in  Decem- 
ber 1857  ;  two  companies.  January  1858,  to  siege  of 
Awnh  ;'  regiment  siege  of  Kotah,  March  9  to  April 
25,  185S. 

On  field  service  July  to  September  1858 ;  on  field 
service  November  1S5S  to  February  IS59  ;  marched 
from  Nusserabad,  February  1800,  Rajpootaua. 

1860 

1,048 

30 

223 

189 

11 

Reached  Belgaum  May  18G0. 

„  1861 

965 

18 

72 

6 

70 

Belgaum. 

Average 

1,101'  92 

36-42 

58-25 

20"42 

68-33 

Under  "  Sent  Home  "  all  men  discharged  in  India  are  included.  Under  "  Transfers  "  all  men  joining  in  India  other  than 
drafts.  Under  "  Drafts "  Recruits.  This  return  does  not  show  the  numbers  transferred  from  the  regiment  to  other  corps  or 
deserters. 

II.  de  R.  Pigott,  Captain  commanding  Depot  83rd  Regiment. 


64th  (2nd  Staf- 
fordshire) 
Regiment   of  In- 
fantry, 

arrived  in  India, 
May  17,  1849; 

left  India, 
April  9,  1861. 


Average  of  Returns 
given 


May  17 

,  1849 

1,103 

78 

4 

14 

Apr.  1, 

1850 

1,035 

14 

28 

1851 

993 

1852 

1,012 

50 

52 

0 

76 

1853 

989 

1854 

1855 

1856 

1857 

1,0S8 

237 

6 

72 

1858 

852 

39 

115 

100 

430 

1859 

1,228 

24 

224 

11 

0 

1860 

993 

12 

452 

60 

1861 

596 

Date  of  Embarkatioi 

1. 

}  - 

988& 

64£ 

136 

IS 

93f 

Poona  and  Kurrachee. 
Kurrachee. 
Kurrachee. 
Kurrachee. 

Kurrachee  and  Belgaum. 

Belgaum  -  -~|  Return  books  for  these 
-r,  ,  years  aud  1851  were  iosr 

Belgaum       -       -  f   -vhile     crossinf,  the 

Belgaum  and  Persia  J     Ganges,  1  May  1S5S. 

On  Field  Service  in  Persia  and  Bengal. 

On  Field  Service  in  Bengal. 

Kurrachee. 

Kurrachee. 

Kurrachee. 


Under  "  Number  of  men  sent  from  India  to  England"  men  transferred  to  other  regiments  are  included.  Under  "  Drafts  " 
recruits  are  included. 

N.  EL  Shote,  Lieut.-Col.,  commanding  64th  Regiment. 
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Name  of  Regiment, 
with  Dale  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Y 

ear. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 

sent 

from 
India  to 
England. 

Re-inforce- 
ments. 

Station  at  w  hich  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

TBV   !  Bv 
^Drafts. 

or  more  in  each  Year,  and  Remarks. 

Torn  Ri  <;imi:nt  of 
Foot, 

arrived  in  India, 
May  17,  1849. 

Mav  17,  1849 
Apr.  1, 1850 
„  1851 
„  1852 
„  1853 
„  1854 

„  185G 
„  1857 
„  1858 
„  1859 

„  18G0 
Feb  I,  1861 

979 
935 
1,000 
963 
950 
808 
882 
896 
745 
963 
975 

915 
884 

129 
48 
67 
40 

243 
1 7 
8 

117 
82 
59 

18 
42 

4 
1 

36 
32 
23 
1 4 

28 
57 

71 

45 

77 

1 

5 
6 
1 

34 
12 

5 

o 
12 

3 
7 

96 
125 
81 
74 
102 
97 
52 
38 
302 
153 

36 
131 

Calcutta  and  on  march. 
Fort  William  and  Cawnpore. 
Cawnpore. 
Cawnpore. 

Cawnpore  and  Ferozepore  (on  march). 

Ferozepore. 

Ferozepore. 

Ferozepore  and  Peshawur  (on  march). 
Peshawur. 

Peshawur,  Nowsheras,  and  Rawul  Pindi 
(march). 

Rawul  Pindi  and  Allahabad  and  on  march. 
Allahabad. 

Average 

910 

72 

32 

7 

107 

W.  Cooper,  Capt.,  commanding  70th  Depot. 


87tii  Regiment 

Aug.  1 

1849 

1,032 

R.  I.  Ft  SIL1ER8, 

Apr.  1, 

1850 

852 

168 

12 

Ferozepore,  E.I. 

1851 

852 

88 

37 

11 

238 

Ferozepore.  E.I. 

arrived  in  India, 

1852 

992 

72 

19 

31 

94 

Ferozepore,  E.I. 

August  1,  1849; 

1853 

991 

26 

15 

12 

88 

Ferozepore,  E.I. 

1 854 

946 

22 

22 

23 

85 

Rawul  Pindi.  E.I. 

left  India, 

1855 

956 

23 

31 

11 

Rawul  Pindi.  E.I. 

1860. 

1856 

896 

15 

31 

2 

46 

Peshawur,  E.I. 

1857 

890 

58 

20 

3 

55 

Peshawur,  E.I. 

1858 

'  889 

58 

55 

3 

136 

En  route  to  Jullundur. 

1859 

943 

58 

43 

111 

123 

Jullundur. 

18G0 

1,036 

27 

1G 

190 

13 

En  route  to  China. 

18G1 

1,073 

62 

75 

1 

56 

En  route  from  China  to  Ireland. 

Average 

943 

56-4 

31-3 

33-1 

77*8 

A.  II.  Cobbe,  Major,  commanding  S7th  Fusiliers. 


7.">th  Regiment  of 

Aug.  10,1849 

988 

Calcutta  and  Allahabad. 

Foot, 

Apr.  1,  1850 

956 

188 

1 

9 

Umballa. 

„  1851 

1,033 

50 

1 

132 

Umballa. 

arrived  in  India, 

„  1852 

1,041 

30 

14 

2 

69 

Umballa.    Left  wing  in  Agra. 

August  10,  1849. 

„  1853 

941 

118 

24 

7 

61 

Umballa.  Cholera. 

„  1854 

994 

31 

26 

38 

97 

March  to  Peshawur. 

„  1855 

931 

107 

30 

19 

65 

Peshawur 

„  1856 

976 

46 

43 

2 

138 

Rawul  Pindi. 

„  1857 

937 

22 

62 

5 

48 

March  to  Kussowlie. 

M  1858 

816 

228 

3 

104 

Field  service  in  front  of  Delhi  and  Lucknow, 

1857-58. 

„  1859 

1,091 

39 

37 

124 

147 

Meerut. 

„  1860 

1 ,039 

27 

73 

11 

73 

Allahabad. 

„  1861 

951 

57 

71 

3 

99 

Calcutta. 

Average 

1,058 

78 

31 

i: 

86 

T.  C.  Dunbah,  lit.  Major,  commanding  Depot  75th  Begt 


:,'JM)  Ri  i;i\H'.\  i  of 

Oct.  1,  1853 

1,067 

19 

54 

9 

Calcutta,  Umballa. 

Light  Iniantut, 

Apr.  1,  1854 

1.1  OG 

59 

5 

9 

14 

Umballa,  Meerut. 

„  1855 

1,041 

40 

24 

2 

34 

Meerut,  Lucknow. 

arrived  in  India, 

„  185G 

1,01)2 

103 

75 

1 

56 

Lucknow,  Cawnpore.  Delhi.  Sealkote. 

October  1,  i'85S. 

„  1857 

871 

63 

212 

SCMlkofe  1  liana,  Jullundur.    The  inniitlilv  re- 

turns for  July.  September,  and  October  1867,  and 
March  iv.x.         mil  Im-<-ii  received  at  the  depot; 
refrinient  on  service  during  those  months  in  1857. 

„  1858 

888 

25 

94 

22 

417 

.Tullundur,  Sealkote. 

„  1859 

1.204 

12 

19 

12 

Sealkote. 

„      1 860 

1,131 

13 

96 

63 

49 

Sealkote,  Jhansi. 

„  1861 

1,076 

Jhansi. 

Average 

1,108 

21fJ 

105TS; 

LsTHI  B  Hi M.r.v.  Capt.,  commanding  Depot  52ud  Lt.  Infantry. 
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Name  of  Regiment, 
■with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 

of  each 

Year, 

and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 

sent 

from 
India  to 
England. 

Rcinforcc- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 

Trans- 
fer. 

B 
Drafts. 

or  more  in  eaeli  Year,  and  Remarks. 

8  1st  Regiment  of 
Foot, 

arrived  in  India, 
October  7,  1853. 

Apr.  1,  1854 
„  1855 
„  1856 

„  1857 

„  1858 

„  1859 
„  1860 
to 

Mar.  31, 1861 

1,063 
1,047 
1,022 

1,047 

1,044 

1,074 
|  1,034 

29 
77 
16 

170 

32 

41 
26 

1 

10 
1 

59 
94 

13 
43 
7 

1 

94 
200 

1 

26 

53 

26 

221 

28 
35 

Calcutta.    On  march.  Meerut. 

Meerut.    On  march.    Meean  Meer. 

Mean  Meer.   Visited  by  cholera,  August  and 

September  1856. 
Mean  Meer,  160  moil  on  Qeld    service  for  short 

periods,  but  continuously  on  duty  and  exposed  on 
picket  in  cantonments.  On  march.  Nowshera* 

Nowshera.    On  march.    I'eshawur.    350  men  on 
field  service  for  short  period.  No  rain  at  LYsha- 
wur,  1858-9.  Regiment  healthy. 

Peshawur.    On  march.    Ravi ul  Pindi. 
Rawul  1'indi. 

Average 

1,047 

55 

23 

51 

77 

C.  Skekry,  Capt.,  81st  Regt,  commanding  Depot 


43rd  Regiment  of 

Feb.  11, 1854 

1,056 

Light  Infantry, 

Apr.  1,  1854 

1,118 

7 

24 

45 

„  1855 

1,230 

43 

34 

158 

39 

arrived  in  India, 

„  1856 

1,181 

24 

33 

3 

8 

February  11,  1854  ; 

1857 

1,094 

50 

43 

30 

„  1858 

1,041 

31 

28 

1 

6 

still  serving  in  India. 

„  1859 

979 

116 

30 

3 

.  85 

„  1860 

950 

26 

69 

11 

78 

„  1861 

969 

11 

141 

12 

197 

Average 

1066*44 

38-50 

47*25 

26-60 

61 

Madras,  2  months. 

Madras,  11  months  ;  Bangalore,  1  month. 
Bangalore,  12  months. 
Bangalore,  12  months. 

Bangalore,  9  months;  on  field  service,  3  months. 

On  field  service,  7  months  ;  Calpee,  3  months; 
Saugor,  2  months. 

Saugor,  9  months ;  on  march,  2  months;  Ma- 
dras, 1  month. 

Madras,  12  months. 


EL  J.  Behners,  Lieut.,  commanding  Depot  43rd  Light  Infantry. 


74th  Regiment  of 

March  1854 

730 

Highlanders, 

Apr.  1,  1854 

828 

78 

„  1855 

1,004 

63 

17 

262 

5 

arrived  in  India, 

„  1856 

994 

25 

36 

1 

59 

March,  1854. 

"  1S57 

978 

22 

34 

48 

„  1858 

972 

18 

41 

63 

„  1859 

1,065 

40 

26 

2 

131 

„  1860 

911 

27 

90 

6 

33 

„  1861 

932 

13 

100 

31 

140 

Average 

934f 

26f 

49f 

60f 

69f 

Head-quarters  marched  from  Madras  to  Trichin- 
opoly, January  19,  1854.  Left  wing  from  Madras 
to  Trichinopoly,  arrived  March  17,  1854.  Head- 
quarters from  Trichinopoly  to  Jackatalla,  March 
16,  1851.  Head-quarters  from  Jackatalla  to  Bel- 
lary,  July  22, 1857.  Left  wine  from  Trichinopoly 
to  Jackatalla  (date  not  known  at  Depot).  Left 
win?  from  Jackatalla  to  Cannanore,  (date  not 
known  at  Depot).  Left  wing  from  Cannanore  to 
Bellary,  January  1858.  Head-quarters  from  Kel- 
lary  to  Secunderabad,  November  9, 1S5S,  returned 
to  Bellary,  February  23, 1859. 


Portions  of  the  Regiment  on  field  service  during  Indian  Mutiny ;  strength  and  dates  not  known  at  the  Depot. 

H.  W.  Palmer,  Capt.,  commanding  Depot  74th  Highlanders. 


27th  Inniskilling 

April  1, 1855 

770 

7 

20 

Allahabad,  and  on  march. 

Regiment  of  Foot, 

Mar.31,1856 

71S* 

50 

2 

255 

Sealkote. 

„  1857 

930 

33 

14 

2 

111 

Sealkote,  Peshawur,  and  Nowshera. 

arrived  in  India, 

„  185S 

988 

140 

30 

1 

105 

Peshawur,  Nowshera,  and  march  from  Now- 

October  12,  1855  ; 

sherra  to  Attock  and  Rawul  Pindi. 

„  1859 

935 

34 

82 

240 

Umballa. 

the  regiment 

„  1860 

1,040 

12 

11 

28 

Umballa. 

remains  in  India. 

„  1861 

1,042 

22 

82 

75 

135 

Umballa  and  Morar  Gwalior. 

June  30, 1861 

1,107 

4 

24 

2 

Morar  Gwalior. 

Average 

941 

37 

30 

17 

105 

*  62  men  drowned  at  Algoa  Bay,  Port  Elizabeth,  Cape  of  Good  Hope,  not  noticed  in  this  return. 

Edvtd,  N.  Holeswobth,  Brevet  Major,  commanding  Depot  24th  Regiment. 
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Nome  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 

Military 
Year. 

Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

During  the  Military  Year. 

Stations  at  which  the  Regiment  has 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 

Deaths 

in 
India. 

Number 
of  Men 
sent 
from 
India  to 
England. 

Re-inforce- 
ments. 

By 
Trans- 
fer. 

By 

Drafts. 

35th  Regiment  of 
Foot, 

arrived  in  India, 
November  14,  1854. 

Average  - 

Nov.  14,1854 
April  1,1855 
„  1856 

„  1857 
„  1858 

„  1859 
„  1860 

„  1861 

642 
681 
655 

656 
933 

934 
959 

1,162 

14 

52 

66 
66 

187* 
38 

19 

3 
15 

I 

64 

35 
62 

56 

66 

20 
72 

183 

44 

75 
365 

204 
104 

100 

Dum  Dura. 

Dum  Dum,  4  months. 

Dum  Dum,  5  months  ;  Calcutta,  6  months  ; 

Moulmein,  1  month. 
Moulmein,  12  months. 

Moulmein,  3  months  ;  on  march,  2  months  ; 

Barrackpore,  7  months. 
Dinapore,  8  months  ;  field  service  4  months. 
Dinapore,  6  months  ;  on  march  as  escort  of 

Governor-General,  3  months;  Meerut,  3 

months. 
Meerut,  12  months. 

946 

63-18 

33*71 

48-71 

127*42 

*  101  killed  in  action. 

A.  Tisdall,  Brevet  Major,  commanding  Depot  35th  Regiment. 


6th  (Carabineers) 
Dragoon  Guards, 

arrived  in  India, 
November  22,  1856; 

left  India, 
March  18,  1861. 

April  1,1857 

„  1858 
„  1859 

„  1860* 

Mar.l8,1861f 

635 

632 
661 

659 
510 

2 

71 
28 

13 
9 

45 

34 
43 

3 
2 

14 

5 

65 
100 

42 

50 

On  line  of  march  from  Calcutta  to  Meerut, 

arrived  March  11,  1857. 
Meerut  when  in  quarters.    On  field  service. 
Meerut.    On  field  serviee.    Muttra,  February 

5,  1859. 

Muttra  to  January  9,  1860.  Meerut. 
Meerut.    On  line  of  march  for  Calcutta  from 
January  20,  1861. 

Average  - 

619 

30 

30 

i 

64 

*  1 1  men  discharged  in  India  not  noted  in  the  above. 

+  15  men  discharged  in  India,  3  men  transferred,  134  men  volunteered  to  corps  in  India,  not  counted  in  the  above  numbers. 

H.  Richmond  Jones,  Colonel,  commanding  Gth  Carabineers. 

12tii  Regiment 
Royal  Lancers, 

arrived  in  India, 
December  11,  1856. 

Apr.  1, 1857 
„  1858 
„  1859 
„  1860 
„  1861 

610 

644 
608 
404 
404 

3 
20 
52 
34 

4 
41 
45 

23 

61 

57 
89 

Head  Quarters  and  Right  Wing,  Bangalore 
and  Secunderabad  ;  Left  Wing,  Kirkee,  Se- 
cunderabad,  Saugor.     Employed  on  field 
service  in  Central  India   from  December 
1857  to  April  1859. 

Average  - 

534 

22i 

°4 

51f 

T.  Oakes,  Lieut. -Col.,  commanding  12th  Royal  Lancers. 

37th  Regiment  of 
of  Foot, 

arrived  in  India, 
June  13,  1857; 

left  India, 
March  7,  1861. 

Apr.  1,1858 

„  1859 

1860 
Mar.  7, 1861 

841 

705 

862 
998 
539 

121 

36 

37 
84 

15 

52 

25 
82 

8 

27 

279 

215 
13 

Left  Wing  served  at  Calcutta  and  Ghazeepore ; 

Right  Wing  at  Dinapore,  on  field  service, 

and  on  the  March. 
Right  Wing  at  Dinapore  and  Ghazeepore  ; 

Left  Wing  and  a  part  of  the  Right  at  Azim- 

gur,  on  field  service,  and  on  the  march. 
Ghazeepore. 

Calcutta  and  Hazareebaugh. 

On  embarkation.    Not  included  in  average. 

Average 

851-5 

69-5 

43-5 

2 

133-5 

Egerton  Milman,  Colonel. 

1st  Batt.  5th  Regt. 
Fusiliers, 
arrived  in  India, 
July  4,  1857  ; 

left  India, 
March  9,  1861. 

Apr.  1,  1858 
„  1859 
I860 
Mar.  9,1861 

856 
663 
828 
805 
562 

165 
88 
104 

38 

2 
48 
76 
419* 

1 

3 
6 
3 

1 

298 
150 
211 

Chinsurah,  Allumbagh,  and  Cawnpore. 
Calpee  and  Allahabad. 
Allahabad  and  Calcutta. 
Calcutta. 

Strength  on  March  9,  1861,  on  leaving  India. 

Average  - 

7824 

983 

136£ 

H 

165 

*  In  this  number  is  included  328  volunteers  to  other  Regiments  on  the  departure  of  the  Battalion  from  Calcutta. 
The  men  who  were  discharged  are  included  in  the  column  "  Number  of  Men  sent  from  India  to  England." 

The  Battalion  was  on  field  service  from  July  1857  to  April  1858,  from  June  to  August  1858,  and  from  October  1858  to  February 
1859.    On  the  March  from  January  to  March  1860  from  Allahabad  to  Calcutta. 


W.  C.  Master,  Lieut.-Col.,  commanding  1st  Batt.  5th  Regt,  Fusiliers. 
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Name  of  Regiment, 
•with  Date  of 
A  rrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military- 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 

sent 

from 

TnrHn  tn 

1  1  1'  U  i!     1  1  ' 

England. 

Reinforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 

By 
Trans- 
fer. 

By 
Drafts. 

or  more  in  each  Year,  and  Remarks. 

90th  Regiment  of 
Light  Infantry, 

arrived  in  India, 
July  21,  1857. 

Apr.  1, 1858 

1859 

1860 
„  1861 

1,036 

130 

858 
929 

149 

140 

32 
25 

34 

82 

48 
51 

4 

10 
7 

201 

184 
131 

Incomplete  in  consequence  of  several  of  the 
Monthly  Returns  having  been  destroyed  en 
route  to  the  Depot.* 

Lucknow  and  in  camps  in  various  parts  of 
Oudh.    On  field  service. 

Seetapore,  Oude. 

Seetapore,  and  one  month  at  Allahabad. 

Average 

738^ 

86| 

53| 

5-J- 

129 

*  During  the  first  year  the  Regiment  was  on  active  service,  and  upwards  of  90  men  out  of  the  149  were  killed  or  died  of  wounds. 


L.  H.  Irby,  Captain,  commanding  Depot  90th  Light  Infantry. 


33rd  Regiment  of 
Foot, 

arrived  in  India, 
August  7,  1857. 


Average 


Aug.  7, 1857 
Apr.  1, 1858 
„  1859 
„  1860 
1861 
Aug.  1,1861 


855 
859 
1,2.33 
1,162 
991 
979 


1,013* 


8 
12 
41 
64 

1 


21 


16 
19 
13 
68 
9 


201 


1 

9 
13 
4 


54 


31 
376 
27 


Colabah,  Bombay,  from  August  7,  1857,  to 
October  4,  1857.  Arrived  at  Poona  Octo- 
ber 9,  1857,  to  December  4,  1858.  Arrived 
at  Deesa  January  25,  1859,  to  present  time. 
Detachments  several  times  on  field  service. 


J.  Trent,  Captain,  commanding  Depot  33rd  Regiment. 


89th  Regiment  of 

Ahmedabad.     The  regiment  suffered  very 

Boot, 

Sept.  11 

,  1857 

700 

7 

6 

9 

300 "I 

much  on  the  march  from  Gogo  to  Ahmeda- 
bad, and  on  arrival  was  employed  on  field 

Apr.  1, 

1858 

724 

25 

2 

arrived  in  India, 

service  and  marching. 

September  11,  1857. 

>» 

1859 

979 

38 

48 

17 

162 

Ahmedabad,  Deesa,  Neemuch,  Serouge,  field 

service,  and  continually  under  canvas  and 
on  march. 

1860 

1,058 

81 

83 

18 

112 

Jhansi,  Gwalior. 

1861 

992 

9 

4 

23 

Umballa. 

Aug.  1, 

1861 

1,000 

Umballa. 

Average 

903£ 

32 

28| 

13| 

114|- 

R.  F.  Holmes,  Brevet  Major,  commanding  Depot  89th  Regiment. 


1st  Battalion, 
23rd  Regiment  of 
Royal  Welsh 
Fusiliers, 

Apr.  1, 1858 

947 

31 

21 

20 

arrived  in  India, 
October  1,  1857. 

„  1859 

1,191 

107 

58 

15 

391 

1860 

1,046 

53 

61 

18 

1 

1861 

1,166 

23 

53 

232 

72 

Average 

1,087-50 

53  •  50 

48-25 

66-25 

121-0 

Fort  William,  Calcutta,  Allahabad,  line  of 
march.  Camp  Cawnpore,  field  service. 
Camp  Goora  Gunge,  field  service.  Camp 
Ramgunge,  field  service.  Camp  Bunteerah, 
field  service.    Lucknow,  field  service. 

Lucknow,  field  service.  Camp  Newabgunge, 
field  service.  Camp  on  the  Gogra,  field 
service.  Cantonments,  Lucknow,  field  ser- 
vice.   Lucknow,  field  sevice. 

Old  cantonments,  Lucknow.  Lucknow.  New 
cantonments,  Lucknow. 

New  cantonments,  Lucknowr.  Lucknow. 


C.  Monsell,  Capt.,  commanding  Depot,  1st  Battalion,  23rd  R.  W.  Fusiliers. 


IstBatt.  13Tn  Reg. 

764 

Lt.  Infantry, 

Apr.  1, 1858 

779 

2 

20 

Field  service,  Allahabad. 

arrived  in  India, 

1st  Div.  Oct.  3,  1857 

„  1859 

1,058 

98 

65 

12 

430 

Field  service,  Benares  and  Goruckpore. 

2nd  „  Jan.  18, 1858 

3rd  „  Jan.  20, 1858 

„  1860 

917 

61 

152 

7 

65 

Goruckpore. 

1861 

989 

36 

54 

39 

123 

Goruckpore  and  Gondah. 

Average 

935 

49 

68 

14 

159 

R.  B.  Montgomery,  Copt.,  13th  Light  Infantry,  commanding  Depot  1st  Battalion. 
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Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
India. 

Military 
Year. 

Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

During  the  Military  Year. 

Stations  at  which  the  Regiment  has 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 

Deaths 

in 
India. 

.  .  55  . 
104 
31 
27 

Number 
of  Men 

sent 

from 
India  to 
England. 

Reinforce- 
ments. 

By 
Trans- 
fer. 

By 
Drafts. 

82nd  Regiment 

of  Foot, 
arrived  in  India, 
October  12,  1857. 

Average  - 

Apr.  1, 1858 
„  1859 
„  1860 
„  1861 

950 
1,112 
1,039 
1,153 

10 

33 
32 
55 

1 

2 
22 
87 

311 
2 
115 

On  the  march,  and  Futtghur. 
Shahjehanpore  and  Mahomdee 
Shahjehanpore. 
Shamjehampore  and  Delhi. 

1,086       j  54| 

28 

107 

E.  M.  Pallisek,  Capt.,  commanding  Dep6t.82nd  Regt. 

34th  Reqt.  Foot, 

arrived  in  India, 
October  17,  1857. 

Average  - 

Apr.  1,  1858 
„  1859 
„  1860 

Aug.  1, 1861 

754 
730 
1,175 
1,008 

55 
83 
58 
37 

ii 

42 
98 
17 

2 
5 
6 
7 

540 
73 
9 
74 

Cawnpore,  &c,  field  service. 
Azinghur,  &c,  field  service 
Fyzabad. 
Fyzabad. 

916| 

58i 

42 

5 

174, 

G.  W.  Puget,  Capt.,  commanding  Depot  34th  Regt. 


IstBatt.  1st  Royal 

Apr.  1,  1858 

1,087 

9 

1 

Secunderabad. 

Regt.  Foot, 

„  1859 

1,079 

120 

29 

45 

306 

2  men  transferred  in  India.  Secunderabad. 

1860 

1,279 

43 

146 

6 

8 

88  men  transferred  in  India.     3  men  dis- 

arrived in  India, 

charged  in  India.  Secunderabad. 

October  30,  1857. 

„  1861 

1,013 

18 

63 

10 

81 

1  re-admitted  on  strength  in  India.    2  men 

discharged  in  India.     41  transferred  in 

India.  Secunderabad. 

Aug.  1, 1861 

981 

3 

12 

3 

Secunderabad. 

Average  - 

1,087-80 

38-60 

50-00 

12-80 

79-00 

W.  F.  J.  Rudd,  Capt.,  commanding  Depot  1st  Batt.  1st  Foot 


42nd 

Nov.  1,  1857 

876 

Barielly.  Thilleebheet.  CampMadhoThanda. 

Royal  Highland 

Apr.  1,  1858 

771 

20 

1 

Barielly.  Agra. 

Regt.  op  Foot, 

1859 

961 

123 

22 

19 

238 

arrived  in  India, 

„  1860 

1,009 

20 

76 

12 

J66 

November  1,  1857. 

„  1861 

990 

23 

40 

11 

100 

Average  - 

932-75 

46-5 

34-75 

10-5 

126 

Fran.  E.  H.  Fabquhahson,  commanding  Depot  42nd  Royal  Highland  B.  W. 

95th  Regt.  Foot, 

725 

Stationed  at  Bombay  November  and  part  of 

1  Apr.  1858 

714 

8 

3 

December  1857.    Remainder  on  field  ser- 

arrived in  India, 

vice. 

1st  Division,  Sep- 

1859 

1,047 

50 

24 

408 

On  field  service. 

tember  27,  1857  ; 

1860 

1,037 

32 

42 

5 

76 

Field  service  to  May  1859.    Stationed  at  Nee- 

2nd  Division,  Nov- 

much  to  April  1860. 

vember  1,  1857. 

„  1861 

985 

38 

.39 

3 

96 

Neemuch  to  November   1860.     March  to 

Poona  from  1860  to  January  1861.  Poona 

February  to  April  1861. 

Average  - 

883f 

25f 

21| 

116 

George  Carmichael,  Bt. -Major,  commanding  Depot  95th  Regiment. 


88th  Regiment  of 

Apr.  1,  1858 

960 

31 

13 

4 

On  march,  on  field  service,  Bhithoor,  Akbar- 

Foot, 

pore. 

„  1859 

916 

118 

41 

8 

211 

Akbarpore,  Cawnpore,  oi 

i  field  service,  Luck- 

arrived  in  India, 

now. 

November  2,  1857. 

„  1860 

961 

43 

35 

37 

79 

On  march,  Delhi. 

„  1861 

C      925  "1 
I    1,048  | 

25 

49 

47 

168 

Delhi. 

Average 

962-2 

62 

41-1 

30-2 



152-2 

Men  transferred  to  other  corps,  discharged  in  India,  deserted,  and  rejoined  from  desertion,  are  not  shown  in  this  Return,  no 
column  being  provided  for  them. 

Geobge  Bbowne,  Bt.  Major,  commanding  Depot  88th  Regiment. 


STATISTICS  OF  REGIMENTS  WHICH  HAVE  SERVED  IN  INDIA. 


11 1 


Name  of  Regiment, 
-with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 

sent 

from 
India  to 
England. 

Re-inforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 
Trans- 
fer. 

By 

Drafts. 

or  more  in  each  Year,  and  Remarks. 

2nd  Battalion, 
Rifle  Brigade, 

arrived  in  India, 
November  1857. 

Nov.,  1857 
Apr.  1,  1858 

1860 
„  1861 

847 
886 
1  043 

1,106 

1,133 

20 
113 

48 

18 

12 
29 

80 

68 

2 
99 
9 

72 
299 

120 

146 

Cawnpore,  field  service,  period  not  known. 

rupwaT^trnTi o*p   >^iiltnnr»AT*p   fiplrl   spnn'pp  npnrwl 

not  known. 

Baraitch,  Lucknow,  field  service,  period  not 

known.    Marched  to  Subathoo. 
Subathoo. 

Average 

1,003 

49-75 

47-25 

27-50 

159-25 

A.  F.  Wajrren,  Bt.-Major,  commanding  Depot,  2nd  Bat.  Rifle  Brigade. 


3rd  Battalion, 
Rifle  Brigade, 

arrived  in  India, 
November  1857. 

Average 

Apr.  1, 1858 

1859 
1860 
1861 

966 
945 
1,069 
1,156 
1,047 

21 
141 

29 
79 

30 
32 
30 

18 
10 
8 
1 

282 
112 

38 

Field  service. 

Field  service  to  September. 

At  Agra  from  September  1859. 

Agra  till  April  1861.    Marched  to  Bareilly. 

1,036 

67-5 

23 

9-3 

108 

Claude  T.  Bourchier,  Bt.  Maj., 

commanding  Depot,  3rd  Bat.  Rifle  Brigade. 

3rd  Regiment  of 
Dragoon  Guards, 
arrived  in  India, 
November  9,  1857. 

Average 

Apr.  1,  1858 
„  1859 
„  1860 
1861 

553 
701 
663 
657 

4 
16 

30 
14 

25 
36 
15 

18 
3 

131 
15 

25 

Kirkee. 

Camp  Burhampore. 

Mhow. 

Mhow. 

643 

16 

19 

5 

43 

C.  Hagart,  Col.,  commanding  Cavalry  Depot,  Canterbury. 

1st  Regt.  Dragoon 
Guards, 
arrived  in  India, 
November  10,  1857. 

Average 

Apr.  1,  1858 
„  1859 
„  1860 
„  1861 

503 
605 
704 
699 

8 
9 
11 

25 

9 
39 
21 

1 

62 
2 

116 
90 
50 

>  Bangalore  and  China. 

628 

13 

17 

16 

64 

C.  Hagart,  Col.,  commanding  Cavalry  Depot,  Canterbury. 


38th  Regiment 

Apr.  1, 1858 

1,005 

21 

3 

2 

Calcutta,  Allahabad,  &c.    On  the  march. 

of  Foot, 

Mar.  31,  1859 

982 

176 

38 

4 

294 

Lucknow,  on  field  service.    Rae-Bareilly  can- 

„ 1860 

1,059 

40 

82 

26 

61 

tonments. 

arrived  in  India, 

1861 

1,014 

22 

59 

32 

131 

Rae-Bareilly,  Allahabad.  <  )n  march  to  Dinapore. 

November  16,  1857. 

Apr.  1, 1861 

1,089 

Dinapore. 

Average 

1,015 

85 

61 

21 

162 

1st  Battalion, 

Apr.  1,  1858 

1,023 

10 

4 

33 

Calcutta,  on  march,  Barrackpore. 

19th  Regt.  Foot, 

„  1859 

1,108 

87 

60 

14 

257 

Barrackpore,  on  march,  Dinapore,  field  service, 

Muttaharee. 

arrived  in  India, 

„  1860 

965 

65 

64 

3 

Muttaharee,  field  service,  Dinapore,  on  march. 

November  18,  1857. 

Benares. 

„  1861 

905 

40 

97 

16 

60 

Benares. 

Average 

1,0001 

50+ 

56| 

n 

88^ 

Ames  Goren,  Captain  1st  Batt,  19th  Regt.,  commanding  Depot. 

1st  Batt.  20tiiRegt. 

Nov.19,1857 

816 

Field  service  and  on  march. 

Foot, 

Apr.  1,  1858 

796 

19 

1 

Lucknow  and  Nawabgungee. 

arrived  in  India, 

„  1859 

1,015 

123 

58 

407 

Gondah. 

November  19,  1857. 

„  1860 

964 

56 

82 

3 

97 

Gondah. 

„  1861 

975 

17 

68 

8 

125 

Gorruckpore. 

Average 

838-5 

59-4 

42-3 

3-3 

151-2 

W.  D.  Nunn,  Capt.  .commanding  Depot  1  st  Batt.,  20th  Regt. 

5  E  2 
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Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 
sent 
from 
India  to 
England. 

Re-inforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 

Trans- 
fer. 

By 

Drafts. 

or  more  in  each  Year,  and  Remarks. 

97th  Regt.  Foot, 

arrived  in  India, 
November  22,  1857. 

Apr.  1, 1858 
Mar.  31,  1859 
„  1860 
„  1861 
July31, 1861 

816 
799 
1,013 
986 
979 

5 

139 
93 
35 
6 

39 
68 
70 
2 

4 
14 
21 

1 

445 
66 
140 

Calcutta  and  on  march. 

Lucknow,  on  field  service  and  on  march, 

Banda,  and  on  March. 

Jubbulpore. 

Jubbulpore. 

Average  - 

918-6 

55*6 

35*8 

8"0 

130-2 

C.  K.  Jones,  Capt.,  commanding  Depot  97th  Regiment. 


1st  Bat.  7tii  Regt. 

Apr.  1, 1858 

1,062 

6 

1 

52 

The  regiment  proceeded  from  Kurrachee  to  Moan 

Royal  Fusiliers, 

Meer  in  December  1858. 

„  1859 

1  222 

68 

9 

7 

234 

At  Mean  Mecr  from  December  1858  to  April  1859 

arrived  in  India, 

the  right  wing  at  Dera-Ishmael  Khan  from  Sep- 
tember 1858  to  April  1859.  The  regiment  marched 

November  24,  1857. 

from  Mean  Meer  to  the  Jheelnm  in  April  1859. 

„  1860 

1,182 

30 

17 

19 

At  the  Jheelum  from  May  to  October  1858,  a  strong 

di  fcachment,  consisting  of  six  companies,  were 
sent  to  Rawl  Pindi.   The  regiment  mni'ched  from 

the  Thecluiu  to  Peshawur  in  November  1859. 

„  1S61 

1,254 

19 

104 

215 

7 

At  Peshawur  from  November  1859  to  April  1861. 

Average  - 

1,180 

30-75 

32-50 

60-50 

73-10 

Ric.  Harbord,  Capt.,  commanding  Depot  7th  Royal  Fusiliers. 


93RD  REGIMENT  OF 

1,078 

80 

9 

3 

"1  In  the  field  during  the    Indian  mutiny 

Highlanders, 

Apr.  1,  1858 

992 

97 

66 

6 

76 

J  (Bengal). 

1859 

911 

42 

42 

22 

220 

On  the  march  to  Subathoo. 

arrived  in  India, 

„  1860 

1,069 

41 

70 

27 

113 

Rawul  l'indi,  Kast  Iudies. 

1861 

1,098 

1 

14 

Raw ul  l'indi,  East  Indies. 

Average  - 

l,009f 

40$ 

98 

F.  G.  Dawson,  Bt.  Maj.,  commanding  Depot  9.3rd  Highlanders. 

2nd  Regiment  of 

*Apr.  1, 1859 

604 

112 

29 

13 

144 

Lueknow. 

Dragoon  Guards, 

1860 

605 

22 

14 

8 

97 

Lucknow. 

arrived  in  India, 

„  1861 

585 

29 

35 

5 

41 

Lueknow. 

November  26, 1857. 

Average  - 

598 

54 

26 

9 

94 

*  No  casualty  return  received  from  the  Senci  troops,  from  one  dated  December  10,  1857,  until  one  dated  January  1,  1859. 

C.  Hagart,  Col.,  commanding  Cavalry  Depot,  Canterbury. 


44th  Regt.  Foot, 

Nov.  28, 1857 

809 

Apr.  1,  1858 

832 

5 

29 

Madras. 

arrived  in  India, 

„  1859 

1,139 

33 

48 

34 

358 

Madras,  one  deserted,  four  transferred  to  other 

November  28,  1857  ; 

corps,  one  rejoined  from  desertion. 

1860 

1,176 

18 

77 

129 

10 

Madras,  eight  discharged,  eight  transferred  to 

left  India, 

other  corps,  one  deserted,  one  rejoined  from 

March  3,  1860. 

desertion,  nine  joined  as  recruits. 

Embarked  for  China  March  3,  1860. 

Average  - 

988-75 

1,866 

62-5 

82-5 

198-5 

Alex.  W.  Cobham,  Capt.,  commanding  Depot  44th  Regiment. 


7th  Regt.  Hussars, 

Nov.  30,1857 

515 

Apr.  1,  1858 

507 

14 

1 

6 

On  field  service  to  April  1859. 

arrived  in  India, 

„  1859 

546 

112 

13 

4 

161 

Umballa. 

November  30, 1857. 

„  1860 

723 

19 

6 

21 

189 

Umballa. 

„  1861 

737 

19 

27 

68 

Umballa. 

Average  - 

628i 

41 

llf 

23i 

89 

John  C.  H.  Gibsone,  Col.,  Commandant  Cav.  Depot,  Maidstone. 
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Name  of  Eegiment, 
with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

1 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 

sent 

from 
India  to 
England. 

Re-inforee- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
j  India. 

By 
Trans- 
fer. 

Bv 
Drafts. 

or  more  in  each  Year,  and  Remarks. 

79th  Regiment  of 
Foot, 

arrived  in  India, 
December  1,  1857. 

Apr.  1,  1858 

1859 

1860 
1861 
Aug.  1,  1861 

973 

9-19 

967 
1,016 
1,041 

11 

165 

25 
12 
6 

55 

49 
48 
12 

11 

27 
19 
29 

215 

129 
133 

Calcutta,  and  on  the  march  via  Allahabad  to 
Lucknow. 

Field  service,   Oude,   and  Rohilcund  (hot 

weather  campaign). 
Lahore,  Punjab.    Arrived  April  1859, 
Lahore  and  Ferozepore. 
Ferozepore. 

Average  - 

989 

44 

33 

17 

95 

G.  T.  Scovell,  Capt,  79th  Highlanders,  Commanding  Depot. 


3rd  Battalion, 

Apr.  1,  1858 

1,044 

7 

2 

102 

Bangalore,  Madras. 

60tii  Royal  Rifles, 

„  1859 

1,178 

24 

22 

20 

164 

Bangalore,  Madras,  April  1858  to  February 
1859  ;  Jackatalla,  Neilgherry  Hills,  from 

arrived  in  India, 

February  1859. 

December  2,  1857. 

„  1860 

1,176 

13 

51 

4 

1 

Jackatalla,  Madras. 

1861 

934 

23 

44 

7 

Jackatalla   (name  of   station    changed  to 

"Wellington"  in  May  1860). 

Average  - 

1,083 

16-75 

29-75 

7-75 

66-75 

Thomas  Biggs,  Capt.,  commanding  Depot  3rd  Batt.  60th  Rifles. 


72nd  Regiment  of 

Dec.  10, 1857 

883 

On  march  from  date  of  arrival  to  May  1858  ; 
at  Neemuch  to  September  1858  ;  on  march 

Highlanders, 

Apr.  1,  1858 

877 

6 

arrived  in  India, 
December  10,  1857. 

1859 

1,061 

48 

11 

4 

242 

to  January  1859  ;  at  Mhow  from  January 

„  1860 

892 

23 

100 

6 

28 

1 859  until  the  present  date.  Several  detach- 

„ 1861 

968 

15 

47 

2 

180 

ments  have  been  from  time  to  time  marching, 

and  on  field  service.    The  dates  are  not 

Average 

936-J 

23 

52i 

4 

150 

known  at  the  depot. 

T.  Best,  Capt.,  commanding  Depot  72nd  Highlanders. 


66th  Regt.  of 

Apr.  1,  1858 

854 

6 

76 

Cannanore. 

Infantry, 

Mar.31,1859 

1,270 

18 

67 

34 

360 

Cannanore. 

arrived  in  India, 

„  1860 

1,204 

25 

119 

10 

Cannanore. 

December  14,  1857. 

1861 

1,036 

9 

6 

Cannanore. 

Average  - 

1,091 

14-50 

46-50 

12-50 

109 

A.  Torrens,  Capt.,  commanding  Depot  66th  Regt. 


8tiiRegt.  Hussars, 

Apr.  1,  1858 

486 

2 

Camp  near  Kotah. 

arrived  in  India, 

„  1859 

559 

41 

6 

120 

Camp  Sukutpore. 

December  18,  1857. 

„  1860 

711 

24 

20 

55 

128 

Nusseerabad. 

1861 

704 

19 

24 

35 

Meerut 

Average 

615 

21 

12 

22 

62 

C.  Hagart,  Col.,  commanding  Cavalry  Depot,  Canterbury. 


Service  Company, 
69th  Foot, 
arrived  in  India, 
December  26,  1857. 

Apr.  1, 1858 
„  1859 
„  1860 
„  1861 

July  1, 1861* 

779 
790 
969 
974 
1,010 
966 

3 
29 
38 
9 
1 

1 

62 
76 
41 

17 
4 
1 

212 
92 
124 

1 

>  Sowgher,  Burmah. 

Average 

92l£ 

"f 

30 

71* 

*  Date  of  latest  return  received  from  India. 


R.  FitzGeeald,  Capt.,  commanding  Depot  69th  Regt. 

5  E  3 


774 


STATISTICS  OF  REGIMENTS  WHICH  HAVE  SERVED  IN  INDIA. 


Name  of  Regiment, 
■with  Date  of 
Arrival  in  India, 
and  of 

Strength 

Uli  -ri.IllV.il, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 
sent 
from 
India  to 
England. 

Re-inforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 

Trans- 
fer. 

By 

Drafts. 

or  more  in  each  Year,  and  Remarks. 

51st  Regiment  of 
Light  Infantry, 

arrived  in  India, 
January  1,  1858. 

Apr.  1, 1858 
1859 

„  I860 

„  1861 

769 
1,188 

■  1,148 

1,070 

4 

33 

46 
19 

19 
8 
49 

3 
17 
19 

469 
16 
35 

Kurrachee. 

2  deserters  joined,  2  transferred  to  other  corps, 
and  one  discharged  in  India.    Mean  Meer. 

19  transfers  to  other  corps  and  discharged  in 
India.    Mean  Meer. 

G-l  transfers  to  others  corps  and  discharged  in 
India.    Mean  Meer. 

Average 

1,043 

25 

19 

9 

130 

G.  B.  McQueen,  Capt,  commanding  Depot  51st  Lt.  Infantry. 


7th  Dragoon 

Apr.  1,  1858 

473 

3 

Mean  Meer. 

Guards, 

1859 

568 

39 

8 

3 

143 

Sealkote. 

arrived  in  India, 

„  1860 

601 

9 

23 

12 

60 

Sealkote. 

January  7,  1858. 

„  1861 

645 

15 

47 

16 

100 

Sealkote. 

Average 

572 

16 

19 

8 

76 

C.  Hagart,  Col.,  commanding  Cavalry  Depot,  Canterbury. 

94th  Regiment 

Jan.  14, 1858 

865 

Strength  on  arrival  in  India,  January  14,  1858. 

of  Foot, 

Marched  from  Kurrachee  to  Rawul  Pindi. 

Apr.  1,  1858 

880 

43 

At  Rawul   Pindi.     Marched   from  Rawul 

arrived  in  India. 

Pindi  to  Peshawur. 

January  14,  1858. 

„  1859 

1,081 

46 

15 

/ 

257 

At  Peshawur.     Marched  from  Peshawur  to 

Nowshera. 

„  1860 

1,125 

31 

1 

20 

73 

At  Nowshera.    Marched  from  Nowshera  to 

Mean  Meer. 

1861 

1,023 

15 

111 

18 

60 

At  Mean  Meer. 

Average 

1,027-25 

24-75 

31-75 

11-25 

108-25 

\V.  W.  J.  Bruce,  Capt.,  commanding  Depot  94th  Regiment. 


9Sth  Regiment 
of  Foot, 

Apr.  1, 1858 
„  1859 

769 
991 

44 
17 

17 

20 

9 
42 

298 
87 

Nowshera  and  Campbellpore. 
Nowshera  and  Peshawur. 

arrived  in  India, 
January  1858. 

„  1860 
1861 

1,046 
1,112 

17 

77 

84 

110 

Peshawur. 
Peshawur. 

Average 

979* 

26t 

38f 

45f 

165f 

*  Average  of  4  Years.  j-  Average  of  3  Years. 

E.  Grantham,  Capt.,  commanding  Depot  98th  Regiment. 


80th  Regiment 
of  Infantry, 

arrived  in  India, 
January  18,  1858. 


Average 


Jan.  18, 

1858 

826* 

1 

Apr.  1, 

1858 

808f 

174 

42 

22 

249 

1859 

858J 

67 

63 

10 

117 

1860 

838§ 

22 

57 

16 

282 

1861 

1,038 

873-6 

81-12 

49-80 

14-76 

197-52 

Whole  Regiment  on  line  of  march  from  Calcutta  to 
Allahabad,  January  and  February  1858.  Head 
tuarters  and  Left  Wing  marched  to  Futtyghur 
in  March  1858;  Right  Wing  on  field  service  in 
Futtypore  District  during  March  1858. 

Right  Wing  on  field  service  in  Futtypore  District, 
April  and  May  1858 ;  Head  Quarters  and  left  Wing 
on  field  service  in  Futtyghur  and  Rohilcund,  and 
Oude  Districts  during  April,  May,  and  June  1858. 
Whole  Regiment  stationed  at  Cawnpore  from  July 
to  September  1858;  Head-Quarters  and  Right 
Wing  on  field  service  in  Oude  from  October  1858 
to  January  1859 ;  Left  Wing  at  Cawnpore,  October 
1858  to  January  1859;  whole  Regiment  stationed 
at  Cawnpore,  February  and  March  1859. 

Whole  Regiment  stationed  at  Cawnpore  from  April 
to  December  1859;  on  line  of  march  from  Cawn- 
pore to  Saugur  January  1860.  Stationed  Head 
Quarters  and  Right  Wing  at  Saugur,  Deft  Wing 
at  Nowgong,  from  February  to  March  I860. 

Stationed  Head  Quarters  and  Right  Wing  at  Sau- 
gur, Left  Wing  at  Nowgong,  from  April  1860  to 
March  1861. 


*  By  all  other  causes,  increase  0,  decrease  1 7 
t  „  „        4,       .,  9 

t  »  1,       »  18 

§  „  ~*7~    — 23 


1-76     .,  21-52 
F.  Miller,  Brevet  Major,  commanding  Depot  80th  Foot. 
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Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 

and  of 
Departure  from 
.  India. 

Military 
Year. 

Strength 
on  Arrival, 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

During  the  Military  Year. 

Stations  at  -which  the  Regiment  has 

served  a  Month 
or  more  in  each  Year,  and  Remarks. 

Deaths 

in 
India. 

Number 
of  Men 

sent 

from 
India  to 
England. 

Reinforce- 
ments. 

By 
Trans- 
fer. 

By 
jJiaiTS. 

Service  Companies, 
56th  Regiment  of 
Infanrty, 
arrived  in  India, 
Head-quarters, 
Jan.  20,  1858, 
-Lett  Wing,  uec.  ol, 
1857. 

Totals  - 
Average  - 

Apr.  1,  1858 

„  1859 
„  1860 

„  1861 

July31, 1861 

794 

792 
976 

924 

936 

3 

21 
51 

30 

17 

* 

12 

60 

110 
10 

It 

9 
27 

7 

3 

214 
102 

152 

On  march  from  Bombay  to  Belgaum  from 

January  29,  1858,  to  March  1,  1858. 
Belgaum. 

On  march  from  Belgaum  to  Poona  from 
February  21,  1860,  to  March  16,  1860. 

Marched  from  Poona  to  Colaba  in  the  month 
of  December  1860. 

Colaba. 

4,222 

122 

292 

47 

468 

3ftt 

3ftt 

3ftJ 

3ftt 

884-4 

34-04 

81-48 

13-11 

130-6 

*  This  column  includes  5  men  sent  to  the  Cape  of  Good  Hope  for  discharge  in  the  year  ended  March  31,  1860,  and  3  in  that 
ended  March  31,  1861. 

f  Rejoined  from  desertion  ;  surrendered  while  serving  in  another  corps  in  India. 

\  By  these  numbers  the  totals  have  been  divided  in  the  determination  of  the  average. 

In  additkn  to  the  increase  and  decrease  of  the  regiments  above  shown,  4  recruits  have  been  enlisted  at  the  head-quarters  of  the 
Service  Ctmpmies  in  the  year  ended  March  31,  1861  ;  6  men  transferred  to  other  corps  in  India  in  the  year  ended  March  31, 1859  ; 
64  in  that  ended  March  31,  1860,  and  5  in  that  ended  March  31,  1861  ;  and  6  men  discharged  in  India  in  the  year  ended  March  31, 
1860,  and  6  in  that  ended  March  31,  1861. 

W.  G.  Margesson,  Capt,  commanding  Depot  56th  Regiment. 


54th  Regt.  Foot, 

Jan.  28, 1858 

905 

i 



arrived  in  India, 
January  28,  1858. 

Apr.  1,  1858 
„  1859 
„  1860 
„  1861 

841 
1,057 
1,004 
1,011 

29 
141 
47 

52 

52 
42 
50 
63 

1 
I 

8 
32 

16  ' 
403 
52 
93 

Allahabad,  and  on  the  march. 
Camp,  Sultanpore,  on  field  service. 
Cawnpore. 
Cawnpore. 

Average  - 

963-60 

67-25 

51-75 

10-50 

141-00 

F.  G.  C.  Prob.vkt,  Capt.  commanding  Depot  54th  Regiment. 

17th  Regiment  of 
Lancers, 

arrived  in  India, 
January  1858. 

Jan.,  1858 
Apr.  1,  1858 
„  1859 

1860 
„  1861 

486 
486 
568 

599 
632 

21 
74 

28 

8 
23 

36 

4 
21 

110 
131 

70 

Kirkee. 

Kirkee,  to  September  1,  1858.  On  field  ser- 
vice to  April  1859. 

On  field  service  to  June  1,  1859.  At  Morar 
to  January  1860.  On  march  to  Secun- 
derabad  from  February  1860. 

Secunderabad. 

Average  - 

571 

n 

John  C.  H.  Gibsone,  Col.,  Commandant  Cavalry  Depot,  Maidstone. 

7  1st  Highland 
Light  Infantry, 

arrived  in  India, 
February  5,  1858. 

Feb.  5,  1858 
Apr.  1,  1858 
„  1859 
„  1860 
„  1861 

833 
832 
967 
907 
868 

1 

65 
40 
106 

19 
110 

76 

1 

9 
4 

218  } 

118 

150 

Field  service  with  Central  India  F.  F. 
Gwalior. 

Sealkote.     Marched  from  Gwalior  on  Decern 
ber  20,  1860,  and  arrived  at  Sealkote  on 
February  22,  1861. 

Average 

893 

53 

51-4 

3"2 

121  '2 

15  men  have  been  discharged,  32  transferred  to  other  corps,  and  1  man  deserted  in  India. 

VV.  F.  Segrave,  Capt.,  71st,  commanding  Depot. 

1st  Battalion, 
18thR.  1.  Regiment 
of  Foot, 

arrived  in  India, 
February  6,  1858. 

Apr.  1,  1858 
„  1859 

„  1860 
„  1861 

846 
1,179 

1,031 

992 

12 
01 

18 
4 

26 

66 

54 
7 

9 
22 

6 
1 

380 
1 

:;} 

Landed  at  Bombay,  and  after  a  month  pro- 
ceeded to  Poona. 

Stationed  at  Poona  from  April  1858  to  No- 
vember 1858.  Marched  from  Poona  via 
Jaulnah  and  Sholapore  into  Secunderabad 
in  July  1859.* 

The  regiment  has  been  stationed  at  Secunder- 
abad from  July  1859  to  the  present  date. 

Average 

1,012 

23f 

88* 

H 

115| 

*  The  regiment  furnished  detachments  to  Nassick,  Asseerghur,  Mulligaum,  Mahableshwur  and  Jaulnah  during  the  mutiny  from 
April  1858  to  April  1860. 

Discharged,  deserted,  and  transfers  given  : — To  April  1,  1858,  17  ;  to  April  1,  1859,  44  ;  to  April  I,  1860,  54  ;  to  April  1, 
1861,5.    Average  30, 

W.  Hi  Graves,  Capt.,  commanding  Depot,  let  Bat.,  18th  R.  I.  Regt. 

5  E  4 


776 


STATISTICS  OF  REGIMENTS  WHICH  HAVE  SERVED  IN  INDIA. 


Name  of  Regiment, 
■with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  Men 
sent 
from 
India  to 
England. 

Reinforce- 
ments. 

Stations  at  -which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 
Trans- 
fer. 

By 

Drafts. 

or  more  in  each  Year,  and  Remarks. 

1st  Battalion,  Gtii 
Regt.  or  Foot, 

arrived  in  India, 
February  20,  1858. 

Apr.  1, 1858 
Mar.31, 1859 

„  1860 
1861 
July  31,1861 

690 
679 

798 
951 
863 

9 

148 

43 
32 
6 

121 

53 
87 

4 

7 
6 
3 

340 

268 
40 

Calcutta  and  on  march. 

Sesseram.      On    field    service.  Benares. 

Azimghur. 
Azimghur.  Benares. 
Benares.  Barrackpore, 
Barrackpore. 

Average 

796-2 

47-6 

52"  2 

4"0 

129'6 

Richajrd  Thompson,  Capt,  6th  Foot,  commanding  Depot  1st  Bat. 


92nd  Regiment  of 

Apr.  1, 1858 

1,029 

20 

12 

343 

Bombay,  Mhow  (on  field  service). 

Highlanders, 

„  1859 

1,150 

65 

60 

13 

20 

Mhow,  Camp  Jhansi. 

arrived  in  India, 

„  1860 

991 

22 

44 

1 

95 

Camp  Matha,  Dugshai,  Camp  Umballa. 

March  6,  1858. 

„  1861 

1,019 

Camp  Umballa,  Camp  Dugshai. 

Average 

1,063 

35 

38 

4 

152 

F.  MacBean,  Bt.-Major,  92nd  Highlanders,  commanding  Depot. 

68th  Regiment  of 

Apr.  1,  1858 

821 

17 

Light  Infantry, 

„  1859 

1,261 

13 

18 

477 

^Rango  on. 

arrived  in  India, 

„  1860 

1,202 

25 

60 

35 

March  23,  1858. 

1861 

1,112 

9 

79 

10 

1 

Average 

1,099 

n| 

39£ 

1233 

J.  Cassidy,  Capt.,  commanding  Depot  68th  Lt.  Infantry. 


2nd  Battalion, 

Apr.  1,  1859 

743 

72 

44 

1 

76 

Calcutta  1  month,  on  march  and  in  the  field  2 

60th  Regiment  of 

months,  Arrah  6  months,  Benares  1  month. 

Royal  Rifles, 

Feb.  28, 1860 

742 

58 

108 

72 

278 

Benares  9  months,  on  march  1  month. 

396  men  on  May  1 5, 

1858,  and  347  men 

„  1860 

942 

Strength  on  departure. 

on  Nov.  14,  1858  ; 

left  India, 

February  28,  1860. 

Average  per  cent.  - 

730 

9 

10 

5 

25 

Atholl  Liddell,  Capt.,  commanding  Depot  2nd  Batt.  60th  Rifles. 


57th  Regt.  Foot, 

Apr.  1,  1859 

833 

17 

10 

6 

79 

Bombay,  Ahmednugger. 

arrived  in  India, 

June  8,  1858  ; 

Mar.  31, 1860 

886 

30 

71 

28 

148 

Ahmednuggur,  Poona. 

left  India, 

November  26,  1860. 

Nov.  26, 1860 

884 

*21 

12 

6 

80 

Poona. 

Average 

867 

23 

31 

13 

102 

*  There  are  5  men  included  in  this  number  who  died  at  the  depot  at  Poona  after  the  departure  of  the  Service  Companies  for 
New  Zealand. 

T.  W.  J.  Lloyd,  Capt.,  commanding  Depot  57th  Regt. 


77th  Regiment  of 
Infantry, 
arrived  in  India, 
July  1,  1858. 

July  1, 
Apr.  1, 

)) 
») 

1858 
1859 
1860 
1861 

574 
597 
934 
877 

80 
51 
116 

30 
27 
45 

132 
441 
124 

At  Calcutta  9  months. 
At  Sessaram  6  months. 
At  Benares  1 5  months. 
At  Hazareebagh  1 1  months. 

Average 

802-66 

83-33 

34 

132-33 

F.  J.  Butts,  Capt.,  commanding  77th  Depot. 
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Name  of  Regiment, 
■with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Number 
of  men 
sent 
from 
India  to 
England. 

Reinforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 

Trans- 
fer. 

By 
Drafts. 

or  more  in  each  Year,  and  Remarks. 

46th  Regiment  or 
Infantry, 

QrfiTTon   in  TtiHii 
alllVCU  111  1I1UI.I, 

October  5,  1858. 

Apr.  1,  1859 
„  1860 

878 
875 

2 
18 

— 
11 

10 

245 

Kurrachee,  and  a  detachment  of  two  companies  at 
Hyderabad  to  February  1859.  Conveyed  by 
steamboat  on  Indus  to  Mooltan,  and  stationed 
there  till  1st  April  1859.  One  man  transferred  to 
other  corps  in  India. 

Mooltan  to  January  I860.  The  regiment  marched 
by  wings  from  Mooltan  to  Jullundur  in  February 
1860.  Jullundur,  and  a  detachment  of  one 
company  at  Phillour  to  1st  April  1860.  Sixteen 
men  transferred  to  other  corps,  and  discharged  in 
India. 

Jullundur,  and  a  detachment  of  one  company  at 
Phillour  to  1st  April  1861.   Thirteen  men  trans- 
ferred to  other  corps  and  discharged  in  India. 

„  1861 

1,085 

14 

51 

13 

92 

Average 

946 

13| 

2*t 

9| 

134A 

H.  F.  Sandwith,  Capt.,  commanding  46th  Depot. 


6th  Regiment  of 

Oct. 

1858 

615 

Dragoons, 

Apr.  1, 

1859 

607 

5 

2 

A  squadron  of  115  men  marched  to  Sattara 

arrived  in  India, 

on  22nd  January  1859.    Head-quarters  at 
Kirkee. 

October  1858. 

1860 

686 

13 

8 

5 

107 

A  squadron  of  110  men  rejoined  regiment 

in    February    1860.      Head-quarters  at 

Kirkee. 

1861 

702 

5 

25 

2 

56 

Kirkee  and  Ahmednuggur  ;  the  regiment  pro- 

ceeded to  the  latter  station  in  Nov.  1860. 

Average 

665 

n 

"§ 

91 

*S 

54± 

John  C.  H.  Gibsone,  Col.,  Commandant,  Cavalry  Depot,  Maidstone, 


9  1st  Regt.  Foot, 

Oct.  8,  1859 

785 

Apr.  1,  1859 

783 

1 

1 

arrived  in  India, 

1860 

893 

27 

33 

10 

163 

October  8,  1858. 

„  1861 

1,090 

30 

38 

15 

273 

Average 

922 

19 

23 

8 

145 

Kamptee.    2  transfers  to  other  corps. 
Kamptee.    2  transfers  to  other  corps. 
Kamptee.    94  transfers  to  other  corps,  and 
discharge  in  India. 


W.  Squirl,  Capt.,  commanding  Depot  91st  Regiment. 


48th  Regt.  Foot, 

Apr.  1,  1859 

798 

4 

o 

2 

arrived  in  India, 
October  21,  1858. 

Mar.  31, 1860 

787 

71 

35 

31 

278 

„  1861 
July  31,1861 

979 
870 

40 

5 

68 

8 

26 
1 

Average  - 

858 

30 

26 

10 

76 

Barrackpore  and  Calpee.  Jheelum,  Humeapore, 
Calpee. 

Cawnpore  and  Allahabad.  Jheelum,  Humea- 
pore, Orai,  Allahabad.  Detachments  on 
march  after  rebels  in  Bundlecund, 

Allahabad  and  Seetapore.  Orai. 

Seetapore  and  Roy  Bareilly. 


J.  R.  Lovett,  Capt.,  commanding  Depot  48th  Regiment. 


3  1st  Regt.  Foot, 
arrived  in  India, 
December  l,  1858 ; 

left  India, 
February  16,  1860. 


Apr.  1,  1859 
1859 
Feb.  16, 1860 


864 
831 
831 
1,133 


3 

3 

2 

Poona. 

9 

62 

268 

172 

Poona. 

when  the  regiment  embarked  for 
China. 


Transfers  given  and  deserters  are  not  included  in  the  above  return. 

C.  Prevost,  Capt.,  commanding  Depot  31st  Regiment. 

5  F 
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Name  of  Regiment, 
with  Date  of 
Arrival  in  India, 
and  of 

Strength 
on  Arrival, 

During  the  Military  Year. 

Military 
Year. 

at  the 
Beginning 
of  each 
Year, 
and  on 
Departure 
from  India. 

Deaths 

Numher 
of  Men 
sent 
from 
India  to 
England. 

Re-inforce- 
ments. 

Stations  at  which  the  Regiment  has 
served  a  Month 

Departure  from 
India. 

in 
India. 

By 

Trans- 
fer. 

By 
Drafts. 

or  more  in  each  Year,  and  Remarks. 

28tii  Regiment  of 
Infantry, 

arrived  in  India, 
.December  o,  looe. 

Dec.  8,  1858 
Apr.  1,  1859 
„  1860 

„  1861 

829 
940 
1,013 

1,026 

_ 

-  2 
*42 

29 

_ 

2 
37 

27 

26 
10 

3 

90 
191 

142 

Bombay. 

Bombay  and  Poona.  1  field  officer,  3  cap- 
tains, 10  subalterns,  500  non-commissioned 
officers  and  rank  and  file  on  field  service  at 
Dwarka  with  Okamundel  Field  Force,  from 
September  29  to  middle  of  November. 
Marched,  from  Poona  for  Nusseerabad,  Feb- 
ruary 17  ;  arrived  April  10. 

Nusseerabad. 

Average 

952 

24-33 

22 

13 

141 

*  Seventeen  killed  in  action  or  died  of  wounds  received  in  action  at  storming  of  Beyt  Fort,  and  occupation  of  Dwarka,  October 
1859. 

S.  Hackett,  Capt,  commanding  Depot  28th  Regiment 


67th  Regiment  of 
Infantry, 
arrived  in  India, 
December  16,  1858. 

Dec.  16, 1859 

763 

32 

41 

38 

52 

Barrackpore.    Embarked  for  field  service  in 
China  September  21,  1859.    Strength  780 
men. 

Average  - 

H.  Collette,  Bt.  Major,  67th  Regiment,  commanding  Depot. 


99th  Regt.  of  Foot, 

arrived  in  India, 

April  1,  1859 

744 

2 

4 

11 

December  18,  1858; 

132} 

Calcutta  the  whole  of  the  period. 

left  India, 

Mar.  24, 1860. 

1,022 

38 

50 

259 

March  24,  1860. 

Average  - 

883 

20 

27 

135 

66 

L.  J.  Nunn,  Capt.,  commanding  Depot  99th  Regiment. 

1st  Batt.  3rd  Regt. 

Dec.  29, 1858 

715 

29 

168 

Dum  Dum. 

of  Foot  (Buffs), 

arrived  in  India, 

April  1,1859 

982 

22 

99 

21 

129 

Dum  Dum  and  Calcutta. 

December  29,  1858; 

left  India, 

Nov.  14,1859 

1,011 

November  14,  1859. 

Average 

926 

2' 20 

9-90 

5 

29-70 

G.  J.  Ambrose,  Lieut.-Col.,  commanding  1st  Batt.,  3rd  Foot. 


1st  Batt.  4th  King's 
Own  Regt.  Foot, 
arrived  in  India, 
January  30,  1859  ; 
at  present  in  India. 

Average  - 

Jan.  30, 1859 
Apr.  1,  1859 
„  1860 
„  1861 

816 
814 
991 

933 

2 
37 
50 

67 
41 

1 

40 

293 
60 

Ahmedabad,  2  months. 
Ahmedabad,  12  months. 
Ahmedabad,     10  months;    Kurrachee,  2 
months. 

912-67 

29-67 

36 

13-67 

117-33 

Aug.  E.  H.  Ansell,  Capt.,  commanding  Depot  1st  Batt.,  4th  King's  Own  Regiment. 

73rd  Regiment  of 
Foot, 

arrived  in  India, 
April  24,  1858; 

left  India, 
April  20,  1861. 

Average  - 

Apr.  1, 1859 

„  1860 
„  1861 
Apr.  20,  1861 

765 

765 

765 
704 
616 

96 

49 

34 
4 

42 

37 

8 
10 

3 
7 
3 

134 
135 
259 

Calcutta  to  beginning  of  July,  Benares  to 

29th  September,  field  service  from  29th 

September  to  end  of  year. 
April,  May,  and  June,  field  service;  July  to 

end  of  October,  Lucknow;  November  to 

March,  Dinapore. 
Dinapore. 
Chinsurah. 

Strength  on  departure  from  India. 

999§ 

32i 

61 

176 

G.  H.  Smith,  Col.,  commanding  73rd  Regiment. 
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Strength 

During  the  Military  Year. 

Name  of  Regiment, 
with  Date  01 
Arrival  in  India, 
and  of 

on  Arrival, 

Military 

at  the 
Beginning 

Number 

Re-inforce- 

Stations  at  which  the  Regiment  has 

Year. 

of  each 
Year, 
and  on 

Deaths 

of  Men 
sent 
from 

ments. 

served  a  Month 

Departure  from 
India. 

in 

By 

By 
Drafts. 

or  more  in  each  Year,  and  Remarks. 

Departure 

India. 

India  to 

Trans- 

from India. 

England. 

fer. 

3rd  Regiment  of 
Hussars. 


This  return  cannot  be  filled  up,  there  being  no  record  in  possession  of  the  regiment  at  the  present  time 
giving  the  information;  the  documents  that  would  have  done  so  were  given  into  the  Adjutant- General's 
office  in  India,  and  the  hospital  records  (64  vols.)  sent  to  Fort  Pitt,  Chatham,  on  the  return  of  the 
regiment  from  India  in  1853. 


H.  Monckton,  Lieut.-Col.  commanding  3rd  (King's  Own)  Hussars. 


63rd  Regt.  Foot. 


The  63rd  Regiment  returned  from  India  in  1847. 


C.  A.  Hand,  Capt.,  63rd  Regiment,  commanding  Depot. 


62nd  Regt.  Foot.    The  62nd  Regiment  arrived  in  England  from  India  in  1847. 


S.  G.  Carter,  Capt.,  commanding  Depot  62nd  Foot. 


55th  Regt.  Foot. 


Regiment  at  home  since  arrival  from  Gibraltar. 


R.  Hume,  Lieut.-Col.,  commanding  55th  Foot. 


50th  Reg.  Infantry. 


In  consequence  of  the  want  of  necessary  documents,  this  return  cannot  be  completed. 


C.  F.  Young,  Lieut.,  commanding  Depot  50th  Regiment. 
E.  Jeffreys,  Col.,  5th  Depot  Battalion. 


49th  Regt.  of  Foot. 


The  49th  Regiment  has  not  been  in  India  since  1843,  and  no  records  are  with  the  Regiment  from  which 
this  return  could  be  filled  up. 


Clement  A.  Edwards,  Col.,  commanding  49th  Regiment. 


4 1  st  Regt.  of  Foot. 


The  41st  Regiment  returned  from  the  East  Indies  in  July  184.3,  and  there  are  no  documents  now  extant  that 
can  give  the  information  required  by  this  return. 


II.  W.  Meredith,  Major,  commanding  41st  Welch  Regiment. 


26th  or  Cameronian 
Regiment  of  Foot. 


26th  Regiment  has  not  been  in  India  since  1843,  this  return  is  blank  in  consequence  of  there  being  no 
documents  with  the  Regiment  to  give  the  information  required. 


F.  Carey,  Lieut.-Col.,  commanding  26th  Cameronians. 


Depot,  1st  Batt. 
17tii  Reg.  of  Foot. 


The  1st  Battalion,  17th  Regiment,  has  not  served  in  India  since  the  Year  1847. 


P.  M'Pherson,  Captain,  commanding  Depot  1st  Battalion  17th  Regiment. 


1st  Batt.  9th  Reg. 
of  Foot. 


The  Regiment  did  not  serve  in  India. 


J.  E.  MacDonnell,  Ensign,  1st  Battalion,  9th  Foot,  commanding  Depot. 


1st  Battalion,  2nd 

Queen's  Royal 
Reg.  of  Infantry. 


The  Regiment  not  having  been  in  India  since  the  year  1846,  there  is  no  record  ill  possession  of  the  Depot 
companies  to  give  the  required  information. 


F.  Connor,  Captain,  commanding  Depot,  1st  Battalion,  2nd  Queen's. 

T.  Addison,  Lieut.-Col.,  commanding  1st  Battalion^  2nd  Queen's  Royal  Regiment. 
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REPORT  UPON  THE  METEOROLOGY  OF  INDIA  IN  RELATION  TO  THE  HEALTH 

OF  THE  TROOPS  THERE  STATIONED, 

By  James  G-laisher,  Esq.,  F.R.S.,  &c,  Secretary  to  the  British  Meteorological* Society. 


Sir,  Blackheath,  May  9,  1863. 

In  the  Report  upon  the  meteorology  of  India,  and 
its  relation  to  the  health  of  troops  resident  there,  which 
I  have  the  honour  to  submit  to  you,  I  have  endeavoured  to 
indicate  at  different  seasons  of  the  year  the  heights  at 
which  the  English  climate  is  most  nearly  approached,  and 
the  several  investigations  it  was  considered  desirable  to  carry 
out. 

On  reducing  all  the  observations  I  had  at  first  at  my 
command,  I  found  the  results  too  few,  and  too  discordant 
to  place  any  confidence  in  them ;  I  then  sought  for  addi- 
tional observations,  and  first  for  all  observations  which  have 
been  made  in  fixed  observatories  in  India,  next  for  all 
others  I  could  find  in  all  the  libraries  at  my  command,  and 
from  every  available  source. 

All  the  information  possessed  by  the  India  Office,  the 
Army  Medical  Department,  were  placed  at  my  disposal,  and 
my  best  thanks  are  due  to  many  gentlemen,  particularly 
to  Dr.  Gibson,  C.B.,  Dr.  Balfour,  F.R.S.,  Dr.  Logan,  Sir 
Ranald  Martin,  C.B.,  F.R.S.,  and  Colonel  Sykes,  M.P.,  who 
gave  me  all  the  assistance  in  their  power,  and  placed  all 
their  MSS.  in  my  hands. 

When  all  the  observations  thus  collected  were  reduced 
I  had  local  information  at  many  places,  but  which  I  found 
was  scarcely  available  for  the  purposes  of  your  Commission, 
I  then  sought  to  combine  the  results  in  various  ways  with 
the  view  of  their  general  application,  but  generally  failed 
to  satisfy  myself ;  but  finally  I  determined  the  change  of 
temperature  for  one  degree  of  longitude,  and  for  one  degree 
of  latitude,  by  means  of  which  I  was  enabled  to  calculate, 
with  a  near  approximation  to  the  truth,  the  three  most 
important  elements  of  research  of  high  day,  low  night,  and 
mean  temperature  of  the  air  in  every  month  for  every  part 
of  India,  even  where  no  observations  had  been  made. 

Having  succeeded  so  far  it  became  necessary  to  ascertain 
the  effect  of  elevation  upon  temperature  in  every  month  of 
the  year,  in  each  of  the  three  presidencies,  and  it  was  found 
that  there  was  no  certain  difference  in  the  law  of  decrease 
of  temperature  with  height  in  one  part  of  India  from 
another  in  the  same  month,  but  that  the  law  was  different 
in  the  different  months.  In  the  winter  months  the  decrease 
of  mean  temperature  for  elevations  up  to  1,000  feet  are 
small,  amounting  to  1^°  only,  but  this  difference  increases 
from  March  to  4  |°  in  August,  and  then  decreases  gradually 
month  by  month  to  January. 

The  reduction  of  temperature  at  heights  exceeding 
1,000  feet  are  smaller  in  the  winter  months  than  in  the 
summer  months,  the  former  being  about  two-thirds  of  the 
latter. 

These  results  are  remarkable  and  important ;  they  do  not 
confirm  a  constant  decrease  of  temperature  for  a  constant 
increase  of  elevation,  but  on  the  contrary  give  results 
varying  both  with  the  elevation  and  season  of  the  year. 

And  these  results  are  not  in  accordance  with  those  I  have 
recently  obtained  in  the  balloon  experiments,  in  which  a 
reduction  of  temperature  of  1°  is  found  for  an  average 
difference  of  height  of  137  feet  for  the  first  1,000  feet,  the 
space  gradually  increasing  to  400  feet  for  the  same  decline 
of  temperature  of  1°  in  the  twelfth  1,000  feet.  The 
law  of  decrease  of  temperature  is  therefore  apparently  very 
different  in  India  from  that  found  in  England. 

The  general  agreement  of  the  results  from  different  parts 
of  India  in  the  same  season  surprised,  but  enabled  me, 
with  some  confidence,  to  calculate  the  extremes  and  mean 
temperature  at  any  elevation  with  almost  equal  accuracy 
with  those  at  low  elevations. 

The  mountain  climates  throughout  India  include  portions 
where  the  sun's  direct  heat,  the  extremes  and  mean  tem- 
perature of  the  air,  differ  but  little  from  those  of  England, 
and  where  doubtless  the  health  of  Europeans  may  certainly 
be  preserved  to  a  high  degree. 

The  next  important  step  was  to  determine  the  heights 
at  which  these  temperatures  would  be  reached. 

For  this  purpose  I  first  determined  the  average  meteoro- 


logical elements  at  Greenwich  as  a  standard  for  Eng- 
land. 

The  next  step  was  to  determine  the  monthly  excess 
of  temperature  in  every  part  of  India  over  that  in  England 
in  every  month,  and  then  to  ascertain  the  heights  at  which 
the  excess  would  be  counteracted. 

These  heights  are  calculated  for  high  day,  low  night,  and 
mean  temperature.  In  some  instances  they  will  be  found 
to  be  at  a  height  not  always  attainable,  but  those  nearest 
approaching  would  doubtless  be  attended  with  the  greatest 
probability  of  continued  health  to  the  troops. 

So  far  as  I  am  able  to  judge  from  the  discussion  of  all 
the  observations,  the  climate  of  the  hill  stations  in  India 
is  dry  enough,  the  temperature  low  enough,  and  the  sky 
clear  enough,  without  any  excess  of  rain  for  Europeans. 

From  the  Tables  in  the  Report  it  will  be  seen  that  at 
heights  of  5,000  to  6,000  feet  the  mean  annual  temperature 
would  be  about  10°  higher  than  England,  with  a  smaller 
daily  range,  offering  I  think  a  healthy  climate,  except  in 
exceptional  cases  where  local  circumstances  exist  to  counte- 
ract the  favourable  meteorological  conditions. 

The  observations  of  solar  radiation  have  been  too  few  and 
they  are  too  discordant  to  be  used  safely ;  for  the  most  part 
no  mention  has  been  made  of  the  kind  of  instrument  used, 
and  no  information  given  upon  its  situation.  There  is 
reason  to  believe  that  the  instrument  has  been  in  some 
cases  placed  near  the  soil,  others  at  some  distance  from  it, 
and  in  others  in  close  proximity  to  painted  wood  and 
highly  heated  bodies. 

The  best  conclusions  I  can  draw  from  the  observations 
are  that  in  the  Madras  Presidency  the  average  solar  radiation 
for  the  year  is  about  100D;  in  Bombay  it  exceeds  100°,  and 
in  Bengal  reaches  105°  ;  but  at  Fort  William,  Calcutta,  the 
average  for  the  year  is  132°. 

This  certainly  seems  to  be  too  high ,  these  readings 
decrease  from  15°  to  20°  for  heights  reaching  to  5,000  feet, 
and  is  also  less  in  the  vicinity  of  the  sea. 

The  observations  for  the  humidity  of  the  air  have  been 
far  too  few.  There  has  been  unfortunately  a  prejudice  in 
India  against  the  use  of  the  dry  and  wet  bulb  thermometers, 
particularly  in  elevated  districts,  and  there  have  been  very 
few  observations  made  on  the  dew  point  by  any  hygrometer. 
This  is  greatly  to  be  regretted,  as  bearing  in  a  most  impor- 
tant degree  on  this  question  in  India,  I  took  a  series  of 
simultaneous  observations  of  the  dry  and  wet  bulb  thermo- 
meter with  DanieU's  and  Regnault's  hygrometers  in  the 
recent  balloon  experiments,  and  I  find  the  results  by  the 
use  of  the  dry  and  wet  bulb  thermometers  are  nearly  iden- 
tical with  those  asjfound  by  the  direct  use  of  either  DanieU's 
or  Regnault's  hygrometer  up  to  great  heights  in  the  atmo- 
sphere, and  therefore  the  dry  and  wet  bulb  thermometers 
may  be  used  with  confidence  in  India  to  any  height  where 
man  may  be  resident. 

The  observations  upon  the  direction  of  the  wind  are 
limited  and  do  not  agree  at  the  different  stations,  and  I  do 
not  feel  that  the  discussion  of  the  observations  enables  me 
to  add  any  additional  information  upon  this  head. 

I  have  now  to  the  utmost  of  my  means  collected  every 
observation  made  in  India,  and  discussed  them  with  the  view 
of  rendering  the  results  applicable  for  the  purposes  of  this 
Commission. 

The  results  derived  are  as  decided  as  could  possibly  be 
expected,  and  may  be  used  with  some  confidence,  as  the 
calculated  temperature,  when  compared  with  the  observed 
temperature  at  places  where  the  longest  and  best  series  of 
observations  have  been  made,  are  found  to  be  accordant. 

I  cannot  help  expressing  a  hope  that  future  meteorological 
observations  in  India  may  be  carried  out  under  some  general 
system  on  a  uniform  plan,  both  with  respect  to  instruments, 
their  position,  and  general  instructions. 

I  have,  &c. 

James  Glaisher. 

T.  Baker,  Esq., 
Secretary  to  the  Commission  of  Inquiry  into  the 
Sanitary  State  of  the  Army  in  India. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


REPORT  UPON  THE  METEOROLOGY  OF  INDIA. 


Section  I. — On  Atmospheric  Pressure  or  corrected 
Reading  of  the  Barometer. 


Throughout  India  the  daily  increase  and  decrease  in  the 
reading  of  the  barometer  takes  place  with  great  regularity. 
At  about  4  o'clock  in  the  morning  a  minimum  reading 
occurs,  it  then  turns  to  increase,  and  at  about  1 0  o'clock  a.m. 
a  maximum  ;  it  decreases  till  about  5  p.m.  when  a  second 
minimum  pressure  takes  place,  and  a  second  maximum 
pressure  is  attained  at  about  11  p.m.  The  maximum 
reading  therefore  occurs  one  or  two  hours  before  noon  or 
midnight,  and  the  minimum  reading  at  about  one  or  two 
hours  before  sunrise  or  sunset. 

The  actual  reading  is  greater  at  its  morning  maximum 
than  at  its  evening  maximum,  and  generally  lower  at  the 
evening  minimum  than  at  the  morning  minimum.  The 
time  of  evening  maximum  remains  pretty  nearly  constant. 


The  difference  between  the  mean  daily  readings  of  the 
barometer  on  two  consecutive  days,  seldom  exceeds  0"2 
inch,  the  whole  daily  range  is  generally  less  than  O'l 
inch.  The  daily  ranges  are  somewhat  larger  in  winter  than 
in  summer. 

The  barometer  reading  is  highest  in  January,  and  de- 
creases gradually  till  June,  and  increases  gradually  from 
July  to  December  all  over  India. 

The  decrease  of  readings  from  January  to  June  is  0'26 
inch  in  the  Presidencies  of  Madras  and  Bombay,  and  about 
0"44  inch  in  that  of  Bengal.  The  increase  from  July 
to  December  is  about  the  same  amount  in  the  respective 
presidencies. 

The  mean  atmospheric  pressure  is  subjected  to  very  little 
change  from  year  to  year,  as  will  be  seen  from  the  two 
following  series  of  observations  taken  at  the  Observatories 
of  Madras  and  Bombay. 


Table  I.  showing  the  Mean  Monthly  Reading  of  the  Barometer  at  Madras. 


Years. 


MONTHS. 

1796. 

1797. 

1798. 

1799. 

1800. 

1801. 

1802. 

1803. 

1804. 

1805. 

1806. 

1807. 

1813. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 

30 

11 

30 

07 

30 

14 

30 

10 

30 

13 

30 

io 

30 

09 

30 

12 

.",0 

15 

30 

15 

30 

5 

29 

94 

29 

92 

February  - 

30 

13 

30 

09 

30 

06 

30 

1  1 

30 

11 

30 

08 

30 

09 

30 

•08 

30 

13 

30 

1 1 

30 

08 

29 

96 

29 

89 

March 

30 

06 

30 

01 

30 

05 

30 

04 

30 

04 

30 

01 

30 

03 

30 

06 

30 

14 

30 

04 

30 

03 

30 

53 

29 

85. 

April 

29 

99 

29 

93 

29 

94 

30 

02 

29 

95 

29 

92 

29 

99 

30 

00 

29 

99 

29 

96 

30 

01 

29 

78 

May  - 

29 

90 

29 

84 

29 

93 

29 

88 

29 

87 

29 

88 

29 

91 

29 

82 

29 

88 

29 

88 

29 

79 

29 

72 

June  - 

29 

86 

29 

83 

29 

86 

29 

87 

29 

85 

29 

84 

29 

87 

29 

88 

29 

89 

29 

86 

29 

88 

29 

92 

29 

73 

July  -    .  - 

29 

86 

29 

82 

29 

86 

29 

84 

29 

86 

29 

85 

29 

85 

29 

89 

29 

88 

29 

88 

29 

85 

29 

80 

29 

74 

August 
September  - 

29 

88 

29 

84 

29 

91 

29 

89 

29 

89 

29 

87 

29 

92 

29 

93 

29 

92 

29 

91 

29 

87 

29 

87 

29 

77 

29 

92 

29 

91 

29 

91 

29 

93 

29 

95 

29 

89 

29 

94 

29 

92 

29 

94 

29 

93 

29 

91 

29 

82 

29 

80 

October 

29 

96 

29 

93 

29 

92 

30 

04 

29 

89 

29 

95 

30 

00 

30 

08 

29 

98 

29 

86 

29 

98 

29 

83 

29 

83 

November  - 

30 

00 

30 

04 

30 

06 

30 

07 

30 

03 

30 

01 

30 

02 

30 

08 

30 

08 

30 

05 

29 

97 

29 

60 

29 

91 

December  - 

30 

05 

30 

08 

30 

13 

30 

09 

30 

04 

so- 

07 

30- 

01 

30* 

12 

30 

15 

30 

14 

30 

04 

30 

00 

30 

03 

Means 

29 

97 

29- 

95 

29 

98 

29 

99 

29 

96 

29- 

96 

30- 

00 

30- 

00 

29- 

98 

29 

96 

29 

92 

29 

83 

Years. 


MONTHS. 

1814. 

1815. 

1816. 

1817. 

1818. 

1819. 

1820. 

18 

21. 

1822. 

1823. 

1824. 

1825. 

1826. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 

29 

91 

30 

07 

30 

13 

30 

17 

30 

12 

30 

08 

30 

04 

30 

10 

30 

15 

30 

17 

30 

18 

30 

19 

30 

01 

February  - 

30 

00 

30 

00 

30 

10 

30 

13 

30 

10 

30 

11 

30 

06 

30 

15 

30 

15 

30 

16 

30 

13 

30 

15 

29 

94 

March 

29 

97 

29 

95 

30 

01 

30 

04 

30 

04 

30 

00 

29 

87 

30 

08 

30 

08 

30 

07 

30 

10 

30 

10 

29 

92 

April 

29 

87 

29 

90 

29 

95 

30 

02 

30 

04 

29 

82 

29 

98 

30 

•06 

30 

08 

30 

00 

30 

04 

30 

04 

29 

80 

May  - 

29 

83 

29 

85 

29 

86 

29 

94 

30 

09 

29 

86 

29 

38 

29 

93 

29 

90 

29 

92 

29 

92 

29 

96 

29 

77 

June  - 

29 

79 

29 

83 

29 

84 

29 

90 

29 

85 

29 

89 

29 

91 

29 

94 

29 

91 

29 

89 

29 

87 

29 

91 

29 

75 

July  - 

29 

80 

29 

79 

29 

85 

29 

90 

29 

87 

29 

83 

29 

95 

29 

93 

29 

88 

29 

89 

29 

93 

29 

92 

29 

75 

August 
September  - 

29 

80 

29 

88 

29 

86 

29 

89 

29 

80 

29 

88 

29 

94 

29 

94 

29 

91 

29 

92 

29 

96 

29 

93 

29 

67 

29 

85 

29 

87 

29 

90 

29 

90 

29 

89 

29 

90 

30 

05 

29 

94 

29 

93 

29 

94 

29 

99 

29 

99 

29 

82 

October 

29 

88 

29 

95 

30 

03 

29 

98 

29 

68 

29 

93 

30 

03 

30 

06 

30 

00 

30 

06 

30 

03 

30 

03 

29 

90 

November  - 

29 

98 

29 

90 

30 

04 

29 

99 

30 

02 

29 

99 

30 

12 

30 

12 

30 

06 

30 

12 

30 

07 

30 

05 

29 

94 

December  - 

30' 

01 

30 

05 

30 

10 

30 

11 

29 

89 

30 

11 

30 

07 

30 

17 

30 

11 

30 

12 

30 

20 

30 

12 

30 

01 

Means  - 

29 

89 

29 

92 

29 

97 

29 

99 

29 

95 

29 

95 

29 

•i.-, 

30 

03 

30 

01 

30 

02 

30 

03 

30 

03 

29 

85 

Years. 


MONTHS. 

1827. 

1828. 

1829. 

1830. 

1831. 

1832. 

1833. 

1834. 

1835. 

1836. 

1837. 

1838. 

1839. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 

30- 

00 

30 

01 

29 

99 

30 

10 

30 

08 

30 

03 

30 

07 

29 

99 

30 

00 

30 

07 

30 

03 

29 

92 

29 

99 

February  - 

29- 

95 

29 

99 

29 

97 

30 

02 

29 

97 

29 

97 

29 

97 

29 

96 

29 

98 

30 

03 

30 

00 

29 

99 

29 

97 

March 

29 

97 

29 

91 

29 

96 

29 

93 

29 

96 

29 

90 

29 

91 

29 

92 

29 

92 

29 

98 

29 

92 

29 

92 

29 

92 

April  -       -  - 

29 

90 

29 

86 

29 

84 

29 

90 

29 

82 

29 

84 

29 

86 

29 

87 

29 

91 

29 

92 

29 

72 

29 

84 

29 

84 

May  -       -  - 

29 

79 

29 

79 

29 

74 

29 

82 

29 

70 

29 

73 

29 

66 

29 

78 

29 

76 

29 

79 

29 

81 

29 

77 

29 

72 

June  - 

29 

70 

29 

72 

29 

72 

29 

63 

29 

67 

29 

66 

29 

75 

29 

72 

29 

76 

29 

75 

29 

77 

29 

71 

29 

69 

July  - 

29 

74 

29 

73 

29 

76 

29 

75 

29 

70 

29 

68 

29 

72 

29 

72 

29 

77 

29 

76 

29 

74 

29 

74 

29 

72 

August 

29 

78 

29 

75 

29 

79 

29 

78 

29 

71 

29 

75 

29 

77 

.  29 

75 

29 

78 

29 

75 

29 

76 

29 

72 

29 

74 

September  - 

29 

81 

29 

81 

29 

81 

29 

81 

29 

70 

29 

79 

29 

78 

29 

80 

29 

84 

29 

81 

29 

82 

29 

77 

29 

79 

October 

29 

92 

29 

86 

29 

85 

29 

82 

29 

76 

29 

87 

29 

88 

29 

83 

29 

88 

29 

95 

29 

85 

29 

90 

29 

85 

November  - 

29 

97 

29 

94 

29 

96 

29 

93 

29 

87 

30 

01 

30 

00 

29 

99 

30 

01 

29 

94 

29 

87 

29 

92 

29 

92 

December  - 

30 

02 

30 

02 

30 

00 

30 

02 

30 

05 

29 

96 

30 

01 

30 

06 

29 

97 

29 

99 

29 

98 

30 

05 

Means  - 

29-88 

29 

•86 

29 

86 

29 

87 

29 

83 

29 

86 

29 

86 

29 

89 

29 

89 

29 

85 

29 

85 

29 

84 

(continued.) 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
Table  I.  showing  the  Mean  Monthly  Beading  of  the  Barometer  at  Madras — continued. 


785 


Months. 


Years 

Means, 

1796 

to 

1840. 

1841. 

1842. 

1843. 

1844. 

1 845. 

1846. 

1847. 

18 

48. 

1849. 

1850. 

1850. 

in. 

in. 

in 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

- 

30-05 

29 

93 

29 

ji> 

30 

00 

30 

00 

30- 

02 

30 

07 

29 

98 

30 

00 

29-98 

29 

91 

30-05 

- 

29-99 

29 

96 

29 

95 

29 

98 

29 

98 

29- 

97 

30 

01 

29 

95 

29 

99 

29-93 

29 

98 

30-03 

- 

29-95 

29 

84 

29 

84 

29 

89 

29 

91 

29- 

92 

29 

92 

29 

92 

£9 

88 

29-89 

29 

93 

29-98 

29  •  79 

29 

81 

29 

79 

29 

86 

29 

81 

29- 

82 

29 

84 

29 

83 

SS 

80 

29-  77 

29 

84 

29  *  90 

29-71 

29 

70 

29 

72 

29 

69 

29 

70 

29- 

71 

29 

76 

29 

74 

29 

7.3 

29-67 

29 

75 

29-80 

- 

29-66 

29 

67 

29- 

66 

29 

70 

29 

67 

29- 

71 

29 

72 

29 

69 

29 

69 

29-69 

29 

67 

29-78 

29  ■  69 

29 

66 

29- 

69 

29 

70 

29 

72 

29- 

73 

29 

73 

29 

71 

29 

72 

29-71 

29 

70 

29-79 

29-72 

29 

75 

29- 

72 

29 

76 

29 

73 

29- 

74 

29 

75 

29 

74 

29 

74 

29-74 

29 

76 

29-82 

29-73 

29 

72 

29- 

86 

29 

77 

29 

79 

29- 

83 

29 

77 

29 

75 

29 

78 

29-74 

29 

78 

29-85 

29-84 

29 

82 

29- 

87 

29 

85 

29 

87 

29- 

85 

29 

81 

29 

85 

29 

82 

29-84 

29 

82 

29-91 

29-88 

29 

86 

29 

94 

29 

94 

29 

96 

29- 

98 

29 

93 

29 

93 

29 

92 

29-92 

29 

89 

29-98 

29-95 

29 

88 

30- 

01 

29 

98 

29 

93 

29- 

97 

29 

96 

29 

92 

29 

96 

29-94 

30 

00 

30-03 

29-83 

29 

80 

29- 

75 

29 

84 

29 

84 

29- 

84 

29 

85 

29 

83 

29 

83 

29-81 

29 

83 

29-91 

January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 

Means 


Table  II.  showing  the  Mean  Monthly  Reading  of  the  Barometer  at  Bombay. 


Years. 

Means 

1847 

1847. 

1848. 

1849. 

18 

50. 

18 

51. 

1852. 

1853. 

1854. 

1855. 

1856. 

18 

57. 

1858. 

to 
1858. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

29-92 

29 

93 

29 

95 

29 

89 

29 

96 

29 

93 

29 

94 

29 

94 

29 

94 

29 

29 

29 

93 

29 

92 

29-93 

29-90 

29 

92 

29- 

91 

29 

93 

29 

90 

29 

90 

29 

87 

29 

92 

29 

93 

29 

92 

29 

87 

29 

94 

29-91 

29-87 

29 

83 

29 

87 

29 

89 

29 

86 

29 

83 

29 

86 

29 

89 

29 

85 

29 

14 

29 

83 

29 

85 

29-86 

29-79 

29 

77 

29 

78 

29 

82 

29 

78 

29 

79 

29 

80 

29 

79 

29 

82 

29 

79 

29 

79 

29 

80 

29-79 

29-72 

29 

74 

29 

71 

29 

76 

29 

74 

29 

75 

29 

78 

29 

76 

29 

78 

29 

72 

29 

74 

29 

67 

29-74 

29-62 

29 

65 

29 

62 

29 

64 

29 

•63 

29 

63 

29 

64 

29 

67 

29 

66 

29 

65 

29 

64 

29 

70 

29-65 

29-65 

29 

65 

29 

67 

29 

•65 

29 

60 

29 

66 

29 

67 

29 

62 

29 

66 

29 

61 

29 

65 

29 

67 

29-65 

29-71 

29 

71 

29 

70 

29 

74 

29 

70 

29 

73 

29 

74 

29 

71 

29 

74 

29 

71 

29 

68 

29 

72 

29-72 

29-75 

29 

81 

29 

73 

29 

79 

29 

78 

29 

76 

29 

79 

29 

72 

29 

79 

29 

80 

29 

81 

29 

78 

29-77 

29-83 

29 

83 

29 

84 

29 

79 

29 

83 

29 

86 

29 

85 

29 

79 

29 

83 

29 

83 

29 

86 

29 

82 

29  •  83 

29-89 

29 

91 

29 

89 

29 

89 

29 

84 

29 

91 

29 

86 

29 

92 

29 

94 

29 

90 

29 

92 

29 

93 

29-90 

29-90 

29 

92 

29 

91 

29 

95 

29 

95 

29 

92 

29 

96 

29 

93 

29 

94 

29 

93 

29 

98 

29 

94 

29-94 

29-80 

29 

81 

29 

80 

29-81 

29 

80 

29 

81 

29 

81 

29 

80 

29 

82 

29 

81 

29 

81 

29 

81 

29-81 

Months. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Means 


The  change  m  tne  atmospneric  pressure  irom  montn  to 
month  is  very  constant  in  different  years,  and  the  mean 
annual  pressure  is  subjected  to  but  very  little  change  from 
year  to  year  as  before  remarked. 

In  the  Appendix  will  be  found  the  monthly  readings  of 
the  barometer  at  different  stations  scattered  over  India, 
in  Tables  CVI.  to  CVIII.  at  pages  847  and  848;  but,  as  I 
do  not  know  the  direct  influence  which  the  variations  of 
atmospheric  pressure  can  produce  on  human  life,  parti- 
cularly where  the  changes  are  so  limited  in  extent,  and 
as  the  barometric  observations  bear  no  comparison  to  the 
immense  influence  of  heat,  it  is  scarcely  requisite  to  dwell 
upon  them  at  greater  length  in  the  present  inquiry ;  I  there- 
fore proceed  to  consider  the  average  temperature  of  the  air 
over  India,  in  relation  to  its  maximum  by  day,  its  mini- 
mum by  night,  its  daily  range,  and  its  mean  value. 


successive  differences  between  the  numbers  in  the  first  three 
columns. 

Table  III.  showing  the  Mean  Monthly  Maximum  Tempera- 
ture of  the  Air  at  different  Latitudes. 


Section  II. 

On  the  observed  high  day  temperature  of  the  Air. 
Deduced  effect  of  a  change  of  1  °  of  latitude.  Deduced 
effect  of  a  change  ofl°  of  longitude.  Deduction  of 
formula;  to  calculate  high  dag  temperature  at  low 
elevations  over  India.  Law  of  decrease  of  high,  day 
temperature  with  elevation. 

On  observed  High  Day  Temperature  of  the  Air. 

The  mean  monthly,  quarterly,  half-yearly,  and  yearly 
observed  maximum  temperatures  of  the  air  will  be  found  in 
the  Appendix  in  each  presidency  arranged  in  the  order  of 
latitude  for  all  stations  at  which  this  element  has  been 
observed..  See  Tables  CIX.,  CXIX.,  and  CXXIX. 

Determination  of  the  effect  of  a  change  of  1°  of  Latitude  on 
High  Day  Temperature  of  the  Air. 
Tables  XLIII.,  XLIV.,  and  XLV.,  pages  820  and  821,  were 
formed  of  the  results  of  this  element  from  stations  whose  ele- 
vations above  the  level  of  the  sea  are  less  than  1,000  feet,  in 
the  presidencies  of  Madras,  Bombay,  and  Bengal  respec- 
tively. By  taking  the  means  of  the  numbers  in  each  month  of 
these  groups  of  stations,  the  first  three  columns  of  the  next 
table  were  formed,  showing  the  mean  of  all  the  maximum 
temperatures  of  stations  of  low  elevations  in  each  presidency, 
with  a  corresponding  mean  longitude  and  latitude,  and  the 
numbers  in  the  last  three  columns  are  found  by  taking  the 


Months. 

Lat.  - 
Long.  - 
Height 

Mean  Maximum  Temperature 
of  groups 

Difference,  of  Mean 
Maximum  Temperature 
of  groups 

AandB|B  and  C|A  andC 

A 

B 

C 

Corresponding  to  a 
Difference  of  Latitude  of 

14°  49'  N. 
79°  26'  E. 
126  Feet. 

21°  22'  N. 
71°  44'  E. 
215  Feet. 

26°  49'  N. 
80°  SS'  E. 
527  Feet. 

6°  33' 
and 
7°  42' 
of  Long. 

5°  27' 
and 
8°  49' 
of  Long. 

12°  0' 
and 
1°  6' 
of  Long. 

O 

o 

o 

January 

82 

8°1 

73 

-  1 

-  8 

-  9 

February 

85 

86 

76 

+  1 

-10 

-  9 

March  - 

89 

91 

85 

+  2 

-  6 

-  4 

April  - 

91 

96 

93 

+  5 

-  3 

+  2 

May 

94 

99 

98 

+  5 

-  1 

+  4 

June 

92 

95 

97 

+  3 

+  2 

+  5 

July 

88 

92 

93 

+  4 

+  1 

+  5 

August  - 

88 

88 

89 

0 

+  1 

+  1 

September  - 

87 

88 

89 

+  1 

+  1 

+  2 

October 

86 

90 

87 

+  4 

-  3 

+  1 

November  - 

83 

87 

79 

+  4 

-  8 

-  4 

December  - 

82 

83 

71 

+  1 

-12 

-11 

The  numbers  in  the  fifth  and  sixth  columns  are  affected 
by  the  influence  of  a  great  difference  of  longitude,  whilst 
those  in  the  last  column  show  the  effect  of  a  difference  of 
12°  in  latitude  and  of  one  degree  only  in  longitude  ;  the  effect 
of  the  latter  may  possibly  be  neglected,  and,  if  so,  the 
effect  of  an  increase  of  one  degree  in  latitude,  is  as  follows 
in  the  different  months  :  — 

In  January  a  decrease  of  0o-7  for  an  increase  of  1°  of 

north  latitude. 
In  February  a  decrease  of  0°'7  , , 

In  March  a  decrease  of  0o-3  ,, 
In  April  an  increase  of  0°"2  ,, 
In  May  an  increase  of  0°*3  ,, 
In  June    an  increase  of  0°  •  4  , , 

In  July  an  increase  of  0o,4  ,, 
In  August  an  increase  of  0°"1  ,, 
In  September  an  increase  of  0°'2  , , 

In  October  an  increase  of  0o,l 
In  November  a  decrease  of  0°'3 
In  December  a  decrease  of  1°'  1  , , 

5  a 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Determination  of  the  effect  of  a  change  of  1°  of  Longitude  on 
High  Day  Temperature  in  India. 
Turning  our  attention  to  the  influence  of  longitude  on 
high  day  temperature,  we  find  that  in  the  presidency  of 
Madras  south  of  latitude  15°  there  are  not  sufficient  stations 
available  for  this  investigation ;  and,  with  the  exception  of 
Cannanore  and  Madras,  which  differ  in  latitude  by  1°  12' 
and  in  longitude  by  about  5°,  with  10  years'  observations 
at  the  former,  and  55  at  the  latter,  there  are  no  means  of 
finding  the  monthly  coefficient.  In  the  other  parts  of 
India,  the  investigation  was  treated  in  every  way  as  described 
in  section  for  mean  temperature,  and  the  following  tables 
formed. 

Table  IV.  showing  the  effect  of  an  Increase  of  1°  of  East 
Longitude  on  High  Day  Temperature. 


Months. 

Latitudes  N. 

As  found  by 
comparing 
Cannanore  and 
Madras. 

15°  to  34°. 

January  - 

o 

-  0-2 

O 

■  0-4 

February  - 

+  o-i 

-  0-4 

March  - 

+  0-1 

-  0-4 

April         -       -       -  - 

+  1-2 

-  0-5 

May  -      -      -      -  - 

+  2-0 

-  0-3 

June  -       -       -       -  - 

+  2-8 

o-o 

July  

+  2-7 

o-o 

August      -       -       -  - 

+  2-6 

o-o 

September  -      -      -  - 

+  2'0 

-  0-1 

October     -      -      -  - 

+  1-5 

-  0-4 

November  -       -       -  - 

+  1-7 

-  0-5 

December  -       -       -  - 

-  0-2 

-  0-6 

The  values  in  the  second  column  imply  that  the  high 
day  temperatures  in  the  winter  months  are  nearly  alike  at 
those  stations  in  the  presidency  of  Madras,  but  that  they 
differ  very  much  in  the  summer  months,  from  each  other, 
and  indicate  that  those  situated  to  the  east  are  of  higher 
temperature  than  those  to  the  west.  The  numbers  in  this 
column  have  only  been  formed,  however,  from  the  observa- 
tions at  Cannanore  and  Madras  ;  they  are  therefore  of  little 
value,  and  can  be  viewed  as  indications  only ;  but  as  such 
they  show  that  the  higher  temperature  on  the  Coromandel 
coast  over  that  on  the  Malabar  coast  in  the  summer  months 
is  due,  if  not  entirely,  to  a  very  great  extent,  to  excess  of 
high  day  temperature. 

The  results  from  the  other  parts  of  Madras,  were  not  very 
accordant ;  but  I  have  no  information  for  the  most  part 
on  the  instruments  used,  and  their  situation  in  observation. 

The  general  result  is,  that  the  effect  of  longitude  is 
insensible  in  the  months  from  June  to  August ;  that  in  the 
other  months,  stations  situated  to  the  west  have  higher 
day  temperature  than  those  to  the  east,  amounting  in  the 
winter  months  to  a  little  more  or  less  than  4  a  degree  for 
1°  of  longitude. 

By  combining  the  results  an  approximation  to  the  high 
day  temperature  in  India  may  be  found  as  follows  : — 

At  places  south  of  15°  of  north  latitude. 
From  the  very  small  range  of  daily  temperature  in  the 
presidency  of  Madras,  south  of  latitude  15°  (see  Section 
IV.,  page  788,  and  Table  LXIII.,  page  827,)  the  high  day 


temperature  may  be  readily  found  by  applying  additively 
the  one  half  of  the  mean  daily  range  (Section  IV.)  to  the 
monthly  mean  temperature  of  the  air  for  the  latitude.  (See 
Section  VI.,  page  792.) 

At  places  situated  between  the  latitudes  15°  and  20°  the 
high  day  temperature  may  be  approximately  determined  by 
the  use  of  the  following  formulae  : — 


January  81  —  (lat.—  214 
February  86  —  (lat.— 214 
March  91  —  (lat.— 214 
April  96  +  (lat.— 214 
May  99  +  (lat.— 2H 
June  95  +  (lat.— 214 
July  92  +  (lat.— 214 
August  88  +  (lat.— 21  £ 
September  88  +  (lat— 2H 
October  90  +  (lat.— 214 
November  87  —  (lat.— 214 
December  83  —  (lat.— 214 


X  07 
X  07 
x  0-3 
X  02 
X  0-3 
X  04 
X  0-4 
X  0-1 
X  0-2 
x  0-1 
x  0-3 
x  1-1 


(long, 
(long, 
(long, 
(long, 
(long. 


(long, 
(long, 
(long, 
(long. 


72)  X  0 
72)  X  0 


72) 
72) 
72)  X  0 


72)  x  0-] 
72)  X  0-4 
X  0-5 


75 

72)  X  0 


At  the  places  situated  between  the  latitudes  20°  and  25°, 
the  high  day  temperature  may  be  approximately  determined 
by  the  use  of  the  following  formulae  : — 


January  73  —  (lat.— 27)  X  0 
February  76  —  (lat.— 27)  X  0 
March  85  —  (lat.— 27)  X  0 
April  93  +  (lat.— 27)  X  0 
May  98  +  (lat.— 27)  X  0 
June  97  +  (lat.— 27)  X  0 
July  93  +  (lat.— 27)  X  0 

August  89  -(-  (lat.— 27)  X  0 
September  89  +  (lat.— 27)  X  0 
October  87  +  (lat.— 27)  X  0 
November  79  —  (lat.— 27)  X  0 
December  71  —  (lat.— 27)  X  1 


(long, 
(long, 
(long, 
(long, 
(long. 


804) 
804) 
804) 
S().\) 
804) 


X  0 
X  0 
X  0 


(long.  —  804)  x  0-1 

(long.  —  804)  x  0-4 

(long.  —  804)  X  0-5 

(long.  —  804)  X  0-6 


(long.— 

X 

Q 

0 

4 

(long.— 

804) 

X 

0 

4 

(long.— 

SO1,) 

X 

II 

4 

(long.— 

804) 

X 

0 

5 

(long.— 

804) 

X 

0 

3 

At  places  situated  to  the  north  of  latitude  25°,  the  high 
day  temperature  may  be  approximately  determined  by  the 
use  of  the  following  formulae. 

o  o  o 

January  73  —  (lat.— 27)  X  0'/ 
February  76  —  (lat.— 27)  X  07 
March  85  —  (lat.— 27)  X  0"3 
April  93  +  (lat.— 27)  X  0'2 
May  98  +  (lat.— 27)  X  0"3 
June  97  +  (lat.— 27)  X  01 
July  93  +  (lat.— 27)  X  0'4 

August  89  +  (lat.— 27)  X  Q'l 
September  89  +  (lat.— 27)  X  0"2 
October  87  +  (lat.— 27)  X  01 
November  79  —  (lat.— 27)  x  0'3 
December  71  —  (lat.— 27)  X  l'l 

Determination  of  the  Influence  of  Elevation  on  High 
Temperature  in  India. 

For  this  purpose  Tables  XLVI.  to  LIL,  pages  821  to 
823,  were  formed,  of  stations  whose  elevations  are  between 
1,000  and  2,000  feet,  and  those  between  2,000  and  3,000 
feet,  and  of  higher  elevations  in  steps  of  1,000  feet,  in  each 
presidency,  from  Tables  CIX.,  CXIX.,  and  CXXIX.  :  their 
means  were  taken  corresponding  to  a  mean  height,  lati- 
tude, and  longitude,  and  these  results  were  compared  with 
either  observed  or  calculated  values  in  the  same  latitude 
and  longitude  at  the  level  of  the  sea;  a  series  of  differences 
of  temperature  due  to  elevation  were  thus  obtained,  whose 
means  are  shown  in  the  next  table. 


(long.— 

804) 

X 

0 

l 

(long. — 

804) 

X 

0 

4 

(long.— 

80  4 ) 

X 

0 

5 

(long.— 

soy 

X 

(i 

6 

Day 


Table  V.  showing  the  observed  Mean  Decrease  of  High  Day  Temperature  with  Increase  of  Elevation. 


Presidency,  Number  of  Stations,  and  Mean  Elevation. 


Months. 

Bombay. 
Mean  of 
9  Stations, 
1,450  ft. 

Madras. 
Mean  of 
3  Stations, 
1,524  ft. 

Bombay. 
Mean  of 
3  Stations, 
2,176  ft. 

Madras, 
Bangalore, 
2,874  ft. 

Bengal, 
Cherra- 
poongee, 
3,591  ft. 

Bombay. 
Mean  of 
3  Stations, 
4,018  ft. 

Madras, 
Wellington, 
5,880  ft. 

Bengal, 
Darjeeling. 
6,473  ft.  : 

0 

O 

O 

O 

O 

O 

.  0 

January  - 

-  2 

-  2 

-  44 

-  13 

-  11 

-  164 

-  23 

February               -       -  - 

-  2 

-  1 

-  H 

-  3* 

-  12 

-  11 

-  214 

-  25 

March  - 

—  1 

-  2 

-  1 

—  2 

-  184 

-  H 

-  19 

-  28 

April  - 

0 

i 

—  1 

  X 

-  ** 

-  20£ 

-  114 

-  234 

-  33 

May  - 

-  3 

—  1 

-  4 

-  2 

-  23| 

-  254 

-  144 

-  20 

-  35 

June  - 

-  6 

-  7 

-  8 

-  7 

-  144 

-  174 

-  32 

July  - 

-  8 

-  6 

-  7 

-  3 

-  194 

-  184 

-  124 

-  29 

August  - 

-  5 

-  5 

-  7 

—  7 

-  18 

-  17 

-  13 

-  24 

September  .... 

-  6 

-  4 

-  8 

-  5 

-  17 

-  16 

-  12 

-  24 

October  - 

-  5 

—  5 

-  6 

-  4 

-  14 

-  16 

-  12 

-  26 

November  .... 

-  4 

-  3 

-  4 

-  5 

-  154 

-  134 

-  16j 

-  22 

December  - 

-  3 

-  1 

-  8 

-  4 

-  144 

-  14 

-  10 

-  19 
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The  results,  as  found  for  the  same  elevation  in  the  diffe- 
rent presidencies,  are  sufficiently  accordant  to  show  that 
the  decrease  for  the  same  elevation  is  the  same  everywhere. 
The  results  from  Chirrapoongee  are,  however,  discordant, 
as  was  found  to  be  the  case  with  the  mean  temperature. 
By  treating  these  values  precisely  the  same  as  those  for 
mean  temperature  (see  Section  V.,  page  789,)  the  following 
most  probable  values  were  found. 

Table  VI.  showing  the  calculated  Decrease  of  High  Day 
Temperature  in  India  with  an  Increase  of  Height  up  to  9,000 
feet  above  the  level  of  the  sea,  for  every  month. 


probable  changes  in  this  element  for  an  increase  of  one 
degree  of  north  latitude  in  each  month  : — 


Months. 


January 
February 
March  - 
April  - 
May  - 
June  - 
July  - 
August  - 
September 
October 
November 
December 


Height  in  Feet. 


1,000   2,000   3,000   4,000   5,000   6,000   7,000   8,000  9,000 


1} 

2 

11 

H 

41 
41 

3} 
3i 
31 

2i 

H 


3} 
3 

a 

81 
81 
7 

ei 

6} 

6i 
5 


61 

7 

8 
10 
13* 
13} 
101 
10} 
10* 


1« 

m 
m 

15} 

18 

171 

m 
m 

14} 

12 

11} 


15 

161 

17 

21 

20} 

23 

22 

18 

17 

18} 

15} 

15} 


19 

211 

22} 

271 

27} 

27  } 

26} 

21} 

20} 

22 

18} 

18} 


231 

26} 

28* 

341 

36 

33 

801 

25* 

24} 

26 

22} 

21 


27} 

32 

34} 

41 

441 

38 

34} 

29} 

28} 

30 

26} 

23* 


From  these  the  approximate  high  day  temperature  may 
be  determined  at  any  elevation  in  India,  when  the  same 
element  is  known  at  a  lower  elevation. 


Section  III. 

On  observed  low  night  temperature  in  India.  De- 
duced effect  of  a  change  ofl°  of  latitude.  Deduced 
effect  of  a  change  of  1°  of  longitude.  Deduction  of 
formulae  to  calculate  low  night  temperature  at  low 
elevations  over  India,.  Law  of  decrease  of  low  night 
temperature  with  elevation. 


On  the  observed  Low  Night  Temperature 
of  the  Air  in  India. 

The  mean  monthly,  &c,  and  yearly  observed  minima  tem- 
peratures of  the  air  will  be  found  in  the  Appendix,  arranged 
in  the  order  of  latitude,  in  each  presidency,  for  all  stations 
where  this  element  has  been  determined.  See  Tables  CX., 
CXX.,  and  CXXX. 

Determination  of  the  effect  of  a  change  of  1°  of  Latitude 
on  Low  NiffJit  Temperature  of  the  Air. 

Tables  LIII.  to  LV.  contain  the  results  from  those  sta- 
tions in  each  presidency,  whose  elevations  are  below  1 ,000 
feet.  Their  means  have  been  taken  and  treated  exactly  as 
in  the  case  of  the  maximum  temperature,  and  thus  the 
next  table  was  formed. 

Table  VII.  showing  the  Mean  Monthly  Minimum  Tem- 
perature of  the  Air  at  different  Latitudes. 


Months. 


Lat.  - 
Dong.  - 
Height 


January  - 

February 

March  • 

April 

May 

June 

July 

August  - 

September 

October 

November 

December 


Mean  Minimum  Temperature 
of  groups 


14°  49'  N. 
79°  26'  E. 
126  Feet. 


21°  22'  N. 
71°  4f  E. 
215  Feet. 


26°  49'  N. 
80°  33'  E. 
527  Feet. 


1)  and  E  E  and  F  D  and  F 


70 
73 
76 
80 
82 
81 
80 
79 
78 
77 
73 
70 


59 
62 
69 
75 
81 
81 
79 
78 
77 
73 
64 
59 


53 
59 
65 
74 
81 
83 
82 
79 
79 
71 
60 
55 


Difference  of  Mean 
Minimum  Temperature 
of  groups 


Corresponding  to  a 
Difference  of  Latitude  of 


6°  33' 
and 
7°  42' 
of  Long. 


5°  27' 
and 
8°  49' 
of  Long 


12°  0' 
and 
1°6' 
of  Long. 


-11 
-11 

-  7 

-  5 

-  1 
0 

-  1 

-  1 

-  1 

-  4 

-  9 
-11 


-  6 

-  3 

-  4 

-  1 
0 

+  2 

+  3 

+  1 

+  2 

-  2 

-  4 

-  4 


-17 
-14 
-11 

-  6 

-  1 
r  2 
h  2 

0 
1 
-  6 
-13 
-15 


+ 


The  effect  of  latitude  upon  low  night  temperature  is  here 
shown  to  be  very  decided,  and  large  in  amount  in  the 
winter  months.  It  is  small  in  amount,  and  almost  insen- 
sible, in  the  summer  months.  It  seems  to  be  uniform  in 
each  month  all  over  India;  and  the  following  are  the  most 


In  January  a  decrease  of  1  '  4( 


In  February  a  decrease  of  1.2° 
In  March  a  decrease  of  1"0° 
decrease  of  0"5° 
1 


for  an  increase  of  lc 
north  latitude. 


of 


In  April  a 
In  May 
In  June 
In  July 
In  August 
In  September 
In  October  a 


no  sensible  change,  the  low  night  tem- 
peratures are  nearly  alike  at  every  pflace. 


decrease  of  0\5° 


for  an  increase  of  lc 
north  latitude. 


of 


In  November  a  decrease  of  1 '  0°  „ 
In  December  a  decrease  of  1 '  2°  „ 

From  these  values,  which  from  their  general  agreement 
in  all  latitudes  must  be  near  the  truth,  it  appears  that,  from 
November  to  March,  the  nights  at  northern  stations  are 
much  colder  than  at  southern  stations,  generally  exceed- 
ing a  degree  of  temperature  in  amount  for  every  degree  of 
greater  north  latitude.  In  the  months  of  April  and  Octo- 
ber they  are  still  colder,  but  to  about  one-half  of  the 
amount  in  the  other  months.  Whilst  in  the  remaining 
period  of  the  year,  viz.,  from  May  to  September,  there 
seems  to  be  no  sensible  difference  in  the  low  night  tempera- 
ture throughout  the  whole  of  India. 

Determination  of  the  effect  of  a  change  of\°  of  Longitude  on 
the  Low  Night  Temperature. 

I  now  proceed  to  determine  the  effect  of  a  change  of  1°  of 
longitude  upon  the  low  night  temperature. 

For  this  purpose  the  investigation  was  proceeded  with  in 
precisely  the  same  way  as  in  the  analogous  investigations 
of  the  maximum  temperature,  and  the  following  are  the 
results  obtained. 

Table  VIII.  showing  the  effect  of  an  increase  of  1°  of 
East  Longitude  on  Low  Night  Temperature. 


Months. 

Latitudes  N. 

South  of  15°. 

15°  to  20°. 

20°  to  25°. 

25°  to  30°. 

o 

O 

January  ... 

-  1-6 

+  0-2 

+  0-2 

+  0-2 

February  - 

-  1-7 

+  0-2 

+  0-4 

+  0-4 

March  - 

-  1-4 

+  o-i 

+  0-2 

+  0-2 

April  - 

-  0-8 

+  03 

+  0'2 

+  0-2 

May  - 

-  0'3 

+  o-i 

+  o-i 

+  0'1 

June  -      -      -  - 

+  0-3 

+  o-i 

+  o-i 

+  o-i 

July  -      -      -  - 

+  0-5 

+  0-2 

+  0'2 

+  0-2 

August      •    '  - 

+  0-3 

+  o-i 

+  o-i 

+  o-i 

September 

o-o 

+  0-l 

+  0'2 

+  o-i 

October 

-  0-2 

+  o-i 

+  o-i 

+  o-i 

November  - 

-  0-5 

+  0-2 

+  0-2 

+  0-2 

December  - 

-  1-0 

+  0-3 

+  0-3 

+  0-3 

From  the  agreement  in  these  results,  I  think  much  confi- 
dence may  be  placed  in  them. 

The  greatest  changes  are  in  those  latitudes  south  of  15°, 
amounting  to  a  decrease  of  low  night  temperature  to  more 
than  1 1°  for  each  degree  of  greater  east  longitude  in  the 
months  of  January  and  February  ;  decreasing  to  a  little 
less  than  ]§°  in  March,  to  f°  in  April,  and  to  }°  in 
May  :  a  change  then  takes  place,  and,  for  the  months  from 
June  to  September,  those  places  with  greater  east  longitude 
are  from  i°  to  i°  warmer  for  each  degree  of  longitude.  In 
September,  longitude  seems  to  exercise  no  influence  on  this 
element,  and  in  October,  the  lower  night  temperature,  as  at 
the  beginning  of  the  year  sets  in,  and  which  by  December 
amounts  to  1°  of  lower  temperature  for  one  degree  of  east 
longitude.  These  results,  however,  can  be  looked  upon  as 
indications  only. 

The  same  general  laws  prevail  in  higher  parallels  of  lati- 
tude, viz.,  north  of  15°;  and  the  results  agree  very  well 
together,  and  the  same  coefficient  may  be  used  in  the  diffe- 
rent parallels  of  latitude. 

As  both  the  coefficients  in  latitude  and  longitude  at 
stations  north  of  15°  are  moderately  satisfactory,  the  mean 
monthly  low  night  temperature  at  stations  within  a  few 
hundred  feet  of  the  surface  may  be  calculated  from  the 
following  formulae : — 

An  approximation  to  the  low  night  temperature  at  any 
place  in  India  may  be  found  as  follows  : — 

At  places  south  of  15°  north  latitude. 
From  the  very  small  range  of  temperature  in  the  presi- 
dency of  Madras  south  of  parallel  of  15°  of  north  latitude, 
the  low  night  temperature  may  be  readily  found  by  applying 
subtractively  to  the  monthly  mean  temperature  the  one 
half  of  the  monthly  daily  range. 

5  G  2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


At  places  situated  between  the  latitudes  15°  and  20°, 
the  low  night  temperature  may  he  approximately  deter- 
mined by  the  use  of  the  following  formulae  : — 


At  places  situated  to  the  north  of  latitude  25°,  the  low 
night  temperature  may  be  approximately  determined  by 
the  use  of  the  following  formula  : — 


X  l-4  +  (long.- 
X  1-2  +  (long.- 
X  TO  +  (long.- 
X  0-5  +  (long.- 
+  (long.- 
+  (long.- 
+  (long.- 
+  (long.- 
+  (long.- 
X  0"5  +  (long.- 
X  TO  +  (long.- 
1-2  +  (long. 


72)  X0-2 
72)  xO-2 
72)  xO-1 
72)  xO-3 
72)  xO-I 
72)  xO-1 
72)  xO-2 
72)  xO-1 
72)  xO-1 
72)  xO-1 
72)  xO-2 
72)  xO-3 


n  January     59—  (lat. — 214) 
n  February   62—  (lat,— 214) 
n  March       6.9—  (lat.-2H) 
n  April        75—  (lat.-2H) 
n  May  81 
n  June  81 
n  July  79 
n  August  78 
n  September  77 
n  October     73—  (lat.— 214) 
n  November  64 —  (lat. — 214) 
n  December  59—  (lat.— 214) 

At  places  situated  between  the  latitudes  20°  and  25°,  the 
.off  night  temperature  may  be  approximately  determined  by 
;he  use  of  the  following  formulae  : — 


n  January 
n  February 
n  March 
n  April 
n  May 
n  June 
n  July 
n  August 


n  October 
n  November 
n  December 


o 

53- 

(lat.- 

•27)  X  1-4  +  (long.- 
-27)  X  1-2  +  (long.- 

-804) 

o  \ 

x()-2 

59— 

(lat.- 

-804) 

X0-4 

65- 

(lat.- 

-27)  X  1-0  +  (long.- 

-804) 

x()-2 

74- 

(lat.- 

-27)  X  0-5  +  (long.- 

-804) 

XO-2 

81 

+  (long.- 

-804) 
-80^) 

xO-1 

83 

+  (long.- 

xO-1 

82 

+  (long.- 
+  (long.- 

-80i) 

xO-2 

79 

-804) 
-804) 

xO-1 

79 

+  (long. 

xO-2 

71- 

(lat.- 

•27)  X  0-5  +  (long. 

-SI)'.  1 

xo-i 

60— 

(lat.- 

-27)  X  1-0  +  (long. 
•27)  X  1-2  +  (long.- 

-804) 

XO-2 

55— 

(lat.- 

-804) 

x()-3 

In  January  53—  (lat.— 27)  X  1'4  +  (long.— 804)  x0"2 
In  February  59—  (lat.— 27)  X  1'2  +  (long.— 804)  X0*4 
In  March  65—  (lat.— 27)  X  F0  +  (long.— 804)  x0"2 
In  April  74—  (lat.— 27)  X  0"5  +  (long.— 804)  x0"2 
In  May         81  +  (long.— 804)  X0"  1 

In  June         83  +  (long.— 804)  x0"  1 

In  July         82  +  (long.-804)  X(V2 

In  August     79  -(-  (long.— 804)  X 0-1 

In  September 79  +  (long.— 804)  xO'l 

In  October  71—  (lat.— 27)  X  0"5  +  (long.— 804)  x0"l 
In  November  60—  (lat.— 27)  X  FO  +  (long.— 804)  x0'2 
In  December  55—  (lat.— 27)  x  12  +  (long.— 804)  x0'3 

Determination  of  the  influence  of  Elevation  on  Low  Night 
Temperature  in  India. 

For  this  purpose  Tables  LVI.  to  LXII.,  pages  825  and 
826,  were  formed  of  results  from  stations  whose  elevations 
exceed  1,000  feet,  and  less  than  2,000  feet ;  and  the  remain- 
der for  each  increase  of  1,000  feet. 

The  means  of  each  of  these  groups  were  collected  together, 
corresponding  to  a  mean  geographical  position,  and  these 
results  combined  with  those  calculated  for  the  same  latitude 
and  longitude  at  the  level  of  the  sea ;  and  the  difference 
between  these  gave  a  series  of  numbers  showing  the  indi- 
vidual effect  of  elevation  on  low  night  temperature.  The 
means  of  groups  of  these  were  taken  in  each  presidency, 
and  the  results  are  shown  in  the  next  table. 


Table  IX.  showing  the  observed  Mean  Decrease  of  Low  Night  Temperature  with  Increase  of  Elevation. 


Presidency,  Number  of  Stations,  and  Mean  Elevation. 


Months. 

Bombay. 

Mean  of 
9  Stations, 
1.450  feet. 

Madras. 

Mean  of 
3  Stations, 
1,524  feet. 

Bombay. 

Mean  of 
3  Stations, 
2,176  feet. 

Madras. 
Bangalore, 
2,874  feet. 

Bengal. 

Cherra- 
poongee, 
3,591  feet. 

Bombay. 

Mean  of 
3  Stations, 
4,018  feet. 

Madras. 
Wellington, 
5,880  feet. 

Bengal. 
Darjeeling 
6,473  feet. 

O 

O 

O 

O 

o 

O 

o 

January  - 

0 

-  04 

-  34 

-14 

—  3 

-  5 

-134 

-  14 

February      -       -       -  - 

0 

—  4 

-  3 

-12£ 

-10* 

-  5 

-16 

-20 

March  - 

+  oi 

-  H 

-  5 

-  8 

-104 

-  5 

-16 

-19 

April    -       -       -       -  - 

+  1 

—  4 

—  5 

-10 

-10* 

-  94 

-20 

—  24 

May  

-  4 

  2 

-  6 

-10 

-15 

-14 

-  17 

-28 

June  - 

-  6 

-  4 

-  7 

-12 

-17 

-16 

-16 

-25 

July  

—  4 

-  6 

-  6 

-10 

-14 

-15 

-18 

-24 

August  - 

—  5 

-  6 

-  7 

-10 

-12 

-14 

-14 

-21 

September    -      -      -  - 

-  5 

-  5 

-  8 

-  8 

-12 

-  1.3 

-  19 

-23 

October       -      -      -  - 

_  2 

-  7 

-  9 

-16* 

-104 

-  14 

21 

November  - 

+  °* 

-  °i 

-  5 

-  8 

-134 

-  6 

-124 

-16 

December  - 

0 

-  1 

-  4 

-104 

-  9* 

-  7 

-  84 

-  16 

These  values,  as  in  both  the  other  elements,  are  evidently 
the  same  at  different  parts  of  India,  or,  in  other  words,  the 
effect  of  elevation  on  the  low  night  temperature  is  the  same 
in  all  latitudes,  and  lessens  those  at  low  elevations  by  the 
same  amount.  The  values  at  Bangalore  in  the  winter 
months  are  too  large. 

The  numbers  in  the  preceding  table  were  treated  precisely 
as  those  in  the  preceding  section,  and  the  following  are 
the  final  results. 


Table  X.  showing  the  calculated  Decrease  of  Low  Night 
Temperature  in  India,  with  an  Increase  of  Height  up  to 
9,000  feet  above  the  level  of  the  sea,  for  every  month. 


,  Months. 

Height  in  Feet. 

1,000. 

2,000. 

3,000. 

4,000. 

5,000. 

6,000. 

7,000. 

8,000. 

9,000. 

o 

o 

6 

o 

O 

January 

04 

34 

64 

84 

101 

13 

15 

17 

19 

February 

lf 

4* 

74 

104 

134 

161 

20 

231 

264 

March  - 

14 

4 

61 

91 

13 

161 

191 

231 

264 

April  - 
May 

It 

4§ 

8 

12 

161 

21 

251 

294 

331 

21 

6 

9| 

134 

174 

22-1 

29 

35 

41 

June  - 

3 

64 

10| 

141 

18 

211 

26 

301 

344 

July  - 

3 

6 

9| 

131 

16J 

204 

241 

28 

31} 

August 

31 

61 

91 

13 

16 

19 

22 

25 

2S 

September  - 

31 

64 

10 

131 

161 

20 

234 

27 

304 

October 

24 

6 

91 

121 

151 

19 

22 

25 

28 

November  - 

04 

3 

51 

91 

124 

15 

174 

20 

224 

December  - 

04 

34 

6 

84 

11 

134 

16 

184 

21 

These  numbers  are  satisfactory,  and  leave  but  little  doubt 
on  the  mind  as  to  their  general  accuracy,  and  may  be  used 
with  some  confidence  in  deducing  the  low  night  tempera- 
tures all  over  India. 


Section  IV. 

Determination  of  the  Mean  Daily  Range  of  Tempera- 
ture of  the  Air  at  different  Elevations  in  each  of 
the  Presidencies  of  Madras,  Bombay,  and  Bengal. 


Determination  of  the  Mean  Daily  Range  of  Temperature  of 
the  Air  at  different  Elevations  in  each  of  the  Presiden- 
cies of  Madras,  Bombay,  and  Bengal. 

The  monthly  and  other  periodic  range  of  temperature  at 
all  the  stations  will  be  found  in  the  Appendix,  arranged  in  the 
order  of  latitude,  for  all  the  stations  in  each  presidency.  See 
Tables  CXI.,  CXXL,  and  CXXXI. 

Tables  LXIII.  to  LXV.  contain  the  mean  daily  range  of 
temperature  at  stations  in  each  presidency,  arranged  in  the 
order  of  latitude,  of  less  than  1,000  feet  elevation,  and  Tables 
LXVI.  to  LXXI.  at  stations  whose  elevation  exceeds  1,000 
feet.  The  means  of  each  these  tables,  with  the  corresponding 
mean  latitude  and  longitude,  have  been  taken,  and  in  this 
way  the  following  table  has  been  formed. 
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Table  XI.  showing  the  Mean  Daily  Range  of  Temperature  of  the  Air,  in  the  three  Presidencies  of  Madras,  Bombay,  and  Bengal,  at 

different  Elevations. 


Presidency. 

Madras. 

Bombay. 

Bengal. 

Latitude  - 
Longitude 
Height  - 

14°  49' N. 

17°  14'  N.  12°  27'  N. 

11°  25'  N. 

21°  22'  N. 

20°  35'  N. 

16°  27'  N.'24°  45'  N.  18°  12'  N 

17°  59' N. 

26°  49'  N. 

30°  32'  N. 

25°  12'  N.  29°  20'  N. 

27°  2'N. 

88°  IS'  E 

79°  26'  E. 

77°  46'  E.  77°  3S'  E. 

77°  5'E. 

71°  44'  E. 

75°  3'E. 

74°  38'  E. 

72°  49'  E. 

73°  54'  E 

73°  30'  E. 

80°  33'  E. 

74°  55'  E. 

91°  45'  E 

79°  30'  E. 

126  feet. 

1650  feet. 

3000  feet. 

6000  feet. 

215  feet. 

1665  feet. 

2354  feet. 

4000  leet. 

4200  feet. 

4500  feet. 

527  feet. 

1128  feet. 

4118  feet 

6100  feet. 

7000  feet. 

Months. 

Mean  of 
9 

Stations. 

Mean  of 
2 

Stations. 

Banga- 
lore. 

Wel- 
lington. 

Mean  of 
11 

Stations. 

Mean  of 
10 

Stations. 

Mean  of 
3 

Stations. 

Mount 
Aboo. 

Poo- 

rundlrar. 

Mahabu- 
leslmr. 

Mean  of 
10 

Stations. 

Mean  of 
4 

Stations. 

Cherra- 

poongee 

Nvnec 
Thai. 

Dar- 
jeeling. 

January  - 

February 

March 

April 

May  - 

June 

July  - 

August 

September 

October  - 

November 

December 

Means 

12 
12 
13 
11 
12 
10 
8 
9 
9 
9 
10 
12 

12 
16 
16 
16 
14 
9 
9 
9 
10 
10 
10 
12 

0 

20 
20 
18 
15 
19 
15 
14 
12 
12 
13 
12 
8 

15 

o 

S 
6 
8 
5 
8 
8 
12 
10 
16 
9 
4 
10 

22 
24 
22 
21 
18 
14 
13 
10 
11 

17 

23 
23 

19 
20 
20 
20 
18 
15 
9 
9 
10 
13 
18 
20 

22 
22 
22 
22 
17 
10 
8 
8 
10 
15 
17 
20 

28 
31 
22 
26 
26 
26 
16 
12 
16 
18 
24 
30 

9 
10 

■Jl 

12 
10 
15 
0 
4 
8 
7 
8 
11 

11 

13 
16 
15 
14 
6 
4 
4 

7 
13 

12 

0 

20 
17 
20 
19 
17 
14 
11 
10 
10 
16 
19 
16 

19 
20 
19 
24 

s 

15 
16 
17 
19 
22 
19 

9 
15 
11 

8 
8 

5 
4 
5 
8 
16 
11 

36 
34 
34 
33 
31 

18 
IS 

22 
30 
33 
32 

11 
12 
11 
10 
10 
7 
6 
7 
9 
11 
13 
13 

10 

12 

8 

18 

10 

16 

23 

0 

9 

15 

19 

9 

29 

10 

From  these  values,  it  seems  that  the  daily  range  of  tempe- 
rature in  the  presidency  of  Madras  is  always  small,  in 
the  winter  months  being  but  little  more  than  one-half  of 
that  in  the  other  presidencies,  the  variations  in  which  are 
from  19°  to  22°.  In  Madras  in  the  summer  months  the 
daily  range  is  somewhat  smaller  than  in  the  winter  months; 
in  the  other  presidencies  it  becomes  much  smaller,  till,  in 
the  months  of  July,  August  and  September,  the  variation 
of  daily  temperature  is  nearly  alike,  and  from  9°  to  12°  only 
at  all  parts  of  India.  By  comparing  the  daily  range  at 
different  elevations  together  in  tbe  same  presidency  no 
certain  difference  is  shown.  In  Madras  at  Bangalore,  at 
3,000  feet,  they  are  larger,  whilst  at  Wellington,  at  6,000  feet, 
they  are  smaller;  but  no  information  is  given  as  to  the  posi- 
tion of  the  instruments.  In  Bombay  the  results  at  1,665 
feet  seem  to  be  a  little  smaller  than  those  at  214  feet,  whilst 
those  at  2,320  feet,  are  very  nearly  the  same  as  those  at  the 
lowest  elevation.  The  numbers  in  the  next  two  columns,  at 
4,500  and  4,200  feet  respectively,  agree  with  each  other  ;  but 
then  those  at  Mount  Aboo,  at  4,000  feet,  are  twice  as  large. 
The  same  remark  applies  to  the  numbers  in  the  last  three 
columns.  Upon  the  whole  it  seems  that  the  range  of  tem- 
perature at  the  higher  elevations  differs  but  little  from  those 
at  the  lower  elevation  in  the  same  parallel  of  latitude. 


Sectiok  V. 

On  the  observed  mean  temperature  of  the  Air. 
Monthly  mean  temperature  at  Madras  for  55  years. 
Monthly  mean  temperature  at  Bombay  for  12  years. 
Deduced  effect  oj  a.  change  of  one  degree  of  latitude. 
Deduced  effect  of  a  change  of  one  degree  of  longitude. 
Deduction  of  formula;  to  calculate  mean  temperature 
at  low  elevations  over  India.  Laiv  of  decrease  of 
mean  temperature  with  elevation. 


On  the  observed  Mean  Temperature  of  the  Air. 

In  Madras  the  highest  temperature  of  the  day  occurs 
about  0h-30m  p.m.  in  the  months  of  April  and  May;  be- 


tween lh  p.m.  and  l-|h  p.m.  in  the  months  of  January, 
February,  March,  August,  September,  October,  November, 
and  December;  and  at  nearly  2h  p.m.  in  the  months  of  June 
and  July.  The  average  maximum  temperatures  are  as 
follows  :  January  82°,  February  85°,  March  89°,  April  93°, 
May  96°,  June  97°  July  94°,  August  93°,  Seotember  92°, 
October  88°,  November,  84°,  and  December  82°.  The 
annual  mean  is  89|0. 

The  highest  temperature  in  the  presidency  of  Madras, 
reaches  sometimes,  though  rarely,  nearly  to  110°;  at  Madras 
Observatory  it  was  107?°  on  the  18th  of  May  1849,  and  it 
was  108°  on  the  10th  of  June  of  the  same  year.  These  high 
readings  are  very  rare,  and  at  such  times  a  very  hot  land 
wind  is  blowing.  The  Thermometer  at  Madras  seldom 
exceeds  98°. 

The  lowest  temperature  of  each  day  takes  place  between 
5|h  a.m.  and  6h  a.m.  in  the  months  from  April  to  November, 
and  between  6b  a.m.  and  6^h  a.m.  in  the  remaining  months. 
The  times  of  minimum  temperature  thus  precede  sunrise 
by  a  few  minutes. 

The  average  minimum  temperatures  in  each  month  are  as 
follows  :  January  70°,  February  73°,  March  74i°,  April  80°, 
May  and  June  82°,  July  80^°,  August  and  September  80°, 
October  77i°,  November  75°,  and  December  73°. 

The  lowest  temperature  sometimes  falls  to  63° ;  it  was 
at  this  reading  at  Madras  on  the  28th  of  January  1850. 
This  low  reading  is  of  rare  occurence,  as  the  temperature 
seldom  falls  below  67°. 

The  hottest  day  is  about  the  15th  of  June,  when  the 
mean  temperature  of  the  24  hours,  from  several  years' 
observations  at  Madras  observatory,  is  but  little  short  of  90°: 
this  value  has  varied  in  different  years  between  82°  and  95°. 
The  coldest  is  about  the  9th  of  January;  the  mean  tempera- 
ture of  this  day  is  about  74^°,  the  individual  means  varying 
from  72°  to  77°.  On  the  20th  of  March  and  the  20th  of 
October  the  thermometer  is  at  its  mean  reading  for  the  year. 

The  mean  monthly  temperatures  in  India  at  the  same 
place  do  not  undergo  great  variation. 

The  following  tables  show  the  monthly  temperature  of  the 
air  at  the  observatories  at  Madras  and  Bombay  for  55  years 
and  12  years  respectively. 


Table  XII.  showing  the  Mean  Monthly  Temperature  of  the  Air  at  Madras. 


Years. 


Months. 

1796. 

1797. 

1798. 

1799. 

1800. 

1801. 

1802. 

1803. 

1804. 

1805. 

1806. 

1807. 

181.3. 

1814. 

1815. 

1816. 

1817. 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

January  - 

75 

75 

75 

70 

76 

76 

76 

79 

76 

75 

76 

77 

74 

73 

i  3 

74 

February  -       -  - 

78 

80 

77 

78 

77 

79 

78 

81 

78 

76 

74 

78 

76 

78 

73 

76 

March  - 

80 

81 

81 

81 

81 

84 

84 

82 

82 

81 

80 

73 

80 

78 

78 

70 

78 

April        -       -  - 

8.3 

84 

83 

85 

85 

84 

86 

82 

83 

80 

S5 

83 

87 

80 

81 

May  - 

87 

88 

88 

86 

86 

86 

89 

88 

86 

83 

90 

80 

90 

88 

87 

June  ... 

85 

89 

89 

88 

87 

87 

90 

88 

90 

89 

85 

89 

87 

91 

85 

89 

88 

July 

83 

86 

87 

83 

83 

84 

87 

86 

89 

84 

86 

88 

87 

89 

84 

85 

87 

August     -       -  - 

82 

87 

84 

85 

84 

86 

85 

87 

85 

84 

84 

84 

84 

86 

85  ' 

8.3 

85 

September 

83 

84 

84 

83 

8.3 

83 

87 

86 

85 

83 

86 

84 

83 

83 

85 

82 

82 

October  - 

81 

81 

83 

83 

82 

82 

83 

83 

83 

81 

83 

80 

82 

82 

80 

81 

81 

November  -       -  - 

78 

79 

78 

75 

80 

78 

79 

79 

81 

!  0 

81 

78 

78 

78 

77  . 

79 

77 

December  -       -  - 

75 

70 

70 

70 

75 

76 

75 

77 

77 

77 

70 

77 

74 

75 

74 

75 

77 

Means  - 

81 

81 

81 

83 

82 

84 

82 

82 

80 

84 

81 

81 

80 

81 

(continued;) 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOBE  THE  COMMISSIONERS  APPOINTED 
Table  XII.  showing  the  Mean  Monthly  Temperature  of  the  Air  at  Madras — continued. 


Months. 


January  - 

February  - 

March 

April 

May  - 

June 

July 

August 

September 

October 

November 

December  - 


Means 


.Years. 


1  Ql  O 

1  o  1  o. 

1  Ql  Q 

i  Ron 

1  ftOl 

1        —  . 

1  ftO*} 
1  o— o. 

1825. 

1826. 

lo-i. 

1  ft  Oft 

1  ffOQ 

1  (2QO 

1832. 

1833. 

1834. 

o 

0 

o 

0 

O 

o 

o 

0 

o 

0 

O 

o 

o 

0 

o 

o 

76 

71 

74 

78 

77 

78 

78 

78 

76 

79 

77 

73 

74 

76 

75 

- 

77 

74 

77 

79 

80 

80 

80 

81 

79 

77 

79 

77 

77 

79 

76 

78 

78 

78 

78 

78 

82 

84 

82 

"82 

83 

81 

80 

79 

80 

81 

82 

82 

79 

80 

82 

82 

84 

79 

85 

85 

85 

86 

85 

84 

82 

84 

83 

83 

86 

84 

81 

90 

88 

84 

88 

89 

88 

89 

89 

87 

84 

85 

86 

82 

78 

89 

86 

88 

90 

90 

87 

88 

88 

90 

90 

90 

83 

85 

87 

87 

85 

88 

90 

86 

85 

83 

87 

86 

87 

85 

88 

90 

88 

84 

85 

84 

83 

83 

84 

87 

87 

81 

80 

87 

85 

87 

84 

86 

88 

85 

82 

83 

83 

84 

83 

84 

78 

83 

81 

80 

83 

84 

84 

84 

84 

88 

85 

83 

83 

82 

84 

84 

84 

82 

82 

81 

81 

82 

83 

82 

81 

84 

81 

84 

84 

82 

82 

84 

83 

82 

80 

82 

81 

77 

80 

80 

79 

79 

81 

81 

82 

80 

80 

81 

80 

79 

78 

78 

78 

77 

75 

76 

77 

76 

80 

79 

79 

76 

78 

79 

78 

78 

77 

77 

78 

76 

81 

81 

81 

82 

83 

84 

84 

84 

81 

82 

82 

81 

81 

81 

80 

(continued.) 


Months. 

Years. 

Means, 
1796 

to 
1850. 

1835. 

1836. 

1837. 

1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1850. 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

O 

January  - 
February  - 
March      -       -  - 

73 

73 

74 

74 

77 

76 

77 

76 

76 

76 

77 

76 

76 

75 

77 

77 

76 

75 

75 

77 

77 

79 

77 

78 

77 

77 

78 

79 

79 

79 

78 

79 

78 

78 

77 

76 

79 

80 

81 

80 

81 

81 

80 

82 

S3 

82 

82 

82 

82 

81 

80 

April  ... 
May  -      -      -  - 
June  - 

79 

80 

80 

84 

84 

85 

83 

84 

84 

86 

87 

86 

86 

86 

86 

86 

83 

85 

86 

82 

86 

87 

88 

85 

88 

84 

87 

89 

87 

88 

89 

90 

88 

87 

83 

85 

84 

86 

87 

88 

86 

87 

85 

89 

87 

88 

86 

90 

88 

89 

87 

July 

August  - 

81 

82 

86 

85 

85 

87 

86 

85 

86 

86 

85 

85 

87 

86 

88 

85 

81 

79 

85 

82 

85 

82 

84 

85 

85 

86 

85 

85 

86 

86 

87 

84 

September 
October  - 

81 

81 

85 

82 

83 

84 

82 

84 

83 

84 

86 

85 

85 

86 

85 

84 

79 

81 

82 

84 

82 

80 

81 

80 

81 

83 

82 

81 

83 

83 

84 

82 

November 

76 

76 

77 

78 

77 

78 

78 

79 

79 

79 

79 

79 

79 

81 

79 

79 

December  - 

74 

74 

76 

78 

77 

77 

76 

76 

77 

78 

77 

76 

77 

78 

77 

77 

Means 

79 

79 

81 

82 

82 

81 

82 

82 

82 

83 

83 

83 

83 

83 

83 

82 

From  this  table  we  gather  that  the  lowest  and  highest 
monthly  temperatures  at  Madras  in  55  years — 

In  January  were  71°  in  1819,  and  79°  in  1804  &  1828,  show- 
ing a  variation  in  this  month  of  8°. 

In  February  were  73°  in  1816,  and  81°  in  1804  &  1825,  show- 
ing a  variation  in  this  month  of  8°. 

In  March  were  73°  in  1807.  and  84°  in  1801,  1802,  &  1822, 
showing  a  variation  in  this  month  of  11  . 

In  April  were  79°  in  1821,  &  1835,  and  87°  in  1815  &  1845, 
showing  a  variation  in  this  month  of  8°. 

In  May  were  80°  in  1814,  and  90°  in  1813,  1815, 1818,  1849, 
showing  a  variation  in  this  month  of  10  . 

In  June  were  83°  in  1826  &  1835,  and  91°  in  1814,  showing 
a  variation  in  this  month  of  8°. 


In  July  were  81°  in  1834  &  1835,  and  90°  in  1824,  showing 

a  variation  in  this  month  of  9°. 
In  August  were  78°  in  1832,  and  88°  in  1824,  showing  a 

variation  in  this  month  of  10°. 
In  September  were  81°  in  1834,  1835,  &  1836,  and  88°  in 

1824,  showing  a  variation  in  this  month  of  7°. 
In  October  were  79°  in  1835,  and  84°  in  1823,  1825,  1826, 

1829,  1839,  1850,  showing  a  variation  in  this  month 

of  5°. 

In  November  were  75°  in  1799,  and  81°  in  1804, 1806,  1823, 
1824,  1828,  1829,  showing  a  variation  in  this  month  of  6°. 
In  December  were  74°  in  1813,  1815,  1835,  1836,  and  80° 


in  1822,  showing  a  variation  in  this  month  of  6°. 
Table  XIII.  showing  the  Mean  Monthly  Temperature  of  the  Air  at  Bombay. 


Months. 

Years. 

Means, 

1847 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

185.3. 

1854. 

1855. 

1856. 

1857. 

1858. 

to  1858. 

O 

C 

O 

o 

O 

0 

O 

O 

O 

o 

o 

o 

January                      -  - 
February  -       -       -  - 
March  - 

75 

76 

73 

72 

72 

72 

72 

76 

75 

76 

75 

73 

74 

74 

75 

76 

75 

76 

76 

76 

75 

77 

77 

78 

75 

76 

79 

79 

79 

79 

80 

80 

82 

80 

79 

82 

82 

80 

80 

April  - 
May  - 
June       -       -  - 

82 

83 

82 

82 

83 

83 

84 

84 

82 

85 

•  83 

84 

83 

84 

85 

85 

84 

85 

86 

87 

87 

86 

86 

86 

86 

86 

81 

82 

81 

84 

83 

84 

84 

84 

84 

83 

83 

85 

83 

July              -  - 
August    -       -       -  - 
September  - 
October  -       -       -  - 

80 

81 

80 

82 

80 

82 

81 

80 

82 

81 

82 

81 

81 

80 

80 

80 

81 

80 

80 

81 

81 

82 

81 

79 

81 

81 

79 

81 

79 

81 

80 

81 

81 

81 

81 

80 

79 

81 

80 

82 

81 

81 

83 

82 

82 

82 

82 

83 

81 

81 

81 

82 

November  - 

76 

79 

81 

80 

80 

80 

81 

80 

81 

79 

77 

79 

79 

December  - 

76 

77 

77 

76 

75 

76 

77 

77 

78 

75 

74 

76 

76 

Means  - 

79 

80 

80 

80 

80 

80 

81 

81 

81 

81 

80 

80 

80 

And  from  the  Bombay  table  we  learn  that  the  variation 
in  temperature — 

In  January  in  12  years  amounted  to  4°. 
In  February       ,  ,  , ,  4°. 

In  March  , ,  , ,  3°. 

In  April  , ,  , ,  3°. 

In  May  , ;          , ,  3°. 


In  June  in  12  years  amounted  to  4°. 

In  July  ,,  ,,  2°. 

In  August  ,,  ,,  3°. 

In  September  , ,  , ,  2°. 

In  October  , ,  , ,  2°. 

In  November  , ,  , ,  5°. 

In  December  , ,  , ,  3°. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA, 
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On  observed  Mean  Temperature  of  the  Air  at 
different  stations. 

The  mean  monthly,  quarterly,  and  other  periodic  values 
of  this  element  will  be  found  in  the  Appendix,  for  all  the 
stations  in  each  presidency,  arranged  in  the  order  of  latitude. 
See  Tables  CXII.,  CXXIL,  and  CXXXII. 
Determination  of  the  effect  of  a  change  of  1°  of  Latitude 
on  the  observed  Mean  Temperature. 
Tables  LXXII.to  LXXIV.  contain  the  monthly  mean  tem- 
perature of  the  air  at  stations  less  than  1,000  feet  in  eleva- 
tion above  the  level  of  the  sea,  in  each  presidency.  The 
mean  of  all  in  each  month  has  been  taken,  a  mean  geogra- 
phical position,  and  mean  elevation  determined  and  the 
results  are  contained  in  the  first  three  columns  of  the 
following  table. 

The  numbers  in  the  4th  column  are  the  differences 
between  those  in  the  1st  and  2nd  columns;  those  in  the 
5th  column,  the  differences  between  those  in  the  2nd  and 
3rd  columns  ;  and  those  in  the  last  column  are  formed  from 
the  numbers  in  the  1st  and  3rd  columns. 

Table  XIV.  showing  the  Mean  Monthly  Temperature  of 
the  Air  at  different  Latitudes. 


Months. 


Lat. 
Long.  - 
Height  - 


Mean  Temperature  of  Groups 


13°  30'  N. 
79°  3'E. 
126  feet. 


January 

February 

March  - 

April 

May 

June 

July 

August  - 
September 
October  - 
November 
December 


76 
79 
82 
85 
87 
86 
83 
83 
82 
81 
78 
77 


21°  32'  N. 
71°  42'  E. 
290  feet. 


26°  18' N. 
80°  59'  E. 
509  feet. 


70 
73 
80 
85 
89 
87 
87 
83 
82 
81 
77 
72 


63 
69 
76 
85 
91 
91 
87 
85 
84 
79 
71 
63 


Difference  of  Mean  Tem- 
perature of  Groups 


G  andH !  H  andK 1 G  audK 


Corresponding  to  a  Diff- 
ference  of  Latitude  of 


12°  48' 
and 
1°  56' 
of  Long. 


8°  2' 
and 
•21' 


4°  46' 
and 
9°  17 


of  Long,  of  Long 


6 

7 

-13 

6 

4 

-10 

-  6 

2 
0 

4 
0 

0 

+ 

2 

+ 

2 

+  4 

+ 

1 

+ 

4 

+  5 

+ 

4 

0 

+  <1 

0 

+ 

2 

+  2 

0 

+ 

2 

+  2 

0 

2 

-  2 

1 

6 

-  7 

5 

9 

-14 

From  the  agreement  in  the  numbers  in  the  last  three 
columns  of  this  table,  it  is  evident  that  one  general  law 
prevails  throughout  the  whole  extent  of  India ;  but  from 
the  difference  of  signs  in  the  different  months,  as  well  as 
the  different  amounts  with  the  same  sign,  it  is  evident  that 
the  difference  of  temperature  for  difference  of  latitude  is 
very  different  at  different  seasons  of  the  year. 

The  following  are  the  most  probable  values  for  an  increase 
of  one  degree  of  north  latitude. 

o 

In  January  a  decrease  of  1  "0. 
In  February  a  decrease  of  0"8. 
In  March  a  decrease  of  0"5. 

In  April  no  change. 

In  May  an  increase  of  0"3. 

In  June  an  increase  of  0"4. 

In  July  an  increase  of  0'3. 

In  August  an  increase  of  0'2. 
In  September  an  increase  of  O'l. 
In  October  a  decrease  of  0'2. 
In  November  a  decrease  of  0*5. 
In  December     a  decrease  of  1  *  1. 

From  these  results  it  appears  that  from  October  to  March 
the  temperature  is  lower  at  northern  stations  than  at 
southern,  and  from  May  to  September  they  are  warmer. 
In  April  the  temperature  seems  to  be  very  nearly  the  same 
at  all  stations,  and  there  is  but  little  difference  in  this 
respect  in  September.  The  greatest  differences  are  in 
December  and  January,  and  which  exceed  30°  in  amount, 
between  the  extreme  south  of  the  presidency  of  Madras, 
and  north  of  that  of  Bengal. 

Determination  of  the  Change  of  Mean  Temperature  in  India 
in  every  Month  for  a  difference  of  1°  of  Longitude  in 
different  parallels  of  Latitude. 

The  next  investigation  necessary  is  to  determine  the  effect 
of  longitude  on  the  mean  temperature  :  for  this  purpose  the 
mean  temperatures  month  by  month  of  all  those  stations 
situated  in  or  near  the  same  latitude  were  compared  to- 
gether ;  in  other  cases,  where  the  difference  of  latitude  would 
make  a  sensible  difference  in  the  result,  the  preceding 
corrections  for  latitude  have  been  applied  to  the  results  of 
one  station  to  reduce  them  to  the  latitude  of  the  other, 
and  in  this  way  a  series  of  differences  in  almost  every 
latitude  were  found,  which  were  wholly  due  to  longitude. 

These  were  grouped  together,  their  means  taken,  the 
results  laid  down  on  a  diagram,  and  a  curved  line  made  to 
pass  through  or  near  them,  giving  weights  proportionate  to 


the  number  of  results  from  which  each  point  was  found, 
and  in  this  way  the  following  series  of  values  were  obtained. 

Table  XV.  showing  the  Effect  of  an  Increase  of  1°  of  East 
Longitude,  in  the  different  parallels  of  Latitude  in  India. 


Latitudes  N. 


South  of  15°. 

15°  to  20°. 

20°  to  25°. 

North  of  2  5° 

O 

0 

January  -      -  - 

0-7 

-  0-3 

-  0-2 

-  o-i 

February  -      -  - 

0-7 

-  0-3 

-  o-i 

-  o-i 

March  - 

0'6 

-  0-3 

-  01 

-  O'l 

April  ... 
May  -      -      -  - 

0"2 

-  0'3 

-  o-i 

-  o-i 

+ 

0-3 

-  O'l 

-  0-2 

o-o 

June  ... 

+ 

0-8 

O'O 

-  o-i 

-  0-2 

July  ...  - 

+ 

1-2 

o-o 

-  o-i 

-  0-2 

August  ... 

+ 

1'2 

-  O'l 

-  o-i 

-  0'2 

September 

+ 

o-s 

-  0-2 

-  o-i 

-  o-i 

October  - 

+ 

0-3 

—  0-3 

-  o-i 

-  o-i 

November 

0-2 

-  0-2 

-  O'l 

-  0-2 

December 

0-7 

-  0-3 

-  0-2 

-  0-2 

From  the  general  accordance  of  the  individual  results,  I 
think  considerable  confidence  may  be  placed  in  these 
values.  The  numbers  in  the  column  applicable  to  places 
situated  south  of  15°,  are  remarkable,  and  show  that  the 
stations  on  the  Malabar  coast  differ  very  much  from  those 
on  the  Coromandel  coast  in  their  monthly  values,  the 
former  being  of  much  higher  temperature  in  the  winter 
months,  and  of  lower  in  the  summer  months,  the  change 
taking  place  between  the  months  of  April  and  May,  and 
again  between  October  and  November. 

In  the  next  parallel,  viz.,  between  15°  and  20°,  these  par- 
ticulars are  much  modified,  those  stations  situated  to  the 
west  being  of  higher  temperature  in  winter,  and  differing 
but  little  from  each  other  in  the  summer.  In  latitudes 
exceeding  20°  the  effect  of  longitude  seems  to  be  small, 
the  western  stations  being  of  somewhat  higher  temperature. 

With  the  knowledge  we  possess  of  the  mean  temperatures 
at  moderate  elevations,  as  found  in  groups  G,  H,  and  K,  in 
Table  XIV.,  and  with  the  coefficients  in  latitudes  and  longi- 
tudes, as  found  from  Table  XIV.,  and  as  contained  in 
Table  XV.,  we  are  enabled  to  calculate  the  mean  temperature 
of  all  places  in  India  at  the  same  elevations,  dependent  upon 
their  geographical  position,  by  the  following  formula? : — 

Formulae  for  calculating  the  mean  temperature  of  places 
situated  south  of  15°  of  north  latitude,  in  the  presidency  of 
Madras,  at  moderate  elevations. 


(lat.- 
(lat.- 
(lat.- 


-134)  X  1-0  -  (long.  -79)  x  0-7 
-134)  X  0-8  —  (long.  —79)  X  07 
-134)  X  0-5  —  (long.  —79)  X  0-7 
—  (long.  —79)  X  0-2 
-134)  X  0-3  +  (long.  —79)  X  0-3 
■134)  X  0-4  +  (long.  -79)  X  0-8 
-134)  X  0-3  +  (long.  -79)  X  L2 
-134)  X  0-2  +  (long.  —79)  x  L2 
-134)  x  0-1  +  (long.  —79)  x  0"8 
-134)  X  0-2  +  (long.  —79)  X  0"3 
-134)  X  0-5  —  (long.  —79)  X  0-2 
-134)  X  LI  -  (long.  —79)  X  07 
Formulae  for  calculating  the  mean  monthly  temperature 
at  places  situated  in  India,  between  the  parallels  of  15°  and 
20°  of  north  latitude,  at  moderate  elevations. 


January 

February 

March 

April 

May 

June 

July 

August 


7(i 
79 
82 
85 

87  +  (lat. 
86  +  (lat. 
83  +  (lat. 
83  +  (lat. 


September  82  +  (lat.- 
October  81  —  (lat.- 
November  78  —  (lat.- 
December   77  —  (lat.- 


January 

February 

March 

April 

May 

June 

July 

August 


70  —  (lat. 

o  ,  o 

-21)  x  1 

0 

—  (long. 

-72) 

X 

0 

0 

3 

73  —  (lat. 

—21)  x  0 

8 

—  (long. 

-72) 

X 

o- 

3 

80  —  (lat. 

-21)  x  0 

5 

—  (long. 

-72) 

X 

0 

3 

85 

—  (long. 

-72) 

X 

0 

3 

89  +  (lat. 

-21)  x  0 

4 

—  (long. 

-72) 

X 

0 

1 

87  +  (lat.  —21)  x  0-3 
87  +  (lat.  —21)  X  0-3 
-21)  X  0-2 


83  +  (la 


September  82  +  (lat. 
October      81  —  (lat. 


-21)  x  0-1 
-21)  X  0-2 


November  77  —  (lat.  —21)  x  0'5 
December 


(long, 
(long, 
(long, 
(long, 
(long. 


-72)  X  o-i 
-72)  X  0-2 
-72)  X  0-2 
-72)  X  0-2 
-72)  X  0-3 


—  (lat.  —21)  x  LI 
Formulas  for  calculating  the  mean  temperature  of  places 
situated  in  India,  between  the  parallels  of  20°  and  25°  of 
north  latitude,  at  moderate  elevations. 


January 

70  —  (lat. 

o  o 
-21)  X  TO 

—  (long. 

-72) 

X 

c 

0 

5 

2 

February 

73  —  (lat. 

—21)  X  0-8 

—  (long. 

—  (long. 

—  (long. 

-72) 

X 

0 

1 

March 

80  —  (lat. 

—21)  X  0-5 

-72) 

X 

0 

1 

April 

85 

-72) 

X 

0 

1 

May 

89  -f-  (lat. 

—21)  X  0-4 

—  (long. 

-72) 

X 

0 

2 

J  une 

87  +  (lat. 

—21)  X  0-3 

—  (long. 

-72) 

X 

0 

1 

July 

87  +  (lat. 

—21)  X  0-3 

—  (long. 

-72) 

X 

0 

1 

August 

83  +  (lat. 

—21)  X  0-2 

—  (long. 

-72) 

X 

0 

i 

September  82  +  (lat. 

—21)  X  0-1 

—  (long. 

-72) 

X 

0 

i 

October 

81  —  (lat. 

—21)  x  0-2 

—  (long. 

-72) 

X 

o-i 

November 

77  -  (lat. 

-21)  X  0-5 

—  (long. 

-72) 

X 

0 

i 

December 

72  -  (lat. 

-21)  x  LI 

—  (long. 

-72) 

X 

0 

o 

5  G  4 

792 


ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Formula  for  calculating  the  mean  temperature  in  India 
north  of  25°  of  north  latitude,  at  moderate  elevations. 


.1  anuary 
February- 
Mar  ch 
April 
May 
June 
July 
August 
September 
October 
November 
December 


63  —  (lat. 
69  —  (lat. 
76  —  (lat. 

85 

91  +  (lat. 
91  +  (lat. 
87  +  (lat. 
S5  +  (lat. 
84  +  (lat. 
79  —  (lat. 
71  —  (lat. 
63  —  (lat. 


-26)  x  ro  - 
-26)  X  0-8  - 
-26)  x  0-5  ■ 

-26)  X  0-3 
-26)  x  0-4  ■ 
-26)  x  0-3 
-26)  x  0-2 
-26)  x  0-1 
-26)  x  0-2 
-26)  x  0-5 
-26)  x  11 


(long.  -81)  X  0-1 
(long.  —81)  X  0-1 
(long.  -81)  X  0-1 
(long.  —81)  X  0-1 

■  (long.  —81)  X  0-1 
(long.  —81)  X  0-2 

-  (long.  —81)  X  0-3 
■•{long.  —81)  X  0-2 

■  (long.  —81)  X  0-1 

-  (long.  —81)  X  0-1 

-  (long.  —81)  X  0-3 

-  (long.  —81)  X  0-2 


Determination  of  the  Influence  of  Elevation  on  Mean  Tempe- 
rature of  the  Air  in  India, 

The  determination  of  the  correction  for  elevation  is  very 
important :  for  this  purpose  all  the  stations  in  each  presi- 
dency were  collected  together  whose  elevations  above  the 
sea  were  from  1,000  to  2,000  feet  in  one  group,  from  2,000 
to  3,000  in  another  group,  and  of  higher  elevations,  step  by 
step  of  1,000  feet,  in  Tables  LXXV.to  LXXXII.;  the  mean  of 
each  group  was  taken  and  compared  with  the  mean  tempe- 
rature for  each  geographical  position  at  the  level  of  the  sea ; 
and  in  this  way  a  series  of  differences  between  these  results 
were  found  due  to  each  separate  elevation  ;  these  were 
again  grouped,  and  their  means  are  shown  in  the  following 
tables. 


Table  XVI.  showing  the  observed  Decrease  of  Mean  Monthly  Temperature  of  the  Air,  with  Increase  of  Elevation. 


Presidency,  Number  of  Stations,  and  Mean  Elevation. 


Months. 

Bombay. 

Mean 
of  9 
Stations. 

1,373  ft, 

Madras. 

Mean 
of  3 
Stations, 

1,584  ft. 

Bombay. 

Mean 
of  8 
Stations, 

2.17G  ft, 

Madras. 

Secun- 
derabad, 
2,286  ft. 

Madras. 

Banga- 
lore, 
2.S74  ft. 

Bengal. 

Cherra- 
poongee, 
3,609  ft, 

Bombay. 
Mean 
of  2 
Stations, 

3,960  ft, 

Bengal. 

TJttra 
Mullay, 
4,091  ft. 

Bengal. 

Khat- 
inandu, 
4,141  ft. 

Madras. 
Mercara, 
4,374  ft. 

Madras. 

Wel- 
lington, 
5,880  ft. 

Bengal. 

Nynee 
Thai, 
5,891  ft. 

Bengal. 

Kot- 
gurh, 
6,125  ft. 

Bengal. 

Dar- 

jeeling, 
6,491  ft. 

Madras. 

Ootaca- 
mund, 
7,235  ft. 

Madras. 

Doda- 
betta, 
8,614  ft. 

January  - 
February  - 
March 
April 
May  - 
June 

July  -  - 

August 
September 
October  - 
November 
December - 

-  H 

-  o$ 

0 

-  1 

-  2 

-  4 

-  7 

-  4 

-  3 

-  3 

-  2 

-  1 

-  2 

-  2 

-  2 

-  2 

-  5 

-  6 

-  5 

-  5 

-  5 

-  2 

-  1 

o 

-  5 

-  2 

-  3 
  2 

-  4 

-  6 

-  8 

-  7 

-  7 

-  6 

-  6 

-  7 

O 

-  6 

-  3 
  2 

-  1 

-  2 

-  6 

-  7 

-  9 

-  5 

-  4 

-  4 

-  G 

0 

-  6 

-  6 

-  3 

-  6 

-  7 
-10 

-  8 

-  9 

-  7 

-  8 

-  6 

-  7 

o 

-  7 

-  10 

-  14 

-  17 

-  21 

-  20 

-  17 

-  16 

-  14 

-  11 

-  14 

-  12 

O 

-  10 

-  9 

-  9 

-  11 

-  16 

-  15 

-  19 

-  17 

-  15 

-  12 

-  12 

-  12 

0 

-  2 

-  5 

-  9 

-  17 

-  24 

-  26 

-  22 

-  20 

-  IS 

-  15 

-  7 
  2 

0 

-  14 

-  10 

-  17 

-  18 

-  20 

-  18 

-  11 

-  11 

-  12 

-  14 

-  15 

-  15 

O 

-  10 

-  9 

-  9 

-  12 

-  14 

-  16 

-  16 

-  17 

-  16 

-  14 

-  11 
-•  14 

o 

-  12 

-  17 

-  16 

-  21 

-  18 

-  16 

-  15 

-  12 

-  15 

-  12 

-  13 

-  9 

-  14 

-  19 

-  20 

-  23 

-  24 

-  24 

-  20 

-  19 

-  19 

-  18 

-  15 

-  9 

-  18 

-  20 

-  25 

-  21 

-  18 

-  19 

-  20 

-  22 

-  18 

-  17 

-  25 

-  24 

-  29 

-  S3 

-  30 

-  26 

-  24 

-  23 

-  23 

-  19 

-  17 

-  24 

-  25 

-  23 

-  22 

-  25 

-  26 

-  25 

-  25 

-  24 

-  23 

-  23 

-  25 

O 

-  26 

-  29 

-  27 

-  29 

-  29 

-  32 

-  29 

-  30 

-  29 

-  28 

-  27 

-  28 

From  these  numbers  it  is  very  clear  that  there  is  no 
marked  difference  in  the  effect  of  elevation  in  different  parts 
of  India,  or  in  other  words,  whatever  may  be  the  mean  tem- 
perature due  to  the  latitude  and  longitude  on  the  plains; 
the  effect  of  elevation  is  to  depress  this  by  the  same 
amount.  By  looking  over  these  numbers,  the  results  in  the 
summer  months  at  Cherrapoongee  seem  to  be  too  large, 
and  those  at  Uttra  Mullay  are  wholly  discordant,  being 
much  too  small  in  the  winter,  and  much  too  large  in  the 
summer  months. 

By  taking  the  means  of  these  results  be  ow  2,000  feet, 
in  one  group,  those  between  2,000  and  3,000  feet  in  another, 
and  so  on,  another  table  of  mean  values  was  formed.  These 
were  laid  down  on  a  diagram,  with  feet  as  abscissae,  and 
degrees  of  temperature  as  ordinates,  and  a  curved  line  was 
made  to  pass  through  or  near  every  point,  and  the  value 
for  every  1,000  feet  of  elevation  was  read  from  the  curved 
line;  and  thus  the  next  table  was  formed,  giving  the  most 
probable  amount  of  depression  of  temperature  with  eleva- 
tion, as  can  be  found  from  the  observations. 

Table  XVII.  showing  the  calculated  Decrease  of  Mean 
Monthly  Temperature  of  the  Air  with  an  Increase  of 
Elevation  up  to  9,000  feet. 


Height  in  Beet. 


Months. 

1,000. 

2,000. 

3,000. 

4,000. 

5,000. 

6,000. 

7,000. 

8,000. 

9,000. 

O 

0 

0 

o 

0 

January 

14 

4 

6i 

10 

124 

164 

20f 

25 

28} 

February 

If 

34 

6i 

10} 

142 

194 

24 

27} 

30} 

March  - 

li 

34 

64 

10} 

15 

19 

234 

26} 

29 

April  - 
May 

2 

4 

8 

134 

184 

22 

274 

30 

2 

5 

10} 

154 

191 

23 

25i 

274 

30 

June 

3 

6 

11 

15| 

194 

23 

26f 

30 

33 

July  - 

3* 

6| 

10 

134 

17 

20} 

23J- 

27} 

30-J 

August  - 
September  - 

4} 

10J 

14 

174 

20| 

244 

27f 

314 

34 

64 

9* 

13 

164 

20 

23 

26 

30 

October 

3 

6 

9 

124 

IBi 

19 

22} 

254 

29 

November  - 

21 

6 

81 

12 

15 

184 

214 

2J| 

28 

December  - 

2 

4 

71 

114 

I4i 

184 

22 

25| 

294 

These  numbers  I  cannot  but  think  are  satisfactory,  and 
better  than  at  one  time  I  thought  possible  to  be  found. 
By  their  application  to  the  numbers  in  the  general  table 
the  mean  temperature  of  every  month,  in  every  place  in 
India  can  be  approximately  determined,  and  I  think  with 
sufficient  accuracy  for  the  purposes  of  this  Commission. 
If  the  height  of  the  place  whose  temperature  is  desired  be 
not  exactly  an  even  1,000  feet,  the  amount  can  be  taken  out 
at  sight. 


The  next  table  is  formed  by  dividing  the  numbers  on  the 
top  of  each  column  by  every  number  under  it,  and  thus 
determining  the  number  of  feet  of  elevation  required  in 
every  month,  for  the  different  heights,  for  a  decrease  of  1° 
of  mean  temperature.  From  this  table  the  corrections  to 
any  particular  altitude  can  be  found  by  dividing  the  altitude 
in  feet  by  the  numbers  in  this  table. 


Table  XVIII.  showing  the  Average  Increase  of  Elevation 
for  a  Decrease  of  1°  of  Mean  Temperature. 


MoNTns. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

January 

667 

500 

444 

400 

408 

364 

337 

320 

319 

February 

570 

572 

480 

391 

339 

308 

292 

294 

298 

March  - 

570 

572 

462 

381 

333 

316 

298 

305 

311 

April  - 

500 

500 

375 

296 

274 

273 

283 

291 

300 

May 

500 

400 

286 

258 

254 

261 

272 

289 

300 

June  - 

333 

333 

273 

254 

256 

261 

262 

267 

273 

July 

286 

296 

300 

296 

294 

296 

295 

294 

293 

August 

235 

267 

279 

286 

286 

289 

288 

289 

286 

September  - 

286 

308 

308 

308 

303 

300 

304 

308 

300 

October 

333 

333 

333 

320 

318 

316 

315 

314 

311 

November  - 

363 

333 

343 

333 

333 

324 

326 

323 

321 

December  - 

500 

500 

387 

356 

339 

324 

318 

311 

305 

Section  VI. 

On  the  calculated  mean  temperature  of  the  Air. 
Comparison  of  the  observed  and  calculated  mean 
temperature.  Meteorological  elements  of  the  climate 
of  England.  Excess  of  the  mean  monthly  tempera- 
tures of  India  over  that  of  England.  Elevation 
necessary  to  have  the  same  temperature  month  by 
month  in  India,  as  in  England,  in  different  parts  of 
India.  Calculated  high  day  temperature  in  India, 
its  excess  over  that  in  England,  and  elevation  neces- 
sary in  India,  to  have  the  same  as  that  in  England. 
Calculated  low  7iight  temperature  in  India,  its  excess 
over  that  in  England,  and  elevation  necessary  in 
India,  to  have  the  same  as  in  England. 


In  Section  V.,  page  791,  the  formulas  for  calculating  the 
mean  temperature  of  the  air  at  any  place  in  India  are 
deduced,  so  far  as  it  is  dependent  upon  geographical  position 
alone,  and  at  low  elevations ;  and  the  following  three  tables 
have  been  calculated  from  them. 
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Table  XIX.  showing  the  Calculated  Mean  Monthly  and  Annual  Temperature  of  the  Air  in  India,  for  every  Two  Degrees  of 
Latitude  from  8°  North  to  34°  North,  and  for  every  Degree  of  East  Longitude,  in  the  Presidency  of  Madras,  South 
of  Latitude  of  15°  at  low  elevations. 


Latitudes  North. 


Months. 

8° 

10° 

1 

2° 

14° 

15° 

Longi- 
tudes 
E. 

Longitudes 

E. 

Longitudes 
E. 

Eongi  tudes 
E. 

Longitudes 
E. 

77° 

78° 

76° 

77° 

78° 

79° 

75° 

76° 

77° 

78° 

79° 

80° 

74° 

75° 

76° 

77° 

7S° 

79° 

80° 

73° 

74° 

75° 

76° 

77° 

78° 

79° 

80° 

81° 

0 

O 

O 

O 

O 

O 

o 

o 

o 

o 

0 

January  - 

84 

83 

83 

82 

SI 

80 

81 

80 

79 

79 

7S 

77 

80 

79 

78 

77 

77 

76 

75 

7S 

78 

77 

76 

75 

75 

74 

73 

72 

February 

85 

84 

85 

84 

83 

82 

83 

82 

81 

81 

80 

79 

83 

82 

81 

80 

80 

79 

78 

82 

S2 

SI 

80 

79 

79 

78 

77 

76 

March  - 

87 

80 

86 

85 

85 

84 

86 

84 

84 

84 

83 

82 

85 

84 

84 

83 

83 

82 

81 

85 

84 

83 

82 

82 

82 

81 

80 

79 

April  - 

85 

85 

86 

86 

85 

S5 

80 

86 

86 

85 

85 

84 
87 

80 

86 

86 

85 

85 

83 

S5 

80 

86 

86 

80 

85 

85 

85 

84 

84 

May 

85 

85 

87 

87 

86 

NO 

86 

86 

86 

87 

87 

85 

86 

86 

86 

87 

87 

87 

85 

86 

86 

86 

86 

87 

87 

87 

88 

June  - 

82 

S3 

81 

82 

83 

SI 

82 

83 

84 

84 

85 

85 

82 

83 

84 

85 

85 

86 

87 

82 

83 

84 

85 

86 

86 

87 

S8 

S9 

July 

79 

80 

77 

79 

81 

82 

78 

79 

81 

82 

83 

83 

77 

79 

79 

81 

82 

83 

84 

77 

78 

79 

80 

82 

83 

84 

85 

86 

August  - 

80 

81 

76 

79 

82 

S3 

78 

79 

81 

82 

83 

83 

77 

79 

79 

81 

82 

83 

84 

70 

77 

78 

79 

81 

82 

83 

84 

85 

September 

80 

81 

78 

79 

81 

82 

79 

80 

81 

81 

82 

82 

78 

79 

so 

80 

SI 

82 

83 

77 

78 

79 

80 

81. 

81 

82 

83 

84 

October  - 

82 

82 

78 

78 

79 

80 

80 

SO 

80 

81 

81 

82 

79 

80 

80 

SO 

81 

81 

81 

79 

80 

80 

80 

80 

80 

81 

81 

82 

November 

82 

82 

81 

81 

80 

80 

80 

80 

79 

79 

79 

79 

79 

79 

79 

78 

78 

78 

78 

78 

78 

7S 

78 

78 

77 

77 

77 

77 

December 

85 

84 

84 

83 

82 

81 

82 

81 

80 

80 

79 

79 

81 

79 

79 

76 

77 

77 

77 

79 

78 

77 

76 

76 

75 

75 

74 

73 

Mean  annual  tem-"i 
perature  of  the  r 
air.  ) 

83 

83 

82 

82 

82 

82 

82 

82 

82 

82 

82 

82 

81 

SI 

81 

81 

81 

82 

82 

80 

81 

81 

SI 

SI 

SI 

81 

81 

81 

Difference  'be-" 
tween  the  hot- 
test and  coldest 
Months. 

8 

G 

11 

9 

7 

6 

8 

7 

7 

8 

9 

10 

9 

7 

8 

10 

10 

11 

12 

10 

9 

9 

10 

11 

12 

13 

15 

17 

Table  XX.  showing  the  Calculated  Mean  Monthly  and  Annual  Temperature  of  the  Air  for  every  Two  Degrees  of 
North  Latitude  from  l(i°  to  26°,  and  every  Four  Degrees  of  Longitude  between  72°  and  92°  East. 


Latitudes  North. 


Months. 

1G° 

18° 

20° 

22° 

24° 

26° 

Longitudes 

Lon^ 

tudes 

Lon 

gitude 
E. 

Longitudes 
E. 

Longitudes 
*E. 

Longitudes 
E. 

72° 

76° 

80° 

84° 

72° 

76° 

80° 

84° 

72° 

76° 

80° 

84° 

88° 

72° 

70° 

S0° 

84° 

88° 

92° 

72° 

70° 

80° 

84° 

88° 

92 

72 

76° 

80° 

84° 

88° 

92° 

o 

0 

0 

O 

o 

0 

0 

0 

O 

o 

O 

O 

O 

O 

O 

0 

0 

O 

O 

O 

O 

January  - 

75 

74 

73 

71 

73 

71 

70 

69 

71 

70 

69 

68 

oo 

o- 

68 

67 

67 

66 

or, 

65 

65 

65 

64 

63 

63 

64 

64 

63 

63 

62 

62 

February    -     -     -  - 

77 

70 

75 

74 

75 

73 

72 

71 

74 

73 

72 

71 

09 

72 

72 

72 

72 

71 

71 

70 

7i 

71 

71 

70 

7o 

09 

09 

69 

68 

68 

68 

March  - 

82 

81 

8» 

78 

82 

81 

79 

78 

81 

80 

79 

78 

70 

78 

78 

78 

78 

77 

77 

76 

77 

77 

77 

76 

76 

75 

75 

70 

85 

76 

75 

75 

April  - 

85 

SI 

83 

81 

85 

83 

82 

81 

85 

84 

8:t 

82 

81 

85 

85 

85 

85 

81 

84 

85 

85 

85 

81 

84 

Si 

85 

85 

84 

84 

84 

87 

87 

86 

86 

88 

88 

87 

87 

89 

89 

89 

88 

8> 

'.ill 

90 

90 

89 

88 

8S 

90 

SO 

90 

89 

88 

8S 

89 

90 

91 

90 

89 

June  - 

85 

85 

85 

85 

86 

86 

86 

86 

s: 

87 

87 

87 

87 

y: 

S9 

89 

89 

8S 

88 

91 

91 

90 

90 

89 

89 

92 

92 

91 

89 

89 

July  

S3 

85 

85 

85 

86 

86 

86 

86 

87 

87 

87 

87 

87 

NO 

86 

80 

85 

85 

85 

86 

86 

86 

85 

85 

85 

SO 

86 

87 

80 

85 

85 

August  - 

82 

82 

81 

81 

N2 

82 

81 

81 

83 

83 

S3 

82 

82 

s  1 

84 

84 

83 

83 

83 

85 

85 

85 

84 

84 

84 

85 

85 
84 

85 
84 

84 

84 

83 

September  - 

81 

80 

79 

79 

NJ 

82 

81 

80 

N2 

82 

81 

80 

79 

n:' 

83 

83 

82 

S2 

82 

S3 

84 

84 

S3 

83 

S3 

84 

83 

83 

83 

October  - 

82 

81 

80 

78 

82 

8(1 

79 

78 

81 

80 

79 

78 

76 

SO 

80 

SO 

79 

79 

79 

80 

79 

79 

78 

79 

78 

79 

79 

79 

78 

78 

78 

November  - 

80 

79 

78 

78 

79 

78 

77 

77 

78 

78 

77 

76 

75 

76 

75 

78 

73 

72 

72 

75 

74 

72 

72 

71 

71 

74 

73 

71 

70 

69 

69 

78 

76 

75 

74 

75 

73 

72 

71 

73 

72 

71 

70 

68 

68 

68 

67 

66 

65 

65 

65 

05 

64 

64 

63 

01 

62 

63 

62 

61 

61 

Mean  Annual  Temperature  of  the) 
Air  ) 

82 

81 

80 

79 

81 
15 

80 

79 

79 

81 

80 

80 

79 

78 

Nil 

80 

80 

79 

78 

78 

79 

79 

79 

78 

78 

78 

79 

79 

79 

78 

77 

77 

Difference  between  the  hottest  and) 
coldest  Months         -      -      -  ) 

12 

13 

13 

15 

17 

17 

18 

18 

19 

20 

20 

22 

22 

22 

23 

23 

23 

23 

26 

26 

26 

26 

26 

31 

30 

28 

28 

28 

28 

Table  XXI.  showing  the  Calculated  Mean  Monthly  and  Annual  Temperature  of  the  Air  for  every  2°  of  North  Latitude 
from  28°  to  34°,  and  every  four  degrees  of  Longitude  from  72°  to  92°. 


Latitudes  North. 


28° 

30° 

32° 

34° 

Months. 

Longitudes  E. 

Longitudes  E. 

Longitudes  E. 

Longitudes  E. 

72° 

t  0 

80° 

84° 

88° 

92° 

72° 

70° 

80° 

84° 

72° 

76° 

80° 

70° 

78° 

O 

O 

O 

O 

O  . 

O 

O 

O 

O 

O 

O 

O 

O 

January          -       -  - 

63 

02 

01 

01 

60 

60 

GO 

59 

59 

58 

58 

57 

57 

56 

55 

55 

February  - 

G8 

08 

07 

G7 

66 

60 

67 

66 

66 

66 

65 

64 

04 

64 

63 

63 

March            -       -  - 

75 

75 

75 

74 

74 

74 

75 

75 

74 

74 

74 

73 

73 

73 

72 

72 

April      ...  - 

85 

85 

85 

84 

84 

84 

86 

85 

85 

85 

86 

85 

85 

86 

85 

85 

May                      -  - 

89 

90 

91 

91 

90 

90 

93 

92 

92 

92 

94 

93 

93 

94 

93 

93 

June       -       -       -  - 

92 

92 

91 

91 

90 

89 

95 

94 

93 

93 

95 

94 

93 

96 

95 

94 

July  .... 

87 

87 

87 

86 

86 

85 

90 

89 

88 

8S 

91 

90 

89 

91 

90 

89 

August  - 

85 

85 

85 

84 

84 

83 

88 

87 

80 

86 

88 

87 

S6 

89 

88 

87 

September  ... 

84 

84 

84 

83 

83 

83 

85 

85 

84 

84 

86 

85 

85 

86 

85 

85 

October  - 

79 

79 

79 

78 

78 

78 

79 

79 

78 

78 

79 

78 

78 

78 

77 

77 

November  - 

73 

72 

70 

69 

69 

08 

71 

70 

09 

G9 

70 

09 

68 

09 

08 

67 

December        -       -  - 

CO 

GO 

01 

61 

60 

59 

61 

60 

59 

59 

58 

57 

56 

56 

55 

54 

Mean  Annual  Tempera- 1 

78 

78 

78 

77 

77 

77 

78 

78 

78 

7S 

79 

78 

77 

78 

77 

77 

ture  of  the  Air    -       -  J 

Difference   between  the"l 

hottest     and     coldest  [■ 

32 

32 

30 

30 

30 

31 

35 

35 

34 

35 

37 

37 

37 

40 

40 

40 

Months      -       -  -J 

5  H 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOEE  THE  COMMISSIONERS  APPOINTED 


The  numbers  in  these  tables  are  under  the  influence  of 
aspect,  the  effect  of  soil,  and  difference  of  geological  con- 
dition ;  and  it  is  very  likely,  indeed  almost  certain,  that  the 
above  numbers  at  the  low  latitudes,  owing  to  the  aspect  of 
the  stations  situated  at  the  southern  extremity  of  Madras, 
are  too  small ;  and  it  is  very  likely  also  that  at  stations 
situated  within  the  influence  of  the  sea,  they  may  be  some- 
what too  great  in  the  summer,  and  too  small  in  the  winter 


months.  It  is  probable  that  the  inland  stations  may  be 
nearly  true ;  it  is  however  necessary  before  using  the 
numbers  to  determine  what  confidence  can  be  placed  in 
them,  and  for  this  purpose  I  have  selected  some  of  the 
places  where  it  is  known  observations  have  been  taken  with 
great  care,  as  at  the  observatories  of  Madras,  Bombay,  and 
at  Calcutta,  with  a  few  other  places  in  different  parallels  of 
latitude.    The  comparisons  are  shown  in  the  following  table. 


Table  XXII.  showing  the  Observed  and  Calculated  Mean  Monthly  Temperatures  of  the  Air,  and  the  Difference  between  them,  at 

different  Stations  in  India,  between  Latitudes  12°  and  31°. 


Canuanore. 

Madras 

Vingorla. 

Bombay. 

Calcutta. 

Lucknow. 

Ferozepore. 

Months. 
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O 
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o 
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o 
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o 
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0 

o 

o 

0 

o 

o 

0 

o 

o 

o 

0 

0 

0 

January  - 
February  - 
March  - 

82 

81 

-  1 

76 

76 

0 

78 

75 

-  3 

74 

72 

-  2 

70 

65 

-  5 

66 

63 

-  3 

69 

69 

0 

82 

83 

+  1 

78 

78 

0 

79 

77 

-  2 

76 

75 

-  1 

75 

71 

-  4 

68 

68 

0 

cs 

66 

-  2 

84 

85 

+  1 

80 

81 

+  1 

82 

82 

0 

80 

82 

+  2 

83 

77 

-  6 

79 

76 

-  3 

76 

74 

-  2 

April 
May  - 

86 

86 

0 

83 

84 

+  1 

83 

85 

+  2 

83 

85 

+  2 

88 

84 

-  4 

88 

85 

-  3 

81 

85 

+  4 

85 

86 

+  1 

87 

87 

0 

85 

87 

+  2 

86 

83 

+  a 

89 

88 

-  1 

91 

91 

0 

94 

93 

-  1 

June-  ... 
July-      -      -  - 
August  - 
September 
October  - 
November 

80 

82 

+  2 

87 

86 

-  1 

81 

85 

+  4 

83 

86 

+  3 

87 

88 

+  1 

90 

90 

0 

95 

95 

0 

79 

78 

-  1 

85 

84 

-  1 

79 

85 

+  6 

81 

86 

+  5 

85 

85 

0 

88 

87 

-  1 

90 

1)0 

0 

79 

78 

-  1 

84 

84 

0 

79 

82 

+  3 

81 

82 

+  1 

85 

83 

-  2 

84 

85 

+  1 

86 

87 

+  1 

79 

79 

0 

84 

83 

-  1 

79 

81 

+  2 

80 

82 

+  2 

85 

82 

-  3 

85 

84 

-  1 

86 

85 

-  1 

81 

80 

-  1 

82 

82 

0 

81 

82 

+  1 

82 

82 

0 

84 

79 

-  5 

79 

79 

0 

79 

79 

0 

82 

80 

-  2 

79 

79 

0 

79 

80 

+  1 

79 

79 

0 

78 

72 

-  6 

70 

70 

0 

cs 

69 

+  1 

December 

81 

82 

+  1 

77 

78 

+  1 

78 

78 

0 

76 

74 

-  2 

72 

05 

-  7 

00 

62 

+  2 

58 

59 

+  1 

By  looking  over  the  several  columns  of  differences,  it  will 
be  seen  that  those  at  Cannanorc  and  Madras  are  small,  and 
therefore  that  the  calculated  and  observed  values  are  very 
nearly  accordant;  at  Vingorla  and  Bombay,  the  calcu- 
lated values  are  somewhat  too  high  in  the  summer  months, 
a  difference  owing  to  some  extent  to  the  direct  influence  of 
the  sea  ;  at  Calcutta  the  calculated  numbers  in  the  winter 
are  too  small ;  at  the  remaining  two  stations,  viz.,  Lucknow 
and  Ferozepore,  the  differences  are  generally  small. 

Upon  the  whole,  however,  the  accordances  are  as  good  as 
could  be  expected,  considering  that  the  observations  upon 
which  the  calculations  are  based  are  not  equally  good,  in 
fact  in  some  cases  suspicion  reigned  over  the  observations, 
but  there  was  not  sufficient  evidence  to  reject  them,  and 
where  erroneous  they  have  exercised  an  injurious  influence 


over  the  results.  It  seems  to  me  upon  the  whole  that  they 
are  sufficiently  near  for  the  purposes  of  the  Commission,  and 
more  to  be  depended  upon  than  any  observations  taken  at 
any  place  for  a  short  period,  or  where  no  information  is 
given  as  to  the  character  of  the  instruments,  their  position, 
or  care  and  regularity  in  making  the  observations. 

It  now  becomes  necessary  to  determine  those  elevations, 
in  the  different  parallels  of  latitude,  where  European  troops 
could  be  placed  with  the  greatest  probability  of  continued 
health.  These  localities  would  be  those  whose  meteoro- 
logical conditions,  particularly  in  temperature,  approached 
most  nearly  those  of  England. 

The  following  are  the  average  value  of  meteorological  ele- 
ments as  deduced  from  20  years'  observations  at  the  Royal 
Observatory  at  Greenwich. 


Table  XXIII.  showing  the  Monthly  Means  of  Results  for  Meteorological  Elements  at  the  Royal  Observatory,  Greenwich, 

in  the  Years  1841-1860. 


184ltol860. 

Months. 

Mean 
reading 
of  the 
Baro- 
meter. 

Temperature  of  the  Air. 

Mean 
Tempe- 
rature 

of 
Dew- 
point. 

Hygrometrical  Deductions. 

Rain. 

Highest 

in 
Years. 

Lowest 

in 
Years. 

Range 

in 
Month. 

Mean 

of 
all  the 
Highest. 

Mean 

of 
all  tho 
Lowest. 

Mean 
daily 
Range. 

Mean 
Temp. 

Meati 
Elastic 
Forco 
Of 
Vapour. 

Mean 
weight 

of 
Vapour 
in  cubic 
foot  of 
Air. 

Mean 
addi- 
tional 
weight 
required 
for  satu- 
ration. 

Mean 
degree 

of 
Humi- 
dity. 

Mean 
weight 

of  a 
cubic 
foot  of 

Air. 

Num- 
ber of 
Rainy 
Days. 

Amount 
collect- 
ed on 
Ground 

January  - 
February  - 
March 
April  - 
May  - 
June  - 
July  -  - 
August 
September 
October  - 
November 
December  - 

in. 
29-757 
29-787 
29-793 
29-735 
29-762 
■j:>- T'.'.i 
29-804 
29-78S 
29-829 
29  690 
29-756 
29-805 

o 

57-0 
G2-3 
71-5 
790 
86-2 

91-  5 
93-3 

92-  0 
86-4 
81-0 
66-3 
62-8 

o 

4-0 
7-7 
13-1 

25-  3 
28-3 
36-2 
38-9 
40-0 
32-0 

26-  5 
19-4 
•  8-0 

53-0 
5f6 
58-4 

53-  7 

57-  9 

58-  3 

54-  4 
52-0 
54-4 
54-5 
46-9 
54-8 

0 

43-2 
41-7 
50-0 
56-8 
G44 

71-  2 
73-s 

72-  8 
67-4 
58-3 
49-3 
45-0 

0 

33-7 
33-2 
35-3 
38-6 
4i-2 
50-2 
53-2 
53-4 
43-9 
43-7 
37-7 
35-5 

o 

9'5 
11-5 
14-7 

18-  2 
20  2 
21-0 
20-6 

19-  4 
18-5 
14T, 
11-6 

9-5 

o 

38-3 
38-4 
41-7 
46-3 
52-8 
59  2 
Gl-9 
61-3 
56-9 
50-2 
43-4 
40-1 

o 

35-  4 
34-4 

36-  4 

39-  9 

45-  5 

50-  8 

53-  9 

54-  1 

51-  1 

46-  0 

40-  1 
36-9 

in. 
•205 
'201 
•216 
•247 
•300 
•373 
•417 
•422 
•382 
•312 
•255 
•221 

gT3. 

2-4 
2-3 
2-5 

2-  9 

3-  4 

4-  2 
4-6 
4-7 
4-2 
3-6 
2-9 
2-6 

■  gr. 
0'3 
0-4 
0-6 

0-  8 

1-  1 
1'6 
1-6 
1'5 
1-0 
0-6 
0-4 
0-4 

-89 
85 
82 
79 
76 
74 
76 
77 
81 
87 
89 
89 

grs. 
553 
554 
650 
542 
538 
531 
528 
528 
534 
539 
547 
552 

11 

10 

10& 

10* 

Ul 

10J 

ni 

n 

ni 

134 
12} 
HI 

ia 
1-8 
1-6 
1*5 

1-  8 

2-  1 
1'9 
2-7 
2-4 
2*4 
2-8 
2-4 
l-9 

Means  - 

29-775 

77-6 

232 

64-4 

58-0 

42-3 

15-7 

49-2 

43-7 

■29G 

3-3 

0-8 

82 

541    j  122 

25-3 

Table  XXIV.  showing  the  Excess  of  Mean  Temperature  in  India  over  that  at  Greenwich. 


MONTHS. 

SO 
Cu 

0  S 

Excess  of  Mean  Temperature  over  that  at  Greenwich. 

Latitudes. 

S3  ^  tfc 
O  r- 

South 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

of  15°. 

O 

O 

0 

O 

0 

O 

0 

0 

O 

O 

O 

O 

January 
February 
March 
April 
May  - 
June  - 

38 

38 

35 

33 

31 

29 

27 

25 

23 

21 

19 

17 

38 

41 

37 

35 

34 

34 

33 

31 

29 

28 

26 

25 

42 

40 

38 

38 

37 

36 

35 

34 

33 

33 

31 

30 

46 

39 

37 

37 

37 

39 

39 

39 

39 

39 

39 

39 

53 
59 

34 
27 

33 
26 

34 
27 

37 
28 

36 
30 

36 
31 

37 
31 

38 
32 

39 
35 

40 

35 

40 
36 

July  - 
August 

62 

21 

23 

24 

25 

24 

24 

24 

25 

27 

28 

28 

t 

61 

22 

20 

20 

22 

23 

24 

24 

24 

26 

26 

27 

September 
October 

57 

25 

22 

24 

24 

.26 

26 

27 

27 

28 

27 

28 

50 

31 

30 

30 

29 

30 

29 

29 

29 

29 

28 

27 

November 

43 

36 

35 

35 

34 

30 

29 

28 

27 

27 

26 

25 

December 

40 

37 

35 

33 

31 

27 

25 

23 

21 

20 

17 

15 
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From  this  table  we  learn  that  at  all  places  south  of  lati- 
tude 22°  the  excess  of  temperature  from  October  to  May  is 
between  30°  and  40°,  and  from  June  to  September  between 
20°  and  30°. 

That  between  the  latitudes  22°  and  26°  the  greatest 
excesses  are  from  February  to  May,  being  between  30°  and 
40°,  and  from  June  to  January  being  generally  between 
20°  and  30°. 

From  the  latitude  28°  to  that  of  34°  the  greatest  excesses 
are  from  March  to  June,  being  between  30°  and  40°,  and  from 
July  to  February  the  least,  being  for  the  most  part  between 
20°  and  30°,  but  at  the  extreme  stations  it  is  less  than  20°. 

In  January  the  excess  is  as  large  as  38°  south  of  15°, 
decreasing  gradually  to  17°  in  latitude  34°,  showing  lower 
mean  temperature  at  northern  stations  by  21°. 

In  February  the  excess  is  as  large  as  41°  south  of  15°, 
decreasing  gradually  to  25°  in  latitude  34°,  showing  lower 
mean  temperature  at  northern  stations  by  16°. 

In  March  the  excess  is  as  large  as  40°  south  of  15°, 
decreasing  gradually  to  30°  in  latitude  34°.  showing  lower 
mean  temperature  at  northern  stations  by  10°. 

In  April  the  excesses  are  very  nearly  the  same  in  all 
places,  showing  mean  temperature  alike  everywhere. 
In  May  the  excess  is  about  34°  south  of  18°,  and  ir 


going  northwards  to  40°  in  latitude  34°,  showing  higher 
mean  temperature  at  northern  stations  by  6°. 

In  June  the  excess  is  about  27°  south  of  18°,  and  increases 
going  northwards  to  36°  in  latitude  34°,  showing  higher 
mean  temperature  at  northern  stations  by  9°. 

Table  XXV.  showing  the  Height  in  Feet,  at  different  parallels  of  Latitude  in  India,  in  every  Month,  where  the  Mean 

Temperature  is  the  same  as  that  of  England. 


In  July  the  excess  is  about  21°  south  of  18°,  and  increases 
going  northwards  to  28°  in  latitude  34°,  showing  higher 
mean  temperature  at  northern  stations  by  7°. 

In  August  the  excess  is  about  22°  south  of  20°,  and 
increases  going  northwards  to  27°  in  latitude  34°,  showing 
higher  mean  temperature  at  northern  stations  by  5°. 

In  September  and  October  the  excesses  are  nearly  alike 
at  all  places,  showing  mean  temperatures  nearly  alike  every- 
where. 

In  November  the  excess  is  about  36°  south  of  15°,  and 
decreases  going  northwards  to  25°  in  latitude  34°,  showing 
lower  mean  temperature  at  northern  stations  by  11°. 

In  December  the  excess  is  about  37°  south  of  15°,  and 
decreases  going  northwards  to  15°  in  latitude  34°,  showing 
lower  mean  temperature  at  northern  stations  by  22°. 

The  differences  between  the  temperatures  of  stations  in 
Madras  and  those  situated  north  of  Bengal  are  thus  shown 
to  be  very  great  in  the  months  of  January  and  December, 
the  former  exceeding  the  latter  by  as  much  as  21°  and  22°, 
whilst  in  summer  the  differences  are  the  other  way,  those 
stations  in  Madras  being  of  lower  temperature  than  those 
in  Bengal  by  5°  to  9°. 

In  Section  V.,  Table  XVIII.,  the  difference  of  vertical 
height  for  a  decrease  of  one  degree  is  given,  and  if  the 
numbers  in  Table  XXIV.  be  multiplied  into  these  differences, 
the  heights  would  be  found,  which  would  give  the  same 
as  the  average  temperature  for  the  same  month  in  England. 
These  heights  are  shown  in  the  next  table. 


Months. 


Elevation  in  Feet  in  India  necessary  to  have  the  same  Mean  Temperature  as  in  England. 


Latitudes. 


South  of 
15° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

January  - 

12,100 

11,200 

10,500 

9,900 

9,300 

8,600 

8,000 

7,300 

6,700 

6,100 

5,400 

February 

12,200 

11,000 

10,400 

10,100 

10,100 

9,800 

9,200 

8,600 

8,300 

7,700 

7,500 

March  - 

12,400 

11,800 

11,800 

11,500 

11,200 

10,900 

10,600 

10,300 

10,300 

9,600 

9,300 

April  - 

11,700 

11,100 

11,100 

11,100 

11,700 

11,700 

11,700 

11,700 

11,700 

11,700 

11,700 

May 

10,200 

9,900 

10,200 

11,100 

10,800 

10,800 

11,100 

11,400 

11,700 

12,000 

12,000 

June  - 

7,400 

7,100 

7,400 

7,600 

8,200 

8,500 

8,500 

8,700 

9,500 

9,600 

9,800 

July  ... 

6,100 

6,700 

7,000 

7,300 

7,000 

7,000 

7,000 

7,300 

7,900 

8,200 

8,200 

August  -       -  - 
September 

6,300 

5.700 

5,700 

6,300 

6,600 

6,900 

6,900 

6,900 

7,400 

7,400 

7,700 

7,500 

6,600 

7,200 

7,200 

7,800 

7,800 

8,100 

8,100 

8,400 

8,100 

8,400 

October  -       -  - 

9,600 

9,300 

9,300 

9,000 

9,300 

9,000 

9,000 

9,000 

9,000 

8,700 

8,400 

November 

11,600 

11,200 

11,200 

10,900 

9,600 

9,300 

9,000 

8,700 

8,700 

8,300 

8,000 

December 

11,300 

10,700 

10,100 

9,400 

8,200 

7,600 

7,000 

6,400 

6,100 

5,200 

4,600 

Means  - 

9,900 

9,400 

9,300 

9,300 

9,200 

9,000 

8,800 

8,700 

8,800 

8,600 

8,400 

From  these  numbers  it  seems  necessary  that  the  heights 
above  the  sea  be  different  in  the  different  seasons,  as  well  as 
in  the  different  latitudes,  to  obtain  the  same  approximate 
mean  temperature  month  by  month,  as  would  be  obtained 
in  England. 

By  grouping  the  numbers  together,  we  learn  that  the 
same  approximate  mean  monthly  temperature  as  in  England 
would  be  obtained, — 

South  of  Latitude  20°, 

From  October  to  May,  at  a  height  of  about  11,000  ft. 

From  June  to  September,  at  a  height  of  about  6,500  ft. 

Between  Latitudes  20°  and  26°, 

From  February  to  May,  at  a  height  of  about  1 1 ,000  ft. 

From  June  to  January,  „  8,000  ft. 

North  of  Latitude  28°, 

In  January  and  December,  at  a  height  of  about  5,000  ft. 

In  February  and  from  July  to  November,  at  a  height  of 
about  7,500  ft. 

From  March  to  June,  at  a  height  of  about  11,500  ft. 

In  the  lowest  line  of  the  Table  the  mean  height  is  given 
at  which  the  same  mean  annual  temperature  would  be 
obtained  as  in  England,  though  at  this  fixed  height  the 
monthly  temperature  would  be  somewhat  differently  dis- 
tributed. 

From  them  we  find  that  the  same  mean  annual  tempera- 
ture as  in  England  would  be  obtained, — 

South  of  Latitude  20°, 
At  an  elevation  of  about  9,500  ft. 

At  this  height  the  months  from  October  to  May  would 
be  somewhat  warmer,  and  those  from  June  to  September 
somewhat  colder  than  in  England. 


Between  Latitudes  20°  and  26°, 
The  same  annual  temperature  would  be  obtained  as  in 

England,  at  a  height  of  about  9,000  ft. 

The  months  from  October  to  January  would  be  very 

nearly  the  same  as  in  England,  those  from  February  to 

May  somewhat  colder,  and  those  from  June  to  September 

somewhat  warmer. 

Between  the  Latitudes  26°  and  30°, 
The  same  annual  temperature  as  in  England  would  be 
obtained,  at  the  height  of  about  8,700  ft. 

At  this  elevation  the  months  of  January,  February,  June, 
July,  August,  September,  October,  November,  and  Decem- 
ber, would  differ  but  little  from  those  in  England,  whilst 
the  remaining  three  months,  viz.,  March,  April,  May,  and 
June  would  be  somewhat  warmer. 

North  of  Latitude  30°, 

The  same  annual  temperature  as  in  England  would  be 
obtained  at  an  elevation  of  8,500  ft. 

At  this  elevation  January  and  December  would  be  some 
degrees  colder  than  in  England  ;  the  months  of  February 
and  those  from  July  to  November,  would  be  nearly  the 
same  as  in  England,  whilst  those  of  March,  April  and  May 
would  be  somewhat  warmer. 

As  these  heights  cannot  be  everywhere  attained,  and 
other  circumstances  may  prevent  their  use,  the  heights 
most  desirable  are  those  which  approach  the  most  nearly  to 
those  mentioned. 

By  reference  to  the  following  investigations  it  will  be 
seen  that  the  elevations  necessary  to  obtain  the  same  high 
day  temperatures  as  in  England  are  always  less  than  those 
to  obtain  the  same  mean  temperature,  and  the  elevations 
necessary  to  obtain  the  same  low  night  temperature  as  in 
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England  are  much  greater  in  the  southern  latitudes  than 
those  for  mean  temperature  in  the  same  parallels;  that  at 
latitude  28°  they  are  very  nearly  the  same ;  and  that  in 
extreme  north  latitudes  they  are  of  less  altitude. 

If,  therefore,  the  altitudes  found  be  adopted  as  necessary 
for  the  mean  temperature,  they  would  answer  quite  well  for 
the  maximum  temperature,  which  would  be  somewhat  of 
lower  high  day  temperature  than  in  England;  and  the  low 
night  temperature  would  be  somewhat  of  higher  low  night 
temperature  than  in  England. 

In  Section  II.,  page  78t>,  are  given  formuke  for  calculating 
high  day  temperature  at  different  parts  of  India  in  every 
month,  and  the  following  table  has  been  calculated  from 
them. 

Table  XXVI.  showing  the  Calculated  Mean  Monthly 
High  Day  Temperatures  of  the  Air  in  India,  for  every  two 
degrees  of  Latitude  from  16°  to  34°,  and  80°  of  Longi- 
tude. 


Latitudes. 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

Months. 

Longitudes. 

80° 

80° 

80° 

80° 

80° 

80° 

80° 

80° 

80° 

80° 

0 

O 

0 

O 

O 

0 

0 

O 

O 

O 

January  - 

82 

80 

79 

77 

75 

74 

72 

71 

69 

68 

February  - 

87 

85 

84 

80 

78 

77 

75 

74 

73 

72 

March 

90 

89 

88 

87 

86 

85 

85 

84 

83 

83 

April  ... 

93 

93 

93 

93 

93 

93 

93 

94 

94 

94 

May  - 

95 

96 

96 

97 

97 

98 

98 

99 

99 

100 

June  - 

93 

94 

94 

95 

96 

97 

97 

98 

99 

100 

July  - 

90 

91 

91 

91 

92 

93 

93 

94 

95 

96 

August 

87 

88 

83 

89 

89 

89 

89 

90 

91 

92 

September 

86 

86 

87 

88 

88 

89 

89 

89 

90 

90 

October  - 

86 

87 

87 

87 

87 

87 

87 

88 

88 

88 

November  - 

85 

84 

83 

81 

80 

79 

79 

78 

78 

77 

December  - 

81 

82 

80 

77 

75 

72 

70 

68 

66 

G3 

Mean  annual*] 

high       day  1 

88 

88 

87 

87 

86 

86 

80 

86 

85 

85 

temperature  f 
of  the  air.  J 

Difference  be-~] 

tween  hottest  1 
and    coldest  f 

IS 

16 

17 

20 

22 

26 

28 

31 

33 

37 

months.  J 

The  high  day  temperature  for  other  longitudes  may  be 
found  from  these — 

By  adding  if  longitude  be  less  than  803,  and  by  subtract- 
ing if  more  than  80°, — 

In  January,  February,  March,  and  October  0-4°  for  every 
degree  of  longitude  from  80°. 

In  November  0- 5°  for  every  degree  of  longitude  from 
80°. 

In  April  0"3°  for  every  degree  of  longitude  from  80°. 
In  September  0"1°  for  every  degree  of  longitude  from 
80°. 

In  December  0"6°  for  every  degree  of  longitude  from 
80°. 


In  the  months  of  May  to  August  there  is  very  little 
difference  in  high  day  temperature  in  different  longi- 
tudes. 

By  taking  the  difference  between  the  high  day  temperature 
in  England,  and  the  numbers  in  the  preceding  Table,  the 
next  table  is  formed. 

Table  XXVII.  showing  the  Excess  of  High  Day  Tem- 
perature in  India,  in  every  Month,  over  English  High 
Day  Temperature. 


Months. 


1*1 
B  a) ' 

is: 


Excess  of  Maximum  Temperature  of  tho 
Air  over  that  at  Greenwich. 


Latitudes. 


Mem 
Ten 
the 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

0 

O 

O 

O 

O 

o 

O 

O 

O 

January 

43 

39 

37 

36 

34 

32 

31 

29 

28 

26 

25 

February  - 

45 

42 

40 

39 

35 

33 

32 

SO 

29 

28 

27 

March  - 

50 

in 

39 

38 

37 

36 

85 

35 

34 

33 

33 

April  - 

67 

3(i 

36 

36 

36 

36 

36 

36 

37 

37 

37 

May    -      -  - 

64 

31 

32 

32 

33 

33 

34 

34 

35 

35 

36 

Juno  -      -  - 

71 

22 

23 

23 

24 

25 

26 

26 

27 

28 

29 

July  - 

74 

III 

17 

17 

17 

18 

19 

19 

20 

21 

22 

August 

73 

14 

15 

15 

16 

16 

16 

16 

17 

18 

19 

September  - 

67 

19 

19 

20 

21 

21 

22 

22 

22 

23 

23 

October 

58 

2S 

29 

29 

29 

29 

29 

29 

30 

30 

30 

November  - 

49 

3(i 

35 

34 

32 

31 

80 

30 

29 

29 

28 

December  - 

45 

39 

37 

35 

32 

30 

27 

25 

23 

21 

18 

The  greater  heat  by  day  in  India  over  England — 

■In  January  is  .'39°  in  latitude  lo"°,  decreasing  to  25°  at 
latitude  34°. 

In  February  is  42°  in  latitude  1G°,  decreasing  to  27°  at 
latitude  34°. 

In  March  is  40°  in  latitude  1(>°,  decreasing  to  33°  at 
latitude  34°. 

In  April  is  nearly  alike  at  all  places,  amounting  to  3(>°. 
In  May  is  31°  in  latitude  16'°,  increasing  to  36°  at  lati- 
tude 34°. 

In  June  is  22°  in  latitude  1G°,  increasing  to  29°  at  lati- 
tude 34°. 

In  July  is  16°  in  latitude  16"°,  increasing  to  22°  at  lati- 
tude 34°. 

In  August  is  14°  in  latitude  16°,  increasing  to  If)0  at 
latitude  34°. 

In  September  is  19°  in  latitude  1(>°,  increasing  to  23°  at 
latitude  34°. 

In  October  is  nearly  alike  at  all  places. 

In  November  is  36°  in  latitude  16°,  decreasing  to  28°  at 
latitude  34°. 

In  December  is  39°  in  latitude  16°,  decreasing  to  18°  at 
latitude  34°. 

In  Section  II.,  Table  VI.,  the  effect  of  elevation  on  high 
day  temperature  is  given  for  every  1,000  feet,  by  means  of 
which,  combined  with  Table  XXVII.,  the  heights  in  the 
different  months  have  been  found,  at  which  a  close  approxi- 
mation  to  English  high  day  temperature  would  be  obtained. 
The  results  are  shown  in  the  next  table. 


Table  XXVIII.  showing  the  Height  in  Feet,  at  different  parallels  of  Latitude  in  India,  in  every  Month,  where  the  Mean 

Maximum  Temperature  is  the  same  as  that  of  England. 


Months. 

Latitudes. 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

January  - 

February      -       -       -  - 

11,000 

10,400 

10,100 

9,500 

9,000 

8,700 

8,200 

8,000 

7,500 

7,300 

10,200 

9,700 

9,400 

8,700 

8,200 

8,000 

7,600 

7,400 

7,200 

7,000 

March  -       -       -       -  - 

9,000 

8,800 

8,600 

8,500 

8,300 

8,100 

8,100 

8,000 

7,800 

7,800 

April    -       -       -       -  - 
May    -       -       -       -  - 
June    -       -       -       -  - 

7,200 

7,200 

7,200 

7,200 

7,200 

7,200 

7,200 

7,400 

7,400 

7,400 

6,400 

6,500 

6,500 

6,700 

6,700 

6,800 

6,800 

6,900 

6,900 

7,000 

4,800 

5,000 

5,000 

5,200 

5,400 

5,600 

5,600 

5,800 

6,000 

6,200 

July    -      -      -      -  - 
August        -      -       -  - 

3,600 

3,900 

3,900 

3,900 

4,100 

4,400 

4,400 

4,600 

4,800 

5,000 

3,900 

4,100 

4,100 

4,500 

4,500 

4,500 

4,500 

4,800 

5,000 

5,300 

September  - 

5,600 

5,600 

5,800 

6,100 

6,100 

6,300 

6,300 

6,300 

6,600 

6,600 

October  - 

7,500 

7,700 

7,700 

7,700 

7,700 

7,700 

7,700 

8,000 

8,000 

8,000 

November  - 

10,300 

10,100 

9,800 

9,300 

9,100 

8,800 

8,800 

8,600 

8,600 

8,300 

December     -       -       -  - 

14,000 

1.3,400 

12,700 

11,400 

10,600 

9,400 

8,600 

7,800 

7,000 

5,900 

Means   -       -       -  - 

7,800 

7,700 

7,600 

7,400 

7,200 

7,100 

7,000 

7,000 

6,900 

6,800 

These  heights  follow  closely,  but  are  less  than  those  required  for  Mean  Temperature. 
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797 


In  Section  III.,  pages  787  and  788,  are  given  formula; 
for  calculating  the  low  night  temperature  at  different 
parallels  of  latitude  in  India.  The  following  table  has 
been  calculated  from  them. 

Table  XXIX.  showing  the  Mean  Monthly  Low  Night 
Temperature  of  the  Air  in  India,  for  every  two  degrees 
of  Latitude,  in  Longitude  803. 


Table  XXX.  showing  the  Excess  of  Low  Night  Tempera- 
ture in  India,  in  every  Month,  over  English  Low  Night 
Temperature. 


Latitudes. 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

Months. 

Longitudes. 

80° 

80° 

80° 

80° 

80° 

80° 

80° 

S0° 

80° 

80° 

O 

O 

O 

0 

0 

January  - 
February  - 
March 

April            '  - 
May  -      -  - 
June  -      -  - 
July        -  - 
August 
September 
October  - 
November  - 
December  - 

69 
70 
75 
80 
82 
82 
81 
79 
78 
77 
72 
68 

66 
68 
74 
79 
82 
82 
81 
79 
79 
.76 
70 
65 

63 
66 
72 
78 
81 
S2 
81 
79 
79 
75 
68 
63 

60 
65 
70 
77 
81 
83 
82 
79 
79 
74 
65 
61 

57 
63 
68 
76 
81 
83 
82 
79 
79 
73 
63 
59 

54 
0 
66 
75 
si 
83 
82 
79 
79 
72 
61 
56 

52 
58 
64 
74 
81 
83 
82 
79 
79 
71 
59 
54 

49 
55 
62 
72 
81 
83 
82 
79 
79 
70 
57 
51 

46 
53 
60 
71 
81 
S3 
82 
79 
79 
69 
55 
49 

43 
51 
58 
70 
81 
83 
82 
79 
79 
67 
53 
47 

Mean  annual^ 
low      night  I 
temperature  f 
of  the  air  -) 

76 

75 

74 

73 

72 

71 

70 

68 

67 

CO 

Difference  be-") 
twccn     hot- 1 
test  and  cold-  f 
est  months  -) 

It, 

17 

19 

26 

29 

31 

34 

37 

40 

Months. 


January 
February  - 
March  - 
April  - 
May  - 
June  - 
July  - 
August 
September  - 
October 
November  - 
December  - 


So 


c  SO 


Excess  of  Minimum  Temperature  over 
that  at  Greenwich. 


Latitudes. 


34 
33 
35 
39 
44 
50 
53 
53 
49 
44 
38 
36 


16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

31° 

o 

o 

O 

O 

0 

O 

35 

32 

29 

26 

23 

20 

18 

15 

12 

9 

37 

35 

33 

32 

30 

27 

25 

22 

20 

18 

40 

39 

37 

35 

33 

31 

29 

27 

25 

23 

41 

40 

39 

38 

37 

36 

35 

33 

32 

31 

38 

38 

37 

37 

37 

37 

37 

37 

37 

37 

32 

32 

32 

33 

33 

33 

33 

33 

33 

33 

28 

28 

28 

29 

29 

29 

29 

29 

29 

29 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

29 

30 

30 

30 

30 

30 

30 

30 

30 

30 

33 

31 

30 

29 

28 

27 

26 

25 

23 

34 

32 

30 

27 

25 

23 

21 

19 

17 

15 

32 

29 

27 

25 

23 

20 

18 

15 

13 

11 

The  low  night  temperatures  may  be  inferred  from  these 
for  other  places,  by  adding  if  the  longitude  be  less  than  80°, 
or  subtracting  if  greater  than  80° — 

In  January,  July,  and  November  0°'2 

In  February  0o>2  south  of  20°,  and  0°-4 
north  of  20°, 

In  March  0°'l  south  of  20°,  and  0°*2  |  for  every  de- 
north  of  20°,  I  gree  of  tem- 

In  April  0°- 3  south  of  20°,  and  0°'2north  f  perature  from 
of  20°,  80°. 

In  May,  June,  August,  September,  and 
October,  0°-l, 

In  December  0°- 3, 

By  taking  the  difference  between  the  low  night  tempera- 
ture in  England,  and  the  numbers  in  the  preceding  table, 
the  next  table  is  formed. 


The  greater  heat  by  night  in  India,  over  that  in  England, 
therefore, — 

In  January  is  35°  in  latitude  1G°,  decreasing  regularly 
to  9°  in  latitude  34°. 

In  February  is  37°  in  latitude  16°,  decreasing  regidarly 
to  18°  in  latitude  34°. 

In  March  is  40°  in  latitude  16°,  decreasing  regularly  to 
23°  in  latitude  34°. 

In  April  is  41°  in  latitude  16°,  decreasing  regularly  to  31° 
in  latitude  34°. 

is  3S°  and  nearly  alike  everywhere. 

is  32° 


In  May 
In  June 

In  July  is  28° 

In  August       is  26° 

In  September  is  29° 

In  October  is  33°  in  latitude  16' 
latitude  34°. 

In  November  is  34°  in  latitude  lb'3, 
latitude  34°. 

In  December  is  32°  in  latitude  16° 
latitude  34°. 

In  Section  III.,  page  788,  Table  X.,  the  effect  of  eleva- 
tion on  low  night  temperature  is  given  for  every  1,000  feet  ; 
by  means  of  which,  combined  with  Table  XXX.,  the  heights 
in  the  different  parallels  of  latitude  have  been  found  at 
which  low  night  temperature  approximate  to  that  of  England 
may  be  obtained.  The  results  are  contained  in  the  next 
table. 


decreasing  to  23°  in 
decreasing  to  15°  in 
decreasing  to  11°  in 


Table  XXXI.  showing  the  Height  in  Feet  at  different  Parallels  of  Latitude  in  India,  in  every  Month,  where  the  Mean 

Minimum  Temperature  is  the  same  as  that  of  England. 


Latitudes. 


Months.  fi 

}  16° 

18° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

34° 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

January         -          -  - 

17,000 

15,500 

14,000 

12,500 

11,000 

9,500 

8,500 

7,000 

5,000 

4,200 

February        -          -  - 

12,200 

11,500 

11,000 

10,700 

10,000 

9,200 

8,600 

7,600 

7,000 

6,400 

March  - 

13,100 

12,900 

12,200 

1 1,600 

11,000 

10,400 

9,800 

9,  '.'00 

8,500 

7,900 

April  - 

10,800 

10,600 

10,300 

10,000 

9,800 

9,600 

9,300 

8,800 

8,600 

8,400 

May   -          -           -  - 

8,500 

8,500 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

June  -          -          -  - 

8,400 

.  8,400 

8,400 

8,700 

8,700 

8,700 

8,700 

8,700 

8,700 

8,700 

July  - 

8,000 

8,000 

8,000 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

August         -          -  - 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

8,300 

September  - 

8,600 

8,800 

8,800 

8,800 

8,800 

8,800 

8,800 

8,800 

8,800 

8,800 

October  - 

10,700 

10,300 

10,000 

0,700 

.  8,900 

9,000 

8,700 

8,300 

8,000 

7,300 

November      -          -  - 

13,600 

12,800 

12,000 

10,800 

10,000 

9,600 

8,400 

7,600 

6,800 

6,000 

December  - 

13,400 

12,800 

11,400 

10,600 

9,800 

8,:i00 

7,800 

6,600 

5,800 

5,000 

Means  - 

11,000 

10,700 

10,200 

9,900 

9,500 

9,000 

8,600 

8,100 

7,700 

7,300 

These  heights  are  greater  than  those  required  to  obtain  English  high  day  temperature  in  all  cases,  and  much  greater 
than  required  for  English  mean  temperature  at  places  situated  soutli  of  26°;  very  nearly  the  same  at  28°,  and  are  less  at 
higher  latitudes. 


Section  VII. — On  the  Hygrometrical  States  of  the 
Air  in  India. 

The  trustworthy  observations  for  determining  the  hygro- 
metrical states  of  the  atmosphere  are  but  few  in  number. 
This  is  t;>  be  regretted,  as  the  more  or  less  moisture  in  the 
air  exercises  a  very  considerable  influence  upon  the  health 
of  man.  The  observations  which  I  have  found  available 
have  been  those  of  the  dry  and  wet-bull)  thermometers,  and 
no  direct  determination  of  the  temperature  of  the  dew  point 
has  been  met  with,  made  either  by  DaniclFs  or  Regnault's 
hygrometers.    Our  knowledge  of  the  laws  of  the  distribu- 


tion of  water  in  the  atmosphere  is  so  limited,  that  at  all 
elevated  places  some  direct  observations  of  this  element 
should  be  taken,  and  not  trust  entirely  to  the  inferential 
results  derivable  from  the  dry  and  wet-bulb  alone.  At 
moderate  elevations  it  is  possibly  better  to  use  the  dry  and 
wet  thermometers  than  either  of  the  above  hygrometers  ; 
and  it  may  prove  to  be  so  at  great  elevations,  when  sufficient 
simultaneous  observations  have  been  made  of  direct  and 
inferential  determinations. 

The  hygrometrical  elements  most  desirable  to  be  known 
are, — 

The  temperature  of  the  dew  point. 
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The  amount  of  water  mixed  with  a  certain  mass  of  air 
in  the  invisible  shape  of  vapour. 

The  amount  of  water  required  to  saturate  a  certain  mass 
of  air,  and 

The  degree  of  humidity  of  the  air. 

Before  treating  of  the  observations  to  determine  these 
elements,  I  will  speak  of  each  separately. 

The  temperature  of  the  dew  point,  or  that  degree  of 
temperature  to  which  the  temperature  of  the  air  must  be 
reduced  so  that  the  air  becomes  saturated  by  the  quantity 
of  water  mixed  with  it  in  the  invisible  shape  of  vapour. 

If,  therefore,  the  temperature  of  the  air  be  higher  than 
that  of  the  dew  point,  the  air  is  not  saturated ;  if  these 
temperatures  be  alike  the  air  is  saturated  ;  and  if  the  tem- 
perature should  decline,  some  rain  must  fall. 

The  amount  of  water  necessary  to  saturate  a  mass  of  air, 
say,  one  cubic  foot,  varies  with  its  temperature.  At  32°  air 
is  saturated  by  a  little  more  than  2  grs. ;  at  42°,  by  3  grs. ; 
at  49°,  by  4  grs. ;  at  56°,  by  5  grs. ;  at  61°,  by  6  grs. ;  at 
66°,  by  7  grs. ;  at  70°,  by  8  grs. ;  and  so  on,  till  at  about 
100°  the  capacity  of  air  for  moisture  is  such  that  20  grs. 
nearly  can  be  held  in  solution  before  the  air  is  saturated. 

The  difference  between  the  amount  of  water  in  the  air 
and  that  amount  which  could  be  in  the  air  at  that  tempe- 
rature shows  the  amount  short  of  saturation. 

The  degree  of  humidity  of  the  air  expresses  the  ratio 
between  the  amount  of  water  then  mixed  with  it  and  the 
greatest  amount  possible  to  be  held  in  solution  at  its  then 
temperature,  upon  the  supposition  that  the  latter  or  satu- 
rated air  is  represented  by  100,  and  when  deprived  of  all 


moisture  by  0.  Thus,  suppose  the  water  mixed  with  a 
certain  mass  of  air  to  be  one-half  of  the  quantity  which 
could  be  present  in  the  same  mass  of  air  at  its  then  tempe- 
rature, the  degree  of  humidity  would  in  such  a  case  be  repre- 
sented by  50,  and  would  imply  that  there  were  present  50 
hundredth-parts  of  the  quantity  of  water  which  would 
then  saturate  the  air.  At  the  temperature  of  32°  the 
degree  of  humidity  would  be  50  when  one  grain  of  water 
was  mixed  with  a  cubic  foot  of  ah  ;  whilst  at  100°  it  would 
require  10  grs.  to  be  present  in  the  same  mass  of  air  to 
have  the  same  degree  of  humidity. 

The  best  series  of  hygrometrical  observations  in  my  pos- 
session made  in  India,  are  those  at  the  observatories  of 
Madras  and  Bombay. 

From  these  it  seems  that  the  atmosphere  is  least  moist 
upon  the  average  of  the  whole  year  about  two  hours  after 
noon,  but  this  varies  at  different  times  of  the  year.  The 
most  moisture  in  the  24  hours  is  at  a  little  before  six  in  the 
morning,  and  the  air  is  in  a  mean  state  about  9  or  10 
o'clock  both  in  the  morning  and  evening.  The  daily  curve 
of  humidity  is  very  nearly  the  opposite  to  that  of  tempe- 
rature, the  dryest  time  being  about  1  or  2  p.m.,  at  about 
the  time  of  maximum  temperature,  and  the  wettest  about 
sunrise,  or  minimum  temperature  ;  except  in  the  months  of 
June  and  July,  when  the  moisture  is  greatest  about  mid- 
night ;  and  in  August  and  September  the  increase  of 
moisture  after  midnight  is  very  small. 

The  monthly  values  of  the  hygrometrical  elements  at 
Madras  for  18  years,  and  at  Bombay  for  12  years,  are  shown 
in  the  following  tables : — 


Table  XXXII.  showing  the  Mean  Monthly  Temperature  of  the  Dew  Point  at  Madras 


Months. 

Years. 

Means,  18 
Years. 

1833. 

1834. 

1835. 

1836. 

1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1850. 

O 

0 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

0 

January  - 

64 

65 

70 

68 

69 

66 

70 

73 

71 

66 

67 

66 

66 

65 

67 

67 

67 

February 

G8 

68 

72 

68 

69 

69 

70 

70 

70 

68 

69 

69 

69 

66 

67 

66 

68 

March  - 

69 

68 

75 

69 

73 

72 

74 

74 

73 

72 

73 

72 

70 

70 

70 

68 

71 

April 

72 

73 

79 

73 

76 

77 

78 

79 

76 

76 

76 

75 

75 

76 

75 

73 

76 

May 

73 

77 

78 

71 

76 

75 

78 

77 

77 

76 

73 

76 

73 

73 

74 

73 

76 

June 

71 

78 

78 

70 

74 

73 

76 

74 

75 

73 

72 

72 

71 

71 

72 

69 

73 

July 

71 

79 

7S 

72 

73 

73 

74 

73 

73 

73 

71 

72 

72 

71 

71 

70 

73 

August  - 

73 

79 

78 

74 

75 

75 

77 

74 

75 

73 

71 

73 

72 

71 

73 

72 

74 

September 

74 

79 

79 

74 

77 

76 

77 

79 

77 

73 

74 

73 

70 

73 

71 

72 

75 

October  - 

74 

76 

76 

69 

74 

74 

74 

73 

76 

77 

73 

73 

74 

74 

73 

73 

74 

74 

November 

71 

74 

74 

74 

71 

72 

73 

73 

72 

67 

69 

71 

71 

71 

69 

71 

December 

70 

71 

69 

69 

68 

69 

70 

69 

71 

70 

71 

1 

69 

69 

66 

67 

69 

Means 

71 

74 

75 

73 

72 

74 

74 

74 

72 

71 

71 

71 

71 

71 

70 

72 

Table  XXXIII.  showing  the  Mean  Monthly  Temperature  of  the  Dew  Point,  at  Bombay. 


YEAR8. 

Means. 

Months. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

O 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

o 

January    -       -  1 

65 

64 

63 

62 

60 

56 

56 

62 

63 

66 

65 

64 

64 

February  - 

62 

65 

66 

63 

64 

64 

64 

60 

65 

63 

66 

65 

64 

March 

'71 

69 

69 

69 

68 

68 

67 

68 

69 

70 

70 

70 

68 

April 

72 

73 

72 

70 

73 

71 

71 

72 

70 

73 

71 

74 

73 

May  - 

76 

75 

73 

74 

73 

7.3 

74 

74 

76 

75 

76 

78 

75 

June  - 

78 

75 

79 

77 

76 

76 

76 

77 

77 

65? 

76 

75 

76 

July  - 

77 

76 

77 

77 

77 

75 

76 

77 

77 

76 

75 

78 

76 

August 

75 

75 

75 

76 

75 

75 

74  jj 

76 

74 

74 

76 

76 

74 

September  - 

74 

74 

76 

74 

73 

74 

74 

76 

74 

73 

74 

74 

74 

October 

75 

76 

74 

75 

74 

74 

74 

74 

75 

73 

73 

74 

74 

November  - 

67 

69 

74 

67 

67 

67 

68 

68 

68 

67 

67 

67 

67 

December  - 

64 

67 

62 

66 

63 

64 

62 

67 

64 

65 

62 

66 

64 

Means 

71 

72 

72 

71 

70 

70 

70 

71 

71 

70 

71 

72 

'  71 
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Table  XXXIV.  showing  the  Mean  Monthly  Amount  of  Vapour  in  a  Cubic  Foot  of  Air  at  Madras. 


Years. 

CO 

« 

MONTHS. 

1833. 


1834. 

1835. 

1836. 

1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1850. 
- 

grs. 

grs. 

grs. 

- 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

January  - 

6-1 

6-6 

7-8 

7-4 

7-2 

6-8 

8-0 

8-6 

8-2 

6-8 

7-1 

6-8 

6-8 

6-6 

7-1 

7-1 

7-2 

February 

7-3 

7-3 

8-4 

7-4 

— 

7-6 

7-5 

7-8 

8-0 

8-0 

7-3 

7-6 

7-6 

7-6 

6-9 

6-8 

6-9 

7-3 

March.  - 

7-6 

7-4 

9-5 

7-7 

— 

8-6 

8-8 

9-1 

9-1 

8-8 

8-4 

8-6 

8-4 

7-9 

7-9 

7-9 

7-2 

8-1 

8"  5 

8  ■  6 

10 '  6 

ft  •  8 

9  •  4 

9  •  7 

10-2 

10-8 

9-4 

9  •  5 

9  ■  3 

9  ■  0 

8  *  5 

Q  •  ± 

May 

8-5 

9-6 

10-3 

8-1 

— 

9-3 

9-1 

10-3 

9-1 

10-0 

9-3 

8-4 

9-3 

8-6 

8-4 

8-7 

8-6 

9-3 

June 

8-1 

10-3 

10-2 

7-8 

8-8 

8-6 

9-5 

8-8 

9-2 

8-4 

8-3 

8-1 

8-1 

7-8 

8-1 

7-5 

8-5 

July 

7-9 

10-7 

10-1 

8-4 

8-7 

8-7 

8-8 

8-5 

8-7 

8-5 

8-1 

8-3 

8-3 

7-9 

8-1 

8-1 

8-7 

August  - 

8-6 

10-7 

10-1 

9-0 

9-4 

9-2 

9-9 

8-9 

9-2 

8-7 

8-1 

8-7 

8-3 

8-1 

8-5 

8-3 

8-9 

September 

8-9 

10-7 

10-7 

9-1 

9-9 

9-7 

10-0 

10-5 

10-0 

8-6 

8-9 

8-5 

7-8 

8-7 

8-1 

8-3 

9-1 

October  - 

8-9 

9-5 

9-5 

7-6 

8-9 

8-9 

8-9 

8-8 

9-5 

9-8 

8-G 

8-G 

8-9 

9-1 

8-6 

9-1 

8-9 

8-9 

November 

8-2 

8-9 

9-2 

8-9 

8-2 

8-4 

8-7 

8-7 

8-5 

7-2 

7-6 

7-6 

8-0 

8-0 

8-1 

7-6 

8-2 

December 

7-8 

8-2 

7-6 

7-7 

7-3 

7-5 

8-0 

7-7 

8-2 

8-0 

8-2 

7-1 

7-7 

7-5 

6-9 

7-1 

7  •  5 

Means 

8-0 

9-0 

9-5 

8-6 

8-6 

9-9 

9-8 

9-0 

8-3 

8-2 

8-2 

8-1 

8-0 

8-0 

7-8 

8-4 

Table  XXXV.  showing  the  Mean  Monthly  Amount  of  Vapour  in  a  Cubic  Foot  of  Air,  at  Bombay. 


Years. 

Means. 

Months. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

January 

6-6 

6-4 

6-2 

5-9 

5-6 

5-0 

5-0 

6-1 

6-2 

6-8 

6-6 

6'6 

6-4 

February  - 

6-0 

6-6 

6-8 

6-2 

6-4 

6-4 

6-4 

5'5 

6-7 

6-3 

6-9 

G-6 

0-4 

March 

8-0 

7-6 

7-6 

7-6 

7-4 

7-4 

7*1 

7-4 

7-6 

7-9 

7-9 

7-8 

7-4 

April 

8-4 

8-6 

8-4 

7-9 

8-6 

8-2 

8-0 

8-5 

7-9 

8-7 

8-2 

8-9 

8-6 

May  - 

9-4 

9-2 

8-7 

8-9 

8-7 

8-5 

8-8 

8-8 

9-5 

9-0 

9-5 

10-1 

9-0 

June  - 

10-1 

9-4 

10-7 

10-0 

9-7 

9-4 

9-4 

10-0 

10-0 

6-5 

9-7 

9-2 

9-7 

July  - 

9-8 

9-5 

9-8 

9-9 

9-8 

9-4 

9-5 

9-8 

9-9 

9-5 

9-4 

10-1 

9-5 

August 

9-3 

9-3 

9-3 

9-5 

9-3 

9-3 

9-1 

9-5 

8-9 

9-1 

9-5 

9-5 

9-1 

September  - 

9-0 

9-1 

9-5 

9-1 

8-8 

9-1 

9-1 

9-5 

9-1 

8-8 

9-0 

9-1 

9-  1 

October 

9-4 

9-5 

9-1 

9-1 

8-9 

8-9 

7-9 

8-9 

9-1 

8-6 

8-6 

9'  1 

8-9 

November  - 

7-2 

7-6 

8-6 

7-0 

7-4 

7-0 

7-2 

7-2 

7-2 

7-2 

7-1 

7-2 

7-2 

December  - 

6-4 

7-1 

5-9 

6-8 

0-2 

6-4 

5-9 

7-1 

6-5 

6*6 

6-0 

6-8  ■ 

6-4 

Means 

8-3 

8-3 

8-4 

8-2 

8-1 

7-9 

7-0 

8-2 

8-2 

7-9 

8-2 

8-4 

8-2 

Table  XXXVI.  showing  the  Mean  Monthly  Amount  of  Vapour  required  to  saturate  a  Cubic  Foot  of  Air  at  Madras. 


Years. 


Months. 

1833. 

1834. 

1835. 

1836. 

1838. 

1839. 

1840.;  1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1850. 

Means 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

January 

3-6 

2-8 

1-0 

1-4 

2-5 

2-9 

2-0 

1-1 

1-5 

2-9 

2-9 

2-9 

2-9 

2-8 

2-9 

2-9 

2-5 

February 

3-0 

3-0 

1-0 

2-0 

3-0 

2-5 

2-5 

2-0 

2-0 

3-0 

3-0 

3-0 

3-0 

3-4 

3-4 

3-4 

3-0 

March  - 

3'0 

3-6 

2-0 

2-7 

2-7 

2  •  2 

2-  2 

1-7 

3-3 

3-4 

3-3 

3-8 

3-8 

3-8 

4-1 

3-2 

April 

3-9 

2-7 

2-2 

3-0 

3-1 

1-8 

1-9 

3-0 

3-7 

4-3 

4-2 

4-2 

3-7 

4-2 

4-7 

3-0 

May 

4-7 

4-4 

2-5 

5-1 

4-3 

4-9 

2-5 

4-9 

2-4 

4-3 

G-0 

4-3 

5-4 

G-0 

6-1 

5-4 

4-3 

June 

5-1 

2-5 

1-8 

5-0 

4-8 

5-4 

3-7 

4-8 

3-6 

G-0 

5-3 

5-9 

5-1 

7-0 

5-9 

6-9 

4-7 

July 

5-7 

0-6 

1  2 

3-3 

4-1 

4-1 

4-8 

4-7 

4-1 

4-7 

5-1 

4-5 

4-5 

5-7 

5-1 

5-9 

4-1 

August  - 

3-4 

0-6 

1-2 

1-G 

2-3 

3-6 

1-8 

3-5 

3-6 

4-1 

5-1 

4-1 

4-5 

5-1 

4-7 

5-3 

3-5 

September 

2-8 

0-6 

0-6 

2-2 

1-8 

2-3 

2-4 

1-2 

2-4 

3-4 

3-5 

4-7 

5-0 

4-1 

5-1 

4-5 

2-9 

October  - 

2-8 

1-8 

1-1 

3-7 

2:8 

3-5 

2-8 

2-2 

1-8 

1-2 

2-7 

3-4 

2-8 

2-2 

3-4 

3-4 

3-5 

2-8 

November 

2-1 

1-1 

0-5 

l-l 

2-1 

1-G 

1-G 

1-6 

2-  I 

3-4 

3-0 

3-0 

2-6 

2-G 

3-2 

3-0 

2-1 

December 

2-5 

1-5 

1-5 

2-0 

3-0 

2-5 

2-0 

2-0 

1-5 

2-0 

2-1 

2-9 

2-0 

2-5 

3-4 

2-9 

2-5 

Means 

3-5 

2-1 

1-0 

3-  1 

3-2 

2-5 

2-G 

2-4 

3-G 

4-0 

3-8 

3-7 

4-1 

4-2 

4-3 

3-2 

Table  XXXVII.  showing  the  Mean  Monthly  Amount  of  Vapour  required  to  saturate  a  Cubic  Foot  of  Air  at  Bombay. 


Years. 

Months. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

Means. 

January 
February  - 
March 
April 
May  - 
June  - 

July  -      -  - 
August 
September  - 
October 
November  - 
December  - 

grs. 
.  2-8 
3-1 
2-6 

O  .  o 

grs. 
3-3 

2-  8 

3-  0 
3-4 

grs. 
2-6 

2-  9 
.3-0 

3-  3 

grs. 

2-  6 

3-  2 
3-0 
3-8 

grs. 

2-  9 

3-  3 
3-6 
3-4 

grs. 
3-5 
3-3 
3-6 
3-8 

grs. 
3-5 

3-  3 
4'  6 

4-  4 

grs. 
3-6 
3-9 
3'6 
3-9 

grs. 
3-2 
3-3 
3-0 
3-8 

grs. 

2-  9 

3-  7 

3-  8 

4-  1 

grs. 

2-  8 

3-  4 
3-8 
3-8 

grs. 
2-  2 

2-  8 

3-  2 
3  •  5 

grs. 

2-  7 

3-  3 
3-G 
3-4 

3-0 

3 '  6 

4-1 

3-5 

4-1 

4-7 

4-8 

4-8 

3-7 

4-2 

3-7 

3-1 

4-2 

1-2 

2-3 

0-6 

2-4 

.  2-3 

3'0 

3-0 

2-4 

2-4 

5-5 

2-3 

3-6 

2-3 

1-2 
1-7 

1-  6 

2-  3 

1-8 

1-  7 

2-  2 
1-8 

1-2 
1-7 

1-  1 

2-  2 

1-8 

1-  8 

2-  2 
2-9 

H'2 

1-  7 

2-  2 
2-8 

2-3 

1-  7 

2-  2 
2-8 

1-  8 

2-  2 

2-  2 

3-  8 

1-2 

1-  8 
1'8 

2-  8 

1-  8 

2-  8 
2-2 
2-9 

1-  8 
2  -  2 
2"  2 

2-  7 

2-3 
1-1 

1-  6 

2-  7 

1-2 

1-  8 

2-  2 
2-2 

1  •  8 
2-2 

1-  2 

2-  8 

2-5 
3  *  3 

3-0 
2-9 

2-7 
4-1 

4-0 

2-9 

3-6 
3-2 

4-0 

3-3 

3-  6 

4-  1 

3-6 
2-9 

4-1 

3-8 

3-4 
2-8 

2-  9 

3-  1 

3-4 
2-9 

3-4 
3-3 

Means  - 

2-4 

2-7 

2-5 

2-8 

2-9 

3-2 

3-4 

.",  ■  0 

3-1 

3-3 

2-8 

2-7 

2-9 

5  H  4 
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Table  XXXVIII.  showing  the  Mean  Degree  of  Humidity  at  Madras. 


MOXTHS. 

Teaks. 

1833. 

1834. 

1835. 

1836. 

1838. 

1839. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1850. 

Means. 

January  - 

DO 

i  u 

oy 

(Jl 

04- 

T  1 
/  1 

TO 
4  v 

t  i 

i  1 

i  L 

70 

—  

71 

71 

75 

February 

71 

71 

89 

79 

— 

71 

75 

75 

79 

79 

71 

71 

71 

71 

67 

67 

67 

71 

March  - 

71 

67 

94 

79 

76 

75 

80 

80 

80 

72 

72 

72 

68 

68 

68 

64 

72 

April 

68 

76 

100 

80 

76 

76 

85 

85 

76 

72 

69 

68 

68 

72 

68 

64 

76 

May 

64 

69 

80 

61 

69 

65 

80 

65 

80 

69 

58 

69 

61 

58 

59 

61 

69 

June 

61 

80 

90 

61 

65 

61 

72 

65 

72 

58 

61 

58 

61 

53 

58 

52 

64 

July 

58 

95 

90 

72 

68 

68 

65 

64 

68 

64 

61 

64 

64 

58 

61 

55 

68 

August  -• 

72 

95 

90 

85 

80 

72 

85 

72 

72 

68 

61 

68 

64 

61 

64 

61 

72 

September 

76 

95 

95 

80 

85 

80 

80 

90 

80 

72 

72 

64 

61 

68 

61 

64 

76 

October  - 

76 

85 

90 

68 

76 

72 

76 

80 

85 

90 

76 

72 

76 

80 

72 

72 

72 

76 

November 

79 

89 

94 

89 

79 

84 

84 

84 

80 

67 

71 

71 

75 

75 

72 

71 

79 

December 

75 

84 

84 

79 

71 

75 

79 

79 

84 

79 

79 

71 

79 

75 

67 

75 

75 

Means 

69 

81 

91    j  — 

74 

73 

79 

79 

l  "8 

69 

68 

67 

6S 

66 

65 

65 

72 

Table  XXXIX.  showing  the  Mean  Degree  of  Humidity  at  Bombay. 


Years. 


MONTHS. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

Means. 

January 

70 

67 

70 

69 

65 

57 

57 

63 

66 

71 

70 

74 

70 

February  - 

66 

70 

71 

66 

67 

67 

67 

58 

67 

63 

67 

70 

67- 

March 

75 

71 

71 

71 

67 

'  67 

60 

67 

71 

68 

68 

71 

67 

April 

72 

72 

7.2 

68 

72 

68 

64 

68 

68 

68 

68 

72 

69 

May  - 

76 

72 

68 

72 

68 

64 

65 

65 

72 

68 

72 

76 

68 

June 

90 

80 

95 

80 

80 

76 

76 

80 

80 

54 

80 

72 

80 

July  - 

90 

85 

90 

85 

90 

80 

85 

90 

85  ■ 

85 

80 

90 

85 

August 

85 

85 

85 

85 

85 

85 

80 

85 

76 

80 

90 

85 

80 

September  - 

85 

80 

90 

80 

80 

80 

80 

85 

80 

80 

85 

80 

83 

October 

80 

85 

80 

76 

76 

76 

68 

76 

76 

76 

76 

80 

77 

November  - 

75 

71 

76 

63 

67 

63 

64 

67 

64 

67 

71 

67 

67 

December  - 

67 

71 

59 

71 

66 

67 

59 

71 

63 

70 

66 

71 

67 

Means  - 

78 

76 

74 

74 

71 

69 

73 

72 

71 

74 

76 

73 

The  monthly  temperatures  of  the  dew  point  have  varied 
in — 

January  from  G4°  to  73°  at  Madras,  and  from  56°  to  6'5° 
at  Bombay. 

February  from  66°  to  72°  at  Madras,  and  from  60°  to  66° 
at  Bombay. 

March  from  68°  to  75°  at  Madras,  and  from  67°  to  71°  at 
Bombay. 

April  from  72°  to  79°  at  Madras,  and  from  70°  to  74°  at 
Bombay. 

May  from  71°  to  78°  at  Madras,  and  from  73°  to  7S°  at 
Bombay. 

June  from  69°  to  78°  at  Madras,  and  from  65°  to  78°  at 
Bombay. 

July  from  70°  to  79°  at  Madras,  and  from  75°  to  78°  at 
Bombay. 

August  from  71°  to  79°  at  Madras,  and  from  74°  to  76° 
at  Bombay. 

September  from  70°  to  79?  at  Madras,  and  from  73°  to  76° 
at  Bombay. 

October  from  69°  to  77°  at  Madras,  and  from  73°  to  76° 
at  Bombay. 

November  from  67°  to  74°  at  Madras,  and  from  67°  to  74° 
at  Bombay. 

December  from  66°  to  71°  at  Madras,  and  from  62°  to  67° 
at  Bombay. 

Thus  the  change  in  this  element  one  year  with  another  —  •> 
In  January  amounts  to  9°  at  both  places. 
In  February       „        6°  „ 
In  March  „        7°  at  Madras  and  8°  at  Rombav. 

In  April  „        7°  „  4° 

In  May  „        7°  „  5°  „ 

In  June  „        9°  „  13° 

In  July  „        9°         „  3°  „ 

In  August  „  8°  „  2° 
In  September  „  9°  „  3° 
In  October        „        8°  „  3° 

In  November     „        7°  at  both  places. 
In  December      „        5°  „ 

The  mean  monthly  amount  of  vapour  in  a  cubic  foot  of 
air  varied  in — 

January  from  6'1  grs.  to  8*6  grs.  at  Madras,  and  from 
5  •  0  grs.  to  6  •  8  grs.  at  Bombay. 

February  from  6"8  grs.  to  8 '4  grs.  at  Madras,  and  from 
5*5 grs.  to  G'9grs.  at  Bombay. 


March  from  7 '2  grs.  to  9-5  grs.  at  Madras,  and  from 
7 '  1  grs.  to  8'0  grs.  at  Bombay. 

April  from  8  5  grs.  to  10 -8  grs.  at  Madras,  and  from 
7 '9  grs.  to  8 '9 grs.  at  Bombay. 

May  from  8'1  grs.  to  10 "3  grs.  at  Madras,  and  from 
8-5  grs.  to  10 •  1  grs.  at  Bombay. 

June  from  7'5grs.  to  10'2  grs.  at  Madras,  and  from 
6 "4  grs.  to  10 "7  grs.  at  Bombay. 

July  from  7 '9  grs.  to  10 •  7  grs.  at  Madras,  and  from 
9 "4  grs.  to  10"  1  grs.  at  Bombay. 

August  from  8-lgrs.  to  10' 7 grs.  at  Madras,  and  from 
8 '  9  grs.  to  9 '  5  grs.  at  Bombay. 

September  from  7 '8  grs.  to  10-7grs.  at  Madra3,and  from 
8'8grs.  to  9*5  grs.  at  Bombay. 

October  from  7  '6  grs.  to  9-8grs.  at  Madras,  and  from 
8  "6  grs.  to  9 '5  grs.  at  Bombay. 

November  from  7 '2 grs.  to  9 '2 grs.  at  Madras,  and  from 
7'0grs.  to  8"6grs.  at  Bombay. 

December  from  6 1 9  grs.  to  8 '  2  grs.  at  Madras,  and  from 
b '  9  grs.  to  7 '  1  grs.  at  Bombay. 

Thus  the  change  in  this  element  one  year  with  another — 

In  January  amounts  to  2-5grs.  at  Madras,  and  to 
1  *  8  gr.  at  Bombay. 

In  February  amounts  to  1 "  6  gr.  at  Madras,  and  to 
1  "4  gr.  at  Bombay. 

In  March  amounts  to  2' 3  grs.  at  Madras,  and  to  0-9  gr. 
at  Bombay. 

In  April  amounts  to  2 "3  grs.  at  Madras,  and  to  l'Ogr. 
at  Bombay. 

In  May  amounts  to  2*2  grs.  at  Madras,  and  to  l"6gr. 
at  Bombay. 

In  June  amounts  to  2" 7 grs.  at  Madras,  and  to  4 '3  grs. 
at  Bombay. 

In  July  amounts  to  2*8  grs.  at  Madras,  and  to  0"7  gr. 
Bombay. 

In  August  amounts  to  2'6  grs.  at  Madras  and  to  0  -  G  gr. 
at  Bombay. 

In  September  amounts  to  2' 9  grs.  at  Madras,  and  to 
0 "  7  gr.  at  Bombay. 

In  October  amounts  to  2 '2  grs.  at  Madras,  and  to 
0 "  9  gr.  at  Bombay. 

In  November  amounts  to  2'0  grs.  at  Madras,  and  to 
1 '  6  gr.  at  Bombay. 

In  December  amounts  to  1*3  gr.  at  Madras,  and  to 
1 "  2  gr.  at  Bombay. 
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The  mean  monthly  amount  of  vapour  required  to  saturate 
a  cubic  foot  of  air  varied  in — 

January  from  l'Ogr.  to  3'6grs.  at  Madras,  and  from 
2'2grs.  to  3"6grs.  at  Bombay. 

February  from  l'Ogr.  to  3  "4  grs.  at  Madras,  and  from 
2 '  8  grs.  to  3 '  9  grs.  at  Bombay. 

March  from  0-5  gr.  to  3 "8  grs.  at  Madras,  and  from 
2"6  grs.  to  4 "6 grs.  at  Bombay. 

April  from  O'O  to  4"7  grs.  at  Madras,  and  from3"3 
grs.  to  4  '4  grs.  at  Bombay. 

May  from  2 '5  grs.  to  6'1  grs.  at  Madras,  and  from 
3'0  to  grs.  to  4 '8  grs.  at  Bombay. 

June  from  1"8  gr.  to  7"0  grs.  at  Madras,  and  from 
0"6  gr.  to  5'5grs.  at  Bombay. 

July  from  0-6  gr.  to  5'!)  grs.  at  Madras,  and  from 
1  '2  gr.  to  2 '3  grs.  at  Bombay. 

August  from  0"6  gr.  to  5 '3  grs.  at  Madras,  and  from 
1 '  1  gr.  to  2 "8  grs.  at  Bombay. 

September  from  0 '  6  gr.  to  5 "  1  grs.  at  Madras,  and  from 
1 '  1  gr.  to  2 '2  grs.  at  Bombay. 

October  from  l'l  gr.  to  3*7  grs.  at  Madras,  and  from 
1  '8  gr.  to  3'8  grs.  at  Bombay. 

November  from  0'5  gr. to  3 '4  grs.  at  Madras,  and  from 
2 "5  grs.  to  4"1  grs.  at  Bombay. 

December  from  l"5gr.  to  3 '4  grs,  at  Madras,  and  from 
2' 8 grs.  to  4"1  grs.  at  Bombay. 

Thus  the  change  in  this  element  one  year  with  another — 

In  January  amounts  to  2' 6  grs.  at  Madras,  and  to 
]  "4  gr.  at  Bombay. 

In  February  amounts  to  2"4  grs.  at  Madras,  and  to 
1 '  1  gr.  at  Bombay. 

In  March  amounts  to  3 '3  grs.  at  Madras,  and  to  2'0  grs. 
at  Bombay. 

Tn  April  amounts  to  4 1 7  grs.  at  Madras,  and  to  1 '  1  gr. 
at  Bombay. 

In  May  amounts  to  3" 6  grs.  at  Madras,  and  to  l'8gr. 
at  Bombay. 

In  June  amounts  to  5 '2  grs.  at  Madras,  and  to  4 '.9  grs. 
at  Bombay. 

In  July  amounts  to  5-3grs.  at  Madras,  and  to  l'l  gr. 
at  Bombay. 

In  August  amounts  to  4-7grs.  at  Madras,  and  to  l'7gr. 
at  Bombay. 

In  September  amounts  to  4 "5 grs.  at  Madras,  and  to 
1 '  1  gr.  at  Bombay. 


In  October  amounts  to  2" 6  grs.  at  Madras,  and  to 
2'0grs.  at  Bombay. 

In  November  amounts  to  2 "9  grs  at  Madras,  and  to 
1 '  6  gr.  at  Bombay. 

In  December  amounts  to  1 '  9  gr.  at  Madras,  and  to 
1  '3  gr.  at  Bombay. 

The  mean  monthly  degree  of  humidity  of  the  air  has 
varied  in — 

January  from  63  to  89  at  Madras,  and  from  57  to  74 
at  Bombay. 

February  from  67  to  89  at  Madras,  and  from  58  to  71 
at  Bombay. 

March  from  64  to  94  at  Madras,  and  from  60  to  75  at 
Bombay. 

April  from  64  to  100  at  Madras,  and  from  64  to  72  at 
Bombay. 

May  from  58  to  80  at  Madras,  and  from  64  to  76  at 
Bombay. 

June  from  52  to  90  at  Madras,  and  from  54  to  95  at 
Bombay. 

July  from  55  to  95  at  Madras,  and  from  80  to  90  at 
Bombay. 

August  from  61  to  95  at  Madras,  and  from  76  to  90  at 
Bombay. 

September  from  61  to  95  at  Madras,  and  from  80  to 
90  at  Bombay. 

October  from  68  to  90  at  Madras,  and  from  68  to  85 
at  Bombay. 

November  from  67  to  .94  at  Madras,  and  from  63  to 
76  at  Bombay. 

December  from  67  to  84  at  Madras,  and  from  59  to  71 
at  Bombay. 

Thus  the  change  in  this  element  one  year  with  another. 


In  February 
In  March 
In  April 
In  May 
In  June 
In  July 
In  August 
In  September 
In  October 
In  November 
In  December 


3? 

22 

]3 

55 

» 

30 

55 

15 

55 

JJ 

36 

93 

8 

55 

?J 

22 

55 

12 

55 

93 

38 

55 

41 

55 

?> 

40 

5) 

10 

55 

>> 

34 

24 

5) 

5J 

34 

55 

10 

55 

?? 

22 

55 

17 

55 

53 

27 

55 

13 

55 

21 

55 

12 

55 

Table  XL.  showing  the  Mean  Monthly  Ilygrometrical  V alues  at  Madras  and  Bombay. 


Weight  of  Vapour 

Weight  of  v  apour 

required  to 

Degree  of 

Temperature  of  the  Dew  Point. 

in  a  Cubic  Foot 

saturate  a  Cubic 

Humidity. 

of  Air. 

Foot  of  Air. 

Months. 

Below  the  Tempe- 

rature of  the  Air. 

Madras. 

Bombay. 

Madras. 

Bombay. 

Madras. 

Bombay. 

Madras. 

Bombay. 

Madras. 

Bombay. 

0 

o 

0 

0 

grs.' 

grs. 

grs. 

grs. 

January  - 

67 

64 

9 

10 

7-2 

6-4 

2-5 

2*  7 

75 

70 

February  - 

68 

64 

10 

12 

7-3 

6-4 

3-0 

3-3 

71 

67 

March  - 

71 

68 

9 

12 

8-1 

7-4 

3-G 

72 

67 

April  -          -          -  - 

76 

73 

7 

10 

9-4 

8-6 

3-0 

3-4 

76 

72 

May  -          -          -  - 

76 

75 

11 

1 1 

9-3 

9-0 

4-3 

4-2 

69 

68 

June  -          -          -  - 

73 

76 

14 

7 

8-5 

9-7 

4-7 

2-3 

64 

80 

July             -          -  - 

73 

76 

12 

5 

8-7 

9-5 

4-  1 

1-8 

68 

85 

August          -          -  - 

74 

74 

10 

7 

8*9 

9-1 

3-5 

2  ■  2 

72 

80 

September                -  - 

75 

75 

9 

5 

9-1 

9-3 

2' 9 

1  7 

76 

85 

October  ... 

74 

74 

8 

8 

8-9 

8-9 

2-8 

2-  8 

76 

76 

November      -          -  - 

71 

67 

8 

12 

8-2 

7-2 

2-1 

3-4 

79 

67 

December      -          -  - 

69 

64 

8 

12 

7*5 

6-4 

2-5 

3"3 

75 

07 

Means  - 

72 

71 

9-6 

9-3 

8-4 

8-1 

2-6 

2-5 

73 

74 

The  numbers  in  the  second  and  third  columns  show  the 
monthly  temperature  of  the  dew  point,  and  those  in  the 
fourth  and  fifth  columns  its  depression  below  the  temperature 
of  the  air  at  Madras  and  Bombay  respectively ;  this  depres- 
sion is  generally  small.  It  is  nearly  uniform  throughout  the 
year  at  Madras,  but  differs  at  Bombay,  where  it  is  much 
larger  in  the  winter  than  in  the  summer  months.  The 
numbers  in  the  next  two  columns  show  the  very  large 
quantity  of  water  mixed  with  the  air,  and  which  is  diffe- 
rently distributed  at  the  two  places  :  the  numbers  in  the 
next  two  columns  show  the  amount  of  water  needed  to 
saturate  a  cubic  foot  of  air ;  and  a  great  difference  exists 
between  the  amount  at  the  two  places  in  the  summer  months  : 
and  the  last  two  columns  show  the  monthly  degree  of 
humidity. 


At  Madras  the  driest  month  is  June,  and  the  most  humid 
November.  At  Bombay  the  driest  period  of  the  year  is 
from  November  to  May,  there  being  but  little  difference 
in  the  monthly  degrees  of  humidity  in  the  intervening- 
months. 

A  great  change  takes  place  from  April  to  May,  and  the 
air  is  very  humid  from  June,  the  most  so  in  July,  and  con- 
tinues humid  till  October,  when  a  considerable  change 
takes  place.  The  contrast  in  respect  to  the  humidity 
between  Madras  and  Bombay  is  very  remarkable  ;  in  the 
summer  months,  at  Madras  the  air  is  least  moist,  and  is  the 
most  so  in  winter,  while  the  reverse  of  this  takes  place  at 
Bombay. 

The  average  yearly  results  are  shown  in  the  bottom  line 
of  the  several  tables. 
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The  variation  of  the  mean  annual  temperature  of  the  dew 
point  is  from  71°  to  74°  at  Madras,  and  from  71°  to  72°  at 
Bombay. 

Amount  of  water  in  a  cubic  foot  of  air,  is  from  7 '8  grs. 
to  8 '9  grs.  at  Madras,  and  from  7"0grs.  to  7"4grs.  at 
Bombay. 

Amount  required  to  saturate  a  cubic  foot  of  air,  is  from 
]  "0  gr.  to  4 '3  grs.  at  Madras,  and  from  2-4  grs.  to  3-4  grs. 
at  Bombay. 

Degree  of  humidity  of  the  air,  is  from  65°  to  79°  at 
Madras,  and  from  69°  to  78°  at  Bombay. 

Thus  the  variations  of  the  hygrometrical  states  of  the  air 
at  the  same  place  varies  a  good  deal  from  year  to  year,  and 
also  varies  very  much  at  different  places  in  the  same  year. 
Therefore  no  valuable  deductions  can  be  made  from  the 
observations  I  have  collected.  See  Tables  CXIV.  to  CXYII., 
CXXIV.  to  CXXVIL,  and  CXXXIV.  to  CXXXVII. 

The  monthly  and  other  periods  of  the  several  hygrome- 
trical results  will  be  found  in  the  Tables  LXXXlII.  to 
LXXXVI.  The  monthly  values  are  collected  together  in 
the  following  tables,  arranged  in  the  order  of  latitude, 
proceeding  from  south  to  north. 

By  looking  over  the  results  in  these  tables,  there  is  no 
regular  increase  or  decrease  with  either  latitude  or  longitude 
in  any  section.  The  effect  of  elevation  is  everwhere  clearly 
shown  by  the  almost  proportional  lower  reading  of  the  dew 
point,  less  water  present  with  the  air,  a  nearer  approach  to 
saturation,  and  a  higher  degree  of  humidity ;  but  very  little 
can  be  inferred  or  used  beyond  these  deductions.  In  no 
instance,  as  before  remarked,  has  a  direct  determination  of 
the  dew  point  been  made  at  high  elevations ;  but  in  every 
case  where  such  observations  have  been  made,  the  dry  and 
wet-bulb  thermometers  have  alone  been  used. 


Table  XLI.  showing  the  Average  Hygrometrical  State 
of  the  Air  as  deduced  from  20  years'  observation  at  the 
Royal  Observatory,  Greenwich. 


Months. 

Dew 
Point 
Tempera- 
ture. 

Weight  of 
Vapour 

in  a  Cubic 
Foot  of 
Air. 

Additional 
Weight 
required 
for  Satu- 
ration. 

Degree 
of 

Humidity. 

grs. 

grs. 

January 

35 

2-4 

0-3 

89' 

February  - 

34 

2-3 

0-4 

85 

March 

36 

2-5 

0-6 

82 

yV  pri  1         ~  ™ 

40 

2"9 

0'8 

79 

May  - 

45i 

3-4 

1-1 

76 

June  - 

51 

4-2 

1-5 

74 

July  - 

54 

4-6 

1-6 

76 

August 

54 

4-7 

1-5 

77 

September  - 

51 

4-2 

ro 

81 

October 

46 

3-6 

0-6 

87 

November  - 

40 

2-9 

0-4 

89 

December  - 

40 

2-6 

0-4 

89 

Means 

44 

3-3 

0-8 

82 

The  average  hygrometrical  states  of  the  air  at  different 
stations,  or  at  small  groups  of  stations  near  together,  where 
their  results  have  been  accordant  with  each  other,  have  been 
taken,  and  the  general  state  of  the  moisture  of  the  air  over 
India  will  most  readily  be  seen  by  glancing  the  eye  over 
the  following  tables.  At  the  same  time  their  differences 
from  England  may  also  as  readily  be  seen  by  com- 
paring them  with  those  of  England,  which  are  shown  in 


the  preceding  table. 

Table  XLII.  showing  the  Hygrometrical  States  of  the  Atmosphere  at  different  Stations,  or  at  small  Groups  of 

Stations  near  together. 


Months. 


Dodabetta. 


Lat.  11°  25'  N.  Long.  77°  5'  E. 


8,6-10  feet. 


2  g 


III 
2  c  o 

<  c2 ;~ 
o  eS  o 


«2  —  <•* 

o  9.2.! 


Madras. 


Lat.  13°  0'  N.   Long.  80°  21'  E. 


a  g 


0.H  o 

a  o  g 


i  H.2A 

'■£a< 

I  E6o 


=  ii 
a  a 

3  03 


Belgaum  and  Sattara. 


Lat.  1G°  46'  N.   Long.  73°  59'  E. 


2,290  feet. 


53 

a  s, 


S  2.2  . 
<  b-2  s 


3  O 
*  Crg 

or"" 
o  g.S.ti 
Sts  ,=>• 

J3 
CO 


w  a 

Zj  r*  r-l 

«  02 


January  - 

February 

March 

April 

May 

June 

July 

August  - 
September 
October  - 
November 
December 


Means 


40 
50 
45 
50 
53 
51 
51 
51 
51 
51 
50 
47 


grs. 
2-8 


1-6 


0\3 
0-3 
0-3 
0-3 
0-3 
0-6 


49 


4-0 


0-6 


64 
93 
70 
81 
87 
93 
93 
93 
93 
93 
93 
86 


87 


67 
68 
71 
76 
76 
73 
73 
74 
75 
74 
71 
69 


grs. 
7-2 

7-  3 

8-  1 

9-  4 
9-3 
8*5 
8-7 

8-  9 

9-  1 
8-9 
8-2 
7-5 


72 


8-4 


grs. 
2-5 


3' 
3' 
3' 
4' 
4' 
4' 
3' 
2' 
2-8 
2-1 
2-5 


3-2 


75 
71 
72 
76 
69 
64 
68 
72 
76 
76 
79 
75 


63 


57 
56 
59 
60 
66 
68 
07 
69 
67 
63 
61 
57 


grs. 
5-0 


62 


6-2 


grs. 
3-6 


3-0 
3-3 
3-2 


58 
51 
50 
48 
61 
79 
80 
87 
80 
68 
64 
61 


3-9 


66 


(continued.) 


Bellary  and  Secunderabad 

Mahableshwur. 

Dapoolee  and  Bombay. 

Lat.  17°  \U 

N. 

Long.  77° 

E. 

Lat.  17°  59' 

N. 

Long.  73° 

30' 

E. 

Lat.  18°  20'  N. 

Long.  73°  4/ 

E. 

1,650 

feet. 

1,500 

feet. 

332 

feet. 

Months. 

a 

o 

3 

II 

© 

-*3 

o 

3* 

o 

II 

© 

C-S 

o 

e 

II 

cmperatur 

of 

Dew  Point 

ii 

5  ° 

-  > 

;i  Cubic  I'll 

of  Air. 

fag 

og.S.^ 

I  S5  o 

= 

o 
© 
© 

© 

e 

£g 

3  So 

bSs 

a" 

a  5= 
a  P 

[can  Anion 
of  Vapour 

hort  of  Sat 
ration  in 

Cubic  Fo 
of  Air. 

'egree  of  H 

a 

>■§ 

2?  . 

3  So 

cmperatur 
of 

Dew  Point 

[can  Amou 
of  Vapour 

a  Cubic  Fc 
of  Air. 

hort  of  Sat 
ration  in 

Cubic  Fo 
of  Air. 

n 

o 

& 
© 

a 

o 

■3  " 
^  s  o 

a 

ra 

CO 

r% 

to 

m 

January  -          -  - 

grs. 

grs. 

0 

grs. 

grs. 

o 

grs. 

grs. 

54 

4 

5 

5-3 

47 

51 

4 

1 

3 

7 

53 

66 

6 

•9 

2 

3 

75 

February 

56 

4 

■8 

6-2 

44 

47 

3 

5 

4 

5 

44 

67 

7 

■2 

2 

6 

73 

March.    -          -  - 

59 

5 

2 

8-2 

39 

49 

3 

8 

5 

6 

40 

71 

8 

•2 

2 

9 

73 

April  - 

64 

6 

4 

6-9 

49 

53 

4 

3 

6 

0 

41 

75 

9 

5 

2 

9 

76 

May       -          -  - 

62 

5 

•8 

7-7 

45 

61 

5 

7 

4 

0 

59 

77 

10 

0 

3 

1 

76 

June  - 

67 

7 

•0 

6-2 

54 

66 

6 

9 

1 

4 

83 

73 

8 

7 

4 

0 

69 

July  - 

68 

7 

•5 

3-8 

66 

65 

6 

9 

0 

9 

88 

76 

9 

5 

1 

8 

85 

August  - 
September 

69 

7 

•4 

3-8 

66 

65 

6 

8 

0 

5 

94 

75 

9 

•3 

1 

6 

85 

66 

7 

•o 

4-3 

62 

63 

6 

2 

1 

3 

83 

75 

9 

3 

1 

4 

87 

October  - 

66 

7 

•o 

3-6 

65 

64 

6 

6 

0 

9 

88 

73 

8 

7 

2 

4 

78 

November 

62 

6 

•1 

3*0 

67 

54 

4 

7 

2 

6 

64 

69 

7 

8 

2 

2 

78 

December 

57 

5 

•o 

3-6 

58 

.53 

4 

4' 

2 

9 

60 

64 

6 

4 

3 

•0 

69 

Means 

63 

6 

•2 

4-6 

55 

57 

5 

3 

2-8 

66 

71 

8*4 

2-5 

77 
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Table  XLII.  showing  the  Hygrometrical  States  of  the  Atmosphere  at  different  Stations — continued. 


Poona,  Dhoolia,  Ahmednuggur,  and 
Seroor . 


Lat.  20°  27'  N.   Long.  74°  48'  E. 


1,613  feet. 


Rajcote  Kurrachee,  Deesa,  and 
Hyderabad. 


Lat.  24°  28'  N.   Long.  72°  10'  E. 


244  feet. 


Thyet  Myo. 


Lat.  20°  18'  N.   Long.  92°  46'  E. 


240  feet. 


Months. 

CD 

o 

3  13 

o 

3  II 

CD 

o 

i  rt 

o 

II 

P  43 

s  II 

» 

emperatur 
of 

Dew  Point 

[ean  Amou 
of  Vapour 

a  Cubic  Fo 
of  Air. 

liort  of  Sat 
ration  in 

Cubic  Fo 
of  Air. 

'!-&! 

§?a~3 

emperatur 
of 

Dew  Point 

[ean  Amou 
of  Vapour 

a  Cubic  Fc 
of  Air. 

hort  of  Sat 
ration  in 

Cubic  Fo 
of  Air. 

'egree  of  H 

mid  lty . 
aturation 
100. 

a  p 
S  J> 

O 

a  g 
<  t 

i° 

a  Cubic  Fc 
of  Air. 

liort  of  Sat 
ration  in 
Cubic  Fo 
of  Air. 

egree  of  H 
midity. 
aturation 
100. 

EH 

CO 

R  oo 

EH 

CO 

H 

CO 

EH 

R  CO 

o 

grs. 

grs. 

o 

grs. 

grs. 

o 

grs. 

grs. 

January  - 

55 

4 

6 

3 

6 

57 

48 

3 

7 

3 

7 

50 

46 

3- 

4 

4-9 

41 

February 

52 

4 

2 

5 

2 

44 

51 

4 

1 

4 

7 

47 

47 

3- 

5 

7-1 

32 

March  - 

50 

.3 

9 

7 

3 

36 

56 

4 

8 

G 

8 

42 

45 

3 

2 

8-5 

27 

April      -          -  - 

57 

5 

0 

8 

4 

37 

61 

5 

7 

8 

2 

42  | 

May  - 

63 

6 

.3 

7 

0 

48 

69 

7 

3 

7 

8 

48 

69 

7- 

4 

5~4 

58 

June  - 

68 

7 

3 

4 

3 

64 

73 

8 

4 

6 

4 

57 

67 

7- 

0 

4-0 

63 

July  - 

70 

7 

8 

2 

5 

76 

75 

9 

0 

4 

5 

67 

75 

9 

4 

2-3 

80 

August  - 
September 

69 

7 

6 

2 

3 

78 

74 

8 

9 

3 

•3 

73 

74 

8 

9 

2-8 

76 

69 

7 

7 

2 

1 

78 

71 

8 

1 

4 

0 

67 

75 

9 

1 

2-9 

76 

October  -          -  - 

6.3 

6 

4 

3 

8 

63 

64 

6 

4 

5 

6 

53 

74 

9 

1 

2-2 

80 

November 

55 

4 

8 

4 

5 

52 

50 

3 

9 

6 

1 

39  1 

65 

6 

6 

2-8 

70 

December 

49 

3 

9 

4 

3 

48 

47 

3 

6 

4 

4 

46 

61 

5 

8 

3-0 

66 

Means 

61 

6 

1 

4 

3 

59 

61 

6 

3 

5 

7 

56 

62 

6 

5 

4-7 

58 

{continued.') 


Calcutta  and  Fort.  William. 

Hazareebaugh  and  Kherwarrah. 

Darjeeling. 

Lat.  22°  34'  N. 

Long.  88° 

25' 

E. 

Lat.  25°  21' 

N. 

Long.  82° 

18' 

E. 

Lat.  27°  2'  N.   Long.  88°  10'  E. 

1,550  feet. 

7,000  feet. 

Months. 

P  .13 

o 

i  rt 

o 

II 

o 

i  rt 

o 

II 

CD 

o 

Is 

o 

II 

3  a 

to  "° 

o  ^ 

a  s 

o 
Sh 

CD 

rt  3 
02  — 

o 

rH 

r 

a  2 

o 

ft 

CD 

rt  3 
CO'" 

o 
ft 

= 

>-! 

3 

"o 

II 

o 
ft 

CD 

rt  3 
CO 

o 

5h 

W 

<4-l 

3 

<9 

1-2 

O  ^ 

o 

CD 

3 

<  ^ 

■§■- 

1-2 

o 

§  rt 

£ 

•3* 

^& 

°  s 

CD  U 

o 

<D 

£.8 

&  g 
3  v 

a  R 

C3ew 
CD  © 

rt  O 

A  u 

o'S 

CJ 

S) 
CD 

-32 

5  R 

rt  et_, 

Jo 

rt  o 

o  £ 

Oo 

z 

a 

R 

rt  ^ 

rt  o 

i'l 

%< 
6  o 

So 

at 

EH 

m 

R 

172 

EH 

r3 

t/2 

R 

CO 

H 

g° 

CO 

R 

CO 

o 

g> 

s. 

grs. 

o 

grs. 

grs. 

O 

grs. 

grs. 

January  - 

62 

5 

9 

2 

5 

69 

50 

4 

I 

3- 

0 

58 

38 

2 

6 

0 

7 

77 

February 

64 

6 

4 

3 

5 

64 

54 

4 

5 

3- 

8 

55 

41 

2 

9 

0 

5 

85 

March  - 

72 

8 

3 

3 

9 

68 

57 

4 

9 

4- 

8 

50 

45 

3 

4 

0 

8 

80 

April  ... 

76 

9 

5 

4 

3 

69 

60 

5 

4 

7  ■ 

2 

43 

48 

3 

8 

0 

9 

80 

May  - 

"79 

10 

4 

3 

5 

75 

67 

7 

1 

6" 

8 

55 

54 

4 

7 

0 

7 

87 

June  ... 

81 

11 

0 

2 

6 

80 

66 

6 

8 

6 

8 

50 

59 

5 

•6 

0 

4 

94 

July 

80 

10 

7 

1 

9 

85 

69 

7 

4 

5 

2 

60 

60 

5 

•8 

0 

•4 

94 

August   -          -  - 

80 

10 

8 

1 

•5 

87 

75 

9 

3 

1 

7 

85 

60 

5 

•8 

0 

•4 

94 

September 

81 

11 

0 

1 

■6 

87 

71 

8 

2 

2 

9 

74 

58 

5 

■4 

0 

•4 

94 

October  - 

76 

9 

•7 

2 

•4 

80 

63 

6 

3 

3 

4 

64 

49 

3 

•9 

1 

•3 

75 

November 

69 

7 

■  7 

2 

•6 

75 

52 

4 

5 

3 

1 

59 

43 

3 

•1 

1 

•  1 

74 

December 

61 

6 

•0 

2 

•6 

69 

53 

4 

5 

2 

2 

68 

40 

2 

■8 

0 

■5 

84 

Means 

73 

8-9 

o 

•7 

75 

61 

5 

•9 

4 

1 

60 

49 

4-1 

0 

•7 

84 

(continued.) 


Benares  and  Meerut 

Landour. 

Peshawur. 

Lat.  27°  8' 

N.  Long 

.  80° 

;<i< 

E. 

Lat.  30° 

•7 

N. 

Long.  78° 

10' 

E. 

Lat.  34°  20 

N. 

Long.  71° 

29' 

E. 

585 

feet. 

7,000 

feet. 

1,056 

feet. 

Months. 

s.S 

o 

3=5" 

o 

II 

CD 

o 

3  53 

o 

II 

4a 
O 

Z,  rt 

II 

"rt 
CD 

o 

Amou 
apoui 

o 

ft 

CD 

of  Sat 
on  in 

o 

ft 

CD 

M 

o 

IS 

rt  rt 

eratur 
of 

Point 

o 
S 
<1 

o 
a 

o 

c8  3 
CO'" 

oj 

o 

CD  ^ 

w 

O 
0> 

S  +i 

rt.  1° 

53 -SR 

O  3 

as 
<% 

O 

0 

IS  *a 

of  Sat  i 
>n  in 

0 

0 

PH 

CD  ^* 

w 

O 

A 

P. 

a 

t; 

CD 

R 

lean 
of  V 

rt  o 

6  « 
.a  - 

6  o 

60 

mid 
atur 
100. 

CD  H 

<D  O 

rt  o 

o  « 

3^ 

O  O 

CD 
1? 

Ho 

a^s 

&  & 
a  % 

at* 

rt-+H 

of  Ai 

o'S 

g-a-gs 

EH 

co 

R 

CO  | 

EH 

co 

R 

CO 

^  R 

CO 

R 

CO 

January  » 

grs. 

grs. 

o 

gl 

'S. 

gl 

s. 

o 

grs. 

grs. 

51 

4 

2 

3 

65 

27 

1 

7 

1 

6 

49 

39 

2 

1 

1 

3 

67 

February 

54 

4 

7 

2 

6 

65 

32 

2 

1 

1 

1 

65 

43 

3 

1 

1 

4 

69 

March     -          -  - 

58 

e 

3 

4 

9 

55 

36 

2 

4 

2 

8 

45 

56 

4 

9 

1 

5 

77 

April      -          -  - 

58 

5 

1 

8 

5 

38 

41 

2 

9 

3 

9 

42 

66 

7 

0 

2 

4 

74 

May  - 

71 

8 

1 

6 

8 

54 

53 

4 

•4 

3 

9 

53 

62 

6 

0 

6 

4 

48 

June  - 

77 

9 

7 

5 

8 

62 

57 

5 

■  1 

3 

7 

58 

72 

8 

1 

7 

2 

53 

July 

82 

11 

7 

2 

0 

86 

63 

6 

■3 

1 

7 

78 

74 

8 

8 

6 

9 

56 

August    -          -  - 

75 

9 

•5 

3 

1 

74 

64 

6 

■6 

0 

■9 

88 

74 

8 

9 

5 

5 

61 

September 

77 

10 

•  1 

2 

■1 

82 

59 

5 

■5 

1 

•  5 

78 

65 

6 

4 

6 

8 

49 

October  - 

73 

8 

•8 

1 

•3 

87 

46 

3 

■4 

1 

•8 

65 

56 

5 

0 

3 

r. 

57 

November 

61 

5 

•8 

2 

■3 

72 

34 

2 

1 

■7 

57 

45 

3 

3 

2 

5 

58 

December 

51 

4 

■  2 

2 

•o 

67 

29 

1 

•8 

1 

•5 

54 

39 

2 

7 

1 

3 

67 

Means 

66 

7 

•2 

2 

•1 

07 

44 

•  7 

2 

•2 

61 

57 

5 

•6 

3 

•9 

61 

512 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


The  places  whose  hygrometrical  state  seems  to  be  the 
nearest  to  that  of  England  are  Dodahetta  and  Darjecling. 
Landour,  at  the  same  elevation  as  Darjeeling,  has  the  same 
annual  temperature  of  the  dew  point,  and  the  amount  of 
water  mixed  with  the  air  is  nearly  the  same,  but  the  amount 
of  water  required  to  saturate  a  cubic  foot  of  air  is  three 
times  as  large  as  in  England,  and  therefore  the  air  is  very 
much  less  humid  than  in  England. 

At  all  the  other  stations,  the  dew  point  is  a  great  deal 
higher  than  in  England,  the  water  present  in  the  air  is 
everywhere  greater,  and  the  water  required  to  saturate  the 
air  is  also  greater,  so  that  the  air  is  upon  the  whole  year 
much  less  humid  than  in  England,  and  particularly  so  in 
the  winter  months. 

At  some  stations  it  is  also  less  humid  all  the  year  round, 
as  at  Madras  a  little  less ;  at  Bellary  and  Secunderabad, 
always  much  less ;  and  at  Rajcote,  Kurrachee,  Deesa, 
Hyderabad,  and  the  country  intervening  and  adjacent,  very 
much  less  :  this  part  of  India  is  the  least  humid  of  any,  and 
at  the  extreme  northern  station  of  Peshawur. 

At  other  stations,  such  as  Belgaum  and  Sattara,  Maha- 
bleshwur,  Dapoolce,  Bombay,  Thyet  Myo,  Calcutta,  and 
adjacent  country,  and  so  up  to  Benares  and  Meerut,  the 
air  is  more  humid  in  the  summer  months,  and  less  humid 
in  the  winter  months,  than  in  England. 

Upon  the  whole  it  seems  that  the  heights  ranging  for 
the  same  hygrometrical  states  of  the  air  as  in  England, 
differ  but  little  if  any  from  those  ranging  for  the  same  tem- 
perature of  the  air  as  in  England. 


Section  VIII. 
On  the  Fall  of  Rain  in  India. 

On  the  Fall  of  Rain  in  India. 
The  monthly,  quarterly,  half-yearly,  and  yearly  falls  of 
rain  in  the  three  presidencies,  arranged  in  the  order  of  lati- 
tude, will  be  found  in  the  Tables  CXXXIX.  to  CXLI.,  pages 
920  to  943. 

An  inspection  of  the  tables  will  show  the  fall  of  rain  in 
every  month  :  the  most  remarkable  are  at  Mercara  55  inches 
in  July;  at  Mahableshwur  92  inches  in  July,  followed  by 
72  inches  in  August;  at  Malcolm  Pait  72  inches  in  July. 
In  the  southern  part  of  the  coast  rain  seems  to  fall  in 
every  month ;  whilst  in  the  northern  parts,  little  or  none 
falls  in  the  months  from  November  to  April. 

The  following  tables  have  been  arranged  in  three  divi- 
sions : — 

1st.  Those  stations  situated  in  the  order  of  latitude  on 
the  west  coast,  forming  Group  I. 

2nd.  Those  stations  situated  in  the  order  of  latitude  on 
the  east  coast,  forming  Group  II. 

3rd.  Groups  of  stations  near  to  each  other  in  the  interior 
of  the  country,  within  certain  limiting  parallels  of  latitude 
and  longitude,  forming  Groups  III.  to  XIX. 

By  an  inspection  of  the  monthly  falls  of  rain  at  stations 
in  Group  I.,  Table  LXXXVII.,  it  will  be  seen  that  generally 
the  heaviest  falls  occur  in  June  and  July,  but  chiefly  in  the 
latter  month.  The  largest  fall  in  the  table  is  92  inches  in 
July  at  Mahableshwur,  with  42  inches  in  the  preceding  and 
72  inches  in  the  following  months ;  thus  in  June,  July,  and 
August,  the  fall  at  this  station  is  no  less  than  221  inches.  At 
Malcolm  Pait,  in  the  same  three  months,  the  fall  amounts  to 
18/  inches,  72  of  which  fell  in  July.  At  several  of  the  other 
stations  the  amount  in  this  month  is  greater  than  30  inches, 
at  a  few  it  exceeds  40  inches,  and  at  Mercara  in  July  the 
amount  is  56  inches.  These  amounts  exceed  the  annual 
fall  at  the  extremity  of  the  peninsula.  In  contrast,  the  fall 
of  rain  at  Kotri  and  Kurrachee  is  exceedingly  small;  the 
largest  in  one  month  was  1£  inch  at  Kotri;  and  1|  inch  at 
Kurrachee. 

In  this  group  most  singular  differences  therefore  occur, 
starting  from  Cape  Comorin  and  Vaurioor,  at  the  southern 
extremity  of  Madras,  the  fall  is  small,  amounting  in  the 
year  only  to  25  or  23  inches.  Passing  up  the  coast  to 
Trevandrum  the  fall  increases  to  65  inches,  to  85  at  Quilon, 
to  105  at  Cochin;  then  at  all  the  stations  on  the  coast 
south  of  17°  north  latitude,  the  falls  exceed  120  inches, 
excepting  at  Vingorla,  which  was  about  14  inch  less,  whilst 
at  Mercara  the  fall  was  as  large  as  143  inches.  Passing  still 
higher  up  the  coast  the  falls  exceeded  120  inches,  till  at 
Mahableshwur,  the  fall  is  no  less  than  254  inches.  This 
station  is  at  an  elevation  of  4,500  feet,  in  latitude  1 7°  59'  N. 
and  longitude  73i°  E.  Still  passing  northwards,  at  Bombay 
the  fall  is  decreased  to  73  inches,  but  at  Tanna  a  little 
more  north  the  fall  is  as  large  as  105  inches.  Passing  still 
more  north  the  fall  diminishes  in  amount;  at  Baroda  it 
amounts  to  35  inches  only,  at  Rajcote  to  27  inches,  at 
Ahmedabad  it  is  24  inches ;  and  following  the  same  direc- 
tion, we  come  to  the  driest  part  of  India,  where  scarcely  any 


rain  falls  at  all ;  at  Kotri,  for  instance,  in  latitude  23°  54'  N., 
and  longitude  68^°  E.,  less  than  2  inches  fall  in  the  year, 
and  at  Kurrachee  less  than  5  inches. 

We  thus  see  that  there  are  very  remarkable  discrepancies 
in  the  fall  of  rain  on  the  Malabar  coast,  varying  in  amount 
from  28  inches  at  Cape  Comorin  to  143  inches  at  Mercara ; 
and  stations  situated  near  together  give  very  different  results, 
so  much  so  that  no  grouping  of  means  can  be  taken,  as 
applying  to  any  extent  of  coast  line. 

An  inspection  of  the  tables  forming  Group  II.,  Table 
L7CXXVIII.,  will  show  the  fall  of  rain  monthly  at  several 
stations  on  the  east  coast  of  India.  The  largest  in  the  table 
in  one  month  is  32  inches  in  November  at  Nellore ;  the 
next  in  order  19f  inches  at  Poonamallee,  also  in  November  ; 
and  south  of  latitude  14°  the  heaviest  falls  of  rain  seem  to 
take  place  in  this  month ;  whilst  on  the  opposite  coast  the 
heaviest  falls  occur  in  July  :  north  of  this  parallel,  viz.,  14°, 
the  heaviest  falls  occur  in  July  and  August,  the  largest 
of  which,  14.t  inches,  took  place  at  Pooree. 

Starting  again  from  Cape  Comorin,  with  its  fall  of 
28  inches,  and  passing  up  the  east  or  Coromandel  coast, 
the  fall  of  rain  increases  in  amount,  but  to  a  much  less  ex- 
tent than  on  the  Malabar  coast ;  at  Palamcottah  it  amounts 
to  56  inches,  at  about  Madras  to  50  inches,  reaching  to 
60  inches  at  Nellore :  at  more  northern  stations  it  varies 
between  34  inches  and  50  inches  ;  at  Balasore,  on  the  coast, 
in  latitude  2H°  N.  and  longitnde  87°  E.,  the  fall  amounts 
to  31  inches  only;  and  at  a  little  higher  up,  and  inland, 
at  Midnapore  to  22J  inches. 

These  falls  exhibit  a  great  contrast  to  the  very  large  falls 
on  the  opposite  coast,  but  the  same  wide  differences  in  the 
amount  collected  at  adjacent  places  are  shewn  on  this  coast 
as  was  found  to  be  the  case  on  the  western  coast. 

Group  III.,  Table  LXXXIX.,  includes  all  those  stations 
from  which  I  have  returns,  which  are  situated  between 
the  Malabar  and  Coromandel  coasts,  south  of  latitude  15°. 

In  this  part  of  the  country  rain  falls  generally  to  small 
amounts  in  every  month  of  the  year,  varying  in  amount 
from  20 S  inches  at  Combatore  to  37  inches  at  Shenkottah. 
The  average  fall  at  the  several  stations,  omitting  that  at 
Dodahetta  is  28J  inches.  At  Dodabetta,  from  two  years' 
observations,  at  an  elevation  of  8,640  feet,  the  annual  fall 
amounts  to  101  inches,  of  which  20  fall  in  April,  and 
about  12  inches  in  each  of  the  last  three  months  of  the  year. 

By  comparing  the  falls  in  this  portion  of  the  country  with 
those  at  places  on  the  adjacent  coasts  similarly  situated  with 
respect  to  latitude,  we  learn  the  following  particulars : — 

On  the  Malabar  coast,  with  a  mean  longitude  of  about 
75°  50',  the  annual  rain-fall  varies  from  105  to  143  inches, 
of  which  the  greater  part  falls  in  the  months  from  May 
to  September. 

In  the  central  portion  of  the  district,  with  a  mean  lon- 
gitude  of  about  77i°,  the  annual  fall  varies  from  21  to 
37  inches,  spread  almost  equally  over  the  year. 

On  the  Coromandel  coast,  with  a  mean  longitude  of 
about  79°,  the  annual  fall  varies  from  42  to  56  inches, 
October  and  November  being  the  wettest  months. 

Group  IV.,  Table  XO,  includes  stations  in  Bombay 
situated  between  latitudes  15°  50'  and  17°  40'  N.,  and 
longitudes  74°  to  77°  E. 

The  heaviest  falls  in  this  group,  as  in  Group  I.,  take 
place  in  the  months  of  June,  July,  and  August,  but  to  a 
much  less  amount  than  in  that  group.  The  largest  falls 
were  at  Belgaum ;  in  the  three  months  ending  August  the 
fall  amounts  to  31  inches,  of  which  15  inches  were  in  July. 
The  next  in  amount  is  Sattara,  a  station  of  very  nearly 
the  same  elevation  as  Belgaum,  in  July  nearly  12  inches, 
fall.  Within  this  group  rain  generally  falls  during  nine 
months  of  the  year,  the  three  months  December  to  February 
being  nearly  free  from  rain. 

The  annual  fall  at  Belgaum  is  about  514  inches,  and  the 
average  of  the  other  stations  is  about  30  inches. 

Group  V.,  Table  XCI.,  is  comprised  between  the  latitudes 
15°  50'  and  18°  50'  N.,  and  longitudes  77°  and  78i°  E. 

At  Kurnool,  within  this  group,  the  largest  monthly  fall 
is  in  July,  viz.  17  inches,  and  in  the  three  months  ending 
August  at  the  same  station  40  inches,  the  annual  fall 
amounting  to  72  inches  nearly.  At  Bellary  and  Seroor  the 
fall  is  about  21  inches,  whilst  at  Secunderabad  it  amounts 
to  34k  inches.  The  mean  of  these  three  stations  gives 
25  t  inches,  as  the  average  fall  of  rain  over  this  part  of 
the  country. 

Group  VI.,  Table  XCIL,  is  comprised  of  stations  in 
Bombay  between  latitudes  18°  and  18|-°  N.,  and  longitudes 
73F  and  74±°  E. 

The  mean  annual  fall  of  rain  at  the  two  lower  stations 
is  24j  inches,  whilst  at  the  third  station,  Poorundhur,  at 
the  height  of  4,200  feet,  it  amounts  to  72*  inches,  of  which 
23  inches  fall  in  July,  and  nearly  50  inches  in  the  three 
months  ending  August. 
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Group  VII.,  Table  XCIII.,  consists  of  three  stations  only, 
between  the  latitudes  19A°  and  21°  N.,  and  longitudes  73§° 
and  754°  E. 

These  results  differ  very  much,  varying  from  28|  inches 
at  Nassik  to  three  times  as  much  at  Dhoolia,  viz.,  83^  inches, 
whilst  at  Aurungabad  the  amount  is  intermediate,  viz., 
44  inches.  The  mean  of  the  three  is  52j  inches  nearly.  The 
greatest  monthly  fall  is  21  inches,  in  July,  at  Dhoolia;  in 
the  four  months  ending  September  the  fall  at  this  station 
amounts  to  66  inches.  At  Malligaum,  a  station  bet-ween 
Nassik  and  Dhoolia,  but  nearer  to  the  latter  than  the  former 
station,  a  small  fall  of  rain  in  the  year  is  reported  to  take 
place,  but  I  have  been  unable  to  obtain  sufficient  informa- 
tion to  speak  decidedly  upon  this  point. 

Group  VIII.,  Table  XCIV.,  comprises  stations  situated 
to  the  east  of  Group  VII.,  between  the  latitudes  21°  and 
23i°  N.,  and  longitudes  78°  and  80°  E. 

At  all  the  six  stations  comprising  this  group,  the  heaviest 
falls  occur  in  July.  The  four  wet  months  are  June  to 
September.  The  results  agree  pretty  well  together.  The 
mean  annual  fall  is  about  40  inches. 

Group  IX.,  Table  XCV.,is  comprised  of  stations  between 
the  latitudes  23i°  and  25|°  N.,  and  from  longitudes  69°  to 
75°  E. 

This  group  of  stations  includes  Mount  Aboo,  at  the 
height  of  4,000  feet,  where  the  fall  of  rain  in  the  four  months 
ending  September  amounts  to  62  inches,  26  of  which  fall 
in  July. 

The  annual  fall  at  the  other  stations  varies  from  16  to  34 
inches,  and  averages  24  inches  in  the  year.  The  fall  at 
Mount  Aboo  in  the  year  is  65  inches  nearly,  the  excess 
of  41  inches  is  due  to  its  elevation. 

Group  X.,  Table  XCVI.,  is  comprised  of  stations  be- 
tween latitudes  20°  and  2/2°  N.,  and  longitudes  91$°  and 
93°  E. 

The  fall  of  rain  throughout  this  extent  of  country  is  very 
large,  and  it  includes  that  remarkable  station  at  which,  so 
far  as  I  know,  the  heaviest  falls  of  rain  take  place  at  any 
place  in  India,  viz.,  Chirrapoongee,  at  an  elevation  of  4,500 
feet :  the  fall  of  rain  at  this  station  in  April  is  22  inches,  in 
May  62  inches,  in  June  195  inches,  in  July,  121  inches,  in 
August  I03i  inches,  in  September  75  inches  nearly,  and  in 
October  29  inches  ;  within  the  seven  amounting  to  a  fall  of 
no  less  than  608  inches :  there,  none  falls  in  November  and 
December,  and  less  than  5  inches  in  the  first  three  months 
of  the  year.  Very  heavy  falls  take  place  at  some  of  the 
other  stations:  at  Akyab  59;V  inches  fell  in  June  ;  at  Sylhet 
the  falls  are  very  heavy,  and  but  one  month,  viz.,  November, 
is  free  from  rain . 

The  annual  fall  of  rain  at  eight  other  stations,  omitting 
Sylhet  and  Chirrapoongee,  is  78  inches ;  at  Sylhet  the  fall 
is  210  inches,  and  Chirrapoongee  612^  inches  in  the  year. 

Group  XL,  Table  XCVIL,  comprises  stations  situated 
W.  of  the  last  group,  and  nearly  parallel  to  it,  between 
latitude  23|°  and  26i°  N.,  and  longitudes  89£°  and  9H°  E. 

These  stations  yield  results  of  a  similar  character  to  those 
of  Group  IX.,  Table  XCV.,  the  fall  is  large  at  all  of  them, 
and  not  differing  very  greatly  from  each  other.  The  falls  in 
June  are  the  heaviest,  varying  from  19  inches  to  43  inches. 
No  rain  falls  in  the  last  two  months  of  the  year,  and  but 
little  in  the  first  four  months.  The  average  fall  from  the 
six  stations  is  93J  inches,  and  for  the  district  of  country  be- 
tween 91£  and  9 If  may  very  fairly  be  assumed  to  have  a  fall 
varying  from  78  to  92  inches  ;  and  if  so,  the  very  large  area 
of  5°  of  longitude  and  7°  or  8°  of  latitude,  partakes  of 
these  very  heavy  falls. 

In  Group  XII.,  Table  XCVIIL,  stations  are  situated  to 
the  west  of  the  last  group,  and  comprise  the  country  between 
latitudes  221°  and  23$°  N.  and  longitudes  88|°  and  89£°  E. 

This  space  includes  Calcutta,  immediately  round  which 
rain  falls  heavily  in  the  four  months  ending  September, 
amounting  to  very  nearly  the  annual  fall.  Some  rain,  how- 
ever, seems  to  fall  in  every  month  at  Calcutta,  the  average 
annual  amount  is  about  60  inches.  At  two  stations  in  the 
same  longitude,  a  little  to  the  N.,  the  average  annual  fall  is 
about  38  inches,  and  perhaps  the  mean  fall  within  the 
above  limits  may  be  considered  as  about  49^  inches.  At 
Midnapore,  a  station  nearly  in  the  same  parallel  of  latitude 
as  Calcutta,  but  W.  of  it,  the  fall  of  rain  in  one  year 
1851,  was  22i  inches  only. 

Group  XIII.,  Table  XCIX.,  consists  of  four  stations  only, 
between  latitudes  24f°  and  26J°  N.,  and  longitudes  85°  to 
854°  E. 

The  fall  of  rain  at  these  stations  is  small,  amounting  to  an 
average  in  the  year  less  than  30  inches  :  the  fourth  station, 
viz.,  Uttra  Mullay,  has  a  fall  of  230  inches,  but  this  increased 
amount  is  accounted  for  by  its  height  of  4,600  feet.  At 
this  station  rain  falls  in  every  month  of  the  year,  in  October 
to  the  amount  of  50  inches. 

Group  XIV.,  Table  C,  includes  stations  between  lati- 
tudes 25i°  and  23f°  N.,  and  longitudes  87°  and  88f°  E. 


The  results  of  these  four  stations  agree  pretty  well  among 
themselves,  and  the  average  fall  may  be  considered  for  this 
part  of  the  country  as  45  inches. 

Group  XV.,  Table  CI.,  is  comprised  of  three  stations, 
situated  a  little  to  the  north  and  west  of  Calcutta,  between 
latitudes  23i°  and  23|°  N.,  and  longitudes  87°  and  88°  E. 

The  results  are  accordant  with  each  other,  and  about 
one-half  only  of  the  fall  at  Calcutta;  the  average  annual 
fall  is  30h  inches. 

Group  XVI.,  Table  CII.,  comprises  five  stations,  situated 
N.E.  and  W.  of  Calcutta,  between  the  latitudes  23h°  and 
24i°  N.,  and  longitudes  85^°  and  88|°  E. 

The  results,  with  the  exception  of  that  from  Bauliah,  the 
extreme  north  station  of  the  group,  are  accordant  with  each 
other.  The  heaviest  monthly  falls  are  in  June  and  July, 
and  the  average  fall  for  the  year  from  all  the  stations  is 
46|  inches.  At  Darjeeling,  a  station  some  degrees  N.  of 
Bauliah,  in  latitude  22°  25'  N.,  and  longitude  87°  19'  E., 
at  an  elevation  of  7,000  feet,  the  fall  of  rain  in  the  year 
amounts  to  124  inches,  a  small  amount  for  its  elevation. 

Group  XVII.,  Table  CIII.,  includes  stations  between 
latitudes  25°  and  26f°  N.,  and  longitudes  81F  and  83^°  E. 

There  are  five  wet  months  within  these  limiting  parallels ; 
the  largest  fall,  61f  inches,  is  at  Goruckpore,  the  height  of 
which  I  do  not  know ;  the  mean  of  the  five  stations  is 
42  inches,  and  is  probably  near  the  truth  for  this  part  of 
the  country. 

Group  XVIII.,  Table  CIV.,  comprise  those  stations, 
within  the  latitudes  26°  and  30h°  N.,  and  longitudes  76|° 
and  79f°  E. 

Within  these  limits  there  are  12  stations,  one  of  which, 
Nynee  Tal,  is  6,400  feet  in  height,  and,  as  was  to  be  ex- 
pected, yields  the  largest  rain-fall  in  the  group.  In  the  four 
wet  months,  June  to  September,  at  this  station,  the  falls 
amount  to  79J  inches,  of  which  23  inches  fall  in  July  and 
29  in  August.    The  fall  for  the  year  is  96  inches. 

The  station  Meerut,  within  this  group,  seems  remarkable 
for  its  small  fall  of  rain,  18  inches  only  in  the  year,  but  this 
result  is  entitled  to  but  little  weight,  as  the  observations 
are  for  one  year  only,  and  I  cannot  learn  anything  about 
the  position  of  the  gauge,  and  the  same  remarks  apply  to 
Roorkee.  The  mean  of  all,  excepting  Nynee  Tal,  give 
30^  inches  as  the  annual  fall  of  rain  for  this  district. 

A  little  greater  elevation  than  Nynee  Tal,  viz.  7,000  feet, 
and  situated  N.E.  of  it,  in  latitude  30°  27'  N.  and  longi- 
tude 78°  10'  E.,  the  annual  fall  of  rain  at  Landour  is  93 
inches  nearly. 

Group  XIX.,  Table  CV.,  is  comprised  of  three  stations, 
between  the  latitudes  30°  34'  and  30°  57'  N.,  and  longi- 
tudes 74°  and  78?°  E.,  and  the  four  extreme  north  stations 
are  added  to  the  group. 

The  three  stations  are  Mean  Meer,  Loodiana,  and  Feroze- 
pore  :  rain  falls  in  small  amounts  in  the  first  nine  months 
of  the  year,  and  none  or  to  very  small  amounts  in  the 
remaining  three  months,  the  annual  falls  are  I63  inches, 
I65  inches,  and  I85  inches,  respectively,  giving  a  mean 
annual  fall  of  17  inches  only. 

In  nearly  the  same  longitude  as  Mean  Meer,  but  at  a 
little  more  than  a  degree  greater  north  latitude,  the  fall  at 
Punjab  amounts  to  nearly  57  inches  in  the  year,  23  inches 
of  which  fall  in  July. 

At  Meera,  which  is  in  32°  37'  N.  and  70J  E.,  the  annual 
fall  of  rain  is  50  inches  nearly,  23  inches  of  which  fall  in 

J  uiy- 

At  the  two  extreme  north  stations,  viz.,  Rawul  Pindi,  in 
latitude  33°  34'  N.  and  longitude  73°  5'  E.,  at  an  elevation 
of  1,500  feet,  the  fall  returned  for  the  year  1859  was  174 
inches  only ;  and  at  Peshawur,  in  latitude  34°  20'  N.  and 
longitude  71°  29'  E.,  and  at  an  elevation  of  1,056  feet,  the 
annual  fall  of  rain  is  less  than  14  inches. 


Remarks  on  the  Climate  of  Stations  in  the 
Presidency  of  Bengal. 


Bengal  Presidency . 
Lies  between  latitude  20°  and  31°  N.,  and  longitude 
74°  and  91°  E.,  and  is  within  the  basin  of  the  Ganges. 
This  presidency  is  much  the  largest  of  the  three  into  which 
India  is  divided.  It  includes  the  districts  of  Assam,  Cachar, 
Arakirij  the  Tenasserim  provinces,  and  the  possessions  in 
the  straits  of  Malacca,  as  Penang,  Singapore,  &c. ;  the  most 
southern  of  which  reaches  within  one  degree  of  the  Equator. 
The  high  table  lands  and  high  districts  lie  to  the  west  and 
north.    The  climate  presents  every  variety. 

Straits  Settlements. — Singapore. 

Latitude,  1°  16'  N.    Longitude,  103°  53'  E, 
Height  above  sea,  30  ft. 
The  nearest  hill  of  any  height  is  Bukel  Timee,  5  or  6 
miles  distant  from  the  station,  which  is  open  and  freely 
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exposed  to  the  winds.  A  gentle  breeze  almost  daily  mode- 
rates the  heat;  the  land  or  jungle  wind  is  the  coldest;  the 
sea  breeze  being  sensibly  warmer,  and  often  produces  lassi- 
tude, and  sometimes  fever. 

The  climate  is  moist,  moderately  hot ;  not  variable ;  and 
is  damp  f  rom  the  constant  rain  and  its  proximity  to  the  sea. 
Dust  is  seldom  troublesome. 

Straits  Settlements. — Penang. 

Latitude,  between  5  14'  and  5°  29'.  N. 
Longitude,  100°  25  E. 

Height  above  sea,  a  few  feet. 
A  hill  2,500  ft.  in  height,  is  4  miles  distant.  The  station, 
is  exposed  to  the  sea  breeze  only,  which  is  generally  light 
and  healthy. 

It  rains  frequently,  though  not  constantly,  all  the  year 
round,  this,  with  the  sea  air,  and  occasional  light  breezes, 
renders  the  climate  decidedly  good.  In  comparison  with 
India  generally  the  thermometer  averages  5°  or  10°  less. 
These  good  effects  are  somewhat  counteracted  by  the  relax- 
ing nature  of  the  climate,  owing  to  a  powerful  sun  con- 
verting the  moisture  into  steam,  and  to  the  remarkable 
absence  of  motion  in  the  air,  particularly  in  the  evening. 

Mergid. 

Latitude,  123  27'  N.    Longitude,  98°  42'  E. 
Height  above  sea,  200  ft. 
There  are  hills  of  some  height  on  the  opposite  bank  of 
the  river. 

The  station  is  open  to  both  land  and  sea  breezes.  The 
former  blow  from  May  to  October,  and  the  latter  during 
the  other  months  of  the  year. 

The  climate  is  considered  the  best  in  Burmah.  The  air 
is  moist  and  the  temperature  variable.  The  nights  are 
always  cool,  and  hence  sleep  is  refreshing. 

Tavoy. 

Latitude,  14°  7'  N.    Longitude,  98°  18'  E. 
Height  above  sea,  12  ft. 
The  nearest  mountain  is  the  Ox's  Hump,  between  30  and 
40  miles  east  of  the  station,  which  is  exposed  to  a  sea 
breeze  during  the  earlier  months,  and  to  a  cold  easterly 
land  wind  towards  the  end  of  the  year. 

Shway  Gheen,  Martahan,  Province  Burmah. 

Latitudes,  18°  6'  N. ;  16°  30'  N. 
Longitudes,  96°  46'  E. ;  97°  40'  E. 
Height  above  sea,  125  ft. 
There  are  mountains  about  20  miles  distant  from  the 
station,  which  is  freely  exposed  to  all  winds.     The  sea 
breeze  is  occasionally  felt. 

The  climate  is  dry  only  during  the  months  of  February, 
March,  April,  and  the  early  part  of  May.  It  is  very  damp 
during  the  rest  of  the  year,  and  being  never  very  hot  or 
very  cold,  its  variabdity  is  not  great.  Fogs  are  rare. 
During  the  dry  season  the  air  is  loaded  with  smoke  and 
particles  of  burnt  matter,  from  the  jungles  being  on  fire  on 
all  sides. 

Tonghoo. 

Latitude,  18°  57'  N.,  40  miles  from  Burmese  frontier. 
Longitude,  96°  30'  E.,  160  mdes  from  the  coast. 
Height  above  sea  300  ft. 

The  nearest  range  of  mountains  are  distant  about 
12  miles. 

From  November  to  February  cold  northerly  land  winds 
prevad.  During  the  cold  season  dysentery  cases  are  aggra- 
vated, and  during  the  southerly  winds  fevers  prevail. 

The  climate  for  a  tropical  one  is  good ;  from  November 
to  February  the  nights  and  mornings  are  cold;  during 
the  day  it  is  dry  and  hot,  with  heavy  dews  at  night,  and 
fogs  in  the  morning.  From  the  1st  of  March  till  the  end 
of  May  it  is  hot  and  sultry.  From  June  to  October 
close  and  damp.  During  the  hot  season  the  station  is 
enveloped  in  clouds  of  dust. 

Rangoon.  British  Burmah. 

Latitude,  26°  48'.  N.    Longitude,  96°  10'  E. 
Height  above  sea  varies  from  a  few  feet  to  80  ft. 

There  are  no  mountains  within  100  miles  of  the  station, 
which  is  open  and  freely  exposed ;  there  are  no  ungenial 
cold,  variable,  or  land  winds  ;  the  sea  breeze  blows  freely  at 
certain  seasons. 

The  climate  is  dry  from  the  middle  of  October  until  the 
middle  of  May.  Heavy  dews  and  mists  prevail  during 
January,  February,  and  March.  The  day  heat  is  excessive 
from  March  till  May,  but  a  refreshing  sea  breeze  generally 
sets  in  about  4  p.m. ;  the  nights  and  mornings  are  cool. 
The  temperature  usually  varies  about  20°  in  the  24  hours. 


Thyet  Myo. 

Latitude,  20°  18'  N.    Longitude,  92°  46'  E. 
Height  above  sea  240  ft. 

There  is  a  range  of  small  hills,  3  miles  S.S.W.  of  the 
station,  which  is  open  where  houses  are  built,  but  the 
jungle  grows  close  up  to  the  confines,  and  therefore  it  is 
not  freely  exposed  to  the  winds.    There  is  no  sea  breeze. 

The  character  of  the  climate,  as  compared  with  Indian 
stations  generally,  is  that  of  greater  moisture  of  atmosphere 
and  more  clouded  state  of  sky. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  84°  in  December 
to  101°  in  April. 

The  low  night  temperature  varies  from  53°  in  January  to 
78°  in  May,  August,  and  September. 

The  mean  annual  temperature  of  the  air  is  abort  80; 
the  mean  daily  range  19°. 

The  annual  fall  of  rain  is  about  48  in.,  of  which  17  in. 
fall  in  the  month  of  June,  and  33  in.  in  the  three  months, 
June,  July,  and  August. 

Cuttack. 

Latitude,  20°  28'  N.    Longitude,  85°  55'  E. 
Height  above  sea,  80  ft. 

A  range  of  mountains  extends  within  20  miles  of  the 
station,  which  is,  generally  speaking,  fully  exposed  to  the 
winds.  The  land  wind  is  prevalent  during  the  N.W.,  and 
a  sea  breeze  during  the  S.W.  monsoon.  The  latter,  by 
modifying  the  temperature  during  the  hot  season,  exercises 
a  salutary  effect. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature. 

The  high  day  temperature  varies  from  76°  in  December 
to  96°  in  May. 

The  low  night  temperature  varies  from  61°  in  December 
to  81°  in  June. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range  13°. 

Scetdbuldee. 
Latitude,  21°  10'  N.    Longitude,  79°  9'  E. 
Height  above  sea,  939  ft. 

The  nearest  mountain  is  Ramakonah,  25  miles  distant 
from  the  station,  which  is  open  and  freely  exposed  to  the 
winds. 

The  climate  is  good.  It  is  hot  from  March  15  to 
June  15;  wet  till  September  30,  and  during  the  remainder 
of  the  year  moderately  cool. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature :  — 

The  high  day  temperature  varies  from  74°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  61°  in  January 
to  92°  in  May. 

The  mean  annual  temperature  is  about  82°,  mean  daily 
range  8°. 

The  annual  fall  of  rain  is  about  47  in.,  of  which  13  in. 
fell  in  June,  123.  in.  in  July,  and  11  in.  in  August,  making 
43^  in.  in  the  three  months. 

Latitudes,  22°  to  34°. 

Dera  Ismael  Khan. 
Latitude,  22°  N.   Longitude,  71°  E. 

This  station  is  situated  at  the  northern  extremity  of  the 
Dera,  and  on  the  right  bank  of  the  Indus. 

1'here  is  considerable  variation  of  climate  between  the 
different  seasons  in  this  part  of  the  trans-Indus  country. 
During  the  warm  weather,  for  five  or  six  months  of  the 
year,  the  heat  is  generally  intense,  and  of  a  dry  character, 
while  during  the  winter  months  the  weather  is  sometimes 
extremely  cold;  a  sharp  cutting  wind  blowing  from  the 
W.  over  the  snow-covered  tops  of  the  Saliman  range.  The 
rainy  season  is  of  very  short  duration,  and  but  little  rain 
falls  during  the  year. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature. 

The  high  day  temperature  varies  from  81°  in  January  to 
97°  in  May. 

The  low  night  temperature  varies  from  62°  in  January  to 
84°  in  June. 

The  mean  annual  temperature  is  about  80°,  mean  daily 
range  14°. 

Fort  William,  Calcutta. 

Latitude,  22°  34'  N.    Longitude,  88°  25'  E. 
Height  above  sea,  18  ft. 
Nearest  elevation,  the  Rajmahal  Hills,  130  miles  distant, 
During  the  cold  season  the  prevailing  N.  and  N.W. 
winds  are  bracing  and  invigorating.    In  the  hot  weather 
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the  prevailing  S.  and  S.S.E.  winds  are  from  the  sea,  and  their 
usual  beneficial  effect  is  much  lower.  The  temperature  of 
the  station  is  high,  but  the  extremes  of  heat  are  moderated 
by  contiguity  to  the  ocean,  rivers,  and  lakes.  The  atmo- 
sphere is  generally  moist.  The  elevation  of  the  thermometer 
during  the  hot,  and  depressions  during  the  cold  seasons, 
are  not  so  great  as  up  the  country,  and  the  climate  is  more 
equable  though  more  humid. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature :  — 

The  high  day  temperature  varies  from  77°  in  December 
to  94°  in  May. 

The  low  night  temperature  varies  from  59°  in  December 
to  81°  in  June. 

The  mean  annual  temperature  of  the  air  is  about  82° ; 
mean  daily  range  13°. 

The  annual  fall  of  rain  is  about  61  inches,  of  which  40 
inches  fell  in  three  months  ending  August. 

Dum  Dum. 

Latitude,  22°  38'  N.,  8  miles  from  Calcutta. 
Longitude,  88°  30'  E.,  10  miles  from  Barrackpore. 
Height  above  sea,  18  ft. 

Nearest  mountain  is  Parisnath,  121  miles  from  the 
station,  which,  as  a  general  rule,  is  not  exposed  to  cold  or 
variable  winds,  but  is  under  the  influence  of  the  N.E.  and 
S.W.  monsoons ;  the  latter  is  the  sea-breeze. 

The  climate  of  Dum  Dum,  as  of  all  Lower  Bengal,  is 
very  moist.  The  weather  is  not  very  cold,  as  in  the  N.W. 
provinces,  and  never  so  hot,  dry,  and  trying,  even  in  the 
hot  season,  as  up  the  country.  There  is  a  thick  mist  nearly 
every  morning,  hanging  over  the  station,  for  a  month 
before  the  hot  season  commences.  There  is  no  dust  at  any 
time  sufficient  to  render  the  air  impure,  or  other  admixture 
affecting  the  atmosphere  unfavourably. 

The  temperature  about  Calcutta  is  more  tropical  than  in 
several  of  the  districts  of  India  further  south. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — ■ 

The  high  day  temperature  varies  from  72°  in  December 
to  !)7°  in  May. 

The  low  night  temperature  varies  from  58°  in  January  to 
82°  in  June  and  July. 

The  mean  annual  temperature  of  the  air  is  about  78° ; 
mean  daily  range  14°. 

The  full  of  rain  averages  about  GO  in.  in  the  year. 

Barrackpore. 

Latitude,  22°  45'  N.    Longitude,  88°  23'  E. 

This  station  is  situated  on  the  left  bank  of  the  Hooghly, 
16  miles  above  Calcutta. 

The  rainy  season  commences  generally  about  the  20th  of 
June. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature. 

The  high  day  temperature  varies  from  72°  in  December 
to  97°  in  May. 

The  low  night  temperature  varies  from  58°  in  January  to 
82°  in  June  and  July. 

The  mean  annual  temperature  of  the  air  is  about  78°; 
mean  daily  range  14°, 

Raneeyunge. 

Latitude,  23°  35'  N.    126  miles  N.  W.  of  Calcutta. 
Longitude,  87°  10'  E. 
Height  above  sea,  370  ft. 

Nearest  mountain  30  miles  distant  from  the  station, 
which  is  open  and  freely  exposed  to  the  prevailing  winds. 

The  climate  is  good,  with  no  great  or  unusual  variability, 
but  is  subject  to  heavy  storms  of  sand  and  dust. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  71°  in  December 
toi>7°  in  May. 

The  low  night  temperature  varies  from  56°  in  January  to 
82°  in  June  and  July. 

The  mean  annual  temperature  of  the  air  78° ;  mean  daily 
range  14°. 

The  annual  fall  of  rain  is  about  60  in. 

Hazareebuagh. 

Latitude  24°  N.    Longitude,  85°  24'  E, 

Height  above  the  sea,  1,900  feet.    Elevated  table  land. 

With  the  exception  of  the  little  detached  hills  from  300 
to  600  feet  high,  there  are  no  considerable  mountains,  or 
higher  table-lands  in  the  vicinity. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  72"  in  December 
to  97°  in  May. 


The  low  night  temperature  varies  from  56°  in  J anuary  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  14°. 

The  annual  fall  of  rain  is  about  53in. 

Berhampore. 
Latitude,  24°  5'  N.    118  miles  from  Calcutta. 
Longitude,  88°  17'  E. 
Height  above  sea,  76  ft. 

The  Ragmahal  range  of  hills  are  40  miles  distant  from 
the  station,  which  is  exposed  to  land  winds  from  the  W. 
and  N.W.,  from  October  to  March,  and  to  E.  and  S.E. 
from  April  to  September.  Squalls  with  rain  from  the  N.W. 
frequently  occur  in  April  and  May,  and  their  effect  is 
always  beneficial. 

The  climate  is  damp.  There  are  frequent  fogs  in  the 
early  mornings,  especially  during  the  cold  weather.  The 
heat  is  very  oppressive  during  April,  May,  and  June,  but  is 
often  reduced  for  two  or  three  days  at  a  time,  by  squalls 
from  the  N.W. 

The  temperature  of  this  station  is  recorded  as  low  as  44° 
in  January,  but  in  June  it  is  as  high  as  109°. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — ■ 

The  high  day  temperature  varies  from  75°  in  December 
to  100°  in  June. 

The  low  night  temperature  varies  from  51°  in  January  to 
77°  in  December.  , 

The  mean  annual  temperature  of  the  air  is  77° ;  mean 
daily  range  22°. 

The  annual  fall  of  rain  is  about  50  inches,  of  which  30jj 
inches  fall  in  the  three  months  ending  August,  and  11  inches 
in  three  months  ending  November,  the  wettest  month  is 
July,  the  rain  fall  amounting  to  13|  inches. 

Goonah. 

Latitude,  24°  39'  N.    Longitude,  77°  17'  E. 
Height  above  sea,  1,800  ft. 
450  miles  from  the  sea. 
192    „       „  Mhovv. 
179    „       „  Indore. 
19]    „       „  Agra. 
During  the  hot  season  the  wind  blows  from  the  S.W. 
generally ;  during  the  rainy  season  the  S.E.  is  prevalent ; 
and  during  the  cold  season,  the  N.W.    The  west  wind  is 
hot,  the  east  wind  damp,  and  the  N.W.  cold  and  dry. 
During  the  prevalence  of  the  hot  winds  there  is  generally  a 
lull  from  sunset  to  sunrise.    Previous  to  the  setting  in  of 
the  rainy  season  calms  often  occur,  and  the  heat  then  is 
oppressive. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  76°  in  January  to 
97°  in  May. 

The  low  night  temperature  varies  from  57°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  79° ;  the  mean 
daily  range  14°. 

The  annual  fall  of  rain  is  about  30  inches. 

Chunar. 

Latitude,  25°  5'  N.,  16  miles  from  Benares. 
Longitude,  83°  E. 
Height  above  sea,  250  ft. 

The  nearest  table-land  is  1J  mile  distant  from  the 
station,  and  is  about  200  ft.  above  its  level. 

The  fort  in  which  the  troops  are  mostly  located,  from  its 
great  elevation,  is  freely  exposed  to  winds.  The  rest  of  the 
station  is  open  to  winds  only  from  the  river  side.  The 
station  is  very  little  exposed  to  cold  or  variable  winds,  or  to 
land  winds,  except  in  the  fort ;  it  is,  however,  exposed  to 
the  river  breeze,  which  is  pleasant,  and  generally  healthy ; 
but  sometimes  induces  colds  and  fevers  at  the  termination 
of  the  rainy  season. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  76°  in  January  to 
103°  in  June. 

The  low  night  temperature  varie3  from  53°  in  December 
to  81°  in  June. 

The  mean  annual  temperature  is  80° ;  mean  daily  range 
22°. 

The  annual  fall  of  rain  is  about  50  inches  ;  of  which 
36  inches  fall  in  three  months,  June,  July,  and  August. 

Kame^rpore. 
Latitude,  25°  10'  N.    Longitude,  74°  43'  E. 
Distant  40  miles  from  Cawnpore. 
„     84        ,,  Lucknow. 
in  the  hot  season  the  -weather  is  very  sultry  indeed,  but 
tempered  to  a  great  degree  by  the  presence  of  trees.  Dust 
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storms  frequently  occur  ;  during  the  cold  season  the  nights 
and  mornings  are  sometimes  very  cold,  fires  being  acceptable. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : —  ^ 

The  high  day  temperature  varies  from  77°  in  December 
to  96°  in  June. 

The  low  night  temperature  varies  from  57°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range  15°. 

The  annual  fall  of  rain  is  about  30  inches. 

Chirrapoongee ;  Khasia  Hills. 

Latitude,  25°  14'  N.    Longitude,  91°  45'  E. 
Height  above  sea,  4,118  ft. 
The  station  is  open,  and  freely  exposed  to  every  wind. 
The  climate  is  healthy,  but  the  moisture  is  excessive  dur- 
ing six  months  of  the  year.    The  temperature  is  equable ; 
during  the  rainy  and  cold  seasons,  however,  it  is  foggy. 
The  air  is  cold  and  invigorating,  and  there  is  no  impurity 
from  dust. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  58°  in  December 
to  74°  in  May. 

The  low  night  temperature  varies  from  47°  in  December 
to  68°  in  July. 

The  mean  annual  temperature  is  about  (54° ;  mean  daily 
range  9°. 

The  average  fall  of  rain  is  about  G13  inches,  of  which 
490  fall  in  the  three  months  ending  August ;  the  wettest 
month  is  June,  the  fall  being  about  2-13  inches. 

Dehree. 

About  six  miles  to  the  E.  of  the  Kymore  Hills. 
This  station  is  situated  on  the  Grand  Trunk  lload,  86 
miles  from  Benares. 

Shinyhotty. 

This  is  a  station  on  the  Grand  Trunk  Road,  for  the  re- 
ception of  troops  passing  along  by  bullock  train. 

The  climate  seems  good  for  Europeans.  The  cool 
season  is  pleasant,  and  during  the  hot  season  there  is 
always  cool  air  at  night. 

Benares. 

Latitude  25°  17'  N.,  74  miles  E.  of  Allahabad. 
Longitude,  83°  4'  E. 
Height  above  sea,  270  ft. 
The  Hill  fort  of  Rhotasgurh  is  on  the  nearest  higher 
ground. 

The  station  is  not  exposed  to  cold  or  variable  winds. 
The  prevailing  winds  are  east  and  west,  the  latter  being  the 
more  prevalent  throughout  the  year;  sudden  vicissitudes 
are  rare. 

The  climate  of  Benares,  like  its  geographical  position,  is 
intermediate  between  that  of  Bengal  and  the  North-western 
Provinces.  The  cold  is  less  intense,  and  the  heat  less 
scorching  than  that  of  the  North-west  Provinces,  and  it  is 
much  drier  than  Bengal.  It  is  not  subject  to  sudden 
changes  of  temperature,  but  there  are  considerable  diurnal 
alterations,  especially  at  the  commencement  of  the  cold 
season.  The  atmosphere  is  generally  loaded  with  dust 
during  the  hot  westerly  winds. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  683  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  59°  in  December 
to  88°  in  May. 

The  mean  annual  temperature  is  about  78°  ;  mean  daily 
ran^e  7°. 

The  annual  fall  of  rain  is  about  37  inches,  of  which  29 
fall  in  the  six  months,  April  to  September. 

Allahabad. 

Latitude,  25°  27'  N.    Longitude,  81°  50'  E. 
Height  above  sea,  368  ft. 

Due  south  from  this,  running  east  and  west,  are  the 
Kymore  Hills,  upwards  of  2,000  ft.  in  height.  From  Mir- 
yapore,  on  the  Ganges,  a  branch  of  this  range,  in  some 
places  1,000  ft.  hi;;h,  is  within  15  miles. 

In  the  dry  season  the  air  is  frequently  heavily  laden  with 
dust,  and  dust  storms,  at  times  violent,  occur. 


The  following  are  the  approximate  mean  monthly  values 
of  temperature  :— 

The  high  day  temperature  varies  from  71°  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  54°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78°;  the  mean 
daily  range  15°. 

The  annual  fall  of  rain  is  about  35  inches. 

Jhansi. 

Latitude,  25°  32'  N.    Longitude,  78°' 34'  E. 
Height  above  sea,  765  ft. 

The  surrounding  country  is  void  of  vegetation  and  the 
soil  rocky. 

The  prevalent  winds  are  W.  and  S.W. 

The  climate  is  one  of  peculiar  and  intense  heat. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  73°  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  55°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range  15°. 

The  annual  fall  of  rain  is  about  35  inches. 

Dinapore. 

Latitude,  25°  38'  N.,  375  miles  from  Calcutta. 
Longitude,  85°  1'  E. 
Height  above  sea,  212  ft. 

Nearest  mountain,  Burhee,  distant  120  miles  from  the 
station,  which  is  tolerably  open.  The  prevailing  winds  are 
the  east  before  and  during  the  rains,  April  to  September, 
and  the  west  for  the  rest  of  the  year. 

The  climate  is  generally  a  medium  one,  between  the  damp 
of  Bengal  and  the  drought  of  the  N.W.  provinces.  It  is 
tolerably  dry  in  the  cold  weather,  yet  not  so  much  as  to 
wither  up  the  grass;  neither  is  the  heat  in  April,  May,  and 
June,  nor  the  cold  in  November,  December,  and  January, 
so  great  as  in  the  north-west.  It  is  tolerably  free  from 
dust,  and  moderately  variable  only.  Fog  occasionally  in 
November  and  December. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  69°  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  53°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78°  ;  mean  daily 
range  15°. 

The  annual  fall  of  rain  is  about  30  inches. 

Ghazeepore. 

Latitude,  25°  49'  N.    Longitude,  80°  48'  E. 

The  station  lies  on  the  banks  of  the  Ganges. 

The  nearest  mountain  range  is  the  Kyanore,  70  miles 
from  the  station,  which  is  open.  The  wind  varies  much 
between  the  E.,  N.W.,  and  W.  The  station  is  quite  out  of 
the  influence  of  the  sea  breeze. 

The  climate  is  not  very  variable;  the  cold  season  is 
bracing.  During  the  hot  season,  when  the  wind  is  from 
the  W.,  it  is  dry  and  hot,  and  there  is  much  dust  in  the  air. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  74°  in  December 
to  105°  in  May. 

The  low  night  temperature  varies  from  56°  in  December 
to  83°  in  July. 

The  mean  annual  temperature  is  about  82°;  mean  daily 
range  20°. 

The  annual  fall  of  rain  is  about  47  inches. 

Lucknow,  Roy  Bareilhj,  Fyzabad,  Gondah,  Seetapore. 
Latitudes,  26°  N.    Longitudes,  81°  E. 
Heights  above  sea,  360  ft.  about. 

The  distance  of  Lucknow  from  the  nearest  hills  is  100 
miles;  Roy  Bareilly,  150  miles  ;  Fyzabad,  70  miles;  Gondah, 
50  miles ;  and  Seetapore,  70  miles. 

The  climate  of  the  provinces,  as  in  most  other  parts  of 
India,  is  divisible  into  the  cold,  hot,  and  rainy  seasons. 
The  cold  season  sets  in  at  the  beginning  of  October,  and 
is  at  its  height  in  December,  when  the  night  temperature  is 
low  enough  to  freeze  water.  Ice  is  also  made  in  January, 
and  sometimes  even  so  late  as  towards  the  end  of  February. 
The  cold  season  ends  in  March.  Heavy  dew  often  falls  in 
the  winter  months,  and  there  are  not  unfrequent  showers 
of  rain.  The  hot  season  sets  in  towards  the  end  of  April, 
and  hot  winds  blow  throughout  May  and  June  till  the 
rains  commence,  which  they  commonly  do  at  the  end  of 
June.    During  this  season  dust  storms  are  frequent,  and 
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often  very  violent,  and  while  it  lasts  the  air  in  the  day  is 
more  or  less  charged  with  fine  dust. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  6G°  in  December 
to  100°  in  May. 

The  low  night  temperature,  varies  from  53°  in  January  to 
823  in  June  and  September. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range  16°. 

The  annual  fall  of  rain  averages  from  30  to  40  inches. 

Goruckpore. 

Latitude,  2G°  N.    Longitude,  82°  E. 

Contiguous  on  the  west  to  the  Oude  territory. 

The  hot  westerly  winds  which  are  generally  so  prevalent 
in  the  more  westerly  stations  in  April,  May,  and  June, 
seldom  occur  at  Goruckpore. 

From  its  proximity  to  the  lower  range  of  the  Himalaya, 
much  rain  usually  falls  in  this  district ;  the  fall,  however, 
is  not  confined  to  the  regular  rainy  season  of  other  stations, 
as  there  is  rain  throughout  the  year,  though  in  greater 
abundance  during  the  season  from  June  to  September. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — ■ 

The  high  day  temperature  varies  from  71°  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  53°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  15°. 

The  annual  fall  of  rain  is  about  G2  inches. 

Azringhur. 

Latitude,  26°  10'  N.    Longitude,  83°  15'  E. 
59  miles  N.E.  of  Benares. 
44  miles  N.W.  of  Ghazeepore. 

Morar. 

Latitude,  26°  15'  N.,  75  miles  from  Agra. 
Longitude,  78°  E. 

The  hot  westerly  wind  generally  commences  here  in 
April,  at  first  blowing  only  during  the  day,  but  after- 
wards continuing  during  the  greater  part  of  the  night. 
Frequent  dust  storms  occur  during  this  season  of  the  year, 
accompanied  with  rain,  hail,  and  thunder ;  they  come  on 
suddenly,  and  though  severe  are  but  of  short  duration. 
The  hot  winds  cease  about  the  middle  of  June,  and  are 
succeeded  by  the  rains,  which  continue  till  September,  the 
average  annual  fall  being  50  inches. 

The  following  are  the  approximate  mean  monthly  values  of 
temperature  : — 

The  high  day  temperature  varies  from  73°  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  54°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range,  15°. 

The  annual  fall  of  rain  is  about  50  inches. 

Seepree. 

Latitude,  2G°  21'  N.     Longitude,  84°  30'  E. 
Height  above  sea,  1,700  ft. 
70  miles  south  of  Gwalior,  on  the  high  road  from  Agra 
to  Bombay. 

The  station  is  open  on  all  sides.  The  prevailing  winds 
are, — in  the  cold  season,  N.W. ;  in  the  hot  season,  W. ; 
and  in  the  rainy  season,  S.E. ;  but  variable. 

The  climate  of  Seepree  is  good;  cool  and  pleasant 
throughout  the  year;  while  Morar  is  parched  and  dried  up, 
excessively  hot,  and  requiring  punkahs  night  and  day, 
Seepree  is  green  and  fresh  to  a  degree  seldom  seen  in  India, 
and  so  cool  that  a  punkah  is  seldom  required. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature: — 

The  mean  high  day  temperature  varies  from  70°  in  De- 
cember to  97°  in  May. 

The  mean  low  night  temperature  varies  from  53°  in 
January  to  83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range,  15°. 

The  annual  fall  of  rain  is  about  35  inches. 

Kherwarrah. 

Latitude,  26°  42'  N.     Longitude,  79°  12'  E. 
Height  above  sea,  1,200  ft. 
The  nearest  mountain  is  the  Kummulnath,  about  30 
miles  distant  from  the  station,  which  is  open,  and  much 


exposed  to  land  winds,  but  not  immediately  to  the  sea- 
breeze.    The  land  wind  from  the  east  is  unhealthy. 

During  March,  April,  May,  and  till  the  20th  June,  the 
climate  is  hot  and  dry;  from  the  20th  June  till  the  20th 
September,  the  temperature  is  lower,  more  equable,  and  the 
air  loaded  with  exhalations ;  from  the  20th  of  September  to 
the  20th  of  November  the  vicissitudes  are  of  daily  occur- 
rence. The  air  is  cold,  the  weather  variable,  and  fogs  prevail. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  74°  in  January 
and  December  to  103°  in  May. 

The  low  night  temperature  varies  from  52°  in  December 
to  84°  in  May. 

The  mean  annual  temperature  is  about  78° ;  m  an  daily 
range  18°. 

The  annual  fall  of  rain  is  about  27  inches  ;  of  which,  20 
fall  in  the  three  months,  June  to  August;  12  inches  fall 
in  the  month  of  July. 

Shahjeliampore. 

Latitude,  27°  N.       Longitude,  80°  E. 

This  station  is  situated  between  the  provinces  of  Ro.hil- 
cund  and  Oude. 

The  N.  and  E.  wind  often  blow  for  weeks  together  in 
the  hot  season.  They  are  very  unhealthy  from  blowing 
over  an  extent  of  jungle. 

The  climate  is  fitful,  and  the  rains  are  less  prolonged 
and  regular  than  at  other  stations. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  71°  in  December 
to  98°  in  May. 

The  low  night  temperature  varies  from  53°  in  January  to 
83°  in  June. 

Tha  mean  annual  temperature  is  about  78°;  mean  daily 
range,  16°. 

The  annual  fall  of  rain  is  about  32  inches. 

Darjeeling. 

Latitude,  27'  2 5  N.    36  miles  from  nearest  part  of  the  plains. 
Longitude,  88°  18'  E. 
Height  above  sea,  7,000  ft.  to  7,G0O  ft. 

The  station  is  situated  on  the  western  side  of  a  mountain, 
surrounded  by  much  more  elevated  mountains  at  a  con- 
siderable distance. 

The  station  is  open  and  freely  exposed  to  the  wind ;  but 
there  is  very  little.  It  chiefly  blows  from  the  S.  and  S.E., 
and  its  effect  is  beneficial. 

The  climate  is  temperate  and  damp ;  there  is  much  fog 
and  mist  in  the  rainy  season. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  50°  in  January  to 
G5°  in  June,  August,  and  September. 

The  low  night  temperature  varies  from  39°  in  December, 
January,  and  February,  to  58°  in  July,  August,  and  Sep- 
tember. 

The  mean  annual  temperature  is  about  54° ;  mean  daily 
range,  10°. 

The  annual  fall  of  rain  is  about  124  inches. 

Agra. 

Latitude,  27°  11'  N.      Longitude,  77'  53°  E. 
Height  above  sea,  800  ft. 
Nearest  mountain  land  is  at  Futterpore  Seckra. 
The  station  is  not  exposed  to  cold  or  variable  winds. 
The  climate  from  the  end  of  October  to  the  beginning  of 
April  is  cool,  clear,  and  healthy  ;  it  is  very  hot  and  dry,  and 
not  unhealthy,  till  the  end  of  June,  when  exposure  to  the 
sun  must  be  avoided.    Till  the  end  of  September  it  is  hot 
and  moist. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — ■ 

The  high  day  temperature  varies  from  73°  in  December 
to  98°  in  May.' 

The  low  night  temperature  varies  from  53°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range,  15°. 

The  annual  fall  of  rain  is  about  28  inches. 

Delhi. 

Latitude,  28°  39'  N.  Longitude,  77°  18'  E. 
Height  above  sea,  800  ft. 
The  climate  is  malarious  and  unhealthy  for  Europeans. 
Delhi  is  considered  one  of  the  hottest  places  in  India.  The 
hot  winds  blow  witli  great  fury  for  three  or  four  months  in 
the  year.  The  rainy  and  cold  seasons  are  tolerably  agreeable, 
but  all  the  year  round  it  is  infected  with  hordes  of  smalJ 
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flies,  which  with  the  dust,  form  one  of  its  plagues.  The 
rains  commence  generally  in  the  latter  end  of  J  une,  and 
last,  with  many  intermissions,  to  the  end  of  September, 
sometimes  extending  to  November,  and  vary  in  quantity  as 
much  as  in  duration.  In  some  seasons  so  low  a  quantity 
as  1.0  inches  has  been  measured. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  70°  in  December, 
to  .99°  in  May. 

The  low  night  temperature  varies  from  50°  in  January, 
to  83°  in  June. 

The  mean  annual  temperature  is  about  78°,  mean  daily 
range  17°. 

The  annual  fall  of  rain,  25  inches. 

Meerut. 

Latitude,  28°  59'  N.    Longitude,  77°  46'  E. 
Height  above  sea,  900  ft. 

Nearest  mountains,  Sewalek  range,  70  miles  from  the 
station,  which  is  open,  and  freely  exposed  to  cold  winds  in 
themonths  of  November,  December,  January,  and  February. 
There  are  land  winds  also,  generally  from  east  or  west,  the 
latter  being  the  more  prevalent  and  healthy. 

The  climate  is  good,  being  dry  for  a  great  portion  of  the 
year  and  not  variable.  Fogs  are  very  rare.  There  is  much 
dust  during  the  dry  seasons. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  69°  in  December 
to  103°  in  May. 

The  low  night  temperature  varies  from  50°  in  January  and 
November  to  85°  in  July. 

The  mean  annual  temperature  is  77° ;  mean  daily 
range  19°. 

The  annual  fall  of  rain  is  about  18  inches  ;  the  rain  fall  at 
this  station  is  not  very  remarkable,  it  being  about  the 
quantity  which  falls  in  a  diy  year  on  the  east  coast  of 
England. 

Nynee  Tal. 

Latitude,  29°  20'  N.    Longitude,  79°  30'  E. 
Height  above  sea,  6,400  ft. 

The  station  is  in  a  valley  in  the  heart  of  the  mountains,  it 
is  perfectly  open,  and  exposed  to  winds  which  are  bracing 
and  conducive  to  health. 

The  climate  is  excellent.  In  the  rains  the  air  is  damp  ; 
but  at  other  times  it  is  remarkably  dry  and  pure. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  dav  temperature  varies  from  64°  in  January  to 
83°  in  May. 

The  low  night  temperature  varies  from  28°  in  January  to 
59°  in  July. 

The  mean  annual  temperature  is  60°;  mean  daily 
range  29°. 

The  annual  fall  of  rain  is  about  96  inches;  of  which  67 
fall  in  the  three  months  ending  with  August ;  the  wettest 
month  is  August,  the  fall  being  29  inches. 

Roorkee. 

Latitude,  29°  53'  N.    Longitude,  77°  57'  E. 

The  Himalaya  mountains,  are  distant  about  40  miles  from 
the  station,  which  is  generally  very  open.  A  cool  wind  in 
the  hot  weather  blows  at  nights  from  the  north,  and  is 
pleasant  and  healthy. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  69°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  50°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  17°. 

The  annual  fall  of  rain  is  about  10  inches. 

Dera  Ghazee  Khan. 

Latitude,  30°  4'  N.    Longitude,  70°  54'  E. 
Height  above  sea,  200  ft. 
The  nearest  mountains  are  the  Sooliman  range,  40  miles 
west  of  the  station,  which  is  not  exposed  to  cold  or  variable 
winds,  or  to  land  or  sea  breezes. 

As  a  rule  very  little  rain  falls  in  the  district,  and  the 
climate  may  be  said  to  be  dry,  though  the  air  is  always  more 
or  less  charged  with  moisture  from  the  proximity  of  canals, 
irrigated  fields,  and  the  river  Indus.    For  the  same  reason 


also  the  temperature  is  lower,  and  the  air  freer  from  dust 
than  in  other  parts  of  the  district,  beyond  the  influence  of 
the  cultivation. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  73°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  51°  in  January 
to  83°  in  June. 

The  mean  annual  temperature  is  about  78°  ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  15  inches. 

Umballa. 

Latitude,  30°  23'  N.    Longitude,  76°  44'  E. 
Height  above  sea,  1,050  ft. 

The  nearest  mountain  land  is  the  Himalaya,  35  miles 
from  the  station,  which  is  not  exposed  to  cold  or  variable 
winds,  or  to  the  sea  breeze,  and  the  hot  land  winds  that 
prevail  at  one  season  of  the  year,  are  not  unhealthy. 

The  climate  is  generally  a  healthy  one.  It  is  dry  and 
hot  for  three  months  of  the  year,  moist  and  hot  for  three 
more,  temperate  for  two,  and  cold  and  bracing  for  the 
remaining  four.  It  is  neither  variable  nor  foggy ;  the 
atmosphere,  however,  of  the  entire  district  is  more  or  less 
affected  by  dust  from  April  till  July. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  :  — 

The  high  day  temperature  varies  from  76°  in  December 
to  113°  in  June. 

The  low  night  temperature  varies  from  37°  in  January 
and  December  to  76°  in  June  and  August. 

The  mean  annual  temperature  is  79°;  mean  daily  range  39°. 

The  annual  fall  of  rain  is  about  26  inches. 

Landour  (Convalescent  Depot). 

Latitude,  30°  27'  N.    Longitude,  78°  10'  E. 
Height  above  sea,  7,000  ft. 

The  station  is  exposed  to  winds  from  the  plains,  and 
more  frequently  from  the  interior  hills. 

The  climate  of  Landour,  like  that  of  most  hill  stations, 
is  very  moist  for  some  months  of  the  year,  but  there  is 
no  peculiarity  in  the  nature  of  the  atmosphere  excepting 
that  due  to  elevation. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  A-aries  from  69°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  50°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  93  inches. 

Mean  Meer. 

Latitude,  30°  34'  N.,  6  miles  S.E.  of  Lahore. 
Longitude,  74°  4'  E. 

Height  above  sea,  1,128  ft. 

The  nearest  mountain  range  is  100  miles  distant  from 
the  station,  which  is  remarkably  open.  A  cold  N.E.  wind 
blows  during  the  cold  months,  which  augments  consi- 
derably the  sensation  of  cold. 

The  climate  is  dry.  The  thermometer  in  a  northerly- 
covered  verandah  stands  at  107°  at  4h.  p.m.  in  hot  weather ; 
after  a  dust  storm  the  fall  may  be  19  .  Fogs  during  the 
cold  weather  are  rare.  During  the  hot  weather  the  air  is 
loaded  with  dust. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  64°  in  January  to 
98°  in  May. 

The  low  night  temperature  varies  from  45°  in  January  to 
82°  in  June. 

The  mean  annual  temperature  is  75°;  mean  daily  range 
19°. 

The  annual  fall  of  rain  is  about  16  inches,  of  which  13£ 
fall  in  the  six  months  ending  September. 

'.i.i  • 

Kussowlie. 

Latitude,  30°  54'  N.    Longitude,  77°  3'  E. 
Height  above  sea,  6,650  ft. 

The  station  of  Kussowlie  is  situated  on  the  lower  range 
of  the  Himalayas,  and  is  free  without  undue  exposure  to 
the  wind,  from  almost  every  quarter. 

The  climate  is  very  good,  except  during  the  S.W.  mon- 
soon. 

The  annual  fall  of  rain  is  about  70  inches. 
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Ferozepore. 

Latitude,  30°  55'  N.    Longitude,  74°  35'  E. 

Height  above  the  sea,  720  ft. 

The  nearest  mountain  is  Kangra,  90  miles  from  the 
station,  which  is  open  to  the  land  winds  but  no  sea-breeze. 
During  the  summer  months  frequent  dust  storms  arise 
with  great  violence  from  every  quarter,  without  rain,  loading 
the  atmosphere  with  dust,  which  on  subsiding  leaves  the 
air  pure,  and  contributes  greatly  to  the  healthiness  of  the 
station. 

The  climate  is  dry  ;  free  from  any  great  variation.  From 
December  to  March  inclusive  are  the  most  healthy  months, 
and  August  and  September  the  most  unhealthy.  Fevers, 
particularly  those  of  an  intermittent  kind,  are  the  prevailing 
diseases,  and  in  severe  hot  weather  Europeans  may  suffer, 
though  rarely,  from  attacks  of  heat  apoplexy. 

Rain  falls  less  frequently  than  in  the  generality  of  other 
stations,  except  those  of  Sinde. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  72°  in  January  to 
106°  in  June. 

The  low  night  temperature  varies  from  47°  in  January  to 
84°  in  June. 

The  mean  annual  temperature  is  78° ;  mean  daily  range, 
22°. 

The  annual  fall  of  rain  is  about  14  inches. 

Loodiana. 

Latitude,  30°  55'  N.    Longitude  75°  54'  E. 
Height  above  sea,  900  ft. 

Nearest  mountains,  the  Himalayan  range,  70  miles  N.E. 
of  the  station,  which  is  exposed  sometimes  to  hot  land 
winds  from  the  west,  but  most  frequently  from  the  east. 

The  climate  is  dry  and  the  heat  great  from  April  to 
October.  In  the  winter  season  the  nights  are  cold,  and 
it  sometimes  freezes  to  a  slight  extent.  Fogs  are  rare. 
During  the  hot  season  the  air  is  frequently  laden  with  dust 
and  small  sand. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature :  — 

The  high  day  temperature  varies  from  69°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  48°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  17  inches. 

Jullundur. 

Latitude  31°  21'  N.    Longitude,  75°  31'  E. 
Height  above  the  sea,  937  ft. 

The  nearest  mountains  are  28  miles  north;  a  broken 
ridge,  extending  for  70  miles  N.,  and  varying  from  2,000  to 
5,000  ft.  above  the  level  of  the  sea. 

The  station  is  open  to  all  the  winds  that  blow,  and  their 
effect  upon  health  is  good. 

The  climate  is  good,  with  only  three  months  of  rainy 
season,  July,  August,  September;  the  other  months  are 
generally  dry,  with  occasional  dust  and  thunderstorms ; 
the  nights  become  cold  about  October. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  70°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  49°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78°  ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  57  ins. 

Punjab. —  Umritsir  and  Gorindgurh. 
Latitude,  31°  40'  N.    Longitude,  74°  45'  E. 
Height  above  sea,  900  ft. 

The  station  is  open,  and  freely  exposed  to  the  prevailing 
winds.  The  prevailing  winds  blow  about  N.W.  and  S.E. ; 
those  from  the  N.  and  W.  are  generally  designated  the  hot 
winds,  during  the  months  of  April,  May,  and  June,  and 
prevail  generally,  with  occasional  intervals,  the  whole  year. 

The  S.E.  winds  prevail  in  the  rainy  months,  July,  August, 
September,  and  part  of  October.  The  N.W.  winds  are 
healthy,  even  when  the  heat  is  excessive,  and  this  can  be 
easily  accounted  for,  by  the  air  being  so  dry  and  free  from 
moisture.  The  S.E.  winds  are  loaded  with  moisture,  and 
when  they  begin  to  blow,  towards  the  end  of  June,  are 
indicative  of  the  rainy  season,  and  certainly  act,  from  this 


cause  alone,  on  the  general  health,  as  well  as  being  the 
medium  through  which  malaria  is  conveyed  to  the  lines. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varied  from  61°  in  January  to 
92°  in  June. 

The  low  night  temperature  varied  from  44°  in  December 
to  86°  in  June. 

The  mean  annual  temperature  is  about  73° ;  mean  daily 
range  13°. 

The  annual  fall  of  rain  is  about  57  inches  ;  of  which  52} 
inches  fall  in  the  six  months  ending  September;  the 
heaviest  fall  occurred  in  the  month  of  July,  viz.,  23  inches. 

Kangra. 

Latitude,  32°  5'  N.    Longitude,  76°  18'  E. 
Height  above  plains,  2,500  feet. 

The  European  soldiers  have  had  uninterruptedly  good 
health  at  this  station.  Its  situation  is  favourable  in  every 
way,  and  conducive  to  health,  sheltered  and  shaded  by  the 
surrounding  hills,  yet  in  an  elevated  position,  2,500  ft. 
above  the  level  of  the  plains,  and  open  to  the  snowy  range 
of  the  Kooloo  Hills,  from  which  cool  breezes  blow  at  night- 
time nearly  all  the  year  round. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  68°  in  December 
to  99°  in  May. 

The  low  night  temperature  varies  from  47°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  25  inches. 

Sealkote. 

Latitude,  32°  29'  N.,  63  miles  N.N.E.  of  Lahore. 
Longitude,  74°  33'  E. 
Height  above  sea,  900  ft. 

Nearest  mountain  land  30  miles  from  the  station,  which 
is  open,  and  freely  exposed  to  the  winds. 

The  climate  of  this  station  is  remarkably  healthy,  and 
suited  to  the  European  constitution ;  very  variable,  June, 
July,  and  August  being  very  hot.  Monsoon  not  very 
heavy ;  the  cold  is  very  great  in  December,  January,  Febru- 
ary, and  for  five  months  of  the  year.  The  air  is  particularly 
free  from  dust  and  impurities. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varied  from  63°  in  January  to 
98°  in  June. 

The  low  night  temperature  varied  from  51°  in  January 
and  February  to  81°  in  June. 

The  mean  annual  temperature  is  about  75° ;  mean  daily 
range  17°. 

The  annual  fall  of  rain  is  about  29  inches. 

Jhelum. 

Latitude,  32°  56'  N.    Longitude,  73°  47'  E. 
Height  above  sea,  1,000  feet. 
100  miles  N.N.W.  from  Lahore. 
66  miles  S.S.E.  from  Rawul  Pindi. 
The  station  is  generally  surrounded  by  high  ground. 
The  climate  appears  to  be  a  desirable  one  for  six  months 
of  the  year,  from  November  to  May.    The  temperature 
during  the  hot  season  is  high,  averaging  from  80°  to  90°, 
but  not  so  oppressive  as  at  Lahore.    The  station  of  Rawul 
Pinch  appears  for  convalescents  more  favourable  than  this 
station. 

Jhelum,  is  conveniently  situated  on  the  Grand  Trunk 
road,  between  Peshawur  and  Lahore. 

The  following  arc  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  68°  in  December  to 
100°  in  May. 

The  low  night  temperature  varies  from  45°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  78° ;  mean  daily 
range  18°. 

Rawul  Pindi. 
Latitude,  53°  34'  N.,  50  miles  from  Attock. 

Longitude,  75°  5'  E.,  20  miles  from  Himalaya's  lower 
range. 

Height  above  sea,  1,500  ft. 
There  is  a  range  of  mountains  15  miles  distant  from  the 
station,  which  is  open  and  freely  exposed  to  the  winds.  The 
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winds  that  prevail  are  wholesome  dry  winds,  generally 
from  the  N.W. ;  the  S.E.  winds  indicate  rain. 

The  climate  of  Rawul  Pindi  has  been  proved  by  10 
years'  experience  to  be  decidedly  the  finest  in  the  plains  of 
India. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  68°  in  December 
to  100°  in  May. 

The  low  night  temperature  varies  from  46°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  18  inches. 

Murree. 

Latitude,  34°  N.    Longitude,  73°  E. 
Height  above  sea,  7,800  ft. 

The  upper  portion  of  Murree  is  open  and  freely  exposed 
to  every  wind ;  the  lower  part  is  sheltered  from  N.E.  and 
E.  winds.  During  the  winter  and  spring  months  N.  and 
N.E.  winds  prevail,  and  their  effect  upon  health  is  invigo- 
rating. During  the  summer  months  W.  and  N.W.  winds 
prevail,  and  bring  with  them  dense  fogs  and  rains. 

This  station  is  a  sanitarium. 

Peshawur. 

Latitude,  34°  20'  N.    Longitude,  71°  29'  E. 
Height  above  sea,  1,056  ft. 

The  mountain  of  Tarturrah,  about  10  miles  distant  from 
the  station,  which  is  situated  where  it  is  freely  exposed  to 
such  winds  as  circulate  in  the  valley.  It  is  not  exposed  to 
cold  or  variable  winds,  but  during  the  cold  season  the  wind 
blowing  off  the  snow  is  naturally  sharp,  but  it  has  no 
injurious  effect  on  health. 

The  climate  of  Peshawur  is  exceedingly  trying  to  weak 
constitutions,  chiefly  owing  to  the  great  changes  from  heat 
to  cold  and  from  dryness  to  moisture;  it  is  this  variability 
of  climate  that  affects  the  health  of  the  troops.  The  air 
is  generally  free  from  dust. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  60°  in  January  to 
102°  in  June. 

The  low  night  temperature  varies  from  44°  in  January  to 
81°  in  July. 

The  mean  annual  temperature  is  about  74° ;  mean  daily 
range  19°. 

The  annual  fall  of  rain  is  about  14  inches. 

Nowshera. 

Latitude,  34°  20'  N.    Longitude,  73°  54'  E. 

This  station  is  nearly  equidistant  between  Attock  and 
Peshawur.  It  is  situated  in  a  valley  on  the  right  bank  of 
the  Cabul  river,  and  is  surrounded  by  high  land. 

The  climate  is  dry  and  hot.  It  is  subject  to  dust  storms. 
In  August  1858  the  station  was  entirely  submerged  by 
the  overflow  of  the  Indus,  causing  the  destruction  of  all 
the  private  bungalows  and  the  native  lines ;  from  its  low 
situation  such  inundations  are  not  unlikely,  either  from  the 
overflow  of  the  Cabul  or  Indus  rivers. 


Kemarks  on  the  Climate  of  different  Stations  in 
the  Presidency  of  Bombay. 


Bombay  Presidency. 

Lies  between  latitude  14°  and  29°,  and  between  longi- 
tude 66°  and  77°,  comprising  a  narrow  strip  of  the  peninsula 
on  the  W.  and  N.W.  sides.  This  presidency  is  the  smallest 
of  the  three  into  which  India  is  divided.  A  part  of 
the  great  table  land  of  the  Deccan  belongs  to  it,  and 
to  the  north  of  them  a  part  of  the  Malwah  table  land 
bounded  N.W.  by  the  Arrawulli  mountain  range,  which 
separate  the  basins  of  the  Ganges  and  Indus.  Among  the 
hill  ranges  and  upon  the  higher  tracts  there  are  many  fine 
valleys  and  plains.  The  climate  for  the  most  part  is  pretty 
good,  owing  to  the  influence  of  the  sea,  and  the  extended 
coast,  and  elevated  land  of  the  interior,  except  in  Scindia, 
some  low  tracts  on  the  west,  in  the  neighbourhood  of 
Bombay,  the  Indus  delta,  and  part  of  Guzerat 


Aden. 

Latitude,  12°  45'  N.    Longitude,  45°  15'  E. 

Height  above  sea  123  ft.  (the  cantonment). 

There  are  high  and  lofty  hills  in  the  distance.  • 
The  station  is  exposed  to  no  cold  winds.    With  S.W. 
monsoon  from  May  to  September  the  heat  is  excessive. 
At  the  other  seasons  a  fresh  cool  sea-breeze  blows  con- 
stantly. 

From  its  vicinity  to  the  sea  the  climate  is  equable 
throughout  the  year,  and  in  general  there  is  much 
moisture  in  the  atmosphere.  The  temperature  is  pretty 
high,  and  the  sun's  rays  are  always  very  powerful.  At 
times,  especially  during  the  hot  months,  clouds  of  dust 
envelop  tne  camp. 

Jacobabad. 
Height  above  sea,  220  ft. 

The  nearest  mountain  is  6*0  miles  distant  from  the 
station,  which  is  perfectly  open.  It  is  exposed  to  fresh  dry 
cold  winds  in  the  winter  months,  and  in  the  summer  to 
fiery  hot  winds. 

The  climate  during  the  greater  part  of  the  year  is  the 
driest  in  the  world.  The  heat  in  summer  is  excessive, 
rendering  it  quite  unfit  as  a  station  for  European  soldiers. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  77°  in  January  to  109° 
in  June. 

Low  night  temperature  varies  from  44°  in  January  to 
90°  in  June. 

Mean  annual  temperature  is  about  81°  ;  mean  daily 
range  27°. 

Annual  fall  of  rain  is  about  8^  inches. 

Bom  hay  Presidency. 

Stations  on  or  near  the  coast  ranging  between  15°  N. 
and  19°  N. 

Vingorla. 

Latitude,  15°  50'  N.,  215  miles  S.  of  Bombay. 
Longitude  73°  41'  E. 
Height  above  sea,  20  ft. 

A  few  small  hills  only  within  sight  of  the  station ;  it  is 
well  <  ■•••posed  to  the  sea  breeze,  a  compound  of  the  west, 
which  are  the  prevailing  winds.  The  land  wind,  which  is 
that  from  the  E.N.E.,  is  usually  of  short  duration. 

There  is  no  considerable  variation  in  the  climate.  It  is 
never  very  cold,  and  the  heat  is  moderate,  but  from  heavy 
dews  it  is  occasionally  dam])  at  night. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  82°  in  August  and 
September  to  88°  in  April  and  May. 

Low  night  temperature  varies  from  72°  in  January  to 
80°  in  May. 

The  mean  annual  temperature  is  about  85°;  mean  daily 
range  9°. 

Annual  fall  of  rain  is  about  118  inches;  of  which  41 
inches  fall  in  the  month  of  July,  and  115  inches  in  the  six 
months,  April  to  September. 

Dharwar. 

Latitude..  15°  50'  N.    Longitude,  75°  10'  E. 
Height  above  sea,  2,482  ft. 

There  is  no  mountain  near  the  station,  which  is  exposed 
to  the  sea  breeze.  The  land  or  east  wind  blows  from 
December  to  February. 

The  climate  is  good  from  November  to  February  ;  it  is 
dry  and  cool.  There  is  a  great  deal  of  moisture  in  the  air 
from  March  to  June  when  the  rains  commence.  From 
February  to  June  the  climate  is  generally  hot  by  day  but 
cool  at  night.  The  climate  is  never  very  cold  ;  fog  prevails 
occasionally  in  the  mornings  of  the  hot  season. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  77°  in  August  and 
September  to  92°  in  March. 

Low  night  temperature  varies  from  61°  in  January  to  77° 
in  May. 

The  mean  annual  temperature  is  about  80° ;  mean  daily 
range  13°.' 

Annual  fall  of  rain  is  about  34  inches,  of  which  20£ 
inches  fall  in  the  three  months,  June  to  August,  9'7  inches 
falling  in  August. 
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Bvlr/aum. 

Latitude,  15°  52'  N.    Longitude,  74°  42'  E. 
Height  above  sea,  2,260  ft. 

70  miles  from  the  coast,  30  miles  from  Western  Ghauts. 

During  the  monsoon  the  wind  blows  from  the  W. ;  in 
the  cold  season  the  prevailing  wind  is  from  the  E.,  and 
during  the  hot  season  from  the  same  quarter,  veering 
however  to  the  W.  during  the  latter  part  of  the  day. 

The  heat  is  greatest  during  April  and  May,  but  a  sea 
breeze  generally  rises  during  the  afternoon,  continuing 
throughout  the  night. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  78°  in  August  to  97° 
in  April. 

Low  night  temperature  varies  from  57°  in  January  and 
December  to  66'°  in  April,  May,  June,  and  July. 

The  mean  annual  temperature  is  about  74° ;  mean  daily 
range  23°. 

Annual  fall  of  rain  is  about  50  inches;  about  15  inches 
fall  in  July,  and  34  inches  in  June,  July,  and  August. 

Kulladghee. 

Latitude,  16°  11'  N.,  71  miles  E.N.E.  of  Belgaum. 
Longitude,  75°  33'  E. 
Height  above  sea,  1,750  ft. 

The  nearest  mountain  is  50  or  60  miles  distant  from  the 
station,  which  is  open  and  freely  exposed  to  winds. 

The  climate  throughout  the  year  may  be  considered 
tolerably  good.  It  is  dry,  with  the  exception  of  the  mon- 
soon months. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  85°  in  December  to  104° 
in  April. 

Low  night  temperature  varies  from  60°  in  January  and 
December  to  74°  in  March,  April,  and  May. 

The  mean  annual  temperature  is  about  81°;  mean  daily 
range  24°. 

Annual  fall  of  rain  is  about  24  inches. 

Kolupore. 

Latitude,  16°  42'  N.,  185  miles  S.E.from  Bombay. 
Longitude,  74°  18'  E.,  70  miles  S.  of  Sattara. 
Height  above  sea,  1,797  ft. 

The  nearest  mountain  is  three  miles  distant  from  the 
station,  which  is  open  and  freely  exposed  to  the  prevailing 
winds.  They  are  generally  strong  ;  the  land  or  N.E.  wind 
blows  from  November  to  February.  The  Seabreeze  or  S.W. 
wind  commences  in  March,  and  blows  during  the  greater 
part  of  the  day  and  night. 

During  the  cold  season,  from  November  to  February,  the 
climate  is  dry,  the  winds  blowing  generally  from  the  N. 
and  E. ;  dews  fall  in  the  early  morning,  which  are  moist 
and  fresh  till  an  hour  after  sunrise.  The  climate  generally 
is  temperate,  there  is  no  severe  cold  during  any  of  the 
seasons.  The  atmosphere  is  not  rendered  impure  by  dust, 
except  very  temporarily,  and  the  climate  is  good. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — ■ 

High  day  temperature  varies  from  77°  in  January,  July, 
August,  and  December  to  89°  in  May. 

Low  night  temperature  varies  from  67°  in  January  and 
December  to  77°  in  May. 

The  mean  annual  temperature  is  about  76° ;  mean  daily 
range  9°. 

Annual  fall  of  rain  is  about  39  inches ;  Oh.  inches  fall  in 
July,  and  12A  inches  in  three  months,  June,  July,  and 
August. 

Hutnaglierry . 

Latitude,  17°  0'  N.    Longitude,  73°  20'  E. 

Height  above  sea,  150  ft. 

The  nearest  mountains  arc  tile  Syndree  range  of  Ghauts, 
at  a  distance  of  30  miles  from  the  station,  which  is  open  to 
all  winds.  The  heat  of  the  summer  months  is  moderated 
by  fresh  northerly  sea  breezes.  The  climate  is  damp  during 
the  monsoon,  and  dry  in  the  forenoon  during  the,  prevalence 
of  land  winds  from  November  to  February.  The  climate 
may  lie  described  as  generally  moist,  warm,  and  relaxing, 
with  an  annual  range  of  about  20°,  and  a  diurnal  range  not 
exceeding  12°.  It  is  not  affected  by  dust,  and  other  admix- 
tures affecting  the  atmosphere. 


The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  84°  in  August  to  93°  in 
May. 

Low  night  temperature  varies  from  70°  in  January  and 
December  to  77°  in  May,  June,  and  September. 

The  mean  annual  temperature  is  about  81°;  mean  daily 
range  14°. 

Annual  fall  of  rain  is  about  127  inches  ;  414  inches  fall  in 
June,  and  93§  inches  in  June,  July,  and  August. 

Sattara. 

Latitude,  17°  40'  N.,  60  miles  from  coast. 
Longitude,  74°  2'  E. 
Height  above  sea,  2,320  ft. 

The  fort  hill  is  distant  about  14  mile  from  the  station, 
which  is  open;  subject  to  land  winds  (E.  and  N.E.)  and  to 
the  sea  breeze  (W.S.W.),  the  latter  modified  by  distance 
from  the  ocean;  both  prevail  with  tolerable  regularity, 
according  to  the  season  and  time  of  day. 

The  climate  generally  considered  is  good  for  three  months. 
The  air  is  hot  and  dry,  but  not  very  exhausting.  In  the 
rains  it  is  fresh,  not  damp  or  chilly,  and  the  temperature 
very  equable.  The  cold  in  the  winter  months  is  not 
invigorating. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

High  day  temperature  varies  from  74°  in  August  to  92°  in 
April. 

Low  night  temperature  varies  from  63°  in  December  to 
75°  in  April  and  May. 

The  mean  annual  temperature  is  about  76°  ;  mean  daily 
range  12°. 

Annual  fall  of  rain  is  about  38  inches ;  about  13  inches 
fall  in  July,  25^  inches  fall  in  June,  July,  and  August. 

Dapoolee. 

Latitude,  17°  48'  N.    55  miles  N.  of  Rutnagherry. 
Longitude,  73°  16'  E. 
Height  above  sea,  600  ft. 

The  nearest  table  land  is  that  of  the  Deccan. 

The  station  is  not  exposed  to  cold  or  variable  winds,  nor 
freely  to  land  winds,  but  fully  to  sea  breezes. 

The  climate  is  divided  into  three  seasons  ;  1st,  the  cold 
season,  from  December  to  the  end  of  February ;  2nd,  the 
hot  season,  from  March  till  June,  increasing  in  heat ;  and 
the  3rd,  or  rainy  season,  from  June  till  October.  October 
and  November  are  close  hot  months. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  80°  in  August  to  93° 
in  April. 

Low  night  temperature  varies  from  61°  in  January  and 
December  to  76°  in  May. 

The  mean  annual  temperature  is  about  81°;  mean  daily 
range  18°. 

Annual  fall  of  rain  is  about  122  inches;  97  inches  fall  in 
June,  July,  and  August,  of  which  A\  inches  fall  in  July. 

Poorundhur  (Sanitarium). 

Latitude,  18°  12'  N.    Longitude  73°  54'  E. 

Height  above  sea,  4,200  ft. 

The  climate  of  this  station  is  good  and  equable,  the 
monthly  mean  temperature  of  the  year  ranging  from  60°  to 
80°.  The  year  is  divided  into  the  three  seasons,  hot,  rainy 
or  monsoon,  and  the  cold.  The  hot  season  begins  in 
March,  and  terminates  about  the  middle  of  June ;  the 
station  at  this  season  is  marked  by  the  general  absence  of 
hot  winds,  and  the  almost  total  exemption  from  hot  nights, 
a  cool  fresh  breeze  from  the  N.W.  generally  blowing  from 
sunset  to  sunrise.  The  rainy  season  extends  from  June  to 
October ;  the  gloomy  state  of  the  weather,  the  absence  of 
all  sunshine  for  weeks  together,  combined  with  the  impos- 
sibility of  the  men  taking  exercise  without  getting  wet 
through,  tend  to  produce  an  injurious  influence  and  great 
depression  of  spirits.  During  this  season  one  or  two  breaks 
generally  occur  in  the  weather,  and  continue  for  a  week  or 
ten  days ;  and  then  it  is  difficult  to  imagine  a  more  beau- 
tiful climate.  During  the  cold  season  a  strong  dry  wind 
prevails. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

High  day  temperature  varies/from  68°  in  August  to  83° 
in  April. 

Low  night  temperature  varies  from  59°  in  December  to 
71°  in  April. 
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The  mean  annual  temperature  is  about  67° ;  mean  daily 
range  9°. 

Annual  fall  of  rain  is  about  72  inches  ;  23  inches  fall  in 
July,  and  about  50  inches  in  the  three  months  ending 
August. 

Poona. 

Latitude,  18°  30'  N.    Longitude,  74°  0'  E. 
Height  above  sea,  1,800  ft. 

The  nearest  mountain  is  Singhur,  13  miles  distant  from 
the  station,  which  is  open  and  freely  exposed  to  the  winds. 
From  November  to  February  cold  land  winds  prevail,  with 
occasional  sea  breezes;  from  March  to  June  hot,  scorching, 
variable  winds;  and  for  the  rest  of  the  year  the  prevailing 
winds  are  from  the  sea. 

The  climate  is  good;  there  is  almost  a  total  freedom 
from  fogs,  and  dampness  is  only  observable  during  the 
rains,  and  then  mild  in  degree.    Dust  storms  are  rare. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

High  day  temperature  varies  from  78°  in  August  to  95° 
in  April. 

Low  night  temperature  varies  from  58°  in  January  and 
December  to  74°  in  May. 

The  mean  annual  temperature  is  about  77° ;  mean  daily 
range  18°. 

Annual  fall  of  rain  is  about  22  inches. 

Kirkee. 

Latitude,  18°  30'  N.,  70  miles  S.E.  of  Bombay. 
Longitude,  74°  15'  E.,  50  miles  E.  of  the  coast. 
Height  above  sea,  1,900  feet. 

The  nearest  mountain  is  Surghur,  15  miles  distant  from  the 
station,  which  is  open  and  freely  exposed  to  winds.  From 
November  to  February  cold  land  winds  prevail,  with  occa- 
sional sea  breezes ;  from  March  to  June  there  are  hot, 
scorching,  variable  winds,  and  for  the  rest  of  the  year  the 
prevailing  winds  are  from  the  sea.  The  cold  and  rainy 
seasons  are  beneficial  to  the  health  of  the  troops,  but  the 
hot  season  is  injurious. 

The  climate  is  good.  There  is  almost  a  total  absence  of 
fog  ;  dampness  is  only  observable  in  the  rains,  and  then  is 
mild  in  degree.  Dust  storms  are  very  rare,  and  do  not 
affect  perceptibly  the  purity  of  the  atmosphere. 

Colaba. 

Latitude,  18°  53'  N.    Longitude,  72°  52'  E. 

The  climate  is  equable,  neither  so  hot  in  summer  nor  so 
cold  in  winter  as  most  other  places  in  India.  The  greatest 
temperature  noted  during  the  10  years,  1850  to  1860,  was 
97°;  the  lowest  on  record  was  53°,  in  February  1847. 
January  is  the  coolest  month;  December  and  February, 
somewhat  less  so,  are  much  alike ;  then  November  and 
March  ;  April  and  May  are  the  hottest  months.  The  mon- 
soon months,  June  to  September,  vary  little  in  temperature. 

The  land  winds  (S.E.)  prevail  during  the  dry  season.  A 
S.W.  wind  or  sea  breeze  prevails  during  the  monsoon 
months,  sometimes  with  great  strength. 

Wet-bulb  thermometer. 

The  temperature  of  evaporation  or  wet-bulb  thermometer 
increases,  though  irregularly,  from  the  month  of  January 
to  July,  and  falls  from  July  to  December.  About  the 
middle  of  June  the  sun  attains  its  extreme  southerly  decli- 
nation, and  the  rain,  which  falls  in  torrents,  keeps  the 
atmosphere  saturated  with  humidity. 

In  June  and  July  the  temperature  of  evaporation  coincides 
with  the  mean  annual  temperature  of  air.  The  presence  of 
clouds  in  the  sky  has  the  effect  of  increasing  the  tempe- 
rature of  evaporation. 

Bombay  Presidency. 

Stations  on  or  near  the  sea-coast,  ranging  between  21°  N. 
and  25°  N. 

Surat. 

Latitude,  21°  10'  N.,  150  miles  N.  of  Bombay. 

Longitude,  72°  52'  E.,  130  miles  S.  of  Ahmedabad. 

Height  above  sea,  33  ft. 

The  nearest  mountain  is  Songhur,  42  miles  E.  of  the 
station. 

From  March  to  October  the  sea  breeze  prevails,  and 
during  the  remainder  of  the  year  the  land  wind  is  pre- 
dominant. 


For  about  nine  months  in  the  year  the  climate  may  be 
said  to  be  decidedly  moist,  the  wind  coming  from  the  direc- 
tion of  the  sea,  which  is  10  miles  distant.  It  is  never  very 
cold,  and  the  temperature  rises  considerably,  as  elsewhere, 
during  the  months  of  April  and  May.  There  is  but  little  if 
any  fog  in  the  camp,  though  it  is  sometimes  observed  on 
the  other  side  of  the  river,  which  is  a  lower  level.  There 
are  occasional  dust  storms,  but,  generally  speaking,  the 
atmosphere  is  fine. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  78°  in  January  to 
108°  in  May. 

The  low  night  temperature  varies  from  59°  in  January  to 
80°  in  May  and  June. 

The  mean  annual  temperature  is  about  82° ;  mean  daily 
range  20°. 

Baroda. 

Latitude,  22°  16'  N.,  68  miles  S.E.  of  Ahmedabad,  81 
miles  N.  of  Surat. 

Longitude,  73°  14'  E.,  166  miles  W.  of  Mhow. 

Height  above  sea,  90  ft. 

The  hill  fort  of  Powagurh,  distant  26  miles,  is  the  only 
high  ground  within  sight  of  the  station,  which  is  so 
encumbered  with  trees,  that  it  is  not  sufficiently  exposed 
to  the  breeze,  which  blows  from  the  direction  of  the  sea  for 
the  greater  part  of  the  year;  from  November  to  March 
the  land  wind  blows  from  the  E.  and  N.E. 

The  climate  is  very  damp  in  the  rains ;  at  other  times 
comparatively  moist.  Fogs  prevail  till  the  end  of  Novem- 
ber, and  during  the  hot  season  winds  and  dust  prevail ;  it 
is  never  very  cold. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  84°  in  January  to 
105°  in  May. 

The  low  night  temperature  varies  from  56°  in  February 
to  83°  in  May. 

The  mean  annual  temperature  is  about  81°;  mean  daily 
range  21°. 

The  annual  fall  of  rain  is  about  35  inches ;  about  16 
inches  fall  in  July,  30  inches  generally  fall  in  June, 
July,  and  August. 

Rajcote. 

Latitude,  22°  18'  N.,  125  miles  S.W.  of  Ahmedabad. 

Longitude,  70°  50'  E.,  150  miles  W.  of  Baroda. 

Height  above  sea,  450  ft. 

The  nearest  mountain  is  the  Girnar,  56  miles  to  the  S.W. 
of  the  station,  which  is  thoroughly  open  to  the  sea  breeze, 
which  blows  steadily  during  eight  months  of  the  year. 
From  November  to  February  the  winds  are  northerly  and 
north-easterly. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  78°  in  January  to 
99°  in  May. 

The  low  night  temperature  varies  from  59°  in  January  to 
83°  in  May  and  June. 

The  mean  annual  temperature  is  about  81°  ;  mean  daily 
range  15°. 

The  annual  fall  of  rain  is  about  27  inches ;  21  inches 
fall  in  June,  July,  and  August,  of  which  8-3  and  8"9  inches 
fall  in  July  and  August  respectively. 

Ahmedabad. 
Latitude,  23°  N.    Longitude,  72°  E. 
Height  above  sea,  320  ft. 

Nearest  mountain,  Aboo,  is  150  miles  distant  from  the 
station,  which  is  exposed  to  hot  and  cold  winds  from  the 
W.S.W.  and  N.E. 

The  climate  is  dry,  except  during  the  monsoon.  Sand 
storms  occasionally  occur  during  the  hot  season. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  78°  in  January  to 
108°  in  May. 

The  low  night  temperature  varies  from  60°  in  December 
to  86°  in  May. 

The  mean  annual  temperature  is  about  83°  ;  mean  daily 
range  18°. 

The  annual  fall  of  rain  is  about  23  inches ;  1 1  inches 
fall  generally  in  July,  very  little  rain  falls  during  the  first 
and  last  three  months  of  the  year. 
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Ahmednuggur. 

Latitude,  23°  34'  N.,  91  miles  N.  of  Baroda. 
Longitude,  73°  1'  E. 
Height  above  sea,  1,900  ft. 
The  nearest  hill  is  six  mile*  distant,  and  is  617  feet 
elevation  above  the  station,  which,  generally  speaking,  is 
well  exposed  to  the  prevailing  winds.     It  is  singularly- 
exempt  from  variable  winds ;  and  is  freely  exposed  to  the 
sea  breeze,  which  diminishes  the  temperature. 

The  climate  is  dry,  like  that  of  the  Deccan  generally, 
which  is  attributable  to  the  great  elevation.  Occasionally 
dust  storms  occur  during  the  hot  months,  March,  April, 
and  May. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  80°  in  December 
to  98°  in  April  and  May. 

The  low  night  temperature  varies  from  59°  in  January 
and  December  to  76°  in  May. 

The  mean  annual  temperature  is  about  77° ;  mean  daily 
range  about  18°. 

The  annual  fall  of  rain  is  about  25  inches. 

Kurrachee. 

Latitude,  24°  51'  N.  Longitude,  67°  2'  E. 
Height  above  sea,  27  ft. 
A  low  mountain  range,  about  six  miles  distant  from  the 
station,  which  is  not  exposed  to  cold  or  variable  winds. 
Land  and  sea  breezes  prevail  in  spring  and  autumn,  and  the 
climate  is  good.  The  month  of  November  is  characterised  by 
dryness,  July  and  August  by  humidity ;  December,  January, 
and  February  being  the  cold  months.  From  May  to  Sep- 
tember is  the  hot  season,  during  which  time  strong  westerly 
monsoon  winds  prevail.  Damp  cannot  be  said  to  exist  at 
any  time. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  74°  in  February 
to  95°  in  August. 

The  low  night  temperature  varies  from  44°  in  December 
to  82°  in  August. 

The  mean  annual  temperature  is  about  78°  ;  mean  daily 
range  19°. 

The  annual  fall  of  rain  is  about  5  inches ;  the  heaviest 
monthly  fall  of  rain  is  in  July,  viz.,  l-8  inches. 

Bombay  Presidency. 
Inland  Stations. 
Sholapore. 

Latitude,  17°  40'  N.,  165  miles  S.E.  of  Poona. 

Longitude,  76°  0'  E. 
Height  above  sea,  1,821  ft. 
There  is  no  higher  ground  within  30  miles  of  the  station, 
which  is  completely  open,  and  exposed  to  the  prevailing 
winds.  The  sea  breeze  is  not  felt  at  Sholapore;  and  the 
only  wind  that  may  be  said  to  be  unhealthy  is  that  from 
the  east. 

The  climate  is  warm  and  dry  during  the  greater  part  of 
the  year,  the  mean  annual  temperature  being  about  80°. 
May  is  generally  the  hottest,  and  December  the  coldest 
month.  Fogs  occasionally  occur  during  the  months  of 
February  and  March  towards  evening.  The  atmosphere  is 
pure. 

The  following  are  the  approximate  mean  monthly  values, 
of  temperature : — 

The  high  day  temperature  varies  from  78°  in  December 
to  93°  in  April,  and  May. 

The  low  night  temperature  varies  from  66°  in  December 
to  79°  in  April. 

The  mean  annual  temperature  is  about  74°  ;  mean  daily 
range  9°. 

The  annual  fall  of  rain  is  about  33  inches,  of  which  nearly 
15  inches  fall  in  July,  August  and  September. 

Seroor. 

Latitude,  18°  50'  N.,  30  miles  S.W.  by  W.  of  Ahmed- 
nuggur. 

Longitude,  77°  25'  E. 
Height  above  sea,  1,752  ft. 

The  hill  fort  of  Poorundhur  is  situated  on  the  nearest 
table  land. 

The  station  generally  is  remarkably  open  and  exposed 
to  the  prevailing  winds.  The  W.  wind  is  most  commonly 
prevalent  at  the  station. 

The  climate  is  on  the  whole,  and  with  the  exception  of 
the  monsoon  months,  dry,  but  not  excessively  so,  being 
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within  the  influence  of  the  sea  breeze  which  generally  blows 
tolerably  strongly  towards  the  evening.  The  variations  of 
cold  and  heat,  dryness  and  moisture,  are  moderate  and 
not  sudden.  The  air  is  generally  free  from  dust  and  other 
impurities,  but  dust  storms  do  occasionally  occur  during 
the  hot  season. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  :  — 

The  high  day  temperature  varies  from  84°  in  September 
to  107°  in  April. 

The  low  night  temperature  varies  from  50°  in  January 
and  December  to  69°  in  May  and  June. 

The  mean  annual  temperature  is  about  75°;  mean  daily 
range  33°. 

The  annual  fall  of  rain  is  about  21  inches ;  of  which  8 
inches  fall  in  the  three  months  ending  August. 

Mulligaum. 

Latitude,  20°  32'  N.,  154  miles  N.E.  of  Bombay,  on  the 
Trunk  road  from  Bombay  to  Agra. 
Longitude,  74°  30'  E. 
Height  above  sea,  1,300  ft. 
Nearest  mountain  35  miles  distant  from  the  station,  which 
is  open  and  freely  exposed  to  all  winds,  except  those  from 
the  sea. . 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  81°  in  January  to 
96°  in  May. 

The  low  night  temperature  varies  from  64°  in  January  to 
82°  in  June. 

The  mean  annual  temperature  is  about  81° ;  mean  daily 
range  14°. 

Dhoolia. 

Latitude,  20°  54'  N.,  181  miles  N.E.  of  Bombay,  on  the 
route  from  Bombay  to  Agra. 

Longitude,  74°  45'  E. 
Height  above  sea,  1,000  ft. 
The  nearest  high  land  is  the  hill  fort  of  Galna,  24  miles 
distant  from  the  station  is  open,  and  would  be  freely  exposed 
to  the  winds,  if  not  so  encumbered  with  trees,  &c.  It  is 
exposed  to  N.W.,  and  occasionally  to  N.  and  N.E.  winds  in 
December,  January,  and  February,  veering  to  W.  in  March, 
and  S.W.  with  monsoon. 

The  climate  is  hot  and  close;  there  are  but  few  dust 
storms. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  80°  in  January  to 
97°  in  May. 

The  low  night  temperature  varies  from  62°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  80° ;  mean  daily 
range  13°. 

The  annual  fall  of  rain  is  about  84  inches ;  about  20  inches 
fall  in  the  months  of  July  and  September. 

Mhow. 

Latitude,  22°  33'  N.    Longitude,  75°  46'  E. 
Height  above  sea,  1,862  ft. 

The  station  is  open  and  freely  exposed  to  variable  winds, 
which  in  the  cold  season  are  northerly.  The  prevailing 
wind,  however,  is  from  the  W. 

The  climate  has  always  been  considered  good,  dry,  and 
cool.    The  atmosphere  is  seldom  loaded  with  dust. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  clay  temperature  varies  from  74°  in  December 
to  95°  in  May. 

The  low  night  temperature  varies  from  65°  in  January  to 
79°  in  April. 

The  mean  annual  temperature  is  about  74°  ;  mean  daily 
range  10°. 

Neemuch. 

Latitude,  24°  27'  N.,  155  miles  N.  W.  of  Mhow,  371  miles 
S.W.  of  Delhi. 

Longitude,  74°  54'  E.,  306  miles  W.  of  Saugor. 
Height  above  sea,  1,476  ft. 
The  nearest  mountains  are  distant  70  miles. 
The  western  side  of  the  camp  is  well  exposed  to  the  pre- 
vailing winds,  the  eastern  portion  is  shut  out  by  the  bazaar. 
For  four  months  of  the  year  N.  and  N.E.  winds  prevail, 
and  for  the  remainder  of  the  year  W.  and  S.W.  winds. 

5  K  4 
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The  dry  N.E.  winds  appear  predisposed  to  rheumatism, 

&c.         'n1    .  •  • ; 

The  climate  varies  with  the  season  of  the  year.  From 
November  15  to  February  15  the  air  is  cold,  dry,  and 
bracing  ;  and  from  the  middle  of  February  to  the  middle 
of  June  the  heat  gradually  increases,  the  maximum  being 
obtained  during  the  month  of  May,  when  fierce  hot  winds 
prevail.  During  the  monsoon  the  climate  is  mild  and 
pleasant.  In  October  the  heat  again  increases,  decreasing 
at  the  latter  end  of  the  month.  The  diurnal  variation  of 
the  temperature  is  great,  the  nights  being  generally  cool 
and  pleasant,  owing  to  the  elevation. 

The  atmosphere  contains  but  little  moisture,  even  during 
the  monsoon,  and  the  air  is  free  from  dust  and  other 
impurities. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  G23  in  January  to 
94°  in  May. 

The  low  night  temperature  varies  from  49°  in  January  to 
78°  in  June. 

The  mean  annual  temperature  is  about  71°  ;  mean  daily 
range  14°. 

The  annual  fall  of  rain  is  about  34  inches,  of  which  29£ 
inches  fall  in  June,  July,  and  August. 

Deesa. 

Latitude,  25°  14'  N.,  301  miles  N.W.  of  Mhow. 
Longitude,  72°  5'  E.,  251  miles  W.  of  Neemuch. 
Height  above  sea,  400  ft.,  370  miles  N.  of  Bombay. 

The  nearest  mountain,  Aboo,  is  1G  miles  distant  from  the 
station,  which  is  open  and  freely  exposed  to  the  winds. 
The  sea-breeze  (S.W.)  blows  from  about  the  middle  of 
March  to  the  end  of  June,  but  reaches  this  station 
exceedingly  dry  and  scorching.  The  winds  are  more 
variable  from  July  to  October,  but  generally  from  the 
S.  and  W. ;  this  is  the  wet  season.  Between  October  and 
March  N.  winds  are  most  frequent,  and  four  months  of  this 
period  are  dry,  cool,  and  bracing. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  79°  in  J anuary  to 
106°  in  May. 

The  low  night  temperature  varies  from  48°  in  December 
to  79°  in  June  and  July. 

The  mean  annual  temperature  is  about  80° ;  mean  daily 
range  26°. 

The  annual  fall  of  rain  is  about  25  inches;  19  inches 
fall  generally  in  June,  July,  and  August. 

Hyderabad.  Sinde. 
Latitude,  25°  30*  N.    Longitude,  69°  5'  E. 
Height  above  sea,  99  ft. 

The  nearest  mountain  is  about  20  miles  distant  from  the 
station,  which  is  freely  exposed  to  the  winds.  Cold  and 
variable  winds  affect  the  health  of  the  station  more  or  less. 

The  climate  is  exceedingly  dry,  even  when  heavy  showers 
of  rain  fall  about  July  and  August.  The  heat  is  extreme 
from  the  middle  of  March  to  the  middle  of  October,  and 
during  the  day  a  hot  breeze  blows  from  the  westward,  and 
dust  storms  are  frequent,  but  the  mornings  are  clear,  cool, 
and  refreshing,  except  in  September  and  October,  when 
the  whole  24  hours  are  disagreeably  oppressive.  • 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  71°  in  January  to 
99°  in  May  and  June. 

The  low  night  temperature  varies  from  58°  in  J  anuary 
and  December  to  85°  in  June. 

The  mean  annual  temperature  is  about  81°;  mean  daily 
range  14°. 

The  annual  fall  of  rain  is  about  21  inches;  15  inches 
fall  in  August. 

Nusseerabad. 
Latitude,  26°  20'  N.,  222  miles  W.  of  Agra. 
Longitude,  74°  50'  E.,  350  miles  N.W.  of  Saugor. 

Height  above  sea,  1,500  ft.,  143  miles  N.  of  Neemuch. 

There  is  a  range  of  hills  six  miles  from  the  station,  which 
is  open,  and  freely  exposed  to  the  winds.  During  the  hot 
season,  from  the  middle  of  March  to  the  middle  of  July, 
the  prevailing  winds  are  from  the  S.  and  S.W.,  these  are 
scorching,  and  in  order  to  keep  the  barracks  cool  khus- 
khus  tatties  are  used.  During  the  monsoon  the  winds  are 
variable  and  pleasant.  In  the  cold  season,  from  November 
to  March,  the  winds  are  from  the  N.  and  N.E. 

With  regard  to  the  climate,  the  temperature  ranges  very 
high  for  about  five  or  six  months,  in  July  sometimes  rising 
to  120°,  and  during  the  hot  season  there  is  a  hot  wind 


blowing  constantly,  day  and  night  from  the  W.  During 
the  hot  season,  the  station  is  visited  with  severe  dust 
storms,  causing  great  discomfort. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  65°  in  January  to 
993  in  June. 

The  low  night  temperature  varies  from  59°  in  December 
to  88°  in  June. 

The  mean  annual  temperature  is  about  7-9° ;  mean  daily 
range  9°. 

The  annual  fall  of  rain  is  about  1(5  inches  ;  8  inches 
fall  in  August,  13  inches  in  the  three  months  ending  August. 


Remarks  on  the  Climate  of  different  Stations  in 
the  Presidency  of  Madras. 

Madras  Presidency. 

This  presidency  extends  from  Cape  Comorin,  in  latitude 
8°  4'  to  the  N.  extremity  of  Ganjam,  in  latitude  20°  18' ; 
and  from  longitude  74°  9'  to  85°  15'  E,  and  is  bounded 
N.  and  N.W.  by  the  presidencies  of  Bengal  and  Bombay 
and  the  kingdoms  of  Nagpore  and  Berar. 

It  is  in  size  intermediate  between  the  two  other  presi- 
dencies. 

Pulamcottah. 

Latitude,  8°  43'  N.,  3  miles  E.  of  Tinnivelly. 

Longitude,  77°  48'  E.,  88  miles  S.  of  Madura. 

Height  above  sea,  120  ft.,  1G0  miles  S.W.  of  Trichinopoly. 

The  nearest  mountains  are  between  20  and  25  miles  dis- 
tant from  the  station,  which  being  situated  so  near  to  the 
apex  of  the  peninsula  is  exposed  to  winds  which  are,  except 
during  the  very  hottest  months,  moderately  cool.  The 
S.W.  wind,  which  sets  in  towards  the  close  of  May  con- 
tinuing to  the  end  of  August,  passes  over  an  extensive 
tract  of  cultivated  land,  and  is  thus  rendered  cool,  although 
disagreeable  at  times  on  account  of  its  violence,  and  raising 
dust  storms. 

The  following  arc  the  approximate  mean  monthly  values 
of  temperature :  — 

High  day  temperature  varies  from  86°  in  January  and 
December  to  94°  in  April  and  May. 

Low  night  temperature  varies  from  76°  in  January  to  84° 
in  April,  May,  and  June. 

Mean  annual  temperature  is  about  81°;  mean  daily 
range  10°. 

Annual  fall  of  rain  is  about  22  inches,  10  inches  of  which 
fall  in  September,  October,  November. 

Trichinopoly . 
Latitude,  10°  20'  N.    Longitude,  77°  10'  E. 
Height  above  sea,  250  ft. 

The  nearest  mountains  are  some  25  miles  distant  from 
the  station,  which  is  open  and  freely  exposed  to  winds. 
Hot  land  winds  blow  during  the  months  of  April,  May, 
and  June,  and  cold  N.E.  winds  during  the  monsoon. 

The  monthly  temperature  varies  from  78°  to  87°. 

The  mean  annual  fall  of  rain  is  about  30  inches. 

There  is  often  a  dry  and  sultry  atmosphere  for  months 
together.  Whirlwinds  accompanied  by  clouds  of  dust  and 
sand,  occur  at  short  intervals  in  May,  June,  and  July. 

Wellington. 
Latitude,  11°  5'  N.    Longitude,  77°  5'  E. 
Height  above  sea,  G,000  ft. 

The  nearest  mountain  is  Dodabetta,  9  miles  distant  from 
the  station,  which  is  open  and  freely  exposed  to  the  winds ; 
they  are  from  the  land,  principally  from  the  N.E.  and  SAY. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

High  day  temperature  varies  from  GG°  in  February  to  75° 
in  August  and  September. 

Low  night  temperature  varies  from  59°  in  September  to 
65°  in  May  and  June. 

The  mean  annual  temperature  is  about  62° ;  the  mean 
daily  range  is  about  9°. 

The  annual  fall  of  rain  is  about  31  inches. 

Salem. 

Latitude,  11°  39'  N.,  100  miles  S.E.  of  Bangalore. 
Longitude  78°  12'  E.,  170  miles  S.W.  of  Madras. 
Height  above  sea,  800  ft. 
The  Shevaroy  hills  are  5  miles  distant  from  the  station, 
which  is  not  open  to  any  wind  or  to  the  sea  breeze. 
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Bangalore. 

Latitude,  12°  57'  N.    Longitude,  77°  38'  E. 
Height  above  sea,  3,000  ft. 
Nundydroog,  36  miles  distant  from  the  station,  which 
is  freely  exposed  to  winds.    There  is  no  sea  breeze,  and  the 
land  wind  is  not  hot  like  that  up  the  country.    The  winds 
are  very  dry. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

High  day  temperature  varies  from  79°  in  January  to  91° 
in  May. 

Low  night  temperature  varies  from  59°  in  January  to  72° 
in  May. 

The  mean  annual  temperature  is  about  73° ;  the  mean 
daily  range  16°. 

The  annual  fall  of  rain  is  about  25  inches;  13  inches 
fall  in  June,  July,  and  August. 

Hurryhur. 

Latitude,  14°  31'  N.,  160  miles  N.W.  of  Bangalore. 

Longitude,  75°  51'  E.,  181  miles  N.E.  of  Mangalore. 

Height  above  sea,  1,831  ft.,  85  miles  S.W.  of  Bellary. 

The  nearest  table  lands  are  the  Babadbooder  hills  and 
Mercara,  lying  south  by  west  from  this  station,  both  at  a 
considerable  distance. 

The  station  is  sufficiently  open  to  all  the  prevailing 
winds,  which  generally  are  neither  cold  nor  variable,  and 
the  more  prevalent  are  from  the  N.E.  and  S.W.,  at  the 
seasons  respectively  constituting  the  corresponding  mon- 
soons. There  are  occasionally  westerly  winds  towards  the 
after  part  of  the  day,  which  are  generally  agreeable,  and  are 
usually  looked  upon  as  sea  breezes.  The  N.E.  and  E. 
winds,  which  usually  blow  in  the  early  part  of  the  year,  are 
mostly  hot  and  dry. 

The  climate  of  Hurryhur  is  dry,  with  a  considerable 
diurnal  range  of  temperature,  especially  in  the  cold  months 
of  the  year.  In  all  essential  respects  the  atmosphere  seems 
to  be  pure. 

Ramandroog . 
Latitude,  15°  8'  N.       Longitude,  76°  33'  E. 
Height  above  sea,  3,400  ft. 

This  station  is  37  miles  from  Bellary. 

The  climate  is  good.  The  station  is  situated  under  the 
influence  of  both  monsoons,  without  suffering  excessively 
from  either ;  it  is  near  enough  to  the  western  coast  to  have 
the  benefit  of  the  sea  breeze,  which  in  the  hot  season 
moderates  the  temperature.  It  is  situated  on  an  isolated 
range.  The  wet  season  commences  in  June  with  the  S.W. 
monsoon,  and  continues  with  intermissions  till  September. 
After  a  short  interval  the  N.E.  monsoon  sets  in  and  lasts 
till  November,  the  average  quantity  of  rain  being  from 
34  to  40  inches.  From  November  to  February  the  air  is 
clear,  and  easterly  winds  prevail. 

Kurnool. 

Latitude,  15°  50'  N.,  90  miles  N.E.  by  E.  of  Bellary. 
Longitude,  78°  5'  E. 
Height  above  sea,  800  ft. 
There  is  a  range  of  small  hills  about  4  miles  distant 
from  the  station,  which  is  open  and  freely  exposed  to  the 
winds. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

High  day  temperature  varies  from  79°  in  December  to 
93°  in  April  and  May. 

Low  night  temperature  varies  from  74°  in  December  to 
90°  in  April. 

The  mean  annual  temperature  is  about  84° ;  mean  daily 
range  4°. 

The  annual  fall  of  rain  is  about  72  inches  ;  40  inches  of 
which  fall  in  June,  July,  and  August,  17  inches  fall  gene- 
rally in  July. 

Bellary. 

Latitude,  17°  0'  N.    Longitude,  77°  0'  E. 
Height  above  sea,  1,500  ft. 

No  table  land  ;  but  about  six  miles  from  the  station  there 
is  a  range  of  small  hills,  and  among  these  a  peak,  rising  to 
1,000  ft.  above  the  station. 

The  station  is  open  and  freely  exposed  to  cold  E.  and  N.E. 
winds,  in  November,  Deeember,  and  January.  It  is  also 
exposed  to  warm  land  winds  from  February  to  June.  The 
rest  of  the  year  a  pleasant  strong  W.  wind  generally  is 
prevalent. 

The  climate  is  dry  and  temperature  not  very  high  ;  not 
being  humid,  the  heat  is  bearable ;  range  not  great.  No 
fogs.  Dust  storms  occasionally  occur,  but  the  air  is  usually 
clear. 


The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  78°  in  January 
and  December  to  92°  in  May. 

The  low  night  temperature  varies  from  65°  in  February 
to  77°  in  May. 

The  mean  annual  temperature  is  about  75°;  mean  daily 
range  12°. 

The  annual  fall  of  rain  is  about  22  in.;  11  in.  fall  in 
the  three  months  ending  November,  of  which  6  in.  fall  in 
October. 

Secunderabad. 
Latitude,  17°  28'  N.,  6  miles  N.  of  Hyderabad. 
Longitude,  78°  32'  E. 
Height  above  sea,  1,800  ft. 
The  table  land  of  Bedur  is  70  miles  distant  from  the 
station,  which  is  open,  and  free  currents  of  air  everywhere 
exist.     It  is  much  exposed  to  cold  and  variable  winds 
during  and  after  the  rainy  monsoon,  and  when  the  rains 
have  quite  passed  away  ;    there  is   an  extreme  dryness 
combined  with  cold,  parching  yet  chilling  the  surface. 

The  climate  may  be  characterized  as  remarkably  dry. 
The  average  number  of  days  on  which  rain  falls  is  about  50. 
From  January  to  June  the  air  is  dry;  the  first  two  months 
being  cool  and  variable  in  temperature.  From  March  to 
June  hot  land  winds  blow,  and  the  heat  is  great.  Fogs  are 
unfrequent,  and  dew  seldom  deposited.  The  air  is  gene- 
rally clear ;  but  liable,  in  the  hot  season,  to  occasional 
dust  storms. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  mean  high  day  temperature  varies  from  77°  in 
December  to  95°  in  May. 

The  mean  low  night  temperature  varies  from  64°  in 
January  to  82°  in  May. 

The  mean  annual  temperature  is  about  74° ;  mean  daily 
range  12°. 

The  annual  fall  of  rain  is  about  28  inches. 

Madras  Presidency. 
Malabar,  or  West  Coast  Stations. 
Quilon. 

Latitude,  8°  53'  N.,  38  miles  N.W.  of  Trevandrum. 
Longitude,  76°  39'  E.,  225  miles  S.E.  of  Cannanore. 
Height  above  sea,  40  ft.,  385  miles  S.W.  of  Madras. 
The  nearest  mountains  are  the  Wurrakally  hills,  about 
12  miles  distant  from  the  station,  which  is  open  and  well 
exposed  to  sea  and  land  winds.    The  sea  is  about  250  yards 
distant  from  the  station. 

The  effects  of  the  climate  on  Europeans  is  renovating. 
During  the  rains,  the  weather  is  close ;  during  the  dry 
weather,  parching  but  free  from  dust. 

Cochin. 

Latitude,  9°  11'  N.    Longitude,  76°  E. 
Height  above  sea,  40  ft. 

Nearest  high  ground  is  about  30  miles  distant.  The 
hills  rise  to  a  hight  of  6,000  ft.  above  the  level  of  the  sea. 

The  station  is  exposed  to  cold  and  variable  winds  from 
the  land  side,  during  the  dry  season,  beginning  in  November, 
about  7  p.m.,  and  gradually  becoming  later,  until,  in  Feb- 
ruary, its  commencement  is  about  2  a.m. 

The  climate  is  variable  ;  the  breeze  from  the  land,  owing 
to  its  coming  over  a  large  expanse  of  water,  is  moist  and 
chilly.    It  is  occasionally  very  sultry. 

Tellicherry. 

Latitude,  11°  45'  N.,  95  miles  S.W.  of  Seringapatam. 
Longitude,  75°  33'  E. 
Height  above  sea, 
The  Wynaad  range  of  hills  is  30  miles  distant  from  the 
station,  which  is  on  the  sea  coast,  and  exposed  to  the  sea 
breeze.    The  land  wind  is  excluded  by  trees,  houses,  and 
gardens. 

The  climate  is  moist,  especially  during  the  monsoon. 
The  hottest  months  are  March,  April,  and  May;  but  it  is 
cooler  than  at  most  other  Indian  stations.  The  air  is  gene- 
rally pure.  The  wet  season,  from  May  to  September,  is 
the  most  unhealthy. 

Cannanore. 

Latitude,  11°  52'  N.    Longitude,  75°  30'  E. 
Height  above  sea,  1 5  ft. 
The  nearest  mountain  range  is  the  Western  Ghauts,  30 
to  40  miles  distant  from  the  station. 
During  November,  December,  and  January  a  strong  land 
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wind  blows  from  shortly  after  sunset  until  the  earth  has 
been  sufficiently  heated  by  the  sun  of  next  day,  when  a 
current  almost  invariably  sets  in  from  the  sea. 

The  climate  at  this  station  is,  on  the  whole  tolerably 
equable,  it  is  occasionally  variable  and  chilly,  and  during 
the  wet  season  it  is  moist  and  debilitating. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  82°  in  August  to 
90°  in  April. 

The  low  night  temperature  varies  from  76°  in  October  to 
82°  in  April. 

The  mean  annual  temperature  is  about  82° ;  mean  daily 
range,  7°. 

The  annual  fall  of  rain  is  about  121  inches,  of  which 
about  85  inches  fall  in  June,  July,  and  August. 

Mercara. 

Latitude,  12°  24'  N.,  47  miles  N.E.  of  Cannanore. 

Longitude,  75°  48'  E.,  130  miles  S.E.  of  Mangalore. 

Height  above  sea,  4,500  ft.,  315  miles  W.  of  Madras. 
The  station  is  exposed  to  every  wind  that  blows.  The 
sea  breeze  is  distinctly  felt.    The  east  wind  is  dreaded  as 
parching  and  destroying  young  trees. 

The  climate  of  Mercara  is  excellent.  The  temperature 
during  the  hottest  season  ranging  from  62°  to  75°.  For 
six  months  of  the  year  it  rains  heavily,  but  the  loads  are 
dusty  whenever  rain  is  long  withheld. 

French  Rocks. 

Latitude,  12°  31'  N.,  5  miles  N.  of  the  River  Cauvery, 
at  Seringapatam. 
Longitude,  76°  45'  E. 
Height  above  sea,  2,560  ft. 
There  are  no  mountains  or  high  lands  near  the  station j 
which  is  exposed  to  variable  winds,  not  to  sea  breeze. 

The  climate  is  good,  being  dry  during  eight  months 
of  the  year,  and  somewhat  moist  during  the  monsoon.  It 
is  not  very  variable,  and  pretty  free  from  fog  or  damp. 
There  are  occasional  dust  storms,  which  last  but  a  short 
time. 

Mangalore. 
Latitude,  12°  50'  N.    Longituae,  75°  0'  E. 
Height  above  sea,  40  ft.,  on  the  coast  W. 
The  nearest  mountain  is  about  50  miles  distant  from  the 
station,  which  is  exposed  to  land  and  sea  breezes. 

Madras  Presidency. 
Coromandel  or  East  Coast  Stations. 
Arcot, 

Latitude,  12°  30'  N.    Longitude,  79°  8'  E. 
Height  above  sea,  550  ft. 
The  nearest  table  land  is  at  Palamanair,  50  miles  off, 
and  about  1000  feet  higher  than  this  station. 

The  climate  is  generally  a  dry  heat.  In  the  monsoon 
and  cold  weather,  the  station  is  subject  to  fogs  on  the  lower 
ground,  which  extend  on  to  the  irrigated  land.  In  the  hot 
weather  occasional  dust  storms  take  place. 

Vellore. 

Latitude,  12°  55'  N.,220  miles  N.  of  Madura. 

Longitude,  79°  11'  E.,  104  miles  E.  of  Bangalore. 

Height  above  sea,  675  ft.,  94  miles  N.W.  of  Cuddalore, 
79  miles  W.  of  Madras. 

The  nearest  hill  is  about  £  of  a  mile  from  the  cantonment 
and  has  an  elevation  of  780  feet. 

The  prevailing  winds  in  February  are  northerly ;  after 
March  S.E.  winds  are  prevalent,  they  are  hot  during  the 
day,  but  occasionally  cool  towards  early  morning.  The 
sea  breeze  occasionally  in  the  afternoon  is  strong,  but  it  is 
generally  light,  or  is  replaced  by  long-shore  winds  direct. 

This  is  a  hot  station. 

Palaveram. 

Latitude,  12°  58'  N.,  11  miles  S.W.  of  Madras. 

Longitude,  80°  15'  E. 

Height  above  sea,  40  ft. 

There  are  no  hills  of  any  extent  nearer  than  the  Neil- 
gherries. 

The  station  would  be  open  were  it  not  for  the  two  hills 
on  the  sea  or  south  side,  which  in  a  great  measure  exclude 
the  sea  breeze  or  only  cool  wind,  whereas  it  is  quite  exposed 
to  the  land  or  hot  winds.    This  is  one  of  the  hottest  stations 


in  India,  the  thermometer  seldom  being  below  80°,  there  is 
no  cold  season. 

The  observations  of  the  Madras  Observatory  would  apply 
here,  except  that  the  air  is  always  much  closer. 

Saint  Thomas'  Mount. 

Latitude,  13°  0'  N.,  252  miles  N.E.  of  Madura. 
Longitude,  80°  15'  E.,  95  miles  N.  of  Cuddalore, 
Height  above  sea,  60  feet,  178  miles  E.  of  Bangalore, 

10  S.W.  of  Madras. 
St.  Thomas'  Mount  rises  close  behind  the  barracks. 
The  station  is  exposed  both  to  the  sea  breeze  and  land 
wind. 

The  climate  is  dry  for  at  least  nine  months,  and  hot  all 
the  year  round,  varying  from  71°  to  95°.  There  are 
heavy  rains  during  the  months  of  October  and  November, 
and  occasional  showers  from  July  till  September.  The 
average  annual  fall  is  between  30  and  40  inches.  The  climate 
is  very  equable ;  fogs  are  rare,  the  air  very  dusty  during  the 
dry  season. 

Poonamallee. 

Latitude,  13°  2'  N.,  13  miles  due  W.  of  Madras. 
Longitude,  10°  10'  E.,  9  miles  direct  line  from  coast. 
Height  above  sea,  2  ft. 
There  are  hills   of  unknown  height   40  miles  distant 
from  the  station,  which  is  open,  and  freely  exposed  to  vari- 
able winds,  and  to  land  and  sea  breezes. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

High  day  temperature  varies  from  80°  in  January  and 
November  to  8/°  in  June. 

Low  night  temperature  varies  from  74°  in  January  to 
82°  in  June,  July,  and  August. 

The  mean  annual  temperature  is  about  82° ;  mean  daily 
range  4°. 

The  annual  fall  of  rain  is  about  50  inches;  30  inches  of 
which  fall  in  September,  October,  and  November. 

Nellore. 

Latitude,  14°  20'  N.    Longitude,  80°  0'  E. 
Height  above  sea,  50  ft. 

The  nearest  mountains  are  40  miles  distant  from  the 
station,  which  is  open,  and  freely  exposed  to  winds.  The 
same  winds  prevail  here  as  at  Madras,  Nellore  being  under 
the  influence  of  the  same  monsoons.  The  long-shore 
southerly  winds  in  March  and  April  are  very  exhausting 
to  a  European  constitution. 

The  climate  of  this  station  is  particularly  dry,  with  little 
variability. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  76°  in  January 
to  93°  in  May. 

The  low  night  temperature  varies  from 

The  mean  annual  temperature  is  about  82°. 

The  annual  fall  of  rain  is  about  60  inches  ;  40  inches  fall 
in  September,  October,  and  November,  of  which  32  inches 
fall  in  November. 

Madras  Presidency. 

East  Coast  upper  portion,  ranging  from  16°  N.  to  19£°  N. 

Musuliputam. 

Latitude,  16°  10'  N.,  325  miles  N.E.  of  Bangalore. 
Longitude,  81°  13'  E.,  195  miles  S.E.  of  Hydrabad. 
Height  above  sea,  7  ft.,  215  miles  N.  of  Madras. 

The  nearest  high  land  is  the  Condapillay  hills,  about  55 
miles  distant,  at  an  elevation  of  900  to  1000  feet  above  the 
level  of  the  station. 

The  climate  has  the  character  of  being  salubrious.  It  is 
dry  during  the  hot  season,  and  damp  during  the  monsoon, 
is  not  of  a  penetrating  character.  The  heat  is  great  at  times 
during  the  hot  land  winds  in  April,  May,  and  the  early  part 
of  June.  It  is  not  subject  to  any  great  variations  of  tem- 
perature, but  the  early  mornings  in  the  month  of  February 
are  distinguished  by  dense  fogs,  which  are  dispersed  by  the 
sun  at  about  8  o'clock.  During  the  dry  weather  the  station 
is  subject  to  severe  dust  storms  which  sweep  across  in  heavy 
clouds  so  as  at  times  to  obscure  the  atmosphere. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  82°  in  January 
to  95°  in  May. 
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The  low  night  temperature  varies  from  68°  in  December 
to  82°  in  May  and  June. 

The  mean  annual  temperature  is  about  80° ;  mean  daily- 
range  12°. 

The  annual  fall  of  rain  is  about  43  inches. 

Guntoor. 

Latitude,  16°  20'  N.,  300  miles  N.E.  of  Bangalore. 

Longitude  80°  30'  E.,  225  miles  N.  of  Madras- 

Height  above  sea,  100  ft.,  47  miles  W.  of  Masulipatam. 

The  nearest  mountain  is  one  of  a  range  called  Kondaveed 
and  is  about  12  miles  distant  from  the  station,  which  is 
freely  exposed  to  the  winds.  Sometimes  during  the  months 
of  November  and  December  intensely  cold  winds  from  the 
N.  or  N.W.  set  in,  and  continue  for  five  or  six  days,  which 
cause  severe  colds  to  Europeans.  The  sea  breeze  blows 
pretty  constantly  every  evening  during  the  hotter  months 
of  the  year,  with  a  most  pleasant  and  salutary  effect.  Land 
winds  blow  at  times  with  great  strength. 

The  climate  of  Guntoor  may  be  stated  to  be  dry,  warm, 
and  not  subject  to  sudden  variations  of  temperature.  Fogs 
occasionally  prevail  at  the  end  of  the  year.  The  air  is  quite 
free  from  dust  or  other  impurity,  and  the  climate  would 
seem  to  have  a  most  beneficial  effect  upon  convalescents 
from  malarious  fever,  &c. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  79°  in  December 
to  94°  in  May  and  June. 

The  low  night  temperature  varies  from  65°  in  December 
to  84°  in  May  and  June. 

The  mean  annual  temperature  of  the  air  is  about  81°; 
mean  daily  range,  10°. 

The  annual  fall  of  rain  is  about  42  inches  ;  18  inches  fall 
in  the  three  months  June,  July,  and  August,  and  15  inches 
in  the  next  three  months. 

Samulcottah. 

Latitude,  17°  4'  N.,  245  miles  E.  of  Hydrabad. 

Longitude,  82°  14'  E.,  410  miles  N.E.  of  Bangalore. 

Height  above  sea,  50  feet,  300  miles  N.  of  Madras. 

550  miles  S.W.  of  Calcutta. 

The  hill  of  Dhumaverim  is  to  the  N. ;  it  is  distant  12  miles 
from  the  station,  which  is  not  exposed  to  cold  or  variable 
winds,  the  coldest  being  the  N.  which  is  seldom  felt. 

The  N.E.  and  E.  sea  breezes  prevail  from  October  to 
January;  the  S.E.  and  S.  winds  from  January  to  May  ; 
and  land  winds  S.W.  and  W.  by  S.  from  May  to  Sept- 
ember. 

Samulcottah  is  moderately  dry  for  eight  months  of  the 
year,  and  moderately  damp  for  the  remaining  four  months. 
Unless  for  a  few  days  before  the  S.W.  monsoon  there  is  no 
excessive  heat,  and  from  November  to  March  the  tempera- 
ture is  agreeable. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  81°  in  January  to 
96°  in  May. 

The  low  night  temperature  varies  from  66°  in  December 
to  82°  in  May  and  June. 

The  mean  annual  temperature  79°;  mean  daily  range  13°. 
The  annual  fall  of  rain  is  about 

Vizianagrum. 
Latitude,  18°  7'  N.,  329  miles  E.  of  Hydrabad. 
Longitude  83°  28'  E.,  200  miles  N.E.  of  Masulipatam. 

438  miles  S.E.  of  Calcutta. 
The  nearest  mountain  is  Galleepareevatum,  distant  about 
40  miles  from  the  station,  which  is  exposed  to  cold  sea 
breezes,  and  land  winds. 

Berhampore. 

Latitude,  19°  20'  N.,  150  miles  N.E.  of  Vizagapatam. 

Longitude,  84°  50'  E.,  325  miles  S.E.  of  Calcutta. 
Height  above  sea,  112  ft. 

The  nearest  mountain  is  8  miles  distant  from  the  station 
which  is  open  and  freely  exposed  to  the  winds  except 
on  the  west ;  it  is  exposed  to  variable  winds ;  to  cold 
winds,  November  to  February ;  to  hot  land  winds,  March 
to  June;  to  S.W.  winds  from  June  to  September;  and  to 
N.E.  winds  from  the  end  of  September  to  October. 

The  climate  may  be  considered  a  dry  one  from  March 
to  the  middle  of  June,  the  heat  from  April  to  the  latter  part 
of  June  being  very  great.    In  July  and  August  the  climate 


is  variable.  September,  October,  and  November  are  damp 
months.  January  and  February  are  cold  and  foggy.  There 
are  occasional  dust  storms  which  do  not,  however,  render 
the  air  impure. 

Three  stations  belonging  probably  to  Bombay  Presidency. 
Jaulnah. 

Latitude,  19°  50'  N.,  240  miles  N.W.  of  Secunderabad. 

Longitude,  75°  56'  E.,  235  miles  S.W.  of  Nagpore. 

Height  above  sea,  1,652  ft.,  210  miles  N.E.  of  Bombay. 

The  nearest  high  table  land  is  that  of  Roza,  55  miles 
distant  from  the  station,  which  is  open,  and  freely  exposed, 
but  not  to  cold  or  variable  winds.  The  land  or  dry  westerly 
winds  blow  during  the  months  of  March,  April,  May,  and 
June.  The  station  is  too  far  from  the  sea  for  the  breeze 
to  reach  it. 

The  climate  is  generally  salubrious ;  dry  and  cold,  yet 
liable  to  great  sudden  variations  of  temperature.  Fogs  and 
damp  are  rare.    The  air  is  pure,  rarely  containing  dust,  &c. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature  : — 

The  high  day  temperature  varies  from  80°  in  January  to 
96°  in  May. 

The  low  night  temperature  varies  from  64°  in  January 
and  December  to  82°  in  June. 

The  mean  annual  temperature  is  about  80°;  mean  daily 
range,  13°. 

The  annual  fall  of  rain  is  about  40  inches. 

Kamptee. 

Latitude,  21°  10'  N.,  10  miles  N.E.  of  Nagpore. 

Longitude,  79°  50'  E.,  722  miles  from  Madras. 

Height  above  sea,  900  ft.,  324  miles  from  Secunderabad. 

577  miles  from  Bombay. 
The  nearest  mountains  are  those  of  Chindwarra  and 
Seonie. 

The  station  is  open  to  every  wind  that  happens  to  blow. 

The  hot  land  winds  are  very  distressing  in  May,  and 
until  the  rains  set  in  in  June.  The  station  being  400  miles 
distant  from  the  sea,  no  mention  of  the  sea  breeze  need 
be  made. 

The  climate  partakes  of  both  heat  and  cold.  The  year 
is  divided  into  three  seasons,  cold,  hot,  and  rainy;  transitions 
of  which  are  regulated,  and  may  be  calculated  at  certain 
periods. 

The  cold  season  is  from  the  middle  of  October  to  the 
middle  of  March  ;  the  hot  season,  from  the  middle  of  March 
to  the  middle  of  June ;  and  the  rainy  season  from  the 
middle  of  June  to  the  middle  of  October.  The  rainy  season 
is  preceded  by  distressing  sultriness;  and  there  is  a  con- 
siderable diurnal  range  of  temperature  m  the  cold  season 
which  is  extremely  prejudicial  to  weak  constitutions. 

The  following  are  the  approximate  mean  monthly  values 
of  temperature : — 

The  high  day  temperature  varies  from  78°  in  January 
and  December  to  96°  in  May. 

The  low  night  temperature  varies  from  62°  in  January 
and  December  to  83°  in  June. 

The  mean  annual  temperature  is  about  80° ;  mean  daily 
range  15°. 

The  annual  fall  of  rain  is  about 

Ho shing abaci.  (N.W.  Provinces.) 

Latitude,  22°  44'  N.,  114  miles  S.W.  of  Saugor. 

Longitude,  77°  44'  E.,  428  miles  S.W.  of  Allahabad. 

144  miles  E.  of  Mhow. 
924  miles  N.W.  of  Calcutta. 

The  Putchmaree  hills  are  about  70  miles  distant  from 
the  station,  which  is  open  and  is  not  particularly  exposed  to 
cold  or  variable  winds. 

The  climate  is  exceedingly  hot,  oppressive,  and  relaxing 
for  the  greater  part  of  the  year,  and  very  trying  to  a 
European  constitution. 

The  following  are  the  approximate  mean  monthly  tempe- 
ratures of  the  air  : — 

The  high  day  temperature  varies  from  78°  in  January  to 
97°  in  May. 

The  low  night  temperature  varies  from  61°  in  January  to 
83°  in  June. 

The  mean  annual  temperature  is  about  79° ;  mean  daily 
range  14°. 


5L  2 


820 


ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


EELATING  TO  SECTION  II. 

Mean  Monthly  Observed  Maximum  Temperature  of  the  Air. 

Tables  XLIII.  to  XLV.  at  Elevations  below  1,000  Feet. 
Tables  XLVI.  to  LIL  at  Elevations  above  1,000  Feet. 

Table  XLIII.,  showing  the  Mean  Monthly  Maximum  Temperature  of  the  Air  at  Elevations  below  1,000  Feet 
between  the  Latitudes  8°  43'  N.  and  17°  4'N.  and  Longitudes  75°  30'  E.  and  82°  14'  E.,  principally  in  the  Madras 
Presidency. 


Place 

Palam- 

COTTAH. 

Canna- 

NORE. 

POONA- 
JIALLEE. 

Fort  St. 
George. 

Madras. 

Nellore. 

KrjRNOOL. 

GUNTOOR. 

Samul- 

COTTAH. 

Means. 

Latitude 

8°  43'  N. 

11°52'N. 

13°  2'  N. 

13°  4'  N. 

13°  6'  N. 

14°  20'  N. 

15°  50'  N. 

16°  20'  N. 

17°  4'  N. 

14°  49'  N. 

Longitude 

77°  48'  E. 

75°  30'  E. 

80    10  Hi. 

80°  14'  E. 

80°  21'  E. 

80°  0'  E. 

78°  5'  E. 

80°  30'  E. 

82°  14'  E. 

79°  2G'E. 

Height  .  . 

120  feet. 

15  feet. 

2  feet. 

50  feet. 

800  feet. 

100  feet. 

50  feet, 

126  feet. 

5  Years, 

10  Years, 

5  Years, 

30  Years, 

2  Years, 

3  Years, 

5  Years, 

3  Years, 

Month. 

1855  to' 

1850  to 

1855  to 



1796  to 

1859  and 

1857  to 

1855  to 

1857  to 

l.v"59. 

1S59. 

1859. 

1 825. 

1  880. 

1859. 

1859. 

1 859. 

January  - 

o 

86 

o 

87 

0 

80 

o 

84 

o 

84 

o 

76 

c 

80 

o 

82 

0 

78 

o 

82 

February  - 

90 

87 

81 

87 

88 

80 

85 

84 

83 

85 

March 

93 

89 

82 

89 

91 

85 

91 

91 

88 

89 

April 

94 

90 

85 

93 

93 

86 

93 

91 

92 

91 

May 

94 

88 

86 

101 

100 

93 

93 

94 

95 

94 

June 

93 

83 

87 

99 

98 

92 

88 

94 

90 

92 

July  -       -  - 

92 

83 

86 

92 

95 

87 

85 

86 

85 

88 

August 

93 

82 

84 

96 

94 

86 

83 

87 

85 

88 

September  - 

93 

83 

83 

92 

93 

87 

84 

84 

85 

87 

October 

91 

84 

82 

90 

92 

85 

85 

81 

83 

86 

November  - 

87 

87 

80 

86 

87 

78 

80 

81 

80 

83 

December  - 

86 

86 

81 

86 

84 

77 

79 

79 

78 

82 

Means  - 

91 

86 

83 

01 

92 

84 

85 

86 

85 

87 

Difference  beO 

tween  hottest  1 
and      coldest  [ 

8 

8 

7 

17 

16 

17 

14 

15 

17 

12 

months.  J 

Table  XLIV..  showing  the  Mean  Monthly  Maximum  Temperature  at  Elevations  below  1,000  Feet  between  the 
Latitudes  15°  o0'  N.  and  25°  30'  N.  and  Longitudes  67°  2'  E.  and  73°  41'  E.,  principally  in  the  Bombay  Presidency. 


Place  .... 

Vix- 

RlJTNA- 

Dai>oo- 

Sdeat. 

I3.UCODA. 

Rajcote- 

Ahieed- 

KuRRA- 

Deesa. 

Hyder- 

Jacob- 

Means. 

GORLA. 

G1IERRY. 

LEE. 

abad. 

CHEE. 

abad. 

ABAB. 

Latitude  .     .  . 

15°50'N. 

17°  0'  N. 

17°48'N. 

21°10'N. 

22°  16'N. 

22°  18'N. 

23°0'N. 

24°51'N. 

25°  14'  N. 

25°  30'N. 

21°22'N. 

Longitude 

73°41'E. 

73°20'E. 

73°  16'E. 

72°  52' E. 

73°  14'E. 

70°  50' E. 

72°  0'  E. 

67°  2'  E. 

72°  5'  E. 

69°  5'E. 

71°44'E. 

Height 

20  feet. 

150  feet. 

GOO  feet. 

33  feet. 

90  feet. 

450  feet. 

320  feet. 

27  feet. 

400  feet. 

99  feet. 

220  feet. 

215  feet. 

4  Years, 

5  Years, 

2  Years, 

1 0  Years, 

7  Years, 

4  Years, 

2  Years, 

3  Years, 

2  Years, 

12  Years, 

Month. 

1856  to 

1855  to 

1858and 

1850  to 

1847  to 

1857  to 

1858  and 

1857  to 

1856  and 

1848  to 

1859. 

1859. 

1859. 

1859. 

1853. 

1860. 

1859. 

1859. 

1857. 

1859. 

0 

o 

o 

o 

O 

o 

O 

O 

O 

O 

January 

84 

86 

88 

87 

84 

78 

78 

79 

79 

71 

77 

81 

February- 

85 

87 

89 

91 

90 

83 

96 

77 

85 

78 

82 

86 

March 

87 

90 

91 

98 

96 

89 

94 

85 

94 

89 

93 

91 

April 

88 

92 

93 

101 

94 

97 

104 

87 

102 

94 

100 

96 

May  -          -  - 

88 

93 

91 

100 

105 

99 

108 

91 

106 

99 

108 

99 

June  - 

85 

89 

86 

94 

98 

95 

94 

95 

100 

99 

109 

95 

July  - 

83 

85 

83 

90 

91 

88 

104 

91 

93 

95 

108 

92 

August 

82 

84 

80 

87 

88 

84 

92 

92 

87 

93 

102 

88 

September 

82 

85 

83 

90 

90 

85 

90 

89 

89 

90 

101 

88 

October 

84 

87 

88 

93 

87 

89 

90 

92 

93 

89 

94 

90 

November 

83 

87 

92 

91 

90 

86 

87 

89 

89 

80 

88 

87 

December 

85 

87 

87 

88 

89 

79 

79 

81 

82 

73 

79 

83 

Means 

85 

88 

88 

92 

92 

88 

93 

87 

92 

87 

95 

90 

Difference     between  "1 

hottest  and  coldest  > 

6 

9 

13 

14 

21 

21 

30 

18 

27 

28 

32 

18 

months.  J 
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Table  XLV.,  showing  the  Mean  Monthly  Maximum  Temperature  at  Elevations  below  1,000  Feet  between  the 
Latitudes  20°  18'  N.  and  23°  29'  N.  and  Longitudes  74°  33'  E.  and  92°  41'  E.  in  the  Presidency  of  Bengal. 


Place    .    .  . 

Thtet 
Mto. 

1 

Seeta- 

1SOLDEE. 

Fort 
William, 
Calcutta 

Beeham 

PORE. 

'  Chunar 

Be- 
nares. 

Luck- 
now. 

Meertjt 

Feroze- 

PORE. 

Punjab. 

Seal- 

KOTE. 

Means. 

Latitude 

20°18'N 

21°  10'N 

22°  34' N. 

24°  5'  N. 

25°  5' N. 

25°  17'N 

2G°  0'N. 

28°59'N 

30°55'N 

31°40'N 

32°29'N 

26°49'N. 

Longitude 

^92°  46'  E. 

79°  9'E. 

88°25'E. 

88°17'E 

83° 0'  E. 

83°  4'  E. 

82°  0'E. 

77°46'E 

74°35'E 

74°  45'  E. 

74°  33'  E 

80°  33' E. 

Height  .■ 

240  feet. 

939  feet. 

58  feet. 

76  feet. 

250  feet. 

270  feet. 

360  feet. 

900  feet. 

720  feet. 

800  feet. 

900  feet. 

527  feet. 

Mouth. 

1  Year, 

o  I  (Mrs, 
1858  to 

1855  to 

o   x  trai  o, 

1857  to 

1  fi  Voai-a 
1  U   1  cula, 

1850  to 

2  i  ears, 
1858  and 

3  \  ears, 
1858  to 

1  Year, 

loOJ. 

5  Years, 
1855  to 

3  Years, 
1857  to 

1  Year, 
1859. 

1860. 

1859. 

1859. 

1859. 

1859. 

1860. 

1859. 

1859. 

January 

o 

89 

80 

78 

76 

O 

76 

O 

73 

O 

78 

o 

72 

O 

72 

O 

61 

63 

O 

73 

February 

95 

84 

83 

82 

82 

74 

78 

74 

77 

66 

66 

76 

March 

98 

88 

90 

91 

93 

78 

89 

76 

89 

76 

80 

85 

April 

101 

97 

93 

98 

98 

88 

98 

92 

95 

83 

89 

93 

May 

93 

99 

94 

99 

102 

98 

100 

103 

105 

89 

94 

98 

June           -  — 

84 

9l 

91 

100 

103 

90 

98 

97 

106 

92 

98 

17 

if  i 

»j  uiy 

O  / 

RA 
Ot 

88 

92 

i/D 

87 

96 

99 

i  m 

fiQ 

Oil 

yo 

93 

August 

87 

83 

87 

90 

94 

83 

88 

92 

96 

88 

92 

89 

September  - 

88 

84 

88 

91 

93 

86 

88 

85 

96 

86 

91 

89 

October 

87 

85 

87 

88 

91 

81 

86 

90 

89 

84 

86 

87 

November  - 

85 

79 

82 

81 

85 

74 

78 

81 

81 

72 

76 

79 

December  - 

84 

74 

77 

75 

77 

68 

66 

69 

73 

65 

64 

71 

Means 

90 

86 

86 

89 

91 

82 

87 

86 

90 

79 

83 

86 

Difference  between  ] 

hottest  and  coldest  I 

17 

25. 

17 

25 

27 

30 

34 

34 

34 

31 

35 

27 

months. 

Table  XLVL,  showing  the  Mean  Monthly  Maximum 
Temperature  at  Elevations  between  1,000  and  2,000 
Feet  between  the  Latitudes  17°  0'  N.  and  17°  28'  N. 
and  Longitudes  77°  0'  E.  and  78°  32'  E.  in  the  Madras 
Presidency. 

Table  XLVIL,  showing  the  Mean  Monthly  Maxi- 
mum Temperature  at  Elevations  above  3,000  Feel 
between  the  Latitudes  11°  25' N.  and  12°  57'  N 
and  Longitudes  77°  5'  E.  and  77°  38'  E.  in  the 
Madras  Presidency. 

Bellary. 

Sec.under- 

AI5AD. 

Means. 

Place  

Bangalore. 

Wellington. 

Latitude  .... 

17°  0'  N. 

17°  28'  N. 

17°  14' N. 

12°  57'  N. 

11°  25'  N. 

Longitude  .... 

77°  0'  E. 

78°  32'  E. 

77°  46'  E. 

77°  38' E. 

77°  5'  E. 

1,500  feet. 

1,800  feet. 

1,650  feet. 

3,000  feet. 

6,000  feet. 

Month. 

9  Years, 
1851  to 
1859. 

10  Years, 
1850  to 
1859. 

Month. 

1  Year, 
1859. 

1  Year, 
1859. 

January  - 

O 

78 

78 

78 

January  ... 

O 

79 

O 

68 

February  -          -  - 

81 

82 

82 

February  ... 

83 

66 

March  - 

85 

87 

86 

March   -          -          -  - 

88 

71 

April  - 

90 

92 

91 

April  - 

86 

67 

May  - 

92 

95 

94 

May      ...  . 

91 

73 

June  - 

86 

86 

86 

June     -          -          -  - 

84 

73 

July 

82 

83 

83 

July      -          -                  -  - 

84 

74 

August  ... 

82 

83 

83 

August  ... 

81 

75 

September 

84 

82 

83 

September 

82 

75 

October  - 

80 

82 

81 

October  ... 

82 

74 

November 

80 

79 

79 

November  ... 

79 

68 

December  -          -  - 

78 

77 

78 

December  ... 

80 

75 

Means  -          -  - 

83 

84 

83 

Means  ... 

83 

72 

Difference  between  hottest  "1 
and  coldest  months.  J 

14 

18 

16 

Difference  between  hottest  and  1 
coldest  months.  j 

12 

9 

5  L  3 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


T\ble  XL VIII.,  showing  the  Mean  Monthly  Maximum  Temperature  at  Elevations  between  1,000  and  2,000  Feet 
between  the  Latitudes  16°  ll'N.  and  26°  20' N.,  and  Longitudes  73°  l'E.  and  77°25'E.,  principally  in  the  Bombay 
Presidency. 


Place  . 

HULL AD- 
GHEE. 

Kola- 
pore. 

Shola- 

PORE. 

Poona. 

Seroor. 

Dhoolia. 

Mhow. 

Ahmed- 

NUGGUR. 

Neemucii. 

NUSSEER- 
ABAD. 

Means. 

Latitude 

16°  ll'N. 

16°42'N. 

17°  40'  N. 

18°  30'  N. 

18°  50'  N. 

20°  54'  N. 

22°  33' N. 

23°  34'  N. 

24°  27'  N. 

26°  20'  N. 

20°  35'  N. 

Longitude 

75°33'E. 

74°  18'  E. 

76°  0'  E. 

74°  0'  E. 

77°  25'  E. 

74°  45'  E. 

75°  46'  E. 

73°  1'  E. 

74°  54'  E. 

74°  50'  E. 

75°  3'  E. 

Height 

l,  /  outeet. 

l ,  /  y  *  ieet. 

1  QOI  -Toot 

i  ,t>uu  ieet. 

1,  i  dj,  ieei. 

i  nnn  fppt 

1  ,UUu  lCCt. 

l  Sfi'^  feet 

1  9  00  feet 

1  4.7 'fi  feet 

1  fppt 

1  .OUU         I . 

i  ,do  >j  ieei. 

5  Years, 

1 0  Years, 

11  Years, 

5  Years, 

5  Years, 

6  Years, 

2  Years, 

6  Years, 

1  Year, 

i860. 

2  Years, 

Month. 

1855  to 

1850  to 

1850  to 

1856  to 

1854  to 

1853  to 

1859  and 

1854  to 

1859  and 

i  ooy. 

1859. 

1  cou. 

looO. 

1  OKQ 

loDo. 

1 S58. 

1860. 

1859. 

1860. 

January 

89 

0 

77 

o 

80 

o 

81 

o 

94 

80 

o 

75 

0 

83 

o 

62 

o 

65 

o 

79 

February  - 

92 

82 

84 

87 

94 

86 

77 

87 

71 

76 

84 

March 

1A1 
1U  I 

ft7 

91 

Q  1 

1  m 

92 

85 

94 

80 

80 

90 

April 

i  n  j_ 

1  U*i 

93 

95 

107 

98 

92 

98 

92 

91 

96 

May  -       -  - 

101 

89 

93 

93 

98 

101 

95 

98 

94 

95 

96 

June  - 

96 

81 

88 

85 

96 

94 

35 

88 

82 

99 

89 

July  - 

91 

77 

84 

80 

91 

85 

86 

83 

76 

91 

84 

August 

93 

77 

84 

78 

88 

84 

77 

82 

75 

89 

83 

September  - 

91 

78 

/  y 

0* 

84 

78 

81 

/  J 

86 

CO 

October 

91 

80 

83 

84 

96 

86 

81 

84 

77 

84 

85 

November  - 

88 

78 

81 

83 

95 

83 

78 

82 

78 

84 

83 

December  - 

85 

77 

78 

80 

99 

81 

74 

80 

76 

69 

80 

Means 

93 

81 

85 

85 

95 

88 

82 

87 

79 

84 

86 

Difference  beO 

tween   hottest  1 
and      coldest  [j 

19 

12 

15 

17 

23 

21 

21 

18 

32 

34 

17 

months.  J 

Table  XLIX.,  showing  the  Monthly  Mean  Maximum 
Temperature  at  Elevations  between  2,000  and  3,000 
Feet,  between  the  Latitudes  15°  50'  N.  and  17°  40'  N., 
and  Longitudes  74°  2'  E.  and  75°  10'  E.,  principally 
in  the  Bombay  Presidency. 


Table  L.,  showing  the  Monthly  Mean  Maximum  Tem- 
im  uature  at  Elevations  between  4,000  and  5,000 
Feet  between  the  Latitudes  17°  59'  N.  and  44°  45'  N., 
and  Longitudes  72°  49'  E.  and  73°  54'  E.,  principally 
in  the  Bombay  Presidency. 


Place  . 

DlIARWAR. 

Bei.g.vdm. 

Sahara. 

Means. 

Place  .    .  . 

Mahab- 

POORUN- 

Mount 

Means. 

LESHWUR. 

DHUR. 

Aboo. 

Latitude  . 

15°  50'  N. 

15°  52'  N. 

17°  40'  N. 

16°  27'  N. 

Latitude  . 

17°  59'  N. 

18°  12'N. 

24°  45'  N. 

20°  19'  N. 

Longitude  . 

75°  10' E. 

74°.  42'  E. 

74°  2'  E. 

74  ••!8'E. 

Longitude 

73°  30'  E. 

73°  54'  E. 

72°  49'  E. 

73°  24'  E. 

Height      .  . 

2,482  feet. 

2,260  feet. 

2,320  feet. 

2,354  feet. 

Height     .  . 

4,500  feet. 

4,200  feet. 

4,000  feet. 

4,233  feet. 

Month. 

2  Years, 
1859  and 
1860. 

4  Years, 
1856  to 
1859. 

Month. 

1  Year, 

2  Years, 
1852  and 
1853. 

5  Years, 

1834. 

1855  to 
1859. 

January 

8°3 

0 

85 

O 

82 

O 

83 

January- 

o 

71 

O 

71 

71 

71 

February 

89 

91 

82 

87 

February 

74 

99* 

78 

76 

March  - 

92 

94 

89 

92 

March  - 

82 

81 

82 

82 

April  - 

91 

97 

92 

93 

April  - 

82 

83 

87 

84 

May 

91 

89 

90 

90 

May  - 

81 

78 

92 

84 

June            -  J  - 

83 

81 

80 

81 

June    -       -  - 

69 

80 

92 

80 

July      -       -  - 

80 

79 

76 

78 

July    -  - 

67 

M  ' 

81 

7.3 

August  -       -  - 

77 

78 

75 

77 

August 

67 

68 

76 

71 

September 

77 

80 

78 

78 

September  - 

66 

73 

78 

72 

October  - 

82 

85 

79 

82 

October 

69 

74 

79 

74 

November 

85 

84 

79 

83 

November 

70 

73 

79 

74 

December 

80 

83 

80 

81 

December 

68 

70 

73 

70 

Means 

84 

85 

82 

84 

Means 

72 

75 

81 

76 

Difference  be-~j 
tween      hottest  [ 
and         coldest  j 
months.  J 

Difference  be-~) 
tween     hottest  1 
and       coldest  f 
months.  J 

15 

19 

17 

16 

16 

15 

21 

14 
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Table  LI.,  showing  the  Mean  Monthly  Maximum  Temperature, 
at  Elevations  between  1,000  and  2,000  Feet,  between  the 
Latitudes  26°  42'  N.  and  34°  20' N.,  and  Longitudes  71°  29'  E.  and 
77°  12'  E.,  principally  in  the  Bengal  Presidency. 


Table  LTL,  showing  the  Mean  Monthly 
Maximum  Temperature  at  Elevations 
above  4,000  Feet,  between  the  Latitudes 
25°  14'  N.  and  27°  2'  N.  and  Longitudes 
88°  18'E.and  91°45'E.  in  the  Presidency 
of  Bengal. 


Place  . 

Khee- 

W  ITtR  \  TT 

Umballa. 

Mean 
Meee. 

Pesha- 

WDK. 

Means. 

Means.  J 

Place  . 

Chieea- 

J'OONGEE. 

Dae- 

JEEL1NG. 

Nynee 
Tal. 

Latitude  . 

]i o  -t~  IN. 

OU     -iO    _L>  . 

30°  34' N. 

34°  20'  N. 

30°  30'  N. 

30°  32'  N. 

Latitude  . 

25°  14'  N. 

27°  2'  N. 

29°  20'  N. 

Longitude 

79°  12'  E. 

76°  44' E. 

74°  4'  E. 

71°  29'  E. 

75  22  E. 

74°  55'  E. 

Longitude 

91°  45'  E. 

88°  18'  E. 

79°  30'  E. 

Height     .  . 

1,200  feet. 

1,050  feet. 

1,128  feet. 

1,056  feet. 

1,109  feet. 

1,128  feet, 

Height     .  . 

4,118  feet. 

7,000  feet. 

6,400  feet. 

Month. 

1854  to 
1858. 

2  Years, 
1851  and 
1852. 

5  Years, 
1855  to 
1859. 

6  Years, 
1855  to 
1860. 

Including 
Umbala. 

Without 
Umbala. 

Month. 

2  Years, 
1859  and 
1860. 

3  Years, 
1857  to 
1S59. 

9  Years, 
1846  to 
1854. 

January 

O 

74 

O 

81 

O 

64 

O 

60 

o 

70 

o 

66 

January 

O 

61 

50 

O 

64 

February 

82 

86 

72 

62 

75 

72 

February 

65 

51 

65 

TVTnrph  - 

91 

84 

80 

73 

82 

81 

March  -       -  - 

67 

57 

72 

April  - 

99 

101 

92 

87 

95 

93 

April  -       -  - 

72 

60 

78 

May  - 

103 

109 

98 

96 

102 

99 

May    -       -  - 

74 

63 

83 

June  - 

93 

113 

95 

102 

101 

97 

June   -       -  - 

71 

65 

81 

July  - 

87 

108 

Q  C 

i  fin 

Qft 

94 

July    -       -  - 

/  o 

64 

77 

A  >i  mi  ct"            —  — 

xY. UJJj  use 

85 

100 

95 

99 

95 

93 

August 

71 

65 

76 

September  - 

88 

100 

91 

94 

93 

91 

September  - 

72 

65 

76 

October 

.  87 

98 

84 

86 

89 

86 

October 

73 

61 

76 

November  - 

81 

84 

78 

74 

79 

78 

November  - 

64 

57 

71 

December 

74 

76 

69 

63 

71 

69 

December 

58 

52 

67 

Means 

87 

95 

84 

83 

87 

85 

Means 

68 

59 

74 

Difference  be-"j 
tween     hottest  { 
and       coldest  | 

29 

37 

34 

42 

32 

33 

Difference  be-"] 
tween    hottest  \ 
and       coldest  | 

16 

15 

19 

months.  J 

months.  J 

RELATING  TO  SECTION  III. 
Mean  Monthly  Observed  Minimum  Temperature  of  the  Air. 
Tables  LIII.  to  LV.  at  Elevations  below  1,000  Feet 
Tables  LVI.  to  LXII.  at  Elevations  above  1,000  Feet. 


Table  LIII.,  showing  the  Mean  Monthly  Minimum  Temperature  at  Elevations  below  1,000  Feet,  between  the 
Latitudes  8°  43'  N.  and  17°  4'  N.,  and  Longitudes  75°  30'  E.  and  82°  14'  E.,  principally  in  the  Madras  Presidency. 


Place 

Palam- 

COTTAH. 

Can- 
nanoee. 

Poona- 

MALLEE. 

Fort  St. 
George. 

Madras. 

Nellore. 

Kurnool. 

Guntooe. 

Samue- 

COTTAH. 

Means. 

Latitude 

8°  43'  N. 

11°  52'  N. 

13°  2'  N. 

13°  4'  N. 

13°  6'  N. 

14°  20'  N. 

15°  50'  N. 

16°  20'  N. 

17°  4'  N. 

14°  49'  N. 

Longitude 

77°  48'  E. 

75°  30'  E. 

80^1  O^E. 

80°  14'  E. 

80°  21'  E. 

*  80°t_0'  E. 

78°  5'  E. 

;  80°  30'  E. 

82°  14'  E. 

79°  26'  E. 

Height  . 

120  feet. 

15  feet. 

[2  feet. 

50  feet. 

800  feet. 

100  feet. 

50  feet. 

5  Years, 

10  Years, 

5  Years, 

30  Years, 

2  Years, 

i3  Years, 

5  Years, 

3  Years, 

Month. 

1855  to 

1850  to 

1855  to 

1796  to 

1859  and 

"  1857  to 

1855  to 

1857  to 

1859. 

1859. 

1859. 

1825. 

1860. 

1859. 

1859. 

1859. 

January 

O 

76 

7°8 

O 

74 

O 

65 

69 

72 

75 

68 

O 

55 

O 

70 

February  - 

77 

79 

76 

65 

70 

75 

79 

73 

60 

73 

March 

82 

81 

78 

69 

72 

77 

86 

72 

65 

76 

April  - 

84 

82 

80 

74 

77 

90 

81 

75 

80 

May  - 

84 

80 

81 

78 

81 

88 

84 

80 

82 

June  - 

84 

77 

82 

79 

81 

84 

84 

78 

81 

July  -  - 

83 

77 

82 

77 

79 

82 

80 

78 

80 

August 

82 

78 

82 

74 

79 

81 

81 

77 

79 

September  - 

83 

77 

79 

74 

78 

79 

81 

79 

76 

78 

October 

82 

76 

78 

73 

76 

81 

81 

70 

74 

77 

November  - 

79 

77 

75 

67 

73 

76 

76 

72 

63 

73 

December  - 

77 

76 

70 

66 

71 

74 

74 

65 

53 

70 

Means 

81 

78 

78 

72 

70 

81 

70 

69 

77 

Difference  be-'] 

tween  hottest  \ 
and      coldest  [ 

8 

6 

8 

14 

12 

16 

19 

27 

12 

months.  J 

5L  4 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  LIV.,  showing  the  Mean  Monthly  Minimum  Temperature  at  Elevations  below  1,000  Feet,  between  the 
Latitudes  15°  50'  N.  and  25°  30'  N.,  and  Longitudes  67°  2'  E.  and  73°  41'  E.,  principally  in  the  Bombay  Presidency. 


Place  .... 

VlN- 
GORLA. 

1\CTNA- 
GHERRY. 

Davoo- 

LEE. 

SURAT. 

Baroda. 

Rajcote. 

Ahmed- 
abad. 

IvURRA- 
CHEE. 

Deesa. 

HVDER- 
ABAD. 

Jacob- 

ABAD. 

Means. 

/  fl  1 1  til  ft o 

-£ji  1 11  lit  It  r          •  ■ 

15°  50' N. 

1  7°  (V  "NT 

21°  10'  N 

22°  16'  N. 

22°  18'N. 

23°  0'  N. 

24°  5 1 '  N. 

25°  14'  N. 

•  * 

01°  09'  "NT 

Longituac  . 

73°  41'  E. 

73°  20'  E. 

73°1G'E. 

72°  52'  E. 

73°  14'  E. 

70°50'E 

72  0'E. 

07°  2'  E. 

72°  5'E. 

69° 5' E. 

•• 

71°44'E. 

Height  . 

20  feet. 

150  feet. 

600  feet. 

33  feet. 

90  feet. 

450  feet. 

320  feet. 

27  feet. 

400  feet. 

99  feet. 

220  feet. 

215  feet. 

4  Years, 

5  Years, 

2  Years, 

10  Years, 

7  Years, 

4  Years, 

2  Years, 

3  Years, 

2  Years, 

12  Years. 

Month. 

1856  to 

1855  to 

1858  and 

1850  to 

1847  to 

1857  to 

1858  and 

1857  to 

1856  and 

1848  to 

•■ 

lOKQ 
i  ODj. 

1853. 

1 S60. 

1859. 

1 859 

1857. 

o 

o 

o 

o 

0 

o 

O 

o 

o 

O 

January  - 

72 

70 

61 

59 

58 

59 

65 

51 

50 

58 

44 

59 

February- 

73 

71 

62 

69 

56 

62 

65 

57 

54 

62 

48 

62 

March  ... 

76 

74 

69 

70 

71 

71 

73 

66 

62 

72 

56 

69 

April  - 

79 

76 

74 

76 

69 

77 

82 

73 

71 

78 

70 

75 

May  ... 

80 

76 

80 

83 

S3 

86 

7  7 

78 

83 

83 

81 

June  - 

77 

75 

80 

80 

83 

84 

80 

79 

85 

90 

81 

July  ... 

76 

74 

75 

78 

80 

81 

77 

79 

79 

84 

87 

79 

August  -       -  - 

76 

76 

73 

79 

76 

79 

80 

76 

82 

83 

78 

September 

76 

4  t 

72 

77 

77 

79 

77 

78 

73 

80 

81 

77 

October  - 

77 

74 

70 

73 

73 

77 

77 

72 

62 

76 

69 

73 

November 

75 

71 

66 

67 

64 

66 

70 

56 

53 

65 

53 

64 

December 

73 

70 

61 

63 

58 

64 

60 

51 

48 

58 

46 

59 

Means 

7G 

74 

69 

72 

69 

73 

74 

67 

65 

73 

67 

72 

Diff.  between  hottest  1 
and  coldest  months. 

}  ■ 

15 

21 

27 

24 

26 

29 

31 

27 

46 

22 

Table  LV.,  showing  the  Mean  Monthly  Minimum  Temperature  at  Elevations  below  1,000  Feet,  between  the 
Latitudes  20°  15'  N.  and  32°  29'  N.,  and  Longitudes  74°  33'  E.  and  92°  46'  E.,  in  the  Presidency  of  Bengal. 


Place     .    .  . 

TlIYKT 

|  Mto. 

Seeta- 

BULDEE. 

Fort 
William 
(Cal- 

CUTT\). 

Beriiam- 
pore. 

ClIUNAR. 

Benares 

Luck- 
now. 

Meerut. 

Ferozk- 
roRE. 

Punjab. 

Seal- 

KOTE. 

Means. 

Latitude 

20°15'N. 

21°10'N. 

22°34'N. 

24°  5' N. 

25°  5'  N. 

25°17'N. 

26°0'N. 

28°  59'N. 

30°55'N. 

31°40'N. 

32°29'N. 

26°49'N. 

Longitude    .  . 

92°46'E. 

79°  9'E. 

88°25'E. 

88°  17'E. 

83°  0'  E. 

83°  4'E. 

82°  0'  E. 

77°46'E. 

74°35'E. 

74°45'E. 

74°33'E. 

80°33'E. 

Height   .     .  . 

240  feet. 

939  feet. 

8  feet. 

76  feet. 

250  feet. 

270  feet. 

360  feet. 

900  feet. 

720  feet. 

800  feet. 

900  feet. 

527  feet. 

MoNTn. 

1  Year, 
1859. 

2  Years, 
1858  and 
1860. 

5  Years, 
1855  to 
1859. 

3  Years, 
1857  to 
1859. 

1 0  Years, 
1850  to 
1859. 

2  Years, 
1858  and 
1859. 

3  Years, 
1858  to 
1860. 

1  Year, 
1859. 

5  Years. 
1855  to 
1859. 

3  Years, 
1857  to 
1859. 

1  Year, 
1859. 

January  - 

0 

53 

o 

61 

O 

60 

O 

51 

O 

54 

O 

60 

O 

53 

O 

50 

O 

47 

O 

47 

O 

51 

O 

53 

February 

62 

75 

65 

54 

57 

65 

59 

55 

58 

54 

51 

59 

March  ... 

67 

78 

73 

61 

63 

71 

69 

58 

63 

60 

58 

65 

April  - 

77 

87 

77 

69 

74 

80 

78 

71 

67 

71 

67 

74 

May  ... 

78 

92 

79 

71 

80 

88 

81 

77 

83 

82 

74 

81 

June  - 

75 

86 

81 

77 

81 

85 

82 

83 

84 

86 

81 

83 

July  ... 

77 

81 

80 

76 

79 

85 

80 

85 

80 

85 

80 

82 

August  - 

78 

80 

79 

77 

78 

80 

81 

80 

76 

84 

78 

79 

September 

78 

80 

80 

78 

77 

81 

82 

76 

78 

80 

72 

.  79 

October  - 

76 

77 

77 

70 

72 

78 

73 

63 

69 

67 

64 

71 

November 

66 

69 

67 

60 

62 

67 

62 

50 

56 

51 

60 

60 

December 

62 

65 

59 

55 

53 

59 

55 

53 

52 

44 

54 

55 

Means 



71 

78 

73 

67 

69 

75 

71 

67 

68 

68 

66 

70 

Diff.  between  hottest 
and  coldest  months. 

}  25 

31 

22 

27 

28 

29 

29 

35 

37 

42 

30 

30 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Table  LVI.,  showing  the  Mean  Monthly  Minimum 
Temperature  at  Elevations  between  1,000  and  2,000 
Feet,  between  the  Latitudes  17°  0'  N.  and  17°  28'  N., 
and  Longitudes  77°  0'  E.  and  78°  32'  E.,  in  the  Madras 
Presidency. 


Table  LVIL,  showing  the  Mean  Monthly  Minimum 
Temperature  at  Elevations  above  3,000  Feet,  between 
the  Latitudes  11°  25'  N.  and  12°  57'  N.,  and  Longitudes 
77°  5'  E.  and  77°  38'  E.,  in  the  Madras  Presidency. 


Plac 

e    •    .  . 

Bellary. 

Secunder- 

ABAD. 

Means. 

Place  

Bangaloee. 

Wellington. 

Latitude      .  . 

17°  0'  N. 

17°  28'  N. 

17°  14'  N. 

Latitude  

12°  57'  N. 

11°  25'  N. 

Longitude    .  . 

77°  0'  E. 

78°  32'  E. 

77°  46'  E. 

Longitude  .... 

77°  38'  E. 

77°  5'  E. 

Height  .... 

1,500  feet. 

1,800  feet. 

1,650  feet. 

Height  

3,000  feet. 

6,000  feet. 

VIONTH. 

9  Years, 
1851  to  1859. 

10  Years, 
1850  to  1859. 

Month. 

1  Year, 
1859. 

1  Year, 
1859. 

January 

68 

64 

6°6 

January 

59 

60 

February- 

65 

66 

66 

Februar; 

f  

63 

60 

March  - 

68 

73 

70 

March 

70 

63 

April  - 

75 

76 

75 

April 

71 

62 

May 

77 

82 

80 

May 

72 

65 

June  - 

76 

77 

77 

June 

69 

65 

July 

72 

75 

74 

July 

70 

62 

August 

73 

74 

73 

August 

69 

65 

September  - 

73 

73 

73 

September       -      -      -  - 

70 

59 

October 

70 

71 

71 

October 

69 

65 

November  - 

72 

67 

70 

November  .... 

67 

64 

December  - 

68 

64 

66 

December  - 

62 

65 

Means  - 

72 

72 

Means  - 

67 

63 

Difference  between  hot- 
test and  coldest  months. 

}  - 

18 

14 

Diiference  between  hottest 
and  coldest  months. 

}  » 

6 

Table  LVIIL,  showing  the  Mean  Monthly  Minimum  Temperature  at  Elevations  between  1,000  and  2,000 
Feet,  between  the  Latitudes  16°  11'  N.  and  26°  20'  N.,  and  Longitudes  73°  1'  E.  and  77°  25'  E.,  principally 
in  the  Bombay  Presidency. 


Place 

Kullad- 
giiee. 

Kolapoee 

Shola- 
tore. 

Poona. 

Seroor. 

Dhoolia. 

Mhow. 

AlIMED- 
NUGGUR. 

NEEMTjCH 

Ndsseer- 

ABAD. 

Means. 

Latitude 

1G°11'N. 

16°42'N. 

17°40'N. 

18°30'N. 

18°50'N. 

20°54'N. 

22°33'N. 

23°24'N. 

24°  27'  N. 

26°  20' N. 

20°  35'  N. 

Longitude 

75°33'E. 

74°  1 8'  E. 

76°  0'E. 

74°0'E. 

77°25'E. 

74°45'E. 

75°46'E. 

73°  l'E. 

74°  54'  E. 

74°  50'  E. 

75°  3'E. 

Height  . 

1,750  feet. 

1,797  feet. 

1,821  feet. 

1,800  feet. 

1,752  feet 

1,000  feet. 

1,862  feet 

1,900  feet 

1,476  feet 

1,500  feet. 

1,665  feet 

Month. 

5  Years, 
1855  to 
1859. 

10  Years, 
1850  to 
1859. 

11  Years, 
1850  to 
1860. 

5  Years, 
1856  to 
1860. 

5  Years, 
1854  to 
1858. 

6  Years, 
1853  to 
1858. 

2  Years, 
1859  and 
1860. 

6  Years, 
1854  to 
1859. 

1  Year, 
1860. 

2  Years, 
1859  and 
1860. 

January 

60 

O 

67 

O 

69 

O 

58 

O 

50 

o 

62 

O 

65 

59 

O 

49 

O 

61 

O 

60 

February  - 

66 

69 

72 

63 

51 

65 

68 

62 

50 

69 

63 

March 

74 

75 

78 

68 

59 

72 

75 

69 

60 

73 

70 

April 

74 

76 

85 

71 

64 

79 

79 

75 

70 

83 

76 

May  -       -  - 

74 

77 

83 

74 

69 

83 

78 

76 

75 

84 

77 

June  - 

72 

76 

79 

72 

69 

81 

64 

74 

78 

88 

75 

July  -       -       -  ' 

73 

74 

78 

70 

68 

79 

78 

73 

73 

84 

75 

August 

73 

73 

77 

69 

68 

77 

74 

71 

73 

77 

73 

September  - 

73 

74 

77 

68 

66 

76 

73 

70 

71 

76 

72 

October 

68 

75 

76 

66 

68 

73 

74 

69 

66 

78 

71 

November  - 

63 

72 

73 

61 

59 

65 

73 

63 

56 

66 

05 

December  - 

60 

67 

66 

58 

50 

61 

67 

59 

55 

59 

60 

Means 

69 

7.3 

75 

66 

62 

73 

72 

68 

64 

75 

70 

Difference  between 
hottest  and  cold- 
est months. 

10 

19 

16 

19 

22 

14 

17 

29 

29 

17 

M 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  LIX.,  showing  the  Monthly  Mean  Minimum 
Temperature  at  Elevations  between  2,000  and 
3,000  Feet  between  the  Latitudes  15°  50'  N.  and 
17°  40'  N.s  and  Longitudes  74°  2'  E.  and  75°  10'  E., 
principally  in  the  Bombay  Presidency. 


Table  LX.,  showing  the  Monthly  Mean  Minimum 
Temperature  at  Elevations  between  4,000  and 
5,000  Feet,  between  the  Latitudes  17°  59'  N.  and 
24°  45'  N.,  and  Longitudes  72°  49'  E.  and  73°  54'  E., 
principally  in  the  Bombay  Presidency. 


Place  

Dharwar. 

Belgaum. 

Sattara. 

]Me  ANS. 

Place 

Maiiab- 

LESHWUR. 

Poor un - 

DH0R. 

Mount 
Ajboo. 

IVTe1  A  lUQ 
it  1  1',  A  A  f"> , 

Latitude  .... 

15°  50'  N. 

15°  52'  N. 

17°  40'  N. 

16°27'N. 

Latitude  .... 

17°  59'  N. 

18°  12'  N. 

24°  45' N. 

20°  19'  N. 

Longitude    .  .  . 

75°  10'  E. 

74°42/E.' 

74°  2'  E. 

74°38'E. 

Longitude    .  .  . 

73°  30'  E. 

73°  54'  E. 

"72<>49'E. 

73°34'  E. 

Height  

2,482  feet. 

2,260  feet. 

2,320  feet. 

2,354feet. 

He i (/lit 

4,500  feet. 

4  200  feet. 

4  000  feet. 

4.  o'snfppt 

2  Years, 
1859  and 
1 860. 

4  Years, 
1856  to 
1 859 

2  Years, 
1852  and 
1 853 

5  Years, 
1855  to 
1 859 

Month. 





Month. 

1  Year, 
1834. 

.... 

To  ti  ii  *i  rv            —  — 
o  diiucii  y 

o 

6 1 

0 
O  4 

O 
U"x 

DX 

J  anuary      -  ™ 

O 

o 

D« 

43 

O 

00 

February       -  - 

7  i 
/  I 

(CO 

DO 

DO 

February 

r»  l 

O  1 

o  / 

£7  " 

1Q  ' 
Oo 

March 

74 

62 

71 

69 

March 

66 

70 

60 

65 

April 

73 

66 

75 

71 

April 

67 

71 

61 

66 

May  - 

77 

66 

75 

73 

May 

67 

68 

66  " 

67 

June  -          -  J 

75 

66 

72 

71 

June 

63 

65 

66 

65 

July  -          -  - 

73 

66 

71 

70 

July 

63 

65 

65' 

64 

August 

70 

65 

71 

69 

August 

64 

64 

64 

64 

70 

64 

70 

68 

-  i  i   1  1,11,1  1 

64 

65 

62  ~  • 

64 

October 

71 

62 

69 

67 

October 

62 

67 

61 

63 

November 

69 

62 

64 

65 

November  - 

57 

65 

55 

59 

December 

64 

57 

62 

61 

1  Vcrinher  - 

56 

59 

43 

53 

Means 

70 

63 

69 

67 

Means 

62 

65 

57 

62 

Difference    between  "| 
hottest  and  coldest  \ 
months.  J 

16 

9 

13 

12 

Difference  between"! 
hottest  and  coldest  V 
months.  J 

11 

12 

23 

14 

Table  LXL.  showing  the  Mean  Minimum  Temperature  at  Eleva- 
tions between  1,000  and  2,000  Feet,  between  the  Latitudes 
26°  42'  N.  and  34°  20'  N.,  and  Longitudes  71°  29'  E.  and  79°  12'  E., 
principally  in  the  Presidency  of  Bengal. 


Place  .  .  . 

Kher- 
warrah. 

Umbaixa. 

Mean 
Meer. 

Peshawur. 

Means. 

Means. 

Place.  .  .  . 

Chirra- 

l'OONGEE. 

Dar.ike- 

LING. 

Nynee 
Tal. 

Latitude.  . 

26°  42'  N. 

30°  23'  N. 

30°  34'  N. 

34°  20'  N. 

30°30'N. 

30°32'N. 

Latitude  .  . 

25°  14'  N. 

27°  2'  N. 

29°  20'  N. 

Longitude  . 

79°  12'  E. 

76°  44'  E. 

74°  4'  E. 

71°  29'  E. 

75°22'E. 

74°55'E. 

Longitude.  . 

91°  45'  E. 

88°  18'E. 

79°  30'  E. 

Height   .  . 

1,200  feet. 

1,050  feet. 

1,128  feet. 

1,056  feet. 

1,109  feet. 

1,128  feet. 

Height  .  .  . 

4,118  feet. 

7,000  feet. 

6,400  feet. 

Month. 

5  Years, 
1854  to 
1858. 

2  Years, 
1851  and 
1852. 

5  Years, 
1855  to 
1859. 

6  Years, 
1855  to 
1860. 

Including 
Llmballa. 

Not 
including 
Umballa. 

Month. 

2  Years, 
1859  and 
1860. 

3  Years, 
1857  to 
1859. 

9  Years, 
1846  to 
1854. 

January 

o 

53 

O 

37 

45 

O 

44 

o 

45 

0 

47 

January 

0 

52 

0 

39 

28 

February 

58 

46 

48 

49 

50 

52 

February 

50 

39 

31 

March 

67 

50 

62 

57 

59 

62 

March  - 

56 

46 

38 

April  - 

76 

54 

66 

64 

65 

69 

April  - 

64 

50 

45 

May 

84 

62 

74 

78 

75 

79 

May 

66 

53 

52 

June 

81 

76 

82 

79 

80 

81 

June 

66 

58 

57 

July  - 

78 

74 

78 

81 

78 

79 

July  - 

68 

58 

59 

August  - 

76 

76 

77 

77 

77 

77 

August  - 

67 

58 

58 

September  - 

76 

65 

74 

73 

72 

74 

September 

67 

56 

54 

October 

68 

54 

66 

67 

64 

67 

October 

65 

50 

46 

November 

54 

41 

59 

54 

52 

56 

November 

48 

44 

38 

December 

52 

37 

51 

48 

47 

50 

December 

47 

39 

35 

Means 

69 

56 

65 

64 

64 

66 

Means 

60 

49 

45 

Difference  be-  "| 
tween  hottest  1 
and    coldest  f 
monthr.  J 

32 

39 

37 

37 

35 

34 

Difference  be- "] 
tween  hottest  1 
and     coldest  [ 
months.  J 

21 

19 

31 

Table  LXIL,  showing  the  Mean  Minimum 
Temperature  at  Elevations  above  4,000 
Feet  between  the  Latitudes  25°  14'  N.  and 
29°  20'  N.,  and  Longitudes  79°  30'  E.  and 
91°  45'  E.  in  the  Presidency  of  Bengal. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 


827 


EELATING  TO  SECTION  IV. 

Mean  Monthly  observed  Daily  Range  of  Temperature  in  each  Presidency. 

Tables  LXIII.  to  LXV.  at  Elevations  below  1,000  Feet. 
Tables  LXVI.  to  LXXI.  at  Elevations  above  1,000  Feet. 


Table  LXIII.,  showing  the  Mean  Daily  Range  of  Temperature  at  Elevations  below  1,000  Feet,  between  the  Lati- 
tudes 8°  43'  K  and  17°  4'  N.,  and  Longitudes  75°  30'  E.  and  82°  14'  E.,  principally  in  the  Presidency  of  Madras. 


X  ATj-AJVI— 
COTTAH. 

C \NNA- 
NORE. 

FoONA- 
MALLEE. 

Fort  St. 
George. 

Madras. 

Nellore. 

Kurnool. 

Guntoor. 

ft  A  7VTTTT  - 

COTTAH. 

Means. 

8°  43'  N. 

11°52'N. 

13°  2'  N. 

13°  4'N. 

13°  6'  N. 

14°  20' N. 

15°  50'  N. 

16°  20'  N. 

17°  4'  N. 

14°49'N. 

77°  48'  E. 

75°  30'  E. 

80°  10' E. 

80°  14'  E. 

80°  21'  E. 

80°  0'  E. 

78°  5'  E. 

80°  30'  E. 

82°  14'  E. 

79°  26'  E. 

Height  

120  feet. 

15  feet. 

2  feet. 

50  feet. 

800  feet. 

100  feet. 

50  feet. 

144  feet. 

5  Years, 

10  Years, 

5  Years, 

30  Years, 

2  Years, 

3  Years, 

5  Years, 

3  Years, 

Month. 

1855  to 

1850  to 

1855  to 

1796  to 

1859  and 

1857  to 

1855  to 

1857  to 

1859. 

1859. 

1859. 

1825. 

1860. 

1859. 

1859. 

1859. 

January     -          -  - 

O 

10 

O 

9 

0 

6 

1°9 

O 

15 

O 

4 

o 

5 

14 

O 

23 

0 

12 

February  - 

13 

8 

5 

21 

18 

5 

6 

11 

23 

12 

March  ... 

11 

8 

4 

20 

19 

8 

5 

19 

23 

13 

April  - 

10 

8 

5 

19 

16 

3 

10 

17 

11 

May  - 

10 

8 

5 

23 

19 

;  ; 

5 

10 

15 

12 

June  - 

9 

6 

5 

20 

17 

4 

10 

12 

10 

July 

9 

6 

4 

15 

16 

3 

6 

7 

8 

August                  -        i  - 

11 

4 

2 

21 

15 

o 

6 

8 

9 

September  - 

10 

6 

4 

•  18 

15 

8 

3 

5 

9 

9 

October  ... 

9 

8 

4 

16 

16 

4 

4 

11 

9 

9 

November  -          -  - 

8 

10 

5 

19 

14 

2 

4 

9 

17 

10 

December  -          -  - 

9 

10 

5 

20 

13 

3 

5 

14 

25 

12 

Means  - 

10 

7 

4 

19 

16 

4 

10 

16 

15 

Difference  between  greatest  "1 
and  least  range  -          -  J 

5 

6 

4 

8 

6 

4 

14 

18 

5 

Table  LXIV.,  showing  the  Mean  Daily  Range  of  Temperature  at  Elevations  below  1,000  Feet,  between  the  Lati- 
tudes 15°  50'  N.  and  25°  30'  N.,  and  Longitudes  67°  2'  E.  and  73°  41'  E.,  principally  in  the  Bombay  Presidency. 


Vin- 

RtJTNA- 

Dapoo- 

Sl'RAT. 

Baroda. 

Rajcote. 

Ahmed- 

KlJRRA- 

Deesa. 

Hyder- 

Jacob- 

Means. 

gorla. 

GHERRY. 

LEE. 

abad. 

CHEE. 

abad. 

ABAD. 

Latitude  .... 

15°50'N. 

17°0'  N. 

17°  45'N. 

21°  10'N. 

22°16'N. 

22°  18'N. 

23°  0'  N. 

24°51'N. 

25°  1 4'N. 

25°30'N. 

21°22'N. 

Longitude .... 

73°41'E. 

73°20'E. 

73'  16' E. 

72°52'E. 

73°  14'E. 

70°  50'  E. 

73°  0'  E. 

67° 2' E. 

72°  5'  E. 

69°  5'  E. 

71°44'E. 

Height.  

20  feet. 

150  feet. 

600  feet. 

33  feet. 

90  feet. 

450  feet. 

320  feet. 

27  feet. 

400  feet. 

99  feet. 

220  feet. 

215  feet. 

4  Years, 

5  Years. 

2  Years, 

10  Years, 

7  Years, 

4  Years, 

2  Years, 

3  Years, 

2  Years, 

1 2  Years, 

Month. 

1856  to 

1855  to 

1858  and 

1850  to 

1847  to 

1857  to 

1858  and 

1857  to 

1856  and 

1848  to 

1859. 

1859. 

1859. 

1859. 

1853. 

1860. 

1859. 

1859. 

1857. 

1859. 

O 

O 

O 

O 

O 

O 

O 

January 

12 

16 

27 

28 

26 

19 

13 

2°7 

29 

13 

33 

22 

February 

12 

16 

27 

22 

34 

21 

31 

20 

31 

16 

34 

24 

March  - 

11 

16 

22 

28 

25 

18 

21 

19 

32 

17 

37 

22 

April  - 

9 

16 

19 

25 

25 

20 

22 

14 

31 

16 

30 

21 

May  - 

8 

16 

15 

20 

22 

16 

22 

14 

28 

16 

25 

18 

June  - 

8 

12 

11 

14 

18 

12 

10 

14 

21 

14 

19 

14 

July     -       -  - 

7 

1 1 

8 

12 

11 

7 

27 

12 

14 

11 

21 

13 

August  -       -  - 

6 

8 

7 

8 

12 

5 

15 

12 

11 

11 

19 

10 

September 

6 

8 

11 

13 

13 

6 

13 

10 

16 

10 

20 

11 

October 

7 

13 

18 

20 

14 

12 

13 

21 

31 

13 

25 

17 

November 

8 

16 

26 

24 

26 

20 

17 

33 

36 

15 

35 

23 

December 

12 

17 

26 

25 

31 

15 

19 

30 

34 

15 

33 

23 

Means 

9 

14 

19 

20 

23 

15 

19 

20 

27 

14 

28 

18 

Difference  between  "1 

greatest  and  least  [■ 

6 

9 

20 

20 

15 

14 

21 

23 

25 

6 

18 

14 

range       -       -  J 

5  M  2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  LXV.,  showing  the  Mean  Daily  Range  of  Temperature  at  Elevations  below  1,000  Feet,  between  the 
Latitudes  20°  15'  N.  and  32°  29'  N.,  and  Longitudes  74°  33'  E.  and  92°  46'  E.,  in  the  Presidency  of  Bengal. 


Place  •    .  • 
Latitude  . 

Thyet 
Myo. 

20°  15'N. 

Seeta- 

BULDEE. 
21°10'N. 

Fort 
William, 
Calcutta. 

22°34'N. 

Berham- 

PORE. 

24°  5' N. 

Chunar. 
25°  5'  N. 

Benares. 
25°  17'N. 

Luck- 
now. 

26°0'N. 

Meerut. 
28°59'N. 

Feroze- 

PORE. 
30°55'N. 

Punjab. 
31°40'N. 

Seal- 

KOTE. 

32°29'N. 

ATp  a  "v« 
26°49'N. 

Longitude 

92°46'E. 

79°  9'  E. 

88°25'E. 

88°  17'E. 

83°  0'  E. 

83C4'E. 

82°0'E. 

77°46'E. 

74°35'E. 

74°  45' E. 

74°  33'  E. 

80°  33' E. 

Height 

240  feet. 

939  feet. 

8  feet. 

76  feet. 

250  feet. 

270  feet. 

360  feet. 

900  feet. 

720  feet. 

800  to 
900  feet. 

900  feet. 

527  feet. 

Month. 

1  Year, 
1859. 

2  Years. 
1858  to 
1860. 

5  Years, 
1855  to 
1859. 

3  Years, 
1857  to 
1859. 

10  Years, 
1850  to 
1859. 

2  Years, 
1858  and 
1859. 

3  Years, 
1858  to 
1860. 

1  Year, 
1859. 

5  Years, 
1855  to 
1859. 

3  Years, 
1857  to 
1859. 

1  Year, 
1859. 

January 

February 

March 

April  -  - 
May  - 
June  - 
July  - 
August 
September  - 
October 
November  - 
December  - 

o 

36 
33 
31 
24 
15 
i  9 
10 
9 
10 
11 
19 
22 

O 

19 
9 

10 

10 
7 
4 
3 
3 
4 
8 

10 
9 

o 
18 

18 

17 

16 

15 

10 

8 

8 

8 

10 

15 

18 

O 

25 
28 
SO 
29 
28 
23 
16 
13 
13 
18 
21 
20 

O 

22 
25 
30 
24 
22 
22 
17 
16 
16 
19 
23 
24 

O 

13 

9 

8 
10 

5 
2 
3 
5 
3 

9 

25 
19 
20 
20 
19 
16 
16 
7 
6 
13 
16 
11 

22 
19 
18 
21 
26 
14 
14 
12 
9 
27 
31 
16 

O 

25 
19 
26 
28 
22 
22 
21 
20 
18 
20 
25 
21 

O 

14 
12 
16 
12 
7 
6 
4 
4 
6 
17 
21 
21 

o 

12 
15 
22 
22 
20 
17 
13 
14 
19 
22 
16 
10 

O 

20 
17 
20 
19 
17 
14 
11 
10 
10 
16 
19 
16 

Means  - 

19 

8 

13 

22 

22 

16 

19 

22 

11 

17 

16 

Difference  between") 
greatest  and  least  > 
range       -  -) 

27 

16 

10 

17 

14 

11 

19 

22 

10 

17 

9 

10 

Table  LXVL,  showing  the  Mean  Daily  Range  of  Temperature  at  Elevations  up  to  6,000  Feet  in  tho 

M  \DKAS  PliKSIDKXCY. 


Bellauy. 

Secunderabad. 

Means  of  two  pre- 
ceding columns. 

Bangalore. 

Wellington. 

17°  0'N. 

17°  28'  N. 

17°  14'  N. 

12°  27'  N. 

11°  25'  N. 

77°  0'  E. 

78°  32'  E. 

77°  46'  E. 

77°  38'  E. 

77°  5'  E. 

1,500  feet. 

1,800  feet. 

1,650  feet. 

3,000  feet. 

6,000  feet. 

9  Years, 

10  Years, 

9  A  Years, 

1  Year, 

1  Year, 

Month. 

1851  to  1859. 

1850  to  1859. 

1850  to  1859. 

1859. 

1859. 

January  ----- 

0 

O 

O 

10 

1°4 

12 

20 

8 

February   -          -          -          -  - 

16 

16 

16 

20 

6 

March  ----- 

17 

14 

16 

18 

8 

April        -          .          .          -  . 

15 

16 

16 

15 

5 

May  - 

15 

13 

14 

19 

8 

June  - 

10 

9 

9 

15 

8 

July         -         .         .         .  . 

10 

8 

9 

14 

12 

August      -          -          -          -  _ 

9 

9 

9 

12 

10 

September  -         -         -         -  - 

11 

9 

10 

12 

16 

October               -         -         -  - 

10 

11 

10 

13 

9 

November  -          -          -          -  - 

8 

12 

10 

12 

4 

December  - 

10 

13 

12 

18 

10 

Means  - 

12 

12 

11 

5 

20 

Difference  between  greatest  and  least  1 

8 

8 

7 

8 

11 

range         -          -          -        -  J 
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Table  LXVTL,  showing  the  Mean  Daily  Range  of  Temperature  at  Elevations  between  1,000  and  2,000  Feet, 
between  the  Latitudes*16°  11'  N.  and  26°  20'  N.,  and  Longitudes  73°  1'  E.  and  77°  25'  E.,  principally  in  the 
Bombay  Presidency. 


Place  . 

KtJL- 
LADGHEE. 

Kola- 
poke. 

Shola- 

PORE. 

POONA. 

Sekoor. 

Dhoolia. 

Mhow. 

Ahmed- 

NUGGUK. 

Neemuch. 

NtTSSEER- 
ABAD. 

Means. 

Latitude.  . 

16°  11' N. 

16°  42'  N. 

17°  40'  N. 

18°  30' N. 

18°  50' N. 

20°  54'  N. 

22°33'N. 

23°  34'  N. 

24°  27'  N. 

26°  20'  N. 

20°35'N. 

Longitude 

75°33'E. 

74°  18'  E. 

76°  0'  E. 

74°  0'  E. 

77°25'E. 

74°  45'  E. 

75°  46' E. 

73°  1'  E. 

74°  54'  E. 

74°  50'  E. 

75°  3'  E. 

Height   .  . 

1,750  feet. 

1,797  feet. 

1,821  feet. 

1,800  feet. 

1,752  feet. 

1,000  feet. 

1,862  feet. 

1,900  feet. 

1,476  feet. 

1,500  feet. 

1,665  feet. 

Month. 

5  Years, 
1855  to 
1859. 

10  Years, 
1850  to 
1859. 

11  Years, 
1850  to 
1860. 

5  Years, 
1856  to 
1860. 

5  Years, 
1854  to 
1859. 

6  Years, 
1853  to 
1858. 

2  Years, 
tooy  ana. 
1860. 



6  Years, 
1854  to 
1859. 

1  Year, 
1860. 

2  Years, 
1859  ana 
1860. 

January 

29 

o 

10 

o 

11 

o 

23 

44 

0 

18 

0 

10 

o 

24 

o 

13 

4 

19 

February  - 

26 

13 

12 

24 

43 

21 

9 

25 

21 

7 

20 

March 

27 

12 

13 

23 

42 

20 

10 

25 

20 

7 

20 

April 

30 

12 

8 

24 

43 

19 

13 

23 

22 

8 

20 

May  - 

27 

12 

10 

19 

29 

18 

17 

22 

19 

11 

18 

June  -       -  - 

24 

15 

9 

13 

27 

13 

21 

14 

4 

11 

15 

July  -       -  - 

18 

3 

6 

10 

23 

6 

8 

10 

3 

7 

9 

August 

20 

3 

7 

9 

20 

7 

3 

11 

2 

12 

9 

September  - 

18 

4 

7 

11 

18 

8 

5 

11 

8 

10 

10 

October 

23 

5 

7 

18 

28 

13 

7 

15 

11 

6 

13 

November  - 

25 

6 

8 

22 

36 

18 

5 

19 

22 

18 

18 

December  - 

25 

10 

12 

22 

49 

20 

7 

21 

21 

10 

20 

Means 

24 

8 

10 

19 

33 

15 

10 

19 

15 

9 

16 

Difference      between  \ 
greatest   and   least  J. 
ranee         -        -  J 

12 

10 

7 

15 

31 

14 

18 

15 

19 

14 

11 

The  results  at  Seroor  are  evidently  erroneous,  and  possibly  belong  to  radiation  and  not  to  temperature. 


Table  LXVIIL,  showing  the  Mean  Daily  Range  of 
Temperature  at  Elevations  between  2,000  and  3,000 
Feet,  between  the  Latitudes  15°  50'  N.  and  17°  40'  N., 
and  Longitudes  74°  2'  E.  and  75°  10'  E.,  principally  in 
the  Bombay  Presidency. 


Table  LXIX.,  showing  the  Mean  Daily  Range  of 
Temperature  at  Elevations  between  4,000  and  5,000 
Feet,  between  the  Latitudes  17°  59'  N.  and  24°  45'  N., 
and  Longitudes  72°  49'  E.  and  73°  54'  E.,  principally 
in  the  Bombay  Presidency. 


Place  .    .  . 

Dharwar. 

Belgatjm. 

Sattara. 

Means. 

Place  .     .  . 

Mahab- 

LESHWUR. 

POORUN- 
DHUK. 

Mount 
Aboo. 

Means. 

Latitude    .  , 

15°  50' N. 

15°  52'  N. 

17 

°  40'  N. 

16°  27'  N. 

Latitude 

17°  59'  N. 

18°  12'  N. 

24°  45'  N. 

20°  19' N. 

Longitude  .  . 

75°  10'  E. 

74°  42'  E. 

74°  2'  E. 

74°  38'  E. 

Longitude  . 

73°  30'  E. 

73°  54'  E. 

72°  49'  E. 

73°  24'  E. 

Height  .  . 

2,482  feet. 

2,260  feet. 

2,320  feet. 

2,354  feet. 

Height  .     .  . 

4,500  feet. 

4,200  feet. 

4,000  feet. 

4,233  feet. 

Month. 

2  Years, 
1859  and 
1860. 

4  Years, 
1856  to 
1859. 

Month. 

1  Year, 
1834. 

2  Years, 
1852  add 
1853. 

5  Years, 
1855  to 
1859. 

January 

O 

22 

O 

28 

O 

17 

22 

January 

o 

11 

O 

9 

O 

28 

16 

February 

18 

32 

17 

22 

February 

13 

10 

31 

18 

March  -       -  - 

18 

32 

17 

22 

March  -       -  - 

16 

11 

22 

16 

April  - 

18 

31 

17 

22 

April  -       -  - 

15 

12 

26 

18 

May  - 

14 

23 

15 

17 

May    -       -  - 

14 

10 

26 

17 

June     -      -  - 

8 

15 

7 

10 

June    -       -  - 

6 

15 

26 

16 

July  - 

7 

13 

5 

8 

July    -       -  - 

4 

6 

1G 

8 

August  - 

7 

13 

3 

8 

August 

4 

4 

12 

7 

September 

7 

16 

7 

10 

September  - 

2 

8 

16 

8 

October 

11 

23 

10 

15 

October 

7 

7 

18 

11 

November 

16 

22 

14 

17 

November  - 

13 

8 

24 

15 

December 

16 

26 

17 

20 

December  - 

12 

11 

30 

17 

Means 

14 

22 

13 

17 

Means 

10 

10 

24 

14 

Difference  between-} 
greatest  and    least  > 
range          -  -J 

15 

19 

14 

14 

Difference      between  "1 
greatest    and   least  > 
rtnitre          -        - 1 

14 

8 

19 

11 

5  M  3 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  LXX.,  showing  the  Mean  Daily  Range  of  Temperature 
at  Elevations  between  1,000  and  2,000  Feet,  between  the 
Latitudes  26°  42'  N.  and  34°  20'  N.,  and  Longitudes  71°  29'  E. 
and  79u  12'  E.,  principally  in  the  Bengal  Presidency. 


Place     .  . 

Kher- 

WARRAH. 

Umbaxla. 

Mean 
Meer. 

Peshawur. 

Means. 

Place 

Chirra- 

l'OONGEE. 

Dar.tee- 

LING. 

Nynee 
Tax. 

Latitude 

26°  42'  N. 

30°  23'  N. 

30°  34'  N. 

34°  20'  N. 

30°  32'  N. 

Latitude 

25°  14'  N. 

27°  2'  N. 

29°  20'  N, 

Longitude  . 

79°  12'  E. 

76°  44'  E. 

74°  4'  E. 

71°  29'  E. 

74°  55'  E. 

Longitude 

91°  45'  E. 

88°  18'  E. 

79°  30'  E. 

jieiglu  . 

1    OH  ft  fat>t 
l ,  fiUU  Iccl. 

1  ft^ft  Paat 

1    1  OR  fodt 
l,l-&  K'ei. 

xietgut   ■     •  • 

**,  1 1 0  ieeu 

/,uuw  ieet. 

c.  A  no  •Fnnf 

o,4Uu  ieet. 

Month. 

5  Years, 
1854  to 
1859. 

2  Years, 
1851  and 
1852. 

5  Years. 
1859. 

5  Years, 
1859. 

Without 
Umbala. 

Month. 

2  Years, 

lO JJ  tlllU 

1860. 

3  Years, 

loJ/  lO 

1859. 

9  Years, 

1 o40  TO 

1854. 

January 

o 

21 

o 

^4 

O 

19 

o 

16 

o 

19 

January  - 

O  , 

9 

1  o_ 

1 1 

O 

36 

February  - 

24 

40 

24 

13 

20 

February  - 

15 

12 

34 

U.L til  *  1 1 

24 

34 

18 

16 

19 

Marf-h  - 

11 

1 1 

34  ■ 

April 

23 

47 

26 

23 

24 

April  ... 

8 

10 

33 

May  - 

19 

47 

24 

18 

20 

May  ... 

8 

10 

31 

June  A 

12 

37 

13 

23 

16 

June  ... 

5 

7 

24 

July  - 

9 

34 

18 

19 

15 

July 

5 

6 

18 

August 

9 

24 

18 

22 

16 

August  ... 

4 

7 

18 

September  - 

12 

35 

17 

21 

17 

September 

5 

lis* 

22 

October 

19 

44 

18 

19 

19 

October  - 

8 

11 

30 

November  - 

27 

43 

19 

20 

22 

November 

16 

13 

33 

December  - 

22 

39 

18 

15 

19 

December  - 

11 

13 

32 

Means 

18 

45 

19 

19 

19 

Means       '  - 

8 

10 

29 

Difference      between  > 
greatest  and   least  > 
rum        -       -  \ 

18 

20 

13 

10 

>  9 

Difference     between  i 
greatest   and  least  > 
range          -         -  J 

11 

7 

18 

Table  LXXL,  showing  the  Mean  Daily  Range 
of  Temperature  at  Elevations  above  4,000 
Feet,  between  the  Latitudes  25°  14'  N.  and 
29°  20'  N.,  and  Longitudes  79°  30'  E.  and 
91°  45'  E.,  principally  in  the  Bengal  Presi- 
dency. 


The  results  at  Nynee  Tal  are  probably  connected  with  radiation  observations,  or  else  the  instruments  have  been  placed  too  near  the  ground. 


RELATING  TO  SECTION  V. 
The  Mean  Monthly  observed  Temperature  of  the  Air. 
Tables  LXXII.  to  LXXTV.  at  Elevations  below  1,000  Feet. 
Tables  LXXV.  to  LXXXII.  at  Elevations  above  1,000  Feet. 


Table  LXXIL,  showing  the  Mean  Monthly  Temperature  of  the  Air  at  Elevations  above  the  Sea  less  than  1,000 
Feet,  between  the  Latitudes  8°  43'  N.  and  17°  4'  N.,  and  Longitudes  75°  30'  E.  and  82°  14'  E.,  in  the  Presidency 
of  Madras,  arranged  in  the  Order  of  Latitude. 


Place      .    .         .  " 

Pai.am- 

COTTA1I. 

ANG  U!  \ 

Kandv. 

C  \  NN  A- 
NORE. 

l'OONA- 
MALLEE. 

Fort  St. 
George. 

Madras. 

Nel- 
i.oui:. 

Kuu- 

NOOL. 

Gun- 

TOOR. 

SamiL- 

COTTAII. 

Means. 

Latitude  

8°  43'  N. 

I1°40'N. 

11°52'N. 

13°  2'  N. 

13°  4'  N. 

13°  6'  N. 

14°20'N. 

15°  50' N. 

16°  20'  N. 

17°4'N. 

13°30'N. 

Longitude  .... 

77°  48'  E.75°  40'  E. 

75°  30'  E. 

80°  10'  E. 

80°  14' E. 

80°21'E. 

80°0'E. 

78°  5'  E. 

80°  30'  E. 

82°14'E, 

79°  3'E. 

120  feet. 

15  feet. 

2  feet. 

50  feet. 

800  feet. 

100  feet. 

50  feet. 

12  6  feet. 

Month. 

5  Years, 
1855  to 
1859. 

10  Years, 
1810tol813 
and  1818 
to  1823. 

10  Years, 
1850  to 
1859. 

5  Years, 
1855  to 
1859. 

55  Years, 
1796  to 
1850. 

2  Years, 
1859  and 
1860. 

3  Years, 
1857  to 
1859. 

5  Years, 
1855  to 
1859. 

2  Years, 
1858  and 
1859. 

January  - 

O 

81 

0 

80 

O 

82 

7°7 

O 

74 

O 

76 

O 

74 

O 

78 

75 

0 

67 

O 

76 

February  ... 

84 

82 

82 

79 

77 

78 

77 

82 

79 

71 

79 

March     -  - 

87 

84 

84 

80 

79 

80 

80 

88 

82 

77 

82 

April   -          -          -  - 

89 

86 

86 

82 

83 

83 

85 

91 

86 

84 

85 

May              -          -  - 

89 

84 

85 

83 

89 

87 

92 

90 

89 

87 

87 

June    -          -          -  - 

89 

80 

80 

85 

88 

87 

91 

86 

89 

84 

86 

July  - 

87 

78 

79 

84 

86 

85 

85 

82 

83 

82 

83 

August           -         -  - 

88 

79 

79 

83 

86 

84 

85 

84 

84 

81 

83 

September  - 

88 

79 

79 

81 

83 

84 

83 

83 

82 

80 

82 

October  - 

86 

81 

81 

80 

82 

82 

82 

83 

76 

79 

81 

November  ... 

83 

81 

82 

78 

76 

79 

77 

78 

76 

72 

78 

December  ... 

82 

80 

81 

78 

76 

77 

76 

77 

72 

66 

77 

Means      -          -  - 

86 

81 

82 

81 

82 

82 

82 

84 

81 

78 

82 

Mean  difference  between  hottest  "I 
and  coldest  months     -       -  J 

8 

8 

7 

..  .8  * 

15 

11 

18 

14 

17 

21 

11 
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Table  LXXIII.,  showing  the  Mean  Temperature  of  the  Air  at  Elevations  above  the  Sea  less  than  1,000  Feet,  between 
the  Latitudes  15°  50'  N.  and  25°  30'  N.,  and  Longitudes  67°  2'  E.  and  73°  41'  E.,  principally  in  the  Bombay  Presi- 
dency, arranged  in  the  order  of  Latitude. 


solace      .  • 

VlN- 
GOBLA. 

RuTNA- 
GHEKEY. 

Dapoo- 

LEE. 

_LM  >  M  i  >  -  \  i  ■ 

StTR  AT. 

Baroda. 

Raj- 

COTE. 

Ahmed- 

ABAU. 

KuBEA- 
CHEE. 

Deesa. 

Hyder- 
abad. 

Jacob- 
abajd. 

Means. 

Latitude  . 

15°  50'  N. 

17°0'N. 

17°48'N. 

18°53'N. 

21°10'N. 

22°16'N. 

22°  18'  N. 

23°  0'  N. 

24°51'N. 

25°  14' N. 

25°  30'  N. 

21°32'N. 

Longitude 

to    41  Xi. 

7qO  on'  TT/ 
/  o    -£U  JZj. 

I O     ID  JCj. 

72°  52'  E. 

73°  14' E. 

70°  50'  E. 

72°  0'  E. 

67°  2'  E. 

72°  5'  E. 

69°  5'  E. 

71°  42' E. 

Height     .  . 

20  feet. 

150  feet. 

600  feet. 

33  feet. 

90  feet. 

450  feet. 

320  feet. 

27  feet. 

400  feet. 

99  feet. 

220  feet. 

290  feet. 

4  Years, 
1856  to 
1859. 

5  Years, 
1855  to 
1859. 

2  Years. 
1858  and 
1859. 

12  Years, 
1847  to 
1858. 

10  Years, 
1850  to 
1859. 

4  Years, 
1857  to 
1860. 

2  Years, 
1858and 
1859. 

3  Years, 
1857  to 
1859. 

1 

2  Years,  | 
1856  and 
1857. 

J  2  i  ears, 
1848  to 
1859. 

Month. 

/  lears. 
1847  to 
1853. 

January 

O 

78 

78 

O 

75 

O 

74 

O 

73 

O 

71 

O 

69 

O 

71 

O 

64 

O 

64 

O 

64 

O 

60 

70 

February 

79 

79 

- 

76 

77 

7C 

l 

75 

80 

67 

70 

71 

65 

73 

March 

82 

82 

81 

80 

84 

82 

82 

83  ' 

76 

80 

81 

74 

80 

April  -       -  - 

83 

86 

83 

QQ 
OO 

81 

CO 

GO 
3d 

O  1 

87 

OO 

May    -      -  - 

85 

85 

86 

86 

89 

94 

90 

97 

83 

91 

91 

95 

89 

June  -      -  - 

81 

83 

83 

83 

87 

89 

89 

89 

88 

89 

92 

99 

87 

July    -      -  - 

79 

80 

82 

81 

84 

85 

85 

90 

86 

88 

91 

98 

87 

August 

79 

80 

80 

81 

83 

84 

82 

84 

85 

82 

88 

92 

83 

September  - 

79 

82 

79 

80 

83 

83 

81 

83 

83 

83 

"  85 

91 

82 

October 

81 

83 

80 

82 

83 

80 

83 

83 

79 

81 

82 

81 

81 

November  - 

79 

79 

80 

79 

78 

77 

77 

78 

73 

84? 

73 

70 

77 

December  - 

78 

79 

76 

74 

73 

73 

69 

64 

69 

66 

63 

72 

Means  - 

80 

81 

81 

80 

82 

81 

81 

83 

78 

80 

81 

81 

80 

Difference  be-") 
tween    hottest  1 
and       coldest  [ 
months  -  -J 

7 

7 

11 

12 

16 

24 

21 

28 

24 

27 

28 

39 

19 

Table  LXXIV.,  showing  the  Mean  Monthly  Temperature  at  Elevations  above  the  Sea  less  than  1,000  Feet,  between 
the  Latitudes  21°  10'  N.  and  31°  40'  N.,  and  Longitudes  74°  35'  E.  and  88°  25'  E.,  principally  in  the  Presidency  of 
Bengal,  arranged  in  the  order  of  Latitude. 

Place     .  . 

Seeta- 

BULDEE. 

Cal- 
cutta. 

Beeuam- 

I'ORE. 

Chunae. 

Be- 
nares. 

Luck- 
now. 

Cawn- 

PORE. 

FuTTY- 
GHUE. 

Meerut 

Feroze- 

PORE. 

Punjab. 

Means. 

Latitude 

21°  10' N. 

22°  34' N. 

24°  5'  N. 

25°  5'  N. 

25°17'N. 

26°  0'N. 

26°29'N. 

27°  2'  N. 

28°59'N. 

30°55'N 

31°40'N 

26°  18'  N. 

Longitude 

79°  9'  E. 

88°  25'  E. 

88°  17' E. 

83°  0'  E. 

83°  4'  E. 

82°  0'  E. 

80°  22'  E. 

79°  30'  E. 

77°46'E. 

74°  35'  E 

74°  45'  E 

80°  59' E. 

939  feet. 

80  feet. 

76  feet. 

250  feet. 

270  feet. 

360  feet. 

500  feet. 

600  feet. 

900  feet. 

720  feet. 

900  feet. 

509  feet. 

Month. 

2  Years, 
1858  to 
1860. 

3  Years, 
1857  to 
1859. 

10  Years, 
1850  to 
1859. 

3  Years, 
1858  to 
1860. 

2  Years, 
1834  and 
1835. 

2  Years, 
183 2  and 
1833. 

1  Year, 
1859. 

5  Years, 
1855  to 
1859. 

3  Years, 
1857  to 
1859. 

January 

O 

71 

O 

70 

64 

O 

65 

64 

66 

O 

64 

5°7 

O 

61 

O 

59 

O 

54 

O 

63 

February  - 

79 

75 

68 

70 

69 

68 

70 

G3 

65 

68 

60 

69 

March 

83 

83 

76 

78 

77 

79 

72 

74 

70 

76 

68 

76 

April 

92 

88 

83 

86 

87 

88 

89 

85 

83 

81 

7  / 

85 

May 

95 

89 

85 

91 

94 

91 

97 

90 

90 

94 

86 

91 

June 

88 

87 

89 

92 

89 

90 

91 

95 

92 

95 

89 

91 

July 

83 

85 

84 

87 

86 

88 

87 

87 

88 

90 

87 

87 

August 

81 

85 

83 

86 

84 

84 

87 

85 

84 

86 

86 

85 

September 

82 

85 

84 

85 

84 

85 

85 

84 

82 

86 

83 

84 

October 

81 

84 

79 

82 

81 

79 

79 

75 

76 

79 

76 

79 

November  - 

74 

78 

70 

74 

71 

70 

75 

69 

68 

68 

61 

71 

December  - 

69 

72 

65 

65 

64 

60 

68 

58 

62 

58 

55 

63 

Means  ... 

82 

82 

77 

80 

80 

79 

80 

77 

77 

78 

73 

78 

Difference  between  hottest! 
and  coldest  months       -  J 

26 

19 

25 

27 

30 

31 

33 

38 

31 

37 

35 

28 

5  M  4 
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Table  LXXV.,  showing  the  Mean  Monthly  Temperature  of  the  Air  at  Elevations  between  1,000  and  2,000  Feet 
between  the  Latitudes  14°  31'  N.  and  17°  28'  K,  and  Longitudes  75°  51'  E.  and  78°  32'  E.,  in  the  Madras  Presi- 
dency. 


Place  .... 

HuRRYHUR. 

IB  ELL  ARY. 

Secunderabad. 

Means. 

14°  31'  N. 

17°  0'  N. 

17°  28'  N. 

16°  20'  N. 

75°  51'  E. 

77°  0'  E. 

78°  32'  E. 

77°  8'  E. 

1,831  feet. 

1,500  feet. 

1,800  feet. 

1,710  feet. 

4  Years, 

9  Years, 

10  Years, 

1857  to  1860. 

1851  to  1859. 

1850  to  1859. 

January    -          -          -  - 

74 

74 

73 

74 

February            -         -  - 

79 

79 

76 

78 

March  - 

81 

85 

81 

82 

April        -          -          -  - 

O  1 

88 

86 

85 

May         -         -         -  - 

84 

86 

89 

86 

June  ■ 

81 

83 

83 

82 

July  .... 

79 

80 

80 

80 

August     -          -          -  - 

78 

79 

79 

79 

S^nfpinyipr  -              —              —  — 

Ol_  U  lt_  Ul  UK.  1 

79 

79 

78 

79 

October    -         -         -  - 

80 

78 

78 

79 

November            -          -  - 

78 

74 

76 

76 

December  -         -         -  - 

76 

73 

73 

74 

Means  - 

79 

80 

80 

79 

Difference  between  hottest  and  1 
coldest  months         -  -J 

10 

15 

16 

12 

Table  LXXVL,  showing  the  Mean  Temperature  of  the  Air  at  Elevations  between  1,000  and  2,000  Feet,  at 
Stations  between  the  Latitudes  16°  11'  N.  and  26°  20'  N.,  and  Longitudes  73°  1'  E.  and  77°  25'  E.,  principally  in 
the  Bombay  Presidency. 


Place    .    .  . 

KfLLAD- 
GILEE. 

SlIOLA- 
I'ORE. 

POOXA. 

Seroor. 

DlIOOLIA. 

Muow. 

AlIMED- 
NDGOUR. 

Neemuch. 

Nusseer- 

ABAI). 

Means. 

Latitude 

16°  11' N. 

17°  40'  N. 

18°  30'  N. 

18°  50'  N. 

20°  54'  N. 

22°  33'  N. 

23°  34'  N. 

24°  27'  N. 

26°  20'  N. 

20°  59'  N. 

Longitude 

75°  33'  E. 

76°  0'  E. 

73°  30'  E. 

77°  25'  E. 

74°  45'  E. 

75°  46'  E. 

73°  1'  E. 

74°  54'  E. 

74°  50'  E. 

75°  5' E. 

Height  .      .  . 

1,750  feet. 

1,821  feet. 

1,800  feet. 

1,752  feet. 

1,000  feet. 

1,862  feet. 

1,900  feet. 

1,476  feet. 

1,500  feet. 

1,663  feet. 

5  Years, 

11  Years, 

5  Years, 

6  Years, 

2  Years, 

6  Years, 

1  Year, 
1860. 

2  Years, 

Moxtu. 

1855  to 

1850  to 

1854  to 

1853  to 

1859  and 

1854  to 

1859  and 

1859. 

1860. 

1858. 

1858. 

1860. 

1859. 

1860. 

January 

O 

75 

O 

75 

o 

70 

O 

72 

O 

70 

o 

70 

71 

O 

55 

63 

O 

69 

February 

79 

78 

74 

71 

76 

72 

75 

60 

68 

73 

March 

88 

84 

79 

80 

82 

80 

82 

70 

77 

80 

April 

89 

89 

83 

87 

88 

86 

87 

81 

87 

86 

May  - 

87 

88 

84 

83 

91 

87 

87 

84 

89 

87 

June  -      -  - 

84 

83 

80 

81 

87 

74 

81 

80 

94 

83 

July   -      -  - 

82 

81 

77 

76 

82 

82 

77 

74 

88 

80 

August 

83 

80 

76 

76 

80 

75 

76 

74 

77 

87 

September  - 

82 

81 

76 

76 

80 

75 

76 

75 

81 

78 

October 

79 

80 

78 

77 

77 

77 

71 

79 

78 

November  - 

76 

77 

76 

75 

76 

75 

73 

67 

75 

74 

December  - 

72 

72 

71 

72 

72 

71 

70 

65 

64 

70 

Means  - 

81 

81 

77 

77 

81 

77 

77 

71 

79 

79 

Difference     be- ") 

tween  hottest  ( 
and  coldest 

17 

17 

14 

16 

21 

17 

17 

29 

31 

18 

months        -  J 
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Table  LXXVIL,  showing  the  Mean  Monthly  Temperature  of  the  I  Table  LXXVIIL,  showing  the  Mean 
Air  at  Elevations  between  1,000  and  2,000  Feet  in  the  Presidency,  Monthly  Temperature  of  the  Air  at  Eleva- 
of  Bengal.  tions  between  2,000  and  2,000  Feet  in  the 

Madras- Presidency. 


Place  . 

Kher- 

WARRAH. 

KuLSEA. 

UM- 
BALLA. 

Mean 
Meer. 

Pesha- 

WUR. 

Means. 

Means. 

-— ■  

Seringaratam. 

Latitude 

20°  42' N. 

30°  0'  N. 

30°23'N. 

3C°34'  N. 

34°  20'  N. 

30°24'N. 

30°24'N. 

Latitude 

12°  45'  N. 

79°  12'  E. 

77°  30'  E. 

76°  44' E. 

74°  4'  E. 

71°  29'E. 

75°  48'  E. 

75°  34'  E. 

Longitude 

Height 

l,200feet. 

l,100feet. 

l,050feet. 

l,128feet. 

l,056feet. 

l,107feet. 

l,121feet. 

Height 

2,412  feet. 

Month. 

5  "1  ears, 
1854  to 
to  1858. 

2  Years. 
1837  and 
1838. 

2  \  ears, 
1851  and 
1852. 

5  Years, 
1855  to 
1859. 

d  x  eai  s, 
1855  to 
1860. 

Umballa 
included. 

Umballa 
left  out. 

Month. 

2  Years, 
1814  to  1816. 

January 

O 

64 

O 

58 

O 

60 

O 

55 

O 

52 

o 

58 

57 

January 

0 

71 

February 

71 

61 

70 

60 

55 

63 

62 

February 

77 

March  - 

79 

63 

67 

71 

65 

69 

69 

March 

81 

April 

89 

78 

83 

79 

75 

81 

80 

April 

84 

May 

81 

OO 

ft  ft 

ftQ 

ft  7 

May 

ft  ^ 
GO 

June 

88 

86 

97 

86 

91 

89 

88 

June 

79 

»j  uiy 

82 

84 

87 

87 

91 

86 

So 

July 

i  5 

August  - 

80 

75 

91 

86 

88 

84 

82 

August 

74 

September 

81 

77 

92 

82 

84 

83 

81 

September  - 

77 

October  - 

77 

71 

84 

75 

7.3 

76 

74 

October 

77 

November 

68 

63 

67 

69 

64 

66 

66 

November  - 

74 

December 

64 

60 

62 

60 

56 

60 

60 

December  - 

72 

Means 

78 

71 

79 

75 

74 

75 

74 

Means  ... 

77 

Difference  be-"] 

tween     hot-  1 
test  and  cold-  | 

30 

28 

37 

32 

39 

31 

31 

Difference  between  hottest  and  1 
coldest  months.  f 

14 

est  months.  J 

Table  LXXIX.,  showing  the  Mean  Temperature  of  the  Air,  Table  LXXX.,  showing  the  Mean  Temperature 
at  Elevations  between  2,000  and  3,000  Feet,  between  the  of  the  Am  at  Elevations  between  4,000  and  5,000  Feet 
Latitudes  15°  50'  N.  and  17°  40'  N.,  and  Longitudes  74°  2'  E.  between  the  Latitudes  1 7°  59'  N.  and  24°  45'  X.,  and 
and  75°  10'  E.,  principally  in  the  Bombay  Presidency.  Longitudes  72°  49'  E.  and  73°  30'  E.,  principally  in 

the  Bombay  Presidency. 


Place  

DlIAU- 
WAR. 

Bel- 
gaum. 

Sattara. 

Means. 

Place  

Mahab- 

LESHWDE 

Mount 
Aboo. 

Means. 

Latitude  

15°50'N. 

15°52'N. 

17°  40'  N. 

16°27'N. 

17°59'N. 

24°45'N. 

21°  22'N. 

75°  10' E. 

74°42'E. 

74°  2'E. 

74°38'E. 

73°  30' E. 

72°49'E. 

73°  9'  E. 

2,482feet. 

2,260feet. 

2,320feet. 

2,354feet. 

4,500feet 

4,000feet. 

4,250feet. 

Month. 

1  Year, 
1859. 

4  Years, 
1856  to 
1859. 

Month. 

15  Years, 
1829  to 
1843. 

5  Years, 
1855  to 
1859. 

January  - 

72 

O 

72 

o 

71 

7°2 

January  - 

O 

64 

O 

57 

60 

February  ... 

80 

75 

74 

7G 

February  -          -          -  - 

66 

63 

64 

March  .... 

83 

78 

79 

80 

March  - 

72 

71 

71 

April  - 

82 

81 

83 

82 

April  .... 

75 

72 

74 

May  - 

84 

78 

84 

82 

May  - 

72 

79 

75 

June      .         .         .  - 

79 

75 

76 

77 

June  - 

6G 

79 

72 

July  - 

76 

73 

75 

75 

July  .... 

63 

74 

68 

August   -         -         -  - 

73 

72 

73 

73 

August  - 

63 

70 

66 

September  - 

73 

74 

74 

74 

September  ... 

64 

70 

07 

October             -          -  - 

76 

74 

76 

75 

October  .... 

07 

71 

69 

November  - 

77 

72 

73 

74 

November  ... 

64 

67 

65 

December          -         -  - 

72 

70 

71 

71 

December  -          -          -  - 

63 

58 

60 

Means  - 

77 

74 

70 

76 

Means  ... 

66 

69 

08 

Difference  between  hottest  1 
and  coldest  months.  J 

12 

11 

13 

11 

Difference   between    hottest  | 
and  coldest  months.  J* 

12 

22 

15 

5  N 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  LXXXL,  showing  the  Mean  Monthly  Temperature  of  the  Air  at  Stations  whose  Elevations  are 

respectively  3,000,  4,500,  6,000,  7,361,  and  8,640  Feet. 


Place.    .    ,  *  

DODABETTA. 

OOTACAMUND. 

Mercara. 

Bangalore. 

Wellington. 

11°  25'  N. 

11°  35'  N. 

12°  24'  N. 

12°  57'  N. 

77°  5'  E. 

76°  45'  E. 

75°  48'  E. 

77°  38'  E. 

8,640  feet. 

7,361  feet. 

4,500  feet. 

3,000  feet. 

6,000  feet. 

Month. 

2  Years, 

3  Years, 

3  Years, 

1  Year. 

1817  and  1818. 

1831  to  1833. 

1838  to  1840. 

1859. 

January  - 

0 

52 

O 

53 

O 

67 

0 

70 

0 

64 

February  - 

52 

55 

71 

73 

63 

March  - 

55 

60 

74 

79 

67 

April  - 

56 

63 

73 

79 

64 

May  - 

57 

62 

72 

80 

69 

June          -          -          -  - 

53 

60 

69 

76 

69 

July          I..  - 

53 

58 

67 

75 

68 

August  - 

53 

58 

66 

74 

70 

September  -         -         -  - 

53 

58 

66 

75 

67 

October      -  - 

53 

58 

67 

73 

69 

November  -          -         -  - 

52 

56 

67 

72 

66  1 

December    -         -         -  - 

51 

53 

64 

70 

70 

 — —  

Means  -         -         -  - 

54 

58 

68 

76 

67 

Difference  between  Ilottest  and  "1 
Coldest  Months.  J 

6 

10 

8 

13 

7 

Table  LXXXII.,  showing  the  Mean  Monthly  Temperature  of  the  Air,  at  Elevations  above  4,000  Feet, 
between  the  Latitudes  25°  14'  N.  and  31°  0'  N.,  and  Longitudes  77°  0'  E.  and  91°  45'  E.,  principally  in  the 
Bengal  Presidency. 


cuirrafoon- 
gee,  Khasia 
Hills. 

Darjeeling. 

Nynee  Tal. 

Khatmandu. 

Uttra 

MuLLAY. 

KorouRir. 

25°  14'  N. 

27°  2'  N. 

29°  20'  N. 

27°  42'  N. 

24°  55'  N. 

31°  0'  N. 

91°  45'  E. 

88°  18'  E. 

79°  30'  E. 

87°  40'  E. 

85°  20'  E. 

77°  0'  E. 

4,118  feet. 

7,000  feet. 

6,400  feet. 

4,650  feet. 

4,600  feet. 

6,634  feet. 

2  Years. 

3  Years, 

9  Years, 

2  Years, 

3  Years, 

Month. 

1859  and  1860. 

1857  to  1859. 

1846  to  1854. 

1845  and  1846. 

1819  to  1821. 

o 

.  O 

-   O 

O 

O 

„  a._ 

January  - 
February  - 

March  ... 

57 
60 
62 

45 
43 
52 

46 
48 
55 

48 

'  52 
58 

63 
65 
68 

40 
45 

April  -          -          -  - 
May  -         -         -  - 
June  -         -         -  - 

68 
70 
70 

56 
58 
61 

62 
68 
69 

67 
72 
74 

68 
66 
64 

68 
72 

July  -         -         -  - 
August  - 
September  - 
October  - 

70 
69 
70 
68 

61 
61 

61 

56 

68 
67 
65 
61 

76 
74 
72 
65 

65 
65 
66 
64 

71 

67 
65 
56 

November     -         -  - 

57 

51 

55 

55 

65 

51 

December  ... 

52 

45 

51 

46 

63 

Means  - 

64 

54 

60 

63 

65 

Difference  between  Hot-  \ 
test  and  Coldest  Months  J 

18 

18 

23 

30 

5 
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RELATING  TO  SECTION  VII. 

Mean  Monthly  and  Annual  observed  Temperatures  of  the  Dew  Point. 

„  „  „       Amount  of  Vapour  in  a  Cubic  Foot  of  Air. 

„  „  „       Amount  of  Vapour  required  to  saturate  a  Cubic  Foot  of  Air. 

„  „       Degree  of  Humidity. 

At  Stations  between  the  Latitudes  11°  25'  N.  and  34°  20'  N.,  and  Longitudes  69°  5'  E.  and  92°  46'  E. 


Table  LXXXIIL,  showing  the  Mean  Monthly  and  Annual  Temperature  of  the  Dew  Point  at  Stations  situated  between 
the  Latitudes  11°  25'  N.  and  34°  20'  N.,  and  Longitudes  69°  5'  E.  and  92°  46'  E. 


rio.cc  . 

DoDA- 
BETTA. 

Madras. 

13  ELGAUM, 

13ellary. 

Secdn- 

DERABAD. 

Sattara. 

Dapoo- 

LEE. 

Maha- 

BLESH- 
WUS. 

POONA. 

Bombay. 

OEROOR. 

Dhoo- 

LIA, 

Raj- 
cote. 

Latitude  . 

11°25'N. 

13°  6'  N. 

15°  52'  N. 

17°  0'  N. 

17°  28'  N. 

17°  40'  N. 

17°48'N. 

17°59'N, 

18°  30'  N. 

18°  53'  N. 

18°  50'  N. 

20°  54'  N. 

22°18'N. 

Longitude 

It     0  Ji. 

80°  21  E. 

iy  A  O  in/  17 

74  4z  H. 

77     U  Hi. 

*7Q°  "17 

to  Hi. 

*T  A  O   Cl/  T7 

74    I  Hi. 

73  16  E. 

7o0  on'  T7 
Jo    oU  Hi. 

*7  A  O  r\/  17 

74   U  Hi. 

7  A  dZ  1  j. 

it    J.7>  Hi. 

/  4   40  Hi. 

7A°  ^(V  17 
IV    OU  Hi. 

Height 

8,640feet. 

2,260  feet. 

1,500  feet. 

1,800  feet. 

2,320  feet. 

600  feet. 

4,500feet. 

1,800  feet. 

64  feet. 

1,752  feet. 

l,000feet. 

450  feet. 

Month. 

1  Year, 
1847. 

18  Years, 
1833  to 
1850. 

2  Years, 
1858  and 
1859. 

9  Years, 
1851  to 
1859. 

10  Years, 
1850  to 
1859. 

5  Years, 
1855  to 
1859. 

2  Years, 
1858  and 
1859. 

9  Years, 
1835  to 
1843. 

5  Years, 
1856  to 
1860. 

12  Years, 
1847  to 
1858. 

5  Years, 
1854  to 
1858. 

6  Years, 
1853  to 
1858. 

4  Years. 
1857  to 
1860. 

January 

O 

40 

O 

67 

O 

54 

O 

54 

O 

54 

O 

59 

O 

68 

O 

51 

O 

51 

O 

64 

O 

57 

O 

58 

44 

February 

50 

68 

51 

60 

51 

61 

70 

47 

50 

64 

48 

57 

45 

March 

45 

71 

58 

58 

60 

61 

74 

49 

54 

68 

32 

59 

49 

April  - 

50 

76 

60 

69 

59 

60 

78 

53 

59 

73 

48 

65 

56 

May  - 

53 

76 

66 

62 

62 

66 

80 

61 

65 

75 

59 

68 

64 

June  - 

51 

73 

68 

69 

66 

69 

70 

66 

67 

76 

64 

74 

71 

July  - 

51 

73 

68 

69 

68 

67 

76 

65 

69 

76 

67 

74 

72 

August 

51 

74 

67 

66 

71 

70 

76 

65 

69 

74 

66 

75 

72 

September  - 

51 

75 

66 

59 

73 

69 

75 

63 

67 

75 

66 

75 

67 

October 

51 

74 

61 

67 

66 

66 

72 

64 

62 

74 

58 

70 

60 

November  - 

50 

71 

61 

66 

58 

62 

72 

54 

55 

67 

48 

61 

44 

December  - 

47 

69 

55 

60 

54 

60 

64 

53 

51 

64 

37 

56 

43 

Means 

49 

72 

61 

64 

62 

64 

72 

57 

59 

71 

54 

66 

57 

(continued.) 


Place  . 

AlIMED- 

NUGGER. 

KuRRA- 
CIIEE. 

Deesa. 

Hyder- 
abad. 

Thtet 
Myo. 

Cal- 
cutta. 

Fort 
Wil- 
liam. 

Haza- 

REE- 
BAUGH. 

Darjee- 

LING. 

Be- 
nares. 

Kder- 
warrah. 

Meerut. 

Lan- 

DOUR. 

Pesha- 

"VVUR. 

Latitude  . 

2.3°  34'  N. 

24°51'N. 

25°I4'N. 

25°  30'  N. 

20°  18'  N. 

22°  34' N. 

22°  34'  N. 

24°  0'  N. 

27°  2'  N. 

25°17'N. 

26°  42'  N. 

28°59'N. 

30°27'N. 

34°20'N. 

Longitude 

73°  l'E. 

77°  2'E. 

72°  5'  E. 

69°  5'  E. 

92°46'E. 

88°  25'  E. 

88°  25'  E. 

85°  24'  E. 

88°  10'  E. 

83°  4'  E. 

79°  12'  E. 

77°  56'  E. 

78°  10'  E. 

71°29'E. 

Height 

l,900feet. 

27  feet. 

400  feet. 

99  feet. 

240  feet. 

l,900feet. 

7,000feet. 

270  feet. 

l,200feet. 

900  feet. 

7,000feet. 

l,056feet. 

Month. 

6  Years, 
1854  to 
1859. 

5  Years, 
1856  to 
1860. 

3  Years, 
1857  to 
1859. 

2  Years. 
1856  and 
1857. 

1  Year, 
1859. 

2  Years, 
1843  and 
1844. 

6  Years, 
1854  to 
1859. 

3  Years, 
1858  to 
1860. 

3  Years, 
1857  to 
1859. 

2  Years, 
1858  and 
1859. 

5  Years, 
1854  to 
1858. 

1  Year, 
1859. 

4  Years. 

3  Years, 
1858  to 
1860. 

January 

O 

52 

O 

48 

O 

50 

O 

49 

O 

46 

O 

65 

O 

57 

48 

O 

38 

O 

48 

O 

53 

O 

54 

o 

27 

O 

39 

February 

51 

55 

53 

52 

47 

67 

61 

53 

41 

53 

55 

56 

32 

43 

March 

54 

60 

55 

58 

45 

76 

68 

54 

45 

57 

59 

59 

36 

56 

April  - 

56 

66 

60 

62 

80 

72 

60 

48 

60 

60 

56 

41 

66 

May  - 

62 

74 

69 

67 

69 

82 

76 

73 

54 

72 

62 

71 

53 

62 

June  - 

67 

76 

72 

71 

67 

83 

78 

66 

59 

78 

67 

76 

57 

72 

July  - 

69 

76 

75 

75 

75 

81 

78 

69 

60 

84 

69 

80 

63 

74 

August 

66 

75 

74 

75 

74 

82 

78 

73 

60 

80 

77 

71 

64 

74 

September  - 

69 

71 

72 

73 

75 

83 

78 

72 

58 

80 

71 

75 

59 

65 

October 

6.3 

66 

64 

67 

74 

78 

74 

61 

49 

76 

65 

71 

46 

56 

November  - 

57 

52 

53 

52 

65 

74 

64 

49 

43 

61 

57 

61 

34 

45 

December  - 

52 

47 

48 

50 

61 

66 

57 

56 

40 

54 

51 

48 

29 

39 

Means 

59 

64 

62 

62 

62 

76 

70 

61 

49 

67 

62 

65 

44 

57 

5  N  2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  LXXXIV.,  showing  the  Mean  Monthly  and  Annual  Amount  of  Vapour  in  a  Cubic  Foot  of  Air,  at  Stations  situated 
between  the  Latitudes  11°  25'  N.  and  34°  20'  N.,  and  Longitudes  69°  5'  E.  anrl  92°  46'  E. 


Place  .... 

Doda- 

Madras. 

Bel- 

Bel- 

Secun- 

Sat- 

Da 

Mahab- 

PooNA. 

Bom  hay. 

Sekoou. 

Dhoo- 

Rajcote. 

BETTA. 

gaum. 

LARY. 

DERABAD. 

TARA. 

poolee. 

LHSHWUR 

LIA. 

Latitude. 

11°25'N. 

13°  6'  N. 

15°52'N. 

17°  0'  N. 

17°28'N. 

17°40'N. 

17°48'N. 

17°59'N. 

18°30'N. 

1.8°  53' N. 

18°50'N. 

20°54'N. 

22°18'N. 

LiOiigitude  . 

77°  5'  E. 

80°21'E. 

74°  42'  E. 

77°0'E. 

78°  32' E. 

74°  2 

'E. 

73°  ie 

'E. 

73°  30'  E. 

74°  0' 

E. 

72°  52'  E. 

77°  25'  E. 

74°  45'  E. 

70°  50' E. 

Height  .... 

8,640feet. 

2,260feet. 

l,500feet. 

l,800fect. 

2,320feet. 

600  feet. 

4,500feet. 

l.SOOfeet. 

l,752feet. 

l.OOOfeet. 

450  feet. 

18  Years, 

2  Years, 

9  Years, 

10  Years, 

5  Years. 

2  Years, 

9  Years, 

5  Y'ears, 

12  Y'ears, 

5  Y'ears, 

6  Years, 

4  Years, 

1  Year, 

1833  to 

1S58  and 

1851  to 

1850  to 

1855  to 

1858  and 

1835  to 

1856  to 

1847 

to 

1854  to 

1853  to 

1857  to 

Month. 

1S47. 

1850. 

1859. 

1859. 

1859. 

1859. 

1859. 

1843. 

1860. 

1858. 

1858. 

1858. 

1860. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

January 

2  • 

8 

7 

2 

4-5 

4 

5 

4-6 

5 

4 

7  * 

4 

4-1 

4 

1 

6- 

4 

5-1 

5-2 

3-2  , 

February 

4- 

1 

7 

3 

4-0 

5 

5 

4-1 

5 

8 

8- 

0 

3-5 

3 

9 

6 ' 

4 

3 

6 

5-1 

3-2 

March 

3- 

4 

8 

1 

5-1 

5 

0 

5-4 

.  :s- 

8 

9- 

1 

3-8 

4 

5 

/ ' 

4 

1 

6 

5-2 

3'7  1 

April- 

4 

1 

9 

4 

5-6 

7 

5 

5*2 

5 

6 

10- 

3 

4-3 

5 

3 

8- 

6 

3 

5 

6*5 

4'7  1 

May  - 

4 

5 

9 

3 

6-8 

5 

9 

5-8 

C 

8 

10- 

9 

5-7 

6 

7 

9- 

0 

5 

3 

7-2 

6-1 

June  - 

4 

0 

8 

5 

7-4 

7 

4 

6-6 

7 

7 

7- 

6 

6-9 

2 

9- 

7 

6 

4 

8-8 

8-0 

July  - 

4 

o 

8 

•7 

7-4 

7 

6 

7'3 

7 

o 

9- 

5 

6-9 

7 

7 

9- 

5 

7 

2 

8-9 

8-3 

August 

4 

o 

8 

9 

7-1 

6 

8 

8-1 

7 

8 

9- 

5 

6-8 

7 

6 

9" 

1 

G 

8 

9-3 

8-4 

September 

4 

2 

9 

1 

7-0 

5 

2 

8-8 

G 

9- 

2 

6-2 

7 

2 

9- 

3 

6 

8 

9*3 

7-1 

October 

4 

2 

8 

9 

5-8 

7 

2 

6-8 

7 

0 

8- 

5 

G-6 

G 

1 

■  1*8? 

9 

5 

3 

7-8 

5-4 

November 

4 

1 

8 

2 

5-8 

0 

5-2 

G 

0 

8- 

4 

4-7 

4 

7 

7  ■ 

o 

3 

G 

5-7 

3-1 

December 

4 

6 

7 

5 

4-7 

5 

6 

4-5 

5 

7 

6- 

4 

4-4 

4 

1 

c- 

4 

2 

4 

5-0 

3-0 

Means  - 

4 

9 

8-4 

5-9 

6 

3 

6'0 

6 

5 

8-7 

5'3 

5 

7 

8-1 

4-8 

7-0 

5*3 

(continued.) 


Place  • 

Ahmed- 

NUGGUR. 

Kt'RRA- 
CHEE. 

Deesa. 

Hyder- 
abad. 

Til  YET 

Myo. 

Cal- 
cutta. 

Fort 
William 
(Cal- 

II A/A- 
lt EE- 
BAUGII. 

Be- 
nares. 

Darjee- 

L1NG. 

KlIElt- 
WARItAII. 

Meerut. 

Lan- 

DOUR. 

Pesha- 
wun. 

cutta.) 

Latitude  . 

23°  34'  N. 

24°51'N. 

25°14'N.  25°30'N. 

20°  18'  N. 

22°34'N. 

22°34'N. 

24C  0'  N. 

25°17'N. 

27°  2'N. 

26°  42'  N. 

28°59'N. 

30°27'N. 

34°20'N. 

Longitude . 

73°1'E. 

77°  2' E. 

72°  5'  E. 

G9°  5'  E. 

92°  46'  E. 

8S°25'  E. 

88°  25' E. 

85°  24'  E. 

83°  4'  E. 

88°  10'  E. 

79°  12'E. 

77°46'E. 

78°  10' E. 

71°29'E. 

Height  . 

I,900feet 

27  feet. 

400  feet. 

99  feet. 

240  feet. 

l,900feet. 

270  feet. 

7,000feet. 

l,200feet. 

900  feet. 

7,000fcet. 

l,056feet. 

Moxrn. 

6  Y'ears, 
1854  to 
1859. 

5  Y'ears. 
1856  to 
1860. 

3  Y'ears, 
1857  to 
1859. 

2  Y'ears, 
185G  and 
1857. 

T  Year, 
1859. 

2  Years, 
1843  and 
1844. 

6  Y'ears, 
1854  to 
1859. 

3  Y'ears. 
1858  to 
1860. 

2  Y'ears, 
1858  and 
1859. 

3  Y'ears, 
1857  to 
1859. 

5  Years. 
1854  to 
1858. 

1  Year, 
1859. 

4  Yrears. 

3  Years, 
1858  to 
I860. 

January 

grs. 
4-2 

grs. 
3-7 

grs. 
4-0 

grs. 
3-9 

grs. 
3-4 

grs. 
6-6 

grs. 
5-2 

grs. 
3-7 

grs. 
3-7 

grs- 
2-6 

grs. 
4-5 

grs. 
4-6 

grs. 
1-7 

grs. 
2-7 

February 

4-0 

4-7 

4-3 

4-2 

3-5 

7-0 

5-8 

4-4 

4-4 

2-9 

4-7 

4-9 

2-1 

3-1 

March 

4-4 

5-6 

4-6 

5-1 

3-2 

9-3 

7-4 

4-5 

5-0 

3-4 

5-3 

5-5 

2-4 

4-9 

April  - 

4-7 

6-7 

5-3 

5-9 

10-6 

8-5 

5-5 

5-5 

3-8 

5-4 

4-8 

2-9 

7-0 

May  - 

5-9 

8-8 

7-4 

6-8 

7-4 

11-4 

9-5 

8-6 

8-3 

4-7 

5-7 

7-8 

4-4 

6-0 

June  - 

7-0 

9-4 

8-3 

7-9 

7-0 

11-7 

10-3 

6-8 

10-1 

5-6 

6-9 

9-3 

5-1 

8-1 

July   -  - 

7*5 

9-5 

9-2 

9-0 

9-4 

11-2 

10-2 

7-4 

12-5 

5-8 

7-5 

10-8 

6-3 

8-8 

August 

6-8 

9-1 

9-1 

9-1 

8-9 

11-5 

10-2 

8-8 

10-9 

5-8 

9-8 

8-0 

6-6 

8-9 

September  - 

7-7 

8-2 

8-4 

8-7 

9-1 

11-8 

10-2 

8-3 

10-9 

5-4 

8-1 

9-4 

5-5 

6-4 

October 

6-3 

6-9 

6-3 

7-1 

9-1 

10-3 

9-1 

5-8 

9-5 

3*9 

6-7 

8-2 

3-4 

5-0 

November  - 

5-1 

4-2 

4-2 

4-2 

6-6 

9-1 

6-4 

3-9 

5-8 

3-1 

5-2 

5-8 

2-3 

3-3 

December  - 

4-3 

3-9 

3-7 

3-9 

5-8 

7-0 

5-0 

4-9 

4-6 

2-8 

4-2 

3-7 

1-8 

2-7 

Means 

|  5-7 

6-7 

6-2 

6-3 

6-5 

9-8 

8-1 

6-0 

7-6 

4- 1 

5-9 

G-9 

3-7 

5-6 
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ible  LXXXV.,  showing  the  Mean  Monthly  and  Annual  Amount  of  Vapour  required  to  saturate  a  Cubic  Foot  of  Air  at 
Stations  situated  between  the  Latitudes  11°  25'  N.  and  34°  20'  N.,  and  Longitudes  69°  5'  E.  and  92°  46'  E. 


Place  . 

DoDA- 
BETTA. 

Madras. 

Bel- 

GAUM, 

Bel- 
ear  v. 

Secun- 
derabad. 

Sat- 

TARA. 

Dapoo- 

LEE. 

Mahab- 

LESHWUR 

Foona. 

Seroor. 

Bombay. 

Dhoo- 

LIA. 

Raj- 
cote. 

Latitude  . 

11°25'N. 

13°  6'  N. 

15°  52'  N. 

17°  0'  N. 

17°28'N. 

17°  40'  N. 

17°48'N. 

17° 59' N. 

18°30'N. 

18°  50' N. 

18°53'N. 

20°54'N. 

22°  18'N. 

Longitude 

77°  5'  E. 

S0°21'E. 

74°  42'E. 

77°  0'  E. 

78°  32'  E. 

74°  2'  E. 

73°  16' E. 

73°  30'  E. 

74°  0'  E. 

77°25'E. 

72°52'E. 

74°45'E. 

70°50'E. 

Height 

o,b4uieet. 

i,2oUteet. 

I  ,ouoieet. 

1 ,80uieet. 

ijojuteet. 

("Aft  f.ml 

ooo  teet. 

4,ou0ieet. 

I  ,souieet. 

1,/  o/teet. 

64  feet. 

i,oouieet. 

450  teet. 

Month. 

1  Year, 
1847. 

18  Years, 
1833  to 
1850. 

2  Years, 
1858  and 
1859. 

9  Years, 
1851  to 
1859. 

10  Years, 
1850  to 
1859. 

5  Years, 
1855  to 
1859. 

2  Years, 
1858  and 
1859. 

9  Years, 
1835  to 
1843. 

5  Years, 
1856  to 
1860. 

5  Years, 
1854  to 
1858. 

12  Years, 
1847  to 
1858. 

6  Years, 
1853  to 
1858. 

4  Years. 
1857  to 
1860. 

uary 

grs. 
1-6 

grs.  , 
2-5 

grs. 
4-3 

grs. 
5-8 

ers. 
4-8 

grs. 
2-9 

grs. 
2-0 

grs. 
3-7 

grs. 
3-7 

grs. 
3-7 

grs. 
2-7 

grs. 
2-8 

grs. 
4-6 

iruary 

_ 

0-3 

3-0 

6-3 

5-5 

6-9 

3-6 

2-0 

4-5 

5-8 

4-9 

3-3 

4-6 

5-9 

-ch 

1-5 

3-2 

6-2 

9-8 

6-6 

4-5 

2  *  2 

5-6 

5-8 

9-7 

3-6 

6-5 

7-6 

•il 

0-9 

3-0 

6-1 

4-9 

8-8 

6-1 

2-5 

6-0 

7-1 

10-1 

3-4 

7-5 

8-9 

y  - 

0-7 

4-3 

3-8 

5-8 

9-5 

4-5 

1-9 

4-0 

5-0 

7-1 

4-2 

8-1 

9-2 

e  - 

0-3 

4-7 

2-0 

5-4 

7-0 

2-0 

5-6 

1-4 

3-4 

4-9 

2-3 

4-8 

6-4 

y  . 

0-3 

4S1 

1-4 

3-0 

4-7 

2-5 

1-8 

0-9 

2-0 

2-5 

1-8 

2-8 

4-5 

just 

0-3 

3-5 

1-4 

4-5 

3-2 

1-0 

1-1 

0-5 

1-5 

2-9 

2-2 

1-7 

3-3 

tember 

0-3 

2-9 

1-8 

6-5 

2*2 

1-5 

1-1 

1-3 

1-9 

2-9 

1-7 

1-7 

4-6 

ober 

0-3 

2-8 

3-6 

3-4 

3-8 

2-4 

2-1 

0-9 

3-6 

4-7 

2-8 

3-2 

6-6 

member 

0-3 

2-1 

3-6 

1-8 

4-2 

3-1 

1-0 

2-6 

4-4 

5-8 

3-4 

4-0 

6-3 

:ember 

0-6 

2-5 

3-8 

2-9 

4-3 

2-6 

2-7 

2-9 

3-7 

6-1 

3-3 

3-5 

5-3 

Means  - 

0-6 

3-2 

4-9 

3-7 

5-5 

3-0 

2'2 

2-8 

4-0 

5*2 

2-9 

4-3 

6-1 

(continued.) 

'lace  .  . 

Ahmed- 

NCGGUR. 

Kurra- 

CHEE. 

Deesa. 

Hyder- 
abad. 

Thyet 
Mro. 

Cal- 
cutta. 

Fort 
William 

(Cal- 
cutta.) 

IIaza- 

REE- 
BAUGH. 

Darjee- 

LING. 

Be- 
nares. 

Khek- 

WAERAH. 

Meerut. 

Lan- 

DOUR. 

Pesha- 
wur. 

latitude  . 

23°34'N 

24°  51'N. 

25°  14'N. 

25°30'N. 

20°1S'N. 

22°34'N. 

22°  34' N. 

24°  0'  N. 

27°  2'  N. 

25°17'N. 

26°42'N. 

28°  59'N. 

30°  27'N. 

34°  20' N. 

.omjitude . 

73°  1'  E. 

77°  2'  E. 

72"  5'  E. 

09°  5'  E. 

92°46'E. 

88°  25' E. 

8S°25'E. 

S5°24'E. 

88°  10'  E. 

83°  4'  E. 

79°  12'E. 

77°  46' E. 

78°  10' E. 

71°29'E. 

leight.  .  . 

l,900feet 

27  feet. 

400  feet. 

99  feet. 

240  feet. 

l,900feet. 

7,000feet. 

270  feet. 

l,200feet. 

900  feet. 

7,000feet. 

l,056feet. 

Month. 

6  Years, 
1854  to 
1859. 

5  Years, 
1856  to 
1800. 

3  Years, 
1857  to 
1859. 

2  Years, 
1856  and 
1857. 

1  Year, 
1859. 

2  Years, 
1843  and 
1844. 

6  Years, 
1854  to 
1859. 

3  Years, 
1858  to 
1860. 

3  Years, 
1857  to 
1859. 

2  Years, 
1858  and 
1859. 

5  Years, 
1854  to 
1858. 

1  Year, 
1859. 

4  Years. 

3  Years, 
1858  to 
1860. 

uary 
ruary 
•ch 
•il  - 

f  - 
e  - 

y  ■ 

;ust 

tember  - 
ober 

'ember  - 
ember  - 

grs. 

4-  1 

5-  4 

7-  3 

8-  9 
7-7 
4-0 
2-5 

2-  9 
2*0 

3-  7 
3-7 
3-7 

grs. 
3-8 

3-  6 
5-0 
5-7 

4-  8 

5-  0 
3-7 

2-  9 

3-  8 

5-  1 

6-  4 

4-  4 

gr3. 
3-5 

5-  1 
8-2 

10-4 
8-8 

6-  5 
3-6 

2-  2 

3-  3 

6-  1 

7-  1 

4-  6 

grs. 

2-  7 

4-1 

6-  2 

7-  7 

8-  5 
7-8 
6-3 
4-9 
4-1 
4'6 
4-6 

3-  1 

grs. 

4-  9 

7-  1 

8-  5 

5-  4 
4-0 
2-3 
2-8 
2-9 
2"  2 

2-  8 

3-  0 

grs. 

2-  8 

4-0 
4-3 
4-7 

3-  4 
2-7 
2-0 
1-3 

1-  4 

2-  5 
2-2 
2-4 

grs. 

2-  3 

3-  0 
3-6 
3-9 
3-7 
2-5 
1-8 
1-8 

1-  8 

2-  2 
2-7 
2-8 

grs. 
3-8 

3-  9 

4-  3 

5-  5 
2-7 

6-  4 
6-2 
2"  2 

2-  7 

3-  6 
3-D 
1-9 

grs. 
0-7 

0-5 

0-8 

0-9 

0-7 

0-4 

0-4 

0-4 

0-  4 

1-  3 
1-1 
0-5 

grs. 
3-3 

3-4 

7-4 

9-8 

6-5 

5-2 

0-  7 

1-  9 
1-9 
1-1 
3-0 
1-8 

grs. 

2-  1 

3-  6 
5-3 
9-0 

110 

7-1 

4-  2 

1-  2 

3-2 
3-3 

2-  3 
2-4 

grs. 
1-4 

1-  9 

2-  5 
7-2 
7-0 
6-4 

3-  2 

4-  4 
2-3 
1-5 

1-  7 

2-  3 

grs. 
1-6 

1-  1 

2-  8 

3-  9 
3-9 
3-7 
1-7 

0-  9 

1-  5 
1-8 
1-7 
1-5 

grs. 
1-3 

1-4 

1-  5 

2-  4 

6-  4 

7-  2 
6-9 

5-  5 

6-  8 

3-  5 
2-5 
1-3 

feans 

4-7 

4-5 

5-8 

5-4 

4-7 

2-8 

2-6 

3-9 

0-7 

3-8 

4-5 

3-5 

2'2 

3-9 

5  N  3 
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Table  LXXXVL,  showing  the  Mean  Monthly  and  Annual  DegkeeoF  Humidity  at  Stations  situated  between  the  Latitudes 

11°  25'  N.  and  34°  20'  N.,  and  Longitudes  69°  5'  E.  and  92°  46'  E. 


Place  .     .     .     .  | 

Doda- 

BETTA. 

Madras. 

Bel- 
gaum. 

Bel- 
laky. 

Secun- 

DERABAD. 

Sat- 

TARA. 

Dapoo- 

LEE. 

Mahab- 

LESHWUR 

POONA. 

Bombay, 

Si.i;<  m >u. 

Dhoo- 

LTA. 

liAJ- 

COTE. 

Latitude  .     .  . 

11°25'N- 

13°  6'N. 

15°  52' N. 

17°  O'N. 

17°28'N. 

17°40'K 

17°48'N. 

17°59'N. 

18°  30' N. 

18°53'N. 

18°50'N. 

20°54'N. 

22°18'N. 

JjOJi<fituae      .  • 

77°  5'  E. 

80°21'E. 

74°  42' E. 

77° 0' E. 

78°  32'  E. 

74°  2'  E. 

73°  16'E. 

73°  30'  E. 

74°  0'  E. 

72°  52'  E. 

77°  25'  E. 

74°  45'  E. 

il)  OU  JJi, 

Height     .    .  . 

8,640feet, 

2,260feet. 

l,500feet. 

l,800feet. 

2,320feet. 

600  feet. 

4,500feet. 

l,800feet. 

64  feet. 

l,752feet. 

l,000feet. 

450  feet. 

Mokth. 

1  Year, 

1847; 

1 8  Years. 
1833  to 
1850. 

2  Years, 
1858  and 
1S59. 

9  Years, 
1851  to 
1859. 

10  Years 
1850  to 
1859. 

5  Years, 
1855  to 
1859. 

2  Years, 
1858  and 
1859. 

9  Years, 
1835  to 
1843. 

5  Y^ears 
1856  to 
1860. 

12  Years 
1847  to' 
1858. 

5  ^  ( 1 ;  u '  s 
1854  to 
1858. 

6  Y"ears 
1853  to 
1858. 

4  l  ears, 
1857  to 
1860. 

January 

64 

75 

51 

44 

49 

65 

79 

53 

53 

70 

58 

65 

41 

February 

93 

71 

39 

50 

37 

62 

79 

44 

40 

67 

42 

52 

35 

March 

70 

72 

44 

34 

45 

56 

80 

40 

44 

67 

15? 

45 

33 

April - 

81 

76 

48 

60 

37 

48 

80 

41 

43 

72 

25 

46 

35 

May  - 

87 

69 

63 

51 

38 

60 

85 

59 

57 

68 

43 

47 

40 

June  - 

93 

64 

79 

58 

49 

79 

58 

83 

67 

80 

56 

65 

55 

July  - 

93 

68 

84 

71 

60 

75 

85 

88 

79 

85 

75 

76 

64 

August 

93 

72 

84 

60 

72 

89 

90 

94 

84 

80 

71 

85 

72 

September 

93 

76 

79 

45 

80 

84 

89 

83 

79 

85 

71 

85 

60 

October 

93 

76 

62 

67 

63 

74 

80 

88 

63 

76 

53 

71 

45 

November 

93 

79 

62 

79 

55 

66 

89 

64 

52 

67 

38 

59 

33 

December 

86 

75 

54 

65 

51 

69 

70 

60 

53 

67 

28 

57 

36 

Means       -         -  | 

87 

73 

63 

57 

53 

69 

80 

66 

59 

74 

48 

63 

46 

{continued.') 


Place  .  . 

AlIMED- 

NUGGUR. 

KURRA- 
CIIEE. 

Deesa. 

Hyder- 
abad. 

TmET 
Myo. 

Cal- 
cutta. 

Fort 
William 

(Cal- 
cutta.) 

Haza- 

REE- 
BAUGII. 

Darjee- 

LING. 

Be- 
nares. 

KlIEB- 
WAURAII. 

M i;i  ki  t. 

LAN- 
noun. 

Pesha- 

WDK. 

Latitude  . 

23°34'N. 

24°51'N. 

25°14'N. 

25°30'N. 

20°18'N. 

22°  34' N. 

22°34'N. 

24°  O'N. 

27°  2' N. 

25°17'N. 

26°42'N. 

28°59'N. 

30°27'N. 

:34°20'N 

Longitude 

73°  1'  E. 

77°  2'E. 

72°  5'  E. 

69°  5'  E. 

92°46'E. 

88°25'E. 

88°  25'  E. 

85°  24'  E. 

88°  10'  E. 

83°  4'  E. 

79°  1 2'E. 

77°46'E. 

78°  10'  E. 

71°29'E 

Height  .  . 

l,900feet. 

27  feet. 

400  feet. 

99  feet. 

240  feet. 

l,900feet. 

7,000feet. 

270  feet. 

l,200feet. 

900  feet. 

7,000feet. 

l,056feet 

Month. 

6  Years, 
1854  to 
1859. 

5  Years, 
1856  to 
1860. 

3  Years. 
1857  to 
1859. 

2  Years. 
1856  and 
1857. 

1  Year, 
1859. 

2  Years, 
1843  and 
1844. 

6  Years, 
1854  to 
1859. 

3  Years, 
1858  to 
1860. 

3  Years, 
1857  to 
1859. 

2  Years, 
1858  and 
1859. 

5  Years, 
1854  to 
1858. 

1  Y'car, 
1859. 

4  Years. 

.3  Years, 
1858  to 
1860. 

January 

50 

49 

52 

59 

41 

70 

68 

49 

77 

52 

67 

77 

49 

67 

February 

43 

57 

46 

50 

32 

63 

66 

53 

85 

56 

57 

73 

65 

69 

March  - 

38 

53 

36 

44 

27 

69 

67 

51 

80 

41 

50 

69 

45 

77 

April  - 

35 

54 

34 

43 

70 

68 

50 

80 

36 

37 

40 

42 

74 

May  - 

43 

65 

45 

44 

58 

77 

72 

76 

87 

56 

35 

53 

53 

48 

June  - 

63 

65 

56 

50 

63 

81 

80 

52 

94 

66 

49 

59 

58 

53 

July  - 

75 

72 

72 

59 

80 

85 

85 

55 

94 

95 

64 

77 

78 

* 

56 

August 

71 

76 

80 

65 

76 

90 

85 

80 

94 

85 

90 

64 

88 

61 

September  - 

79 

68 

72 

68 

76 

90 

85 

75 

94 

85 

72 

60 

78 

49 

October 

63 

57 

51 

60 

8") 

80 

80 

62 

75 

90 

67 

84 

65  ' 

57 

November  - 

58 

39 

37 

48 

70 

80 

70 

50 

74 

66 

68 

78 

57 

58 

December  - 

53 

47 

44 

56 

66 

74 

64 

73 

84 

72 

63 

62 

54 

67 

Means 

56 

58 

51 

54 

58 

77 

74 

60 

84 

67 

60 

68 

61 

61 
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RELATING  TO  SECTION  VIII. 

Monthly  and  Annual  observed  Falls  of  Rain  at  different  Stations  in  India,  arranged  in  the  following  order  : — 

1.  Stations  on  the  West  Coast,  from  Latitude  8°  N.  up  the  Malabar  Coast  to  Latitude  25^°  N. 

2.  „       „       East  or  Coromandel  Coast,  and  continued  to  Latitude  211°  N. 

3.  in  the  Interior  of  the  Country. 


Table  LXXXVIL,  showing  the  Fall  of  Rain  on  the  West  Coast  of  India  from  Cape  Comorin  in  Latitude  8°  4'  N. 

to  Kurrachee  in  Latitude  24°  51'  N. 


Place     .  . 

Cape 
Comorin. 

Vau- 

RIOOR. 

Allepy. 

Trevan- 

DRUM. 

Qdilon. 

Cochin. 

Anjara- 

KANDY. 

Canna- 

NORE. 

Mercara. 

VlN- 
GORLA. 

Da- 

POOLEE. 

I  fl  titli/lP 
J^UltlUtltZ  • 

8°  4'  N. 

8°  28'  N. 

8°  53'  N. 

9°  11'  N. 

11°40'N. 

11°52'N. 

12°  24' N. 

15°50'N. 

17°  48'  N. 

Longitude  . 

77°34'E. 

77°  2'  E. 

76°39'E. 

76°  0'  E. 

75°  40'  E. 

75°  30' E. 

75°48'E. 

73°41'E. 

73°16'E. 

Height  . 

50  feet. 

60  feet. 

30  feet. 

130  feet. 

40  feet. 

4  feet. 

15  feet. 

4,500  feet. 

20  feet. 

600  feet. 

Month. 

5  Years, 
1843  to 
1847. 

6  Years, 
1841  to 
1846. 

6  Years, 
1841  to 
1846. 

5  Years, 
1842  to 
1846. 

6  Years, 
1841  to 
1846. 

6  Years, 
1841  to 
1846. 

14  Years, 
1810  to 
1823. 

3  Years, 
1838  to 
1840. 

4  Years, 
1856  to 
1859. 

January 

in. 
0-2 

in. 
0-9 

in. 

2-4 

in. 
1-8 

in. 
0-9 

in. 
0-7 

in. 

in. 
0-3 

in. 

in. 

in. 

February  - 

0-4 

1 

2 

0-2 

o- 

3 

0 

1 

0 

2 

0 

4 

March 

0' 

9 

I'l 

4 

3 

1-8 

1- 

9 

2* 

0 

0 

3 

0 

4 

1 

5 

April 

o- 

8 

0-4 

3 

4 

3-5 

3- 

5 

3- 

2 

1 

2 

3 

9 

2 

6 

0 

4 

1-5 

May  - 

4 

6 

4-0 

26 

1 

10-2 

16- 

5 

17- 

8 

6- 

9 

13 

5 

7 

4 

16 

7 

2-5 

June  -       -  - 

4 

6 

2-0 

26 

1 

13-1 

17 

9 

30- 

7 

31 

1 

36 

3 

30 

4 

29 

0 

30-3 

July  -       -  - 

0 

7 

1*1 

18 

2 

6-4 

19 

9 

17 

3 

38 

9 

32 

0 

55 

9 

40 

9 

43-9 

August 

0 

4 

o-i 

9 

2 

3-3 

6 

1 

13 

0 

22 

5 

16 

2 

27 

0 

22 

2 

17-5 

September  - 

0 

4 

0-9 

7 

0 

3-5 

3 

3 

4 

8 

12 

3 

5 

9 

11 

9 

6 

2 

15-6 

October 

8 

8 

7-3 

12 

8 

12-3 

9 

9 

9 

H 

6 

2 

8 

9 

4 

6 

2 

9 

2-7 

November  - 

3 

9 

3-6 

6 

0 

4-1 

3 

9 

2 

3 

2 

5 

2 

2 

1 

4 

0 

1 

0-6 

December  - 

2 

8 

2-9 

2 

9 

4'5 

1 

7 

3 

5 

1 

2 

1 

7 

0 

2 

Sums  - 

28 

1 

24-7 

119 

5 

64-7 

85-8 

105 

0 

123 

2 

121 

5 

143 

3 

118 

4 

114-6 

(continued). 


Place    .  . 

Sawunt 
Waree. 

RUTNA- 
GHEERY. 

Malcolm 
Pait. 

Mahab- 
leshwur. 

An- 

baugh. 

Bombay-. 

Tanna. 

Baroda. 

Rajcote. 

Ahmed- 

ABAD. 

KOTRI. 

Kurra- 
chee. 

Latitude 

15°  56'  N. 

17° 0' N. 

17°56'N. 

17°59'N. 

18°46'N. 

18° 53'  N. 

19°11'N. 

22°16'N. 

22°18'N. 

23°  0'  N'. 

23°54'N. 

24°51'N. 

Longitude 

74°  1'  E. 

73°  20'  E. 

73°41'E. 

73°  30'  E. 

72°58'E. 

72°  72' E. 

73°  6'  E. 

73°  14' E. 

70°  50'  E. 

72°  0'  E. 

68°  46' E. 

67° 2' E. 

Height  . 

150  feet. 

4,500  feet. 

90  feet. 

450  feet. 

320  feet. 

27  feet. 

Month. 

2  Years, 
1848  and 
1849. 

1  Year, 
1820. 

15  Years, 
1829  to 
1843. 

1  Year, 
1845. 

4  Years, 
1844  to 
1847. 

17  Years, 
1837  to 
1853. 

4  Years, 
1857  to 
1860. 

§  Years, 
1856  to 
1860. 

January 
March 

April  -       -  - 
May  - 

June  -       -  - 
July  - 

August 
September  - 
October 
November  - 

in. 

2-2 
32-2 
48-3 
29'2 
16-5 
2-6 
0-3 

in. 

4-2 
34-9 
34-3 
16-8 
10-1 
24-6 

1-5 

in. 

0-  2 

0'8 

1-  2 
1-1 

50'6 
71-9 
64-6 
35-7 
1-2 
0-8 

in. 

0-  1 

1-  3 

3-  3 
46-5 
92-1 
72-3 
31*3 

4-  6 

2-  1 

in. 

29-7 
19-1 
10-0 

8-4 

in. 

0-  5 
22 '  7 
24-5 
12-4 
10-6 

1-  7 
0-3 

in. 

34-3 
38-4 
17-4 
15-3 

in. 

0-8 

6-  2 
14-5 

7-  5 
5-0 
0-7 

0-1 

in. 

4-  2 
8-3 

8-9 

5-  2 

in. 

1-0 

3-  0 

y-7 

4-  9 
3-0 

in. 

0-1 

0-  4 

1-  3  • 

in. 
0-4 

0-  3 

•  1-.8 

1-  5 
0-4 

0-2 

Sums  - 

131-3 

125-9 

228-1 

253-8 

67-2 

72-7 
• 

105-4 

34"8 

26*6 

23-6 

1-8 

4-6 

5  N  4 
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Table  LXXXVIIL,  showing  the  Fall  of  Rain  on  the  East  Coast  of  India  from  Palamcottaii,  in  Latitude 

8°  43'  N.,  to  Balasore,  in  Latitude  21°  31'  N. 


solace 

Palam- 
cottaii. 

St. 
Thomas' 
Mount. 

POONA- 
MA  I.LEE. 

Port 
St. 
George. 

Madras. 

Nel- 
lore. 

Masuli- 
patam. 

Gun- 

TOOR. 

Samdl- 

COTTAII. 

Vizaga- 

PATAM. 

POOREE. 

Cut- 
TACIC. 

Bala- 

SOUE. 

Latitude , 

8°  43'  N. 

13°  0'  N. 

13°  2'  N. 

13°  4'  N. 

13°  6 

'  N. 

14°  20' N. 

16°  0'  N. 

16°  20'  N. 

17°  4'  N. 

17°41'N. 

19°  48'  N. 

20°  29'  N. 

21°31'N. 

Longitude 

77°48'E. 

80°  15'E. 

80°  10'  E. 

80°  14'  E. 

S0°21'E. 

80°  C 

'E. 

81°  13'  E. 

80°  30'  E. 

82°  14'  E. 

83°21'E. 

85°49'E. 

85°  54'  E. 

86°  58'  E. 

Height  . 

120  feet. 

60  feet. 

50  feet. 

100  feet. 

50  feet. 

.... 

.... 

.... 

Month. 

7  Years, 
1842  to 
1848. 

31  Years, 
1811  to 

Ib4I. 

29  Years, 
1822  to 
1850. 

2  Years, 
1859  and 
1860. 

7  Years, 
1842  to 
1848. 

5  Years, 
1855  to 
1859. 

3  Years, 
1857  to 
1859. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

January  - 

in. 
2-7 

in. 
1-9 

in. 

in. 
1-2 

in. 
1-2 

in. 
0-6 

in. 
0-2 

in. 

in. 

in. 
0-3 

in. 

in. 
0-1 

in. 
0-5 

February  - 

1 

o 

0 

3 

0 

1 

0*  1 

1' 

0 

1 

6 

0 

5 

u  * 

0-3 

March 

3 

5 

0 

4 

0-7 

0 

2 

0 

3 

0-9 

1 

•0 

0 

4 

0-3 

1-2 

April 

10 

0 

3 

1 

o 

0-4 

r 

0 

1 

5 

0 

2 

2-5 

2 

•  5 

1 

9 

1-0 

1-6 

3-4 

May 

5 

8 

o 

5 

1 

5 

1-1 

l- 

0 

0 

9 

1 

9 

4-6 

1 

•0 

2 

0 

0-5 

0-8 

0-1 

June 

0 

7 

0 

9 

2 

0 

1-5 

2 

5 

1 

5 

4 

5 

4-1 

6 

•1 

3 

6 

4-5 

7-3 

3-2 

July- 

2 

3 

3 

8 

3-7 

3- 

6 

8 

7 

4 

6 

5-9 

10 

0 

3 

7 

14-3 

10-2 

5-9 

August  - 

o 

4 

4 

3 

4-8 

5- 

1 

5 

1 

4 

9 

7-7 

6 

5 

4 

2 

7-4 

12-1 

3-6 

September 

1 

6 

3 

7 

4 

5 

4-3 

3- 

9 

3 

4 

9 

5-7 

5 

6 

6 

3 

4-4 

6-1 

3-4 

October  - 

9 

6 

8 

4 

11 

0 

11-1 

il- 

5 

4 

3 

6 

7 

7-0 

9 

13 

4 

(  blown} 
{  down  i 

11-7 

9-1 

November 

14 

10 

2 

19 

7 

14-1 

ia- 

4 

32- 

1 

1 

1 

2-1 

7 

2 

0-2 

December 

5 

8 

8 

4 

7 

1 

4-6 

6- 

7 

2  ■ 

0 

1 

9 

1-0 

0 

5 

0 

4 

Sums 

56- 

3 

41 

7 

55-2 

47-6 

50- 

1 

GO- 

1 

33-8 

41-5 

42 

9 

43 

9 

50-2 

30-9 

Table  LXXXIX.,  showing  the  Fall  of  Rain  at  Inland  Stations  in  the  Southern  Part  of  the  Presidency  of 

Madras. 


Place  

SnENKOTTAn. 

Trichinopolt. 

Coimbatore. 

DODADETTA. 

Bangalore. 

Latitude  .... 

9°  17 

'N. 

10°  20'  N. 

1 1°  0'  N. 

11°  25' N. 

12°  57'  N. 

Longitude 

78°  10'  E. 

77°  10'  E. 

77°  1 

'E. 

77°  25'  E. 

77°  38'  E. 

Height  .... 

250  feet. 

8,640  feet. 

3,000  feet. 

5  Years, 

7  Years, 

3  Years, 

2  Years, 

1  Year. 

Month. 

1842  to  1846. 

1842  to  1848. 

1844  to  1846. 

1847  and  1848. 

1859. 

in. 

in. 

in. 

in. 

in. 

January  - 

1 

3 

2- 

0 

0 

7 

o-i 

February  - 

0 

3 

o- 

2 

0 

2 

7-4 

March  ... 

1 

6 

0 

5 

0 

8 

3-6 

April        -  - 

2 

2 

1 

4 

o- 

5 

19-8 

1-3 

May  - 

3 

6 

2 

7 

1 

8 

4-9 

3-8 

June  - 

4 

3 

1 

3 

1 

5 

4-6 

1-6 

July 

3 

9 

2 

6 

1 

6 

7-4 

5-6 

August  - 

1 

1 

1 

9 

0 

2 

9-3 

5-4 

September  - 

1 

8 

5 

3 

5 

3 

7-5 

3'2 

October    -         -  - 

8 

2 

5 

6 

4 

5 

12-5 

1-1 

November  -          -  - 

5 

9 

2 

6 

0 

5 

11-9 

2-9 

December  - 

3 

0 

4 

5 

3 

0 

12-3 

0-1 

Sums  - 

37-2 

30 

6 

20 

6 

101-3 

25-0 
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Table  XC,  showing  the  Fall  of  Rain  at  Stations  in  the  Bombay  Presidency  between  the  Latitudes  15°  50'  N.  and 

17°  40'  N.,  and  Longitudes  74°  2'  E.  and  76°  52'  E. 


Place  

Belgaum. 

Dharwab. 

KuLLAD- 
GHEE. 

SoOEA- 
POEE. 

KOLAPOEE. 

Jhutt. 

Siiola- 

POEE. 

PONDA- 
POBE. 

Sattaea. 

15°  52'  N. 

15°  50'  N. 

16°  11'  N. 

16°  32'  N. 

16°  42'  K 

17°  1'  N. 

17°  40'  N. 

17°  40'  N. 

17°  40'  N. 

74°  42'  E. 

75°  10'  E. 

75°  33'  E. 

76°  52' E. 

74°  18'  E. 

75°  16'  E. 

76°  0'  E. 

75°  24'  E. 

74°  2'  E. 

2,260  feet. 

2,482  feet. 

1,750  feet. 

1,707  feet. 

1,821  feet. 

2,320  feet. 

IVIOjN  III. 



5  Years, 
1855  to 
1859. 

1  Year, 
1847. 

1  Year, 
1848. 

11  Years, 
1850  to 
1860. 

1  Year, 

1848. 





in. 

in. 

in. 

in. 

in. 

in. 

iu. 

in. 

in. 

January  - 

0- 1 

0-2 

0-1 

0-3 

February         -          -  - 

0-5 

March  - 

0-7 

0-6 

0-1 

- 

0-3 

- 

0-3 

- 

o-i 

.April  _ 

1  •  9 

1  •  5 

1*5 

0-  7 

1-9 

2-0 

May    -         -         -  - 

4-8 

4-1 

3-8 

1-8 

1-6 

2-3 

0-8 

2-3 

June              -  - 

8-3 

3-8 

1-6 

8- 1 

4-1 

3-1 

3-7 

2-0 

6-3 

July    -          -          -  - 

15-2 

8-2 

2-9 

9-0 

9-1 

4-8 

4-3 

4-4 

v  11-7 

August           -          -  - 

8-8 

7-7 

2-5 

8-3 

4-5 

2-6 

6-2 

6-2 

5-2 

September  - 

3-9 

2-9 

4- 1 

8-8 

2-7 

3-9 

6-8 

4-3 

3-8 

October  - 

5-6 

2-5 

6-7 

4-6 

2  ■  o 

4-7 

8-4 

4-0 

November  ... 

2-3 

2-5 

0-6 

2-0 

2"  2 

1-4 

2-  5 

1-6 

December  - 

o-i 

0-4 

0-5 

1-1 

Sums       7         -  - 

51-5 

33-9 

24-3 

34-2 

30-1 

20-4 

32-7 

28-6 

38' 4 

Table  XCL,  showing  the  Fall  of  Rain  at  Inland  Stations  in  the  Northern  Part  of  the  Presidency  of  Madras. 


Koenool. 

Bellaey. 

Secundeeabad. 

Seeoor. 

15°  50'  N. 

17°  0'  N. 

17°  28'  N. 

18°  50'  N. 

Longitude     .  , 

78°  5' E. 

77°  0'  E. 

78°  32'  E. 

77°  25'  E, 

800  feet. 

1,500  feet. 

1,800  feet. 

1,752  feet. 

3  Years, 

19  Years, 

5  Years, 

Month. 

1857  to  1859. 

1841  to  1859. 

1854  to  1858. 

in. 

in, 

in. 

in. 

January  - 

0-2 

1-3 

0-1 

February  -  - 

0-3 

0-3 

March      -          -          -  - 

1-0 

2-1 

0-4 

April        ...  _ 

2-7 

1-0 

0-4 

0-9 

May  - 

8-1 

2-1 

3-7 

2-9 

June  - 

14-4 

1-8 

1-8 

•3' 7 

July 

17-2 

1-7 

9-2 

.3- 

August  - 

8-4 

3-0 

5-4 

1-n 

September  - 

8-0 

.3-8 

4-8 

3- 

October  - 

8-7 

5-6 

4-4 

3- 

November            -          -  - 

4-4 

1-1 

0-7 

()• 

December  - 

0-4 

0-5 

Sums  -          -          -  - 

71-9 

21-7 

34-6 

21-1 

5  O 
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Table  XCII.  to  XCIV.,  showing  the  Fall  of  Rain  at  Stations  in  the  Bombay  Presidency  between  the  Latitudes 
17°  59'  N.  and  20°  54'  N.,  and  Longitudes  73°  47'  E.  and  75°  30'  E. 


Table  XCII. 

Table  XCIII. 

Place  . 

Phuxtun. 

POORUNDIIUR. 

Poona. 

AtTRUNGABAD. 

Place  .... 

Nassik. 

DlIOOLIA. 

Latitude 

17°  59'  N. 

18°  12'  N. 

18°  30'  N. 

19°  30'  N. 

Latitude 

20°  0'  N. 

20°  54'  N. 

Lonqitude 

74°  31'  E. 

73°  54'  E. 

74°  0'  E. 

75°  30'  E. 

Longitude  . 

73°  47'  E. 

74°  45'  E. 

Height  .... 

4,200  feet. 

1,800  feet. 

Height  .... 

1,000  feet. 

3  Years, 

4  Years, 

6  Years, 

MONTH. 

1846  to 

6  Years. 

.... 

1  Year, 
1848. 

Month. 

1844  to 

1853  to 

1848. 

1847. 

1858. 

in. 

in. 

in. 

in. 

in. 

in. 

January 

0'  1 

0'3 

January 

February 

- 

03 

February 

- 

0-2 

March  -          -  - 

0-2 

0-4 

March  -          -  - 

0-6 

April    -          -  - 

.  1*8 

0"5 

0-5 

0-1 

April  - 

- 

0-5 

May  - 

3*4 

5-7 

2-4 

5-7 

May  - 

2-3 

June     -         -         - ' 

3*2 

10'2 

4-5 

7*9 

June  - 

6-8 

15'3 

July 

I'f 

23-0 

7-1 

6-8 

July  - 

6-7 

21-4 

August  -         -  - 

0'5 

16-3 

4- 1 

2'4 

August 

3'4 

9-5 

September 

2'2 

7*4 

3-0 

18-3 

September 

2-9 

20-9 

October 

2-7 

6-5 

2-8 

1-0 

October 

3*3 

13-3 

November 

4'4 

0-7 

2-4 

l-9 

November 

1-5 

December 

0-8 

1-4 

o-i 

December 

0-3 

Sums 

21'0 

72-3 

27-6 

44-1 

Sums 

28-6 

84-3 

T  vble  XCIV.,  showing  the  Fall  of  Rain  at  Stations  in  the  Bombay  Presidency  between  the  Latitudes 
20°  56'  N.  and  23°  9'  N.,  and  Longitudes  77°  58'  E.  and  79°  59'  E. 


Bhore. 

Seetabuldee. 

Nagpore. 

Kami-tee. 

Baitoul. 

Jubhlepore. 

20°  56'  N. 

21°  10'  N. 

21°  10'  N. 

21°  16'  N. 

21°  51' N. 

23°  9'  N. 

79°  3'  E. 

79°  9'  E. 

79°  10'  E. 

79°  14'  E. 

•770-  58'  E. 

79°  59'  E. 

2,350  feet. 

939  feet. 

.... 

3  Years, 

7  Years, 

Month. 

1  Year,  1848. 

1858  to 

1826  to 

1  Year,  1843. 

1  Year,  1859. 

1  Year,  1851. 

1860. 

1832. 

in. 

in. 

in. 

in. 

in. 

in. 

January  - 

0-4 

4-3 

0-5 

February  - 

0-9 

0-8 

0-9 

March  -         -         -  - 

0-2 

1-2 

2-2 

April  -          -          -  - 

2-2 

o-i 

May    -         -         -  - 

2*1 

0-8 

0-6 

0-3 

1-2 

0*5 

June    -          -          -  - 

2'4 

3-8 

10*7 

0-8 

3-5 

6*0 

July    -         -         -  - 

13-2 

13-1 

11-5 

18-8 

14-5 

17-2 

August  - 

5*2 

12-4 

9-7 

4-6 

8-9 

3-9 

September  - 

*0*9 

11-1 

8-1 

7-4 

3-7 

8-2 

October  - 

1-5 

0-9 

3-4 

3-4 

1-3 

November       -          -  - 

4"2 

0-9 

0-2 

0-4 

December  - 

1-1 

1-2 

Sums  - 

29*5 

46-5 

48-6 

41-8 

32-0 

38-9 

*  Bhore,  it  is  supposed  that  the  result  in  September  is  10  inches  too  small. 
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Table  XCV.,  showing  the  Fall  of  Rain  at  Stations  in  the  Bombay  Presidency  between  the  Latitudes  23°  34'  N 

and  26°  20'  N.  and  Longitudes  69°  5'  E.  and  74°  54'  E. 


Ahmednuggur. 

Neemuch. 

Mount  Aboo. 

Hyderabad. 

Deesa. 

Nusseerabad. 

2.3°  34'  N. 

24   27  JN. 

0-4°  A  at  XT 

z4    45  JN, 

25    oU  JN . 

25°  14'  N. 

26   20  JN. 

73°  1'  E. 

74°  54'  E. 

72°  49'  E. 

69°  5'  E. 

72°  5' E. 

74°  50'  E. 

1,900  feet. 

1,476  feet. 

4,000  feet. 

99  feet. 

400  feet. 

1,500  feet. 

1  Year 

5  Years 

2  Years, 

3  Vearq 

'J    X  V  tl  1  o, 

2  Years 

Month. 

1860. 

1855  to  1859. 

1856  and  1857. 

1857  to  1859. 

1859  and  1860. 

in. 

in. 

in. 

in. 

in. 

in. 

January  ™ 

0-8 

0-6 

0-6 

February       -          -  - 

o-i 

0-3  • 

0-2 

0-5 

0-2 

0-9 

March           -          -  - 

0-4 

0*5 

0*3 

0-6 

May             -          -  - 

3*2 

0-3 

0-3 

0-4 

June  -          -          -  - 

4-7 

1-7 

10-3 

3-8 

0-3 

July  - 

2-6 

11-8 

25'9 

1-9 

8-6 

6-1 

August  - 

3*1 

15-7 

17-0 

14-8 

6-2 

7-8 

September  - 

6-6 

3-8 

9-9 

2-1 

5-2 

0-3 

October  - 

2-6 

0-2 

November  ... 

1-3 

December 

0-4 

0-3 

Sums  - 

25-5 

34-1 

64-7 

20-5 

24-6 

15'8 

Table  XCVL,  showing  the  Fall  of  Rain  at  Stations  in  the  Bengal  Presidency  between  the  Latitudes  20°  8'  N 

and  27°  31'  N.  and  Longitudes  91°  44'  E.  and  95°  1'  E. 


Place 

Akyab. 

Thyet 
Myo. 

Chitta- 

GONG. 

Cachar. 

Sy'lhet. 

Chirra- 

POONGEE. 

Gowa- 

IIUTTEE. 

Tezpore. 

Batti- 

COTTE. 

Debro- 

GIIUR. 

Latitude 

20°  8'  N. 

20°  18'  N. 

22°  20'  N. 

24°  48'  N. 

24°  53'  N. 

25°  16'  N. 

26°  11'  N. 

26°  36'  N. 

26°  40'  N. 

27°  31'  N. 

Longitude 

92°  56'  E. 

92°  46'  E. 

91°  47'  E. 

92°  47'  E. 

91°  50'  E. 

91°  44'  E. 

91°  4' 

•'  E. 

92°  50'  E. 

91°  59'  E. 

95°  1'  E. 

Height  . 

240  feet. 

4,500  feet. 

Month. 

1  Year, 
1851. 

1  Year, 
1859. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

2  Years, 
1847  and 
1848. 

1  Year, 
1851. 

January  - 

in. 

in. 

in. 

in. 

in. 
0-3 

in. 
0-4 

in 

o- 

5 

in 
1- 

9 

in 
1  ■ 

5 

in. 

0-6 

February 

1-9 

4 

5 

o 

4 

o- 

5 

1- 

9 

1- 

2 

5-5 

March  - 

0-3 

2 

2 

2 

1 

1« 

4 

2- 

1 

1 

1 

2-3 

April 

0-5 

2-5 

12 

1 

19 

3 

21 

7 

5- 

6 

4 

3 

6- 

5 

9-4 

May 

11-3 

2-3 

7-5 

27 

8 

43 

4 

62 

3 

6- 

6 

9- 

6 

1 

5 

14-5 

June 

59-5 

16-5 

25-9 

15 

4 

39 

7 

195 

2 

16- 

6 

16 

8 

o- 

9 

12-8 

July  - 

22-4 

6-9 

1.3-1 

15 

6 

33 

5 

121 

3 

9- 

4 

4 

5 

1 

3 

13-7 

August  - 

27-6 

9-8 

8-0 

8 

9 

28 

3 

103 

5 

4- 

5 

16- 

6 

1 

7 

18-4 

September 

17'6 

4-8 

16-3 

9 

3 

17 

9 

74 

8 

3- 

1 

4- 

5 

2 

6 

12-0 

October  - 

14- 1 

6-8 

10-8 

11 

3 

20 

4 

28 

9 

3- 

7 

3- 

0 

15 

2 

17-7 

November 

2 

0 

o- 

4 

15- 

1 

December 

2-5 

0-4 

0-4 

0 

5 

0 

4 

o- 

5 

0 

3 

8 

3 

Sums  - 

155-0 

48-3 

86-4 

102 

9 

209 

9 

612 

6 

52-8 

63- 

6 

56- 

9 

106-9 

5  0  2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  XCVIL,  showing  the  Fall  of  Rain  at  Stations  in 
the  Bengal  Presidency  between  the  Latitudes  22°  35'  N. 
and  26°  ll'N.,  and  Longitudes  89°  15'  E.  and  91°  5'  E. 


Table  XCVIIL,  showing  the  Fall  of  Rain  at 
Stations  in  the  Bengal  Presidency  between 
the  Latitudes  22°  25'  N.  and  23°  9'  N.,  and  Longi- 
tudes 87°  19'  E.  and  89°  10'  E. 


Place.  .  . 

Tipper- 

AGII. 

Dacca. 

Mtmen- 

SING. 

BlIRI- 
SAUL. 

Rung- 
roitE. 

GWAL- 
POORAH. 

Place  .  .  . 

MlD- 
NAPOKE. 

Cal-  . 

CUTTA, 

Fort 
Wil- 
liam. 

Hqogii- 

LY. 

Jessore. 

Latitude 

23°27'N. 

23°43'N. 

24°49'N. 

22°35'N. 

25°  43'  N. 

26°  ll'N. 

Latitude 

22°  25'  N. 

22°34'N. 

22°34'N. 

22°58'N. 

23°  9' N. 

Longitude  . 

91   5  Hi. 

90  2d  Hi 

90  24  Hi. 

90    1  /  Hi. 

S9    15  Hi. 

n  a0  jrt'  T1 
90  40  H. 

Longitude  . 

O  —O  1(1/1? 

8/    19  Hi. 

88  25  Hi. 

88  25  hi. 

88  2d  hi. 

89   10  Hi. 

Height   .  . 

22  feet. 

Height   .  . 

SO  feet. 

18  feet. 

Month 

1  Year, 
1851. 

1  Year, 

1  S5  1 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

Month. 

1  Year, 
1851. 

15  Years, 
183Gto 
1850. 

5  Ye  civs, 
1855  to 
1859. 

1  Year, 
1851. 

1  Year, 
1851. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

X '1  tl  11  O  T"Tr 

o  •  ft 

V  i 

n»  q 

n»  7 

January 

u  o 

yj  o 

1  u 

0*4 

February 

1  *  2 

1  •  0 

3'  2 

2"  5 

0'  I 

0"  7 

February 

0'  2 

0-  6 

0'4 

0"  G 

0"5 

0'  5 

1  *  0 

March 

1  *  5 

0'  8 

1  •  6 

April  - 

5-5 

4-3 

5-3 

3-2 

3-7 

10-2 

April  - 

1-7 

1-9 

1-G 

2-1 

3-9 

May- 

3-1 

2-7 

7-3 

1-1 

9-7 

15-1 

May  - 

4-1 

6-0 

0-5 

June 

13-5 

18-8 

35-3 

20*7 

23-9 

42-6 

June  - 

3-1 

10-6 

10-9 

5-8 

8-6 

it)  i 

on  ■  n 
2SU  U 

li  j 

juiy  - 

A.  A 

10"  6 

14'  1 

9 1 6 

9 '  9 

August  - 

25-3 

10-3 

20-4 

21-0 

14-4 

11*7 

August 

4-1 

13-5 

15-2 

4-2 

4-4 

September  - 

11-0 

4-7 

6-5 

6-9 

C'3 

7-4 

September  - 

9-0 

9-6 

2~7 

5-4 

October 

13-5 

12-7 

10-7 

21-2 

3-2 

8-8 

October 

7-4 

4-0 

5-4 

10'0 

7-1 

November 

November  - 

1-0 

December 

December  - 

0-3 

Sums 

96-0 

69-0 

110-0 

94-5 

74-6 

1 1 G  •  1 

Sums 

22-7 

56-8 

651! 

3G-0 

40-2 

Table  XCIX.,  showing  the  Fall  of  Rain  at  Stations 
in  the  Bengal  Presidency  between  the  Latitudes 
24°  48'  N.  and  26°  7'  N.,  and  Longitudes  85°  3'  E.  and 
85°  26'  E. 


Place  . 

Latitude  . 
Longitude. 
Height 


Month. 


January 

February 

March  - 

April 

May 

June 

July 

August  - 

September 

October - 

November 

December 


Sums  - 


Gtah. 

24°  48'  N. 
85°  3'  E. 


1  Year, 
1851. 


in. 

0-  3 

1-  3 


3-3 
9-3 

3-  3 

4-  2 
2-5 
0-5 


Uttra 
Mullay. 

24°  55'  N. 
85°  20'  E. 
4,G00  feet. 


3  Years, 
1844  to 
1846. 


24- 


in. 
4-3 

0-2 

4-9 

3-G 

19-7 

37-0 

36-7 

23-  5 
7-1 

50-2 

24-  7 
18-0 

229-9 


DlXAPORE. 

25°  37'  N. 
85°  5'  E. 


1  Year, 


31-1 


TlRIIOOT. 

26°  7'  N. 
85°2G'E. 


1  Year, 


851. 

1851. 

in. 

in. 

1-8 

3-8 

1-0 

1-4 

2-0 

0-9 

4-5 

3-5 

3-7 

8-5 

6-8 

7-3 

7-5 

3-5 

3-8 

4-5 

.33-4 


Table  C,  showing  the  Fall  of  Rain  at  Stations  in  the 
Bengal  Presidency  between  the  Latitudes  25°  14'  N. 
and  25°  48'  N.,  and  Longitudes  86°  43'  E.  and 
8S°  41'  E. 


Place  .  . 

Latitude  . 
Longitude . 
Height 


Month. 


January 
February 
March  - 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 

Sums 


BlIAUGUL- 
PORE. 

MONGIIYR. 

DlNA.IE- 
PORE. 

PURNEAH. 

25°  14'  N. 

25°  27'  N. 

25°  37'  N. 

25°  48'  N. 

87°  0'  E. 

8G°  43'  E. 

88°  41'  E. 

87°  33'  E. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

1  Year, 
1851. 

in. 
0-8 

in. 
0-9 

in. 
0*8 

in. 
2-1 

1-5 

1-2 

0-8 

3*3  Jm 

0-2 

0-3 

1-5 

0-8 

0-7 

2-0 

0-8 

1-4 

2-5 

0-7 

10-5 

8-2 

12-5 

9-8 

14-4 

6-7 

12-7 

15-1 

3-5 

3-4 

6-7 

IT  8 

2-4 

8-1 

3-2 

7-9 

6-6 

6-5 

3"  8 

42-6 

36-7 

46-7 

53*4 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Table  CI.,  showing  the  Fall  of  Rain  at 
Stations  in  the  Bengal  Presidency 
between  the  Latitudes  23°  13'  N.  and 
23°  44'  N.,  and  Longitudes  87°  6'  E. 
and  87°  52'  E. 


Table  CIL,  showing  the  Fall  of  Rain  at  Stations  in  the  Bengal 
Presidency  between  the  Latitudes'  23°  24'  N.  and  27°  3'  N.,  and 
Longitudes  85°  24'  E.  and  88°  33'  E. 


Place  . 

Latitude 
Longitude 
Height  . 


Month. 


January 
February 
March  - 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Sums 


BuRDWAN. 

23°  13'  N. 
87°  52' E. 


1  Year, 
1851. 


m. 
0-3 

n 

0-3 
0-4 


Ban- 

COOEAII. 

23°  13'  N. 
87°  6'  E. 


1  Year, 
1851. 


3-3 
8-8 
5-2 
2-6 
5-6 
0-6 


28-2 


in. 
0-9 

0-  9 

1-  1 
4-2 

1-  0 
4-4 
8-8 
2  ■  7 
4-1 

2-  9 


Beee- 

BHOOM. 

23°  44'  N. 
87°  34'  E. 


1  Year, 
1851. 


in. 

0-  G 

1-  2 

2-  5 

3'5 
11-3 
5-4 
2-7 
4-9 


.31-0 


Place  . 

Latitude 
Longitude 
Height  . 


!2-l 


Month. 


January 
February 
March  - 
April  - 
May  - 
June 
July  - 
August  - 
September 
October 
November 
December 


Sums- 


KlSH- 
NUGHUB. 

23°  24'  N. 
88°  22'  E. 


1  Year, 
1851. 


m. 
2-5 

1-2 


2-6 

4-1 

23-0 

10-  8 

11-  0 
2-5 


57  • 


Hazaree- 

BAUGH. 
24°  0'  N. 

85°  24'  E. 
1,900  feet. 


in. 

1-2 

1-  2 
0-6 

2-  3 

10-  5 

11-  7 
11-2 

9-1 

3-  7 
0-4 

o-s 


52-7 


Beeham- 

POEE. 

24°  5'  N. 
8S°  17'  E. 
76  feet. 


3  Years, 
1857  to 
1859. 


m. 
0-1 

0-5 

0-  5 

1-  4 
6*1 
6-9 

13-G 
9-7 
5-9 
4-9 


0-2 


49-8 


MOOESHED 
ABAD. 

24°  11'  N. 

88°  13'  E. 
7G  feet. 


1  Year, 
1851. 


m. 
0-2 


2-3 

2-  6 
4-6 

10-7 
7-  7 

3-  6 
7-1 


40' 


Bauliah. 

24°  23'  N. 
88°  33'  E. 


1  Year, 
1851. 


in. 

0-6 
0-2 
0-2 
0-3 
6-9 
11-6 
4-9 
3-4 
3-3 
0-2 


31-6 


Dae- 

JEELING, 
27°  3'  N. 

88°  18' E. 
7,000  feet. 


1-  8 

2-  4 
2-9 
4-3 

7-  6 
26-0 
28-6 
24-3 
1G-9 

8-  6 
0-3 
0-3 


124-0 


Table  CIIL,  showing  the  Fall  of  Rain  at  Stations  in  the  Bengal  Presidency  between  the  Latitudes  25°  5'  N. 

and  26°  46'  N.,  and  Longitudes  80°  48'  E.  and  83°  22'  E. 


Place 

Cue  NAB. 

Benares. 

GHAZEErORE. 

AzlMGIIUR. 

GoRUC'KFORE. 

Latitude  . 

25°  5'  N. 

25°  18'  N.  . 

25°  49'  N. 

26°  3'  N. 

26°  46'  N. 

Longitude         .  . 

83°  0'  E. 

83°  3'  E. 

80°  48'  E. 

83°  13'  E. 

83°  22'  E. 

Height 

250  feet. 

270  feet. 

Month. 

10  Years, 
1850  to  1859. 

1  Year, 
1851. 

1  Year, 
1851. 

January 

in. 
0-5 

in. 
1-8 

in. 
1-2 

in. 
3-8 

in. 
3-6 

February 

1-5 

1  0-8 

1-5 

ri 

0-2 

March  - 

0-8 

0-4 

0-5 

0-6 

0-2 

April  ... 

0-5 

0-2 

0-2 

0-8 

0-1 

May  - 

0-5 

0-3 

1-4 

June  - 

10-0 

7-6 

7-9 

4-5 

15-6 

July  - 

14-0 

6-9 

7-4 

8-7 

141 

August  - 

12-0 

5-7 

10-0 

3-8 

5-0 

September 

6-0 

10-5 

6-9 

9-5 

9-9 

October 

2-5 

2'9 

5-1 

7-2 

1 1  •  (', 

November 

0-5 

0-5 

0*  2 

December 

1-3 

0-1 

0-2 

Sums  - 

50*1 

37-4 

41-4 

40-0 

61-7 

5  0  3 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Table  CIV.,  showing  the  Fall  of  Rain  at  Stations  in  the  Bengal  Presidency  between  the  Latitudes  26°  7'  N 

and  30°  23'  N.,  and  Longitudes  77°  13'  E.  and  79°  47'  E. 


Place    .  . 

HcTMEER- 

KlIER- 

Itawah. 

Entesh- 

Agra. 

FuTTT- 

Delhi. 

Meerut. 

Nynee 

Roor- 

Dddoo- 

Um- 

PORE. 

\\  A  I.  k  A 11. 

'Pit 

1CEE. 

PORE. 

BALLA. 

Latitude 

.10     1  1>. 

26°42'N. 

or.0  ~K 

26°  46'  N. 

27  10' N. 

27°  23' N. 

28°  31' N. 

28°59'N. 

29°  20'  N. 

90°  Kq'  Ttf 

£>o    OO  isi. 

O U    IZ  IS. 

--)U    Zo  IN, 

Longitude 

79°47'E. 

79°  12'  E. 

79°  3'  E. 

79°  5'  E. 

78°  5  E. 

79°  30' E. 

77°  13'  E. 

77°  46'  E. 

79°  30'  E. 

77°57'E. 

76°  44'  E. 

Height  . 

1,200  feet. 

800  feet. 

600  eet. 

900  feet. 

6,400 feet. 

l,050feet 

Month. 

1  Year, 

5  Yours, 

1  Year, 

1  Year, 

1  Year, 

1  Year, 

1  Year, 

9  Years, 

1  Year, 

1  ^  Yptlre 

A    X  cat  N, 

1854  to 

1846  to 

1834  to 

185  land 

1851. 

1858. 

1851. 

1848. 

1851. 

1851. 

- 

1859. 

1854. 

1860. 

1848. 

1852. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 



in. 

in. 

January 

I  0 

0  •  ft 

1 '  2 

o  ■  g 

o  •  g 

0*2 

4 '  6 

0*7 

February  -  v 

0"  8 

0'  6 

1  •  1 

0 '  3 

t\  ■  q 
u  o 

U  1 

2  •  4 

1  •  8 

•  • 

March 

rt • Q 
U  o 

1  O 

1  7 

1  •  0 

7- 1 

April 

0-3 

- 

o- 1 

- 

0-2 

l'O 

2-6 

0-9 

- 

0-4 

0-9 

May  -      -  - 

0-3 

2-6 

0-  7 

0'2 

0- 1 

2*8 

0-5 

0-8 

2-8 

June  -       -  - 

6-7 

4-0 

0-9 

6-0 

0-3 

3-0 

0-4 

3-6 

14-7 

1-5 

6-2 

1-3 

July  - 

126 

12-3 

11-4 

19-8 

9-8 

8-9 

11-6 

1*5 

23-4 

4-0 

13-6 

7-8 

August 

10-5 

3-9 

9-2 

5-0 

10-0 

5-4 

6-5 

5-9 

28-8 

3-0 

9-0 

3-1 

September  - 

4-8 

6-5 

6-2 

1-8 

4-0 

8-5 

1-4 

12-6 

1-0 

4-9 

October 

0-7 

0-8 

0-3 

2-3 

0-6 

1-6 

2-7 

0-3 

ro 

November  - 

0-2 

0-8 

0-2 

2-3 

December  - 

0-1 

0-2 

0-8 

0-2 

0-3 

0-1 

Sums  - 

37-9 

27-5 

31-9 

37'7 

27-9 

31-5 

25-1 

18-0 

95-6 

10-3 

40-1 

26-1 

Table  C V.,  showing  the  Fall  of  Rain  at  Stations  in  the  Bengal  Presidency  between  the  Latitudes  30°  27'  N. 

and  34°  20'  N.,  and  Longitudes  70°  30'  E.  and  78°  10'  E. 


Place  .... 

Landour. 

Mean 
Meer. 

Loodiana. 

Ferozepore. 

Punjab. 

Rawdl 
Pindi. 

Meera. 

Peshawtjr. 

Latitude  ... 

30°  27'  N. 

30°  34'  N. 

30°  55'  N. 

30°  57'  N. 

31°  40'  N. 

33°  34'  N. 

32°  37'  N. 

34°  20'  N. 

Longitude 

78°  10'  E. 

74°  4'  E. 

75°  54'  E. 

74°  41'  E. 

74°  45'  E. 

73°  5'  E. 

70°  30'  E. 

71°  29'  E. 

Height     .     .     .  I 

7,000  feet. 

1,128  feet. 

900  feet. 

720  feet. 

800  feet. 

1,500  feet. 

1,056  feet. 

Month. 

10  Years, 
1850  to 
1859. 

3  Years, 
1857  to 
1859. 

3  Years, 
1857  to 
1859. 

3  Years, 
1857  to 
1859. 

1  Year, 
1859. 

1  Year, 
1848. 

6  Years, 
1855  to 
1860. 

January  - 

in. 
0-6 

in. 
1-2 

in. 
2-5 

in. 
1-1 

in. 

ri 

in. 

in. 

in. 
1-2 

February  -       -  - 

0-6 

1-4 

1-1 

0-9 

2-0 

1-8 

March  - 

0-3 

0-4 

0-1 

0-5 

0-7 

1-1 

April  - 

1-9 

0-5 

0-8 

0-5 

5-2 

0-8 

May 

1-5 

0-4 

0-5 

o-i 

1-2 

2-8 

0-4 

June  - 

11-9 

1-4 

1-6 

0-9 

8-4 

4-1 

10-9 

0-3 

July- 

31-5 

5-5 

2-9 

12-7 

22-7 

4-8 

22-9 

2-1 

August  - 

32-3 

3-6 

4-3 

0-7 

10-5 

5-1 

6-2 

3-3 

September 

10-3 

1-9 

2-3 

0-9 

4-2 

3-6 

2-3 

1-7 

October  - 

0-9 

2-8 

0-1 

November  - 

0-6 

0-2 

1-9  . 

0-3 

December  - 

0-3 

0-2 

0-6 

0-6 

Sums 

92-7 

16-3 

16-5 

18-3 

56*6 

17-6 

49-8 

13'7 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA.  847 


Tables  showing  the  Monthly  and  Yearly  Mean  Reading  of  the  Barometer  at  Stations  situated  in  the 

Presidency  of  Madras,  arranged  in  the  order  of  Latitude. 


Table  CVL,  showing  the  Monthly  and  Yearly  Mean  Reading  of  the  Barometer  at  Stations  situated  between  the 
Latitudes  5°  21'  N.  and  17°  41'  N.  and  Longitudes  75°  30'  E.  and  100°  25'  E.  in  the  Madras  Presidency. 


Place  .... 

Latitude  .   .  . 
Lonrjitu.de .  .  . 
Heiijht 

Penang. 

5°  21'  N. 
100°  25' E. 

Colombo. 

6°  57'  N. 
80°  0'  E. 

Tein- 

COMALEE. 

8°  34'  N. 
81° 19' E. 

Palaji- 

COTTAH.* 

8°  43'  N. 
77°  48'  E. 
120  feet. 

WELLING- 
TON-! 

11°  25'  N. 
77°  5'  E. 
6,000  feet. 

DODA- 
BETTA. 

11°  25'  N. 
77°  5'  E. 
8,640  feet. 

Canna- 

NOEE.J 
11°  52'  N. 

75°30'E. 
15  feet. 

Mergui.§ 

12°  27'  N. 
98°  42'  E. 
200  feet. 

Banga- 
lore. 

12°  57'  N. 

77°  38'  E. 

3,000  feet. 

PoONASl- 

allee.|[ 
13°  2'  N. 
80°  10'  E. 

Fort  St. 
George. 

13°  4'  N. 

80°  14'  E. 

Month. 

1  Y"ear, 
1859. 

2  Years, 
1853  and 
1854. 

1  Year, 
1854. 

5  Yrears, 
1855  to 
1859. 

1  Year, 
1859. 

2  Years. 
1847  and 
1848. 

10  Years, 
1850  to 
1859. 

7  Y'ears, 
1853  to 
1859. 

1  Year, 
1859. 

5  Years, 
1855  to 
1859. 

2  Years, 
1777  and 
1778. 

January 
February  - 
March 
April 
May 
June 
July 
August 
September  - 
October 
November  - 
December  - 

in. 

29-62 
29-65 
29-60 
29-55 
29-60 
29-60 
29-55 
29-55 
29-60 
29-50 
29-55 
29-60 

in. 

29-91 

29-88 

29  •  89 

29-84 

29-85 

29-84 

29-89 

29-84 

29-88 

29-89 

29-86  " 

29-92 

in. 

29-87 
29-85 
29-84 
29-73 
29-70 
29-69 
29-68 
29-71 
29-70 
29-74 
29-82 
29-80 

iD. 

29-57 
29-56 
(29-69) 
29-42 
29-35 
29-34 
29-33 
29-35 
29-37 
29-38 
29-42 
29-47 

in. 

24-32 
24-33 
24-34 
24-40 
24-34 
24-34 
24-32 
24-37 
24-33 
24-31 
24-31 
24-33 

in. 

22-08 
22-10 
22-13 
22-10 
22-06 
21-97 

21-  97 

22-  00 
22-00 
22-05 
22-08 
22-04 

in. 

29-87 
29-73 
29-63 
29  •  68 
29-87 
29-94 
29-85 
29-85 
29-75 
29-80 
29-80 
29-99 

in. 

29-90 
29-90 
29-90 
29-85 
29-80 
29-75 
29-75 
29-75 
29-75 
29-90 
29-90 
29  •  90 

in. 

27-33 
27-28 
27-26 
27  •  22 
27-12 
27-06 
27-03 
27-07 
27-08 
27-13 
27-12 
27-  17 

in. 

29-67 
29-66 
29-62 
29-54 
29-47 
20-45 
29-40 
29-45 
29-47 
29-47 
29-49 
29-61 

in. 

30-02 
30-02 
30-01 
30-19 
30-17 
29-16 
29-17 
29-19 
29-18 

29-  19 

30-  01 
30-02 

Means  - 

• 

29*58 

29-87 

29-76 

29-42 

24-34 

22-05 

29-81 

29-84 

27-15 

29-53 

*  Palamcottah. — The  reading  in  March  has  been  altered  conjecturally  from  29-69  to  29-49. 

f  Wellington  and  Dodabetta. — The  changes  of  atmospheric  pressure  from  month  to  month  seem  to  be  very  small. 

\  Cannanore. — The  results  are  irregular,  and  several  of  the  readings  are  erroneous. 

§  Mergui. — Most  likely  the  instrument  was  not  good. 

i|  Poonamallee.  —The  reading  in  February  has  been  altered  conjecturally  from  29-71  to  29-66. 


{continued.} 


Place  .... 

Fort  St. 

Madras. 

Tavoy. 

Nellori:.* 

HuRRY- 

KrjRNOOL.J 

GUNTOOR.S 

Bellary.|| 

Secunder- 

VlZAGA- 

George. 

HUR.f 

ABAD.^f 

PATAM.** 

Latitude  .  .  . 

13° 

4'  N. 

13° 

6'  N. 

14°  7'  N. 

14°  20'  N. 

14°  31'  N. 

15°  50'  N. 

16°  20'  N. 

17°  0'  N. 

17°  2 

8'  N. 

17°  41'  N. 

Longitude .  .  . 

80°  14'  E. 

80°  21'  E. 

98°  18'  E. 

80° 

0'  E. 

75°  51'  E. 

78°  5'  E. 

80°  30'  E. 

77°  0'  E. 

78°  S 

2'  E. 

83°  21'  E. 

Height  .... 

12  feet. 

50  feet. 

1,831  feet. 

800  feet. 

100  feet. 

1 ,500  feet. 

31  Years, 

55  Years, 

11  Years, 

2  Years, 

3  Years, 

3  Years, 

5  Years, 

9  Years, 

10  Years, 

Month. 

1811  to 

1796  to 

1849  to 

1859  and 

1857  to 

1857  to 

1855  to 

1851  to 

1S50  to 

1  Year, 

1841. 

1850. 

1859. 

1860. 

1859. 

1859. 

1859. 

1859. 

1859. 

1859. 

in 

in. 

in. 

in. 

in. 

in. 

in 

in. 

in 

in. 

January 

30 

11 

30 

•05 

30-15 

28 

•51 

27 

•84 

29-09 

29 

95 

28-65 

28 

88 

29-91 

February  - 

30 

08 

30 

•03 

30-05 

28 

•49 

27 

•79 

29-11 

29 

73 

28-64 

28 

61 

29-93 

March 

30 

02 

29 

•98 

30-14 

28 

•45 

27 

•74 

28-98 

29 

76 

28-59 

28- 

33 

29-87 

April 

29 

95 

29 

•90 

30-00 

28 

•41 

27 

72 

28-93 

29 

85 

28-58 

28- 

31 

29-80 

May 

29 

87 

29 

•80 

29-95 

28 

•31 

27 

•70 

28-93 

29 

76 

28-59 

28- 

82 

29-74 

June 

29 

86 

29 

•78 

29-92 

28 

•25 

27 

•69 

28-90 

29 

71 

28-51 

28- 

65 

29-68 

July 

29 

86 

29 

•79 

29-91 

28 

■22 

27 

65 

28-80 

29 

70 

28-40 

28- 

62 

.  29-71 

August 

29 

88 

29 

•82 

29-86 

28 

•27 

27 

69 

28-81 

29 

73 

28-46 

28- 

56 

29-72 

September  - 

29 

91 

29 

•85 

29-01 

28 

33 

27 

74 

28-89 

29- 

74 

28-47 

28- 

64 

29-79 

October 

29 

97 

29 

91 

30-01 

28 

36 

27 

79 

28-91 

29- 

72 

28-58 

28- 

78 

29-91 

November  - 

30 

03 

29 

■98 

30-04 

28 

•42 

27 

76 

(29-05) 

29- 

89 

28-68 

28- 

56 

30-04 

December  - 

30 

08 

30 

•03 

30-10 

28 

48 

27 

82 

29-14 

30- 

02 

28-70 

28- 

70 

30-06 

Means - 

29 

97 

29 

91 

30-01 

28 

38 

27 

74 

28-96 

29- 

80 

28-57 

28- 

62 

29-84 

— ' 


*  Ncllore. — The  reading  in  February  has  been  altered  conjecturally  from  28-54  to  28-49. 
f  Hurry hur. — The  reading  in  March  has  been  altered  conjecturally  from  27  ■  84  to  27 1 74.    The  reading  in  April  has  been  altered  con- 
jecturally from  27  ■  82  to  27-72. 
\  Kurnool. — The  reading  in  November  has  been  altered  from  29-25  to  29-05. 
§  Guntoor. — The  readings  seem  to  be  erroneous. 

il  Bellary.— The  reading  in  October  has  been  altered  from  28-48  to  28-58. 

Secunderabad. — The  readings  seem  to  be  erroneous. 
**  Vizagapatam. — The  reading  in  May  has  been  altered  from  29-64  to  29-74.    The  reading  in  June  has  been  altered  from  29-58 
to  29-68. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Tables  showing  the  Monthly  and  Yearly  Mean  Reading  of  the  Barometer  at  Stations  situated  for  the  most  part 

in  the  Bombay  Presidency,  arranged  in  the  Order  of  Latitude. 


Table  CVTL,  showing  the  Monthly  and  Yearly  Mean  Beading  of  the  Barometer  at  Stations  situated  between  the  Latitudes 
15°  52'  N.'and  23°  34'  N.,  and  Longitudes  70°  50'  E.  and  77°  25'  E.,  and  for  the  most  part  in  the  Presidency  of  Bombay. 


Place 

Belgauji. 

Sattara. 

DA- 
POOLEE. 

PoORUN- 
DHTTR. 

Pooxa. 

POONA. 

Seroor.* 

Bombay. 

Bombay. 

Rajcote.  \ 

Mhow. 

Ahmed- 

NUGGUR. 

Latitude  . 

15°  52' N. 

17°  40'  25. 

17°  48'  N. 

18°  12'  N. 

18°  30'  N. 

18°  30'  N. 

18°  50'  N. 

18°  53'  N. 

18°  53'  N. 

22°  18'  N. 

22°  33'  N. 

23°  34'  N. 

Longitude 

74°  42'  E. 

74°  2'  E. 

73°  16'  E. 

73°  54'  E. 

74°  0'  E. 

74°  0'  E. 

77°  25'  E. 

72°  52'  E. 

72°  52'  E. 

70°  50'  E. 

75°  46'  E. 

73°  1'  E. 

Height     .  . 

2,260  feet. 

2,320  feet. 

600  feet. 

4,200  feet. 

1,800  feet. 

1,800  feet. 

1,752  feet. 

450  feet. 

1,862  feet. 

1,900  feet. 

Mouth. 

4  Years, 
1856  to 
1859. 

5  Years, 
1855  to 
1859. 

2  Years, 
1858  and 
1859. 

2  Years, 
1852  and 
1853. 

1  Year, 
1830. 

5  Years, 
1856  to 
1860. 

5  Years, 
1854  to 
1858. 

2  Years, 
1843  and 
1844. 

12  Years, 
1847  to 
1858. 

4  Years, 
1857  to 
1860. 

2  Years, 
1859  and 
1860. 

6  Years, 
1854  to 
1859. 

tj  till  Li li i  y 

February 

March  -       -  - 
April  -       -  - 
May  - 

June   -       -  - 
July    -       -  - 
August 
September  - 
October 
November  - 
December  - 

in. 
27-52 
27-50 
27-44 
27-40 
27-34 
27-28 
27-26 
27-32 
27-36 
27-40 
.  27-45 
27-52 

in. 
27-87 
27-85 
27-83 
27-76 
27-72 
27-64 
27-63 
27-69 
27-73 
27-80 
27-86 
27-87 

in. 
29-41 
29-42 
29-38 
29-33 
29-28 
29-22 
29-19 
29-24 
29-30 
29-32 
29-39 
29-41 

in. 
26-02 
26-02 
25-94 
25-96 
25-88 
25-80 
25-81 
25-84 
25 -S4 

25-  94 

26-  04 
26-01 

in. 
28-09 
28-00 
27-95 
27-91 
27-85 
27-77 
27-77 
27-84 
27-93 

27-  92 

28-  02 
28-07 

in. 
28-06 
28-03 
27-98 
27-92 
27-83 
27-80 
27-78 
27-83 
27-89 

27-  97 

28-  04 
28-08 

in. 
27-44 
27-44 
27-40 
27-34 
27-31 
27-26 
27-25 
27-30 
27-35 
27-40 
27-46 
27-53 

in. 
29-92 
29-91 
29-85 
29-80 
29-70 
29-64 
29-65 
29-71 
29-79 
29-84 
29-90 
29-92 

in. 
29-93 
29-91 
29-86 
29-79 
29-74 
29-65 
29-65 
29-72 
29-77 
29-83 
29-90 
29-94 

in. 

29-75 
29-71 
29-71 
29-68 
29-58 
29-59 
29-45 
29-56 
29-50 
29-73 
29-70 
29-85 

in. 

28-2 

28-1 

28-1 

28-1 

27-9 

27-8 

27-7 

27-8 

27-  9 

28-  0 
28-1 
28-1 

in. 

27-89 
27-86 
27-81 
27-77 
27-71 
27-67 
27-GO 
27-66 
27-71 
27-80 
27-86 
27-89 

Means  - 

27-40 

27-77 

29-32 

25-93 

27-93 

27-93 

27-37 

29-80 

29-81 

29-65 

28-0 

27-77 

*  Seroor.  The  reading  in  November  has  been  altered  from  29-26  to  29-46. 

•j-  Rajcote. — The  readings  seem  to  be  erroneous. 


Tables  showing  the  Monthly  and  Yearly  Mean  Readings  of  the  Barometer  at  Stations  situated  for  the  most  part 

in  the  Presidency  of  Bengal,  arranged  in  the  Order  of  Latitude. 

Table  CVIII   showing  the  Monthly  and  Yearly  Mean  Reading  of  the  Barometer  at  Stations  situated  between  the  Latitudes 
20°  18'  N.  and  34&°  20'  N.,  and  Longitudes  67°  2'  E.  and  92°  46'  E.,  for  the  most  part  in  the  Presidency  of  Bengal., 


Place  . 

latitude 

Longitude 

Height 

Month. 


January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


The  reading  in  October  has  been  altered  from  29  •  63  to  29-73. 


*t  ^S^^^^S^ IK9 c<S^froml7 -SO .27 •  70.  The  reading  in  December  has  been  altered  conjee- 

+  DeesT—  ThTret'ding  in  Mav  seems  to  be  in  error  as  compared  -with  April  and  June  ;  it  should  be  29-42.  „. 

§  Baroda.-The  reading  in  March  has  been  altered  conjecturally  from  30-54  to  30-04  ;  and  the  reading  m  October  from  29-6-  to  29-87. 
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Tables  showing  the  Observed  Monthly,  Quarterly,  Half  Yearly,  and  Yearly  Means,  and  Differences 
between  the  Hottest  and  Coldest  Months,  and  Seasons,  of  Observations  taken  for  the  most  part  in  the 
Presidency  of  Madras  arranged  in  the  order  of  Latitude,  of  the  following  Meteorological  Elements  : — 

6.  Temperature  of  the  Dew  Point. 

7.  Amount  of  Vapour  in  a  Cubic  Foot  of  Air. 

8.  Additional  Weight  of  Vapour  required  for  Saturation. 


1.  Maximum  Temperature  of  the  Air. 

2.  Minimum  Temperature  of  the  Air. 

3.  Daily  Range  of  Temperature. 

4.  Temperature  of  the  Air. 

5.  Readings  of  the  Dry  and  Wet  Bulb  Thermometers 


9.  Degree  of  Humidity. 
10.  Sun  Temperature. 


Madras  Presidency. — 1.  Maximum  Temperature  of  the  Air. 
Table  CIX.,  showing  the  Average  Maximum  Temperature  for  every  Month  and  Quarter  as  well  as  for  the  Periods 
October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months  and 
Seasons,  and  Mean  Maximum  Temperature  for  the  Year,  between  Latitudes  5°  21' N.  and  18°56'N.,  and  Longitudes 
75°  30'  E.  and  100°  25'  E.  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part  in  the  Presidency  of  Madras. 


Place  .  .  . 
Latitude 
Longitude  . 
Height  .  . 


Month. 


January 

February 

March 

April 

May 

J  une 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 

^Hottest    I  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


.  Penang  . 
.  5°  21'  N.  . 
100°  25'  E. 
A  few  feet 


1  Year. 
1S59. 


83 
84 
85 
85 
84 
86 
85 
84 
84 
83 
83 
82 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


83 
85 

85 

83 


83 


Colombo 
G°  57'  N. 
80°  0'  E. 


1  Year. 


1853. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


Tkincomalee 
.  8°  34'  N.  . 
.  81°  19'  E.  . 


April 
to  Sep- 
tember. 


84 
85 
87 
86 
85 
84 
S3 
83 
84 
83 
83 
84 


84 

86 

83 
83 


84 


84 


84 


84 


1  Year. 


1854. 


81 

84 
86 
90 
89 
90 
88 
88 
89 
85 
81 
80 


Winter, 
Spring, 
Summer, 
Autumn 


82 


89 


85 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


83 


Palamcottah. 
.  8°  43'  N. 
.  77°  48'  E. 
.  120  feet. 


5  Years. 

1855  to 
1859. 


Winter 
Spring, 
Summer, 
Autumn . 


89 


86 
90 
93 
94 
94 
93 
92 
93 
93 
91 
87 
86 


86 


87 
94 

93 

90 


October 

to 
March. 


April 
to  Sep- 
tember. 


89 


93 


91 


June. 
December. 


March. 

July,  August,  Oct.  and  Nov. 


April  and  June. 
December. 


April  and  May. 
January  and  December. 


(continued) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August, 

September 

October 

November 

December 


Difference  between 


Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons 


Mean  for  Year 


Highest  in 
Lowest  in 


Wellington 
.11°25'N.  . 
.  77°5'E.  . 


Cannanore 
11°  52'  N. 
75°  30'  E. 


.6,000  feet  .     .     .  I  .     .     .15  feet. 


1  Year. 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


68 
66 
71 
67 
73 
73 
74 
75 
75 
74 
68 
75 


70 


70 


|10  Years. 

1850  to 
1859. 


Winter. 
Spring. 
Summer. 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


Mergui 
12° 27'  N. 
98°  42'  E. 
.  200  feet. 


7  Years. 


1853  to 
1859. 


Winter. 
Spring. 
Summer. 
Autumn. 


70 


73 


87 
87 

89 
90 
88 
83 
83 
82 
83 
84 
87 
86 


August. 
February. 


87 
89 

83 

85 


87 


86 


April. 
August. 


86 
78 
84 
90 
90 
84 
84 
80 
80 
80 
84 
82 


12 


82 
88 

83 

81 


October 

to 
March. 

April 
to  Sep- 
tember. 


Bangalore. 

12°  57'  N. 

77°  38'  E. 
.  3,000  feet. 


82 


1  Year. 
1859. 


Winter. 
<  Spring. 
Summer 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


84 


79 
83 
88 
86 
91 
84 
84 
81 
82 
82 
79 
80 


12 


81 

88 

83 
81 


85 


83 


April. 
February. 


May. 
January. 


I.A.— 160. 
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Madras  Presidency. — 1.  Maximum  Temperature  of  the  Air — continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 

Seasons, 


Mean  for  Year 


Highest  in 
Lowest  in 


POONAMALEEE 

.  13°  2'  N.  . 
.  80°  10'  E. . 
.    2  feet. 


5  Years. 

1855  to 
1859. 


80 
81 
82 
85 
86 
87 
86 
84 
83 
82 
80 
81 


Winter. 
Spring. 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


81 
84 

86 

82 


85 


83 


June. 
January. 


Fort  St.  George. 
.  .  13°  4'  N.  .  . 
.     .80°  14' E.  .  . 


2  Years. 

1777  and 
1778. 


82 
86 
88 
91 
103 
100 
99 
98 
91 
88 
85 
87 


21 


Winter, 
Spring, 
Summer, 
Autumn. 


85 


94 


99 


14 


October 

to 
March. 


April, 
to  Sep- 
tember. 


86 


97 


1 1 


92 


May. 
January. 


Fort  St.  George 
.     .  13°  4'  N.  .  . 
80°  14'  E. 


31  Years. 


1811  to 
1841. 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


86 
87 
90 
95 
99 
98 
85 
93 
93 
92 
87 
84 


15 


86 
95 

92 

91 


94 


91 


May. 
December. 


.  Madras. 
.  13°  6'N. 
.  80°21'E. 


30  Years. 

1796  to 
1825. 


84 
88 
91 
93 
100 
98 
95 
94 
93 
92 
87 
84 


Winter, 
Spring, 
Summer, 
Autumn. 


85 
95 

96 

91 


16 


11 


October, 

to 
March. 

April 
to  Sep- 
tember. 


95i 


7! 


92 


May. 
January-December. 


(continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Mon  TH. 


January 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


11  Years. 


1849  to 
1859. 


99 
92 
94 
98 
94 
90 
81 
89 
90 
83 
89 
82 


18 


Tavoy 
14°  7'  N. 
98°  18'  E. 

12  feet 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


91 

95 

87 
87 


90 


90 


Nellore 
14°  20'  N. 
80°  0'  E. 
50  feet 


2  Years. 


1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


90 


January. 
July. 


76 
80 
85 
86 
93 
92 
87 
86 
87 
85 
78 
77 


17 


78 


88 


83 


10 


80 


84 


May. 
January. 


,  Kurnool. 
15°  50'  N. 
.  78°  5'  E. 
.  800  feet. 


.3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


80 
85 
91 
93 
93 


83 
84 
85 
80 
79 


14 


81 
92 

85 

83 


11 


85 


April. 
December. 


October 

to 
March. 


April 
to  Sep- 
tember. 


83 
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Madras  Presidency. — 1.  Maximum  Temperature  of  the  Air — continued. 


Place  .  . 
Latitude  . 
Longitude 
Height.  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 
i  *  \ 

Hottest  j  Hottest 
and  Coldest  and  Coldest 

Months.  Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Gdntoor 
16°  20'  N. 
80°  30'  E. 
100  feet 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


82 
84 
91 
91 
94 
94 
86 
87 
84 
81 
81 
79 


15 


82 
92 

89 

82 


10 


October 

to 
March. 


April 
to 

September. 


83 


89 


86 


May. 
December. 


Bellaet 
17°0'  ST. 
77°  0'  E. 
1,500  feet 


9  Years. 


1851  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


78 
81 
85 
90 
92 
86 
82 
82 
84 
80 
80 


14 


79 
89 

83 

81 


10 


April 
to 

September. 


80 


86 


83 


May. 
January. 


Samulcottah. 
.     17°  4'  N. 
.    82°  14'  E. 
50  feet. 


3  Years. 


1857  to 
1859. 


78 
83 
88 
92 

95 
90 
85 
85 
85 
83 
80 
78 


17 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


80 
92 

87 

83 


12 


82 


89 


85 


May. 
December. 


{continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  iu 


Secunderabad 
.  17°28'N.  . 
.  78°  32'  E.  . 
.    1,800  feet  . 


10  Years. 


1850  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 

to 

September. 


78 
82 
87 
92 
95 
86 
83 
83 
82 
82 
79 
77 


79 
91 

84 


18 


12 


84 


May. 
December. 


VlZAGAPATAM 

.  17°41'N.  . 
.    83°21'E.  . 


1  Year. 


1859. 


Winter, 
Spring 
Summer, 
Autumn. 


76 
78 
86 
97 
89 
89 


85 
84 
80 
76 


21 


77 
91 

88 

83 


14 


October 

to 
March. 


April 
to 

September. 


80 


89 


85 


April. 
January. 


.  Tonghoo. 
.18°57'N. 
.  96°  30' E. 
.  300  feet. 


1  Year. 


1859. 


82 
90 
90 
99 
91 
84 
84 
85 
86 
86 
84 
82 


Winter, 
Spring, 
Summer, 
Autumn. 


93 


84 


85 


17 


October 

to 
March. 


April 

to 

September. 


86 


87 


April. 
January. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Madras  Presidency. — 2.  Minimum  Temperature  of  the  Air. 
Tabe  CX.,  showing  the  Average  Minimum  Temperature  for  every  Month  and  Quarter,  as  well  as  for  the  Periods 
October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months  and 
Seasons,  and  Minimum  Temperature  for  the  Year,  between  the  Latitudes  5°21' N.  and  18°  57'  N.,  and  Longitudes 
75°  30'  and  100°  25'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part  in  the  Presidency  of  Madras, 


Latitude     .   .  . 
Longitude  .  .  . 
Height  .... 

.    .     .  5°  21'  N.  .     .  . 
.    .     100°  25'  E.     .  . 

.   Trincomalee  . 

.  Palamcottah. 
.     .  .77°48'E. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

Octot>61* 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to  Sep- 
tember. 

1853. 

April 
to  Sep- 
tember. 

1854. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
tember. 

January 

February 

March 

April 

May 

July 
August 
September  - 
October 
November  - 
December  - 

O 

77 
78 
79 
79 
78 
79 
79 
78 
78 
76 
77 
74 

o 

}n 

1  79 

}- 
}" 

o 

77 

O 

73 
75 
77 
77 
79 
80 
78 
79 
78 
77 
75 
73 

o 

}n 

|  79 

b 

75 

O 

75 
76 
76 
79 
80 
79 
78 
77 
78 
76 
75 
74 

O 

.„ 

■  78 
►  77 

o 

75 

O 

76 
77 
82 
84 
84 
84 
83 
82 
83 
82 
79 
77 

: 

O 

-  84 
.  83 

\» 

o 

■  79 

78 

79 

79 

83 

Difference  between 

'"Hottest  Hottest"^ 
and  Coldest  and  Coldest 
Months.  Seasons. 

3 

1 

7 

5 

4 

6 

3 

4 

8 

7 

4 

Mean  for  Year  - 

78 

77 

■77 

81 

Highest  in 
Lowest  in 

March. 
December. 

June. 
January. 

May. 
December. 

April. 
January. 

(coti  tin  ned.) 


Place  ' 

Latitude.  .  .  . 
Longitude  .  .  . 
Height  .... 

.   Wellington  . 

Cannanore 

.  Mergui  . 

.  Bangalore. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

7  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

1850  to 
1859. 

April 
to  Sep.- 
tember. 

1853  to 
1859. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

60 
60 
63 
62 
65 
65 
62 
65 
59 
65 
64 
65 

o 

|  62 
1 

I  63 
|  64 
|  63 

o 

63 

O 

78 
79 
81 
82 
80 
77 
77 
78 
77 
76 
77 
76 

= 

O 

f- 
r" 
>« 

o 
78 

74 
74 
76 
76 
74 
74 
72 
72 
74 
74 
74 
72 

o 

\n 

>  74 

o 

74 

59 

63  . 

70 

71 

72 

69 

70 

69 

70 

69 

67 

62 

o 

}? 

1  69 
J 

}  69 

o 

65 
70 

63 

78 

74 

Differenc 

Hottest 
and  Coldest 
Months. 

?  between 

'      "  ■   ■  "A 

Hottest 
and  Coldest 
Seasons. 

>• 

2 

0 

6 

4 

0 

4 

2 

0 

13 

10 

5 

Mean  for  Year  - 

63 

74 

67 

Highest  in 
Lowest  in 

May. 
September. 

April. 
October. 

March. 
July. 

May. 
January. 
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Madras  Presidency.— 2.  Minimum  Temperature  of  the  Air — continued. 


Place 
Latitude 
Longitude 
Height  . 


POOXAMALLEE  . 

.    13°  2'  N.  .  . 

.  80°  10'  E..  . 
.    2  feet. 


.Fort  St.  George 
.  .  13°  4'  U.  .  . 
.     .  80°  14' E..  . 


Fort  St.  George.  .  !  .  .  .  Madras- 
.  .  13°  4' N.  . .  .  .  I  .  .  .  13°  .6' N. 
.     .80°  14'  E.  .     .     .  S  •     •     •  80°21'E 


5  Years. 


Month. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


2  Years. 


April 
to  Sep- 
tember. 


1777 
17 


and 
78. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


31  Years. 


April 
to  Sep- 
tember. 


1811  to 
1841. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


74 
70 
78 
80 
81 
82 
82 
82 
79 
78 
75 
76 


80 


82 


77 


64 
65 
68 
73 
77 
79 
75 
75 
76 
76 
65 
66 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


15 


65 
73 


76 


65 
66 
69 
7  5 
79 
79 
79 
73 
72 
71 
68 
66 


11 


14 


66 
74 


1  I 


68 


30  Years.]  Winter, 
Spring, 
1796  to  I  Summer. 
1825.  Autumn, 


69 
70 


81 
81 
79 
79 
78 
76 
73 
71 


12 


80 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


Mean  for  Year  - 


78 


72 


72 


Highest  in 
Lowest  in 


June. 
January. 


June. 
January. 


May. 
January. 


May  and  June. 
January. 


(continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height 


Month. 


January 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Mouths. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


Tavoy. 
14°  7'N. 
98°  18' E. 
12  feet. 


11  Years. 


1849  to 
1859. 


61 

63 
73 
72 
73 
74 
72 
70 
73 
72 
66 
59 


15 


AVinter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


61 

73 


|  70 


12 


60 


72 


69 


June. 
December. 


Nellore  I  .  Kdrnool 

14°20'N   .     .  .15°50'N. 


80°  0'  E. 
50  feet. 


2  Years. 


1859  and 
I860. 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


April 

to 

September. 


72 
75 
77 


79 
81 
70 
74 


76 


78°  5'E. 
800  feet. 


3  Years. 

1857  to 
1859. 


79 
80 
90 
88 
84 
82 
81 
81 
81 
76 
'74 


10 


Winter, 
Spring, 
Summer, 
Autumn. 


70 

88 

82 
79 


12 


October 

to 
March. 


April 

to 

September. 


78 


84 


81 


April. 
December. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
Madras  Presidency. — 2.  Minimum  Temperature  of  the  Air — continued. 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Guntoor 
16°  20'  N. 
80°  30'  E. 
100  feet 


5  Years. 


1855  to 
1859. 


68 
73 
72 
81 
84 
84 
80 
81 
79 
70 
72 
65 


19 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


69 
79 

82 

73 


13 


70 


11 


76 


May  and  June. 
December. 


Samulcottah 
.  17°  4'N.  . 
.   82°  14'  E.  . 

50  feet 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


55 
60 
65 
75 
80 


77 
76 
74 
63 
53 


27 


56 
73 

78 

71 


22 


October 

to 
March. 


April 
to 

September. 


62 


77 


15 


69 


May. 
December. 


Bellary. 
,  17°  0'  N. 
,  77°  0'  E. 

1,500  feet. 


9  Years. 


1851  to 
1859. 


68 
65 
68 
75 
77 
76 
72 
73 
73 
70 
72 
68 


12 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to 

September. 


67 
73 

73 

72 


68 


74 


71 


February. 


{continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Secunderabad 
.  17°28'K  . 
.  78°32'E.  . 
.    1,800  feet  . 


10  Years. 


1850  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


64 
66 
73 
76 
82 
77 
75 
74 
73 
71 
67 
64 


18 


65 
77 


67 


76 


12 


72 


May. 
January. 


VlZAGAPATAM 

.  17°41'N.  . 
.   83°  21'  E.  . 


1  Year. 


1859. 


71 

76 
81 
90 
87 
87 
85 
85 
85 
83 
78 
75 


19 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September 


74 
86 

86 

82 


12 


77 


86 


82 


April. 
January. 


Tonghoo. 
18°  57'  N. 
96°  30'  E. 
.  300  feet. 


1  Year. 


1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


57 
63 
70 
81 
78 
78 
77 
77 
76 
75 
69 
66 


24 


October 

to 
March. 

April 
to 

September. 


62 
76 

77 

73 


15 


67 


78 


11 


72 


April. 
January. 
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Madras  Presidency. — 3.  Daily  Range  of  Temperature. 

Table  CXI.,  showing  the  Average  Daily  Range  for  every  Month  and  Quarter,  as  well  as  the  Periods  October 
to  March,  and  April  to  September,  with  the  Difference  between  the  greatest  and  least  Months,  and  the  Mean 
Daily  Range  for  the  Year,  between  the  Latitudes  5°  21-  N.  and  18°  57'  N.,  and  between  the  Longitudes  75°  30'  E. 
and  100°  25'  E.,  arranged  in  the  order  of  Latitude,  at  Stations,  for  the  most  part,  in  the  Presidency  of  Madras. 


Place 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

II arch 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


.  Penang  . 
.  5°21'N.  . 

100°  25'  E. 

A  few  feet. 


1  Year. 


1859. 


I 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


.  Colombo 
.  6°57'N. 
.  80°0'E. 


1  Year. 


1853. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


11 

10 
10 
9 
6 
4 
5 
4 
6 
6 
8 
11 


11 


December. 
Several  months. 


January  and  December. 
June  and  August. 


Trincomalee 
.  8°  34'  N.  . 
.  81°  19' E.  . 


1  Year. 


1854. 


Winter, 
Spring. 

Summer. 

Autumn, 


10 
11 
9 
11 
'.0 

ii 
n 

9 
6 
6 


October 

to 
March. 


April 
to  Sep- 
tember. 


7 
10 

11 


11 


.  Palamcottah. 
.     .  8°43'N. 
.  .77°48'E. 
.     .  120  feet. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer. 
Autumn 


10 
13 
11 
10 
10 
9 
9 
11 
10 
9 


11 

10 

10 


April,  June,  Aug.,  Sept. 
January,  Nov.,  and  Dec. 


October 

to 
March. 


April 
to  Sep- 
tember. 


10 


10 


10 


February. 
November. 


(continued.) 


Place 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 


Greatest  I  Greatest 
and  Least    and  Least 


Monthly 
Ranges. 


Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


Wellington 
.  H°25'N.. 
.  77°  5'  E.  . 
.6,000  feet. 


1  Year. 


1859. 


Winter, 
Spring, 
.Summer, 
Autumn. 


12 
10 
16 
9 
4 
10 


12 


10 


10 


October 

to 
March. 


10  Years 


April 
to  Sep- 
tember. 


10 


September. 
November. 


Can nan ore 
.  11°52N.  . 
.  75°30'E.. 
.    1 5  feet  . 


1850  to 
1859. 


6 
6 
4 
6 
8 
10 
10 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


November  and  December. 
August.' 


Mekgui 
12°27'N. 
98°  42' E. 
200  feet 


Bangalore. 
.  12°  57' N. 
.  77°38'E. 
3,000  feet. 


7  Years. 

1853  to 
1859. 


12 
4 
8 
14 
16 
10 
12 
8 
6 
6 
10 
10 


12 


Winter, 
Spring, 
Summer, 
Autumn. 


13 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


11 


May. 
February. 


1  Year. 


1859. 


20 
20 
18 
15 
19 
15 
14 
12 
12 
13 
12 
18 


Winter, 
Spring, 
Summer, 
Autumn. 


19 
17 

14 

12 


October 

to 
March. 


April 
to  Sep- 
tember. 


17 


15 


16 


January  and  February. 
August,  Sept.,  and  Nov. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
Madras  Presidency. — 3.  Daily  Range  of  Temperature — continued. 


Place 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March. 

Api'il 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in  - 


PoONAMALLEE  .  .  j  .  FORT  St.  GEORGE 

.  13°  2'N.  .  .  .  I  .  .     .  13°  4'  N.  .  . 

80°  10'  E.  .  .  |  .  .      80°  14'  E. 

■  .  •  2  feet    .  . 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


2  Years. 

1777  and 
1778. 


Winter, 
Spring, 
Summer 
Autumn. 


18 
21 
20 
18 
26 
21 
24 
23 
15 
12 
20 
21 


January. 
August. 


14 


20 
21 

23 

16 


October 

to 
March. 

April 
to  Sep- 
tember. 


Fort  St.  George 
.     .  13°  4'  N.  .  . 
80°  14'  E. 


19 


21 


31  Years, 

1811  to 
1841. 


21 
21 
21 
20 
20 
19 
6 
20 
21 
21 
19 
18 


15 


20 


May. 
October. 


Winter, 
Spring, 
Summer, 
Autumn. 


|  20 


20 


15 


20 


October 

to 
March. 

April 
to  Sep- 
tember. 


20 


19 


Several. 
July. 


.  Madras. 
.  13°  6'  N. 

80°  21'  E. 


30  Years 

1796  to 
1825. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


15 
18 
19 
16 
19 
17 
16 
15 
15 
16 
14 
13 


}» 


16 


15 


16 


16 


16 


March  and  May. 
December. 


(continued.) 


Place  . 
Latitude  . 
Longitude 
Height 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 


Mean  for  Year  - 


Greatest  in 
Least  in  - 


Tatot 
14°  7'  N. 
98°  18'  E. 

12  feet 


9  Years. 


1851  to 
1859. 


38 
29 
21 
26 
21 
16 
9 
19 
17 
11 
23 
23 


Winter, 
Spring, 
Summer, 
Autumn. 


29 


30 
23 

15 

17 


15 


October 

to 
March. 


April 
to 

September. 


Nellore 
14°  20'  N; 
80°  0'  E. 
50  feet. 


2  Years. 


1859  and 
1860. 


Winter, 
Autumn. 


24 


18 


21 


January. 
July. 


October 

to 
March. 


Kurnool. 
15°  50'  N. 
78°  5'  E. 
800  feet. 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


February. 
August. 
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Place 
Latitude  . 
Longitude 
Height 


Month. 


January  - 

February  - 

March 

April 

May  - 

June 

July 

August 

September 

October 

November 

December  - 


Difference  between 


Greatest 

Greatest 

and  Least 

and  Least 

Monthly 

Seasonal 

Ranges. 

Ranges. 

Mean  for  Year 


Greatest  in 
Least  in  - 


Guntoor 
16°  20'  N. 
80°  30'  E. 
100  feet 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


14 
11 

19 
10 
10 
10 
6 
6 
5 
11 
9 
14 


14 


13 
13 


13 


10 


March. 
September. 


Samulcottah 
.  17°  4' N.  . 
.  82°  14'  E.  . 
.  50  feet    .  . 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


23 
23 
23 
17 
15 
12 
7 
8 
9 
9 
17 
25 


24 


18 


12 


15 


20 


11 


16 


December. 
July. 


13  ELL  AH  sr. 

.  17°  0'. 
.  77°  0'. 
.  1,500  feet. 


9  Years. 


1831  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


10 
IS 
17 
15 
15 
10 
10 

9 
11 
10 

8 
10 


12 

10 

10 
10 


12 


12 


12 


March. 
November. 


(continued. 


Place .  . 
Latitude  . 
Longitude 
Height 


Month. 


January  - 
February  - 
March 
April 
May 
June 
July 
August 
September  - 
October 
November  - 
December  - 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in  - 


Secunderabad 
.  17°28'N.  . 
.  78°  32'  E.  . 
.    1,800  feet  . 


1 0  Years. 


1850  to 
1859. 


14 
16 
14 
10 
13 
9 
8 
9 
9 
11 
12 
13 


Winter, 
Spring, 
Summer, 
Autumn. 


14 
14 


11 


October 

to 
March. 


April 
to 

September. 


VlZ  AG  AF  AT  AM 

.  17°41'N.  . 
.    83°  21'  E.  . 


1  Year. 


13 


11 


12 


February  and  April. 
July. 


1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 

to 

September. 


April. 
September. 


Tonghoo. 
.  18°  57'  N. 
.96°  30'  E. 


October 

1  Year. 

Winter, 
Spring, 

to 
March. 

1859. 

Summer, 
Autumn. 

April 

to 

September. 

Z3 

27 
20 
18 
13 
6 
7 
8 
10 
11 
15 
16 


23 
17 


12 


21 


16 


19 


10 


14 


February. 
June. 


5  Q 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Madras  Presidency. — 4.  Temperature  of  the  Air. 

Table  CXIL,  showing  the  Average  Temperature  of  the  Air  for  every  Month  and  Quarter,  as  well  as  for  the 
Period  October  to  March,  and  April  to  September,  and  the  Difference  between  the  Hottest  and  Coldest  Months 
and  Seasons,  and  Mean  Temperature  for  the  Year,  between  the  Latitudes  1°  16'  N.  and  17°  41'  N.,  and  Longitudes 
75°  30'  E.  and  103°  53'  E.,  arranged  in  the  order  of  Latitude,  at  Stations,  for  the  most  part,  in  the  Presidency  of 


Madras. 


Place  

Latitude    .  .  . 
Longitude  .   .  . 
Height  .... 

Singapore 
.    .    .  1°  16'  N.  .    .  . 

.  Penahg  . 

...  6°  57'  N. 

Month. 

1  Year. 

Winter, 

Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

1812  and 
1815. 

April 
to  Sep- 
tember. 

1853  and 
1854. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

O 

80 
80 
82 
81 
82 
82 
83 
81 
82 
81 
80 
81 

0 

|  80 
|  82 

}• 

o 

81 

82 

O 

80 
81 
82 
82 
81 
83 
82 
81 
81 
78 
80 
78 

o 

|  80 

• 

|  80 

o 
80 

O 

79 
80 
82 
84 
84 
82 
81 
80 
81 
79 
80 
78 

O 

•  79 
83 

- 

■  80 

o 

80 

O 

81 
83 
85 
85 
84 
83 
82 
82 
82 
82 
82 
76 

-  80 

►  85 

.  82 

►  82 

81 

82 

82 

83 

Difference  between 

Hottest    I  Hottest 
and  Coldest  and  Coldest 
Mouths.  |  Seasons. 

2 

1 

5 

2 

2 

6 

4 

2 

9 

5 

2 

Mean  for  Year  - 

81 

81 

81 

82 

Hottest  in 
Coldest  in 

July. 
January. 

June. 
October. 

April. 
December. 

March. 
December. 

Place  

Latitude    .  .  . 
Longitude  .  .  . 

.    .    .  7°  17'  N.  .    .  . 

.     .     .  8°  34'  N.  .     .  . 

.  Palamcottah  . 

.  Wellington. 

Month. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1833  to 
1835. 

April 
to  Sep- 
tember. 

1854. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

71 
73 
75 
74 
75 
73 
73 
73 
73 
72 
72 
72 

r 

0 

}n 

}  " 
3 

o 

73 

O 

80 
82 
84 
87 
87 
87 
85 
85 
85 
83 
79 
79 

: 

O 

■  80 

-  86 

►  86 

-  82 

o 

81 

O 

81 
84 
87 
89 
89 
89 
87 
88 
88 
86 
83 
82 

O 

Is, 

-  88 

►  88 

►  86 

o 
84 

O 

64 
63 
67 
64 
69 
69 
68 
70 
67 
69 
66 
70 

O 

►  66 
■  67 

►  69 

►  67 

66 

73 

86 

88 

68 

Difference  between 
t   ,           '  x 

Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

0 

8 

6 

5 

8 

6 

4 

7 

3 

2 

Mean  for  Year  - 

73 

84 

86 

67 

Hottest  in 
Coldest  in 

March. 
January. 

April. 
November. 

April. 

August  and  December. 

 j  ■  rcuiudi^, 
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Madras  Presidency. — 4.  Temperature  of  the  Air — continued. 


Place  

Latitude    .  .  . 
Longitude  .   .  . 
Height*  .... 

.     .      11°25'N.      .  . 
.     .     .  77°  5'  E.  .     .  . 
.     .     .  8,640  feet .     .  . 

.     .      11°35'N.      .  . 
.    .    .  7,361  feet .    .  . 

.  Anjara  Kandy  . 
.     .      11°  40'  N.  ... 

.  Manantoddy. 
.     .  11°48'N. 
.    .     .76°  4'  E. 

Month. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer. 
Autumn. 

October 

to 
March. 

10  Years. 

1810  to 
1813,  and 
1818  to 
1823. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1817  and 
1818. 

April 
to  Sep- 
tember. 

1831  to 
1833. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

1832. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

0 

52 
52 
55 
56 
57 
53 
53 
53 
53 
53 
52 
51 

o 

} 52 

|  56 
|  53 
|  53 

o 

53 

o 

53 
55 
60 
63 
62 
60 
58 
58 
58 
58 
56 
53 

: 

O 

►  54 

►  62 

►  59 

o 

56 

o 

80 
82 
84 
86 
84 
.80 
78 
79 
79 
81 
81 
80 

1 

O 

>  85 

►  79 
y  80 

o 

81 

O 

57 
64 
71 

72 
72 
69 
67 
67 
68 
68 
68 
65 

O 

-  62 

>  72 

►  68 

-  68 

o 

66 

54 

60 

81 

69 

Difference  between 

"~  Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

j 

[• 

4 

1 

10 

8 

4 

8 

6 

0 

15 

10 

3 

Mean  for  Year  - 

54 

58 

81 

68 

Hottest  in 
Coldest  in 

May. 
December. 

April. 
January. 

April. 

July. 

April. 
January. 

(continued.) 


Place  

Latitude    .  .  . 
Longitude  .   .  . 
Height  .... 

Cannanore 
.     .      11°52'N.      .  . 
.     .      75°30'E.      .  . 
.     .     .    15  feet  .     .  . 

Mercara 
.     .      12°  24'  N.      •  • 

.  Seringapatam  . 
.     .      12°45'N.      .  . 
.     .      76°  51'  E.      .  . 

JiAlNo^T  ORE. 

.     .      12°  57'  N. 

77°  38'  E. 
.     .     .  3,000  feet. 

Month. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn, 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1850  to 
1859. 

April 

to  Sep- 
tember. 

1838  to 
1840. 

April 
to  Sep- 
tember. 

1814  to 
1816. 

April 
to  Sep- 
tember. 

1835. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

82 
82 
84 
86 
85 
80 
79 
79 
79 
81 
82 
81 

o 

|  82 

}" 
V 

V 

o 

82 

o 

67 
71 
74 
73 
72 
69 
67 
66 
66 
67 
67 
64 

: 

o 

68 

O 

71 
77 
81 
84 
85 
79 
75 
74 
77 
77 
74 
72 

; 

o 

■  73 
.  83 

o 

75 

70 
73 
79 
79 
78 
75 
74 
73 
74 
71 
71 
69 

O 

\n 

tn 
>* 

0 

72 

81 

69 

79 

76 

Difference  between 

1                        *-  -N 

Hottest  Hottest 
and  Coldest  anil  Coldest 
Months.  Seasons. 

r 

6 

8 

6 

1 

14 

10 

4 

10 

8 

4 

Mean  for  Year  - 

82 

68 

77 

74 

Hottest  in 
Coldest  in 

April. 
July. 

March. 
August. 

May. 
January. 

March  and  April. 
December. 

5  Q  2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Madras  Presidency. — 4.  Temperature  of  the  Air — continued. 


Place  .  . 
Latitude . 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Hottest  in 
Coldest  in 


Bangalore 
.  12°57'N.. 
.  77°  38'  E. . 
.  3,000  feet . 


1  Year. 
1859. 


69 
73 
79 
79 
82 
77 
77 
75 
76 
75 
73 
71 


13 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


i71 

80 

76 


78 


76 


May. 
January. 


Fort  St.  George 
.  .  13°  4'  N.  .  . 
.     .  80°14'E.  .  . 


2  Years. 


1777  and 
1778 


73 
77 
78 
82 
90 
89 
87 
87 
84 
82 
75 
77 


17 


Winter, 
Spring, 
Summer 
Autumn 


76 
83 

88 

80 


12 


October 

to 
Marcb. 


April 
to  Sep- 
tember. 


87 


10 


82 


April. 
January. 


Fort  St.  George 
.  .  13°  4'  N.  .  . 
.     .  80°  14' E..  . 


31  Years, 


1811  to 
1841. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
Marcb. 


April 
to  Sep- 
tember. 


76 
78 
80 
84 
87 
88 
85 
85 
84 
82 
79 
76 


12 


77 


84 


86 


82 


79 


85 


82 


June. 
January. 


Madras. 
13°  6'N. 
80°21'E. 


55  Years, 


1796  to 
1850. 


Winter, 
Spring, 
Summer, 
Autumn, 


76 
78 
80 
83 
87 
87 
85 
84 
84 
82 
79 
77 


11 


77 

83 

85 
82 


October 

to 
March. 


April 
to  Sep- 
tember. 


79 


82 


May  and  June. 
January. 


{continued.) 


Place  ■  • 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 
February- 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Hottest  in 
Coldest  in 


Tavot . 
14°  7' N. 
98°  18' E. 
.  12  feet. 


11  Years. 


1 849  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


80 
78 
84 
85 
84 
82 
77 
80 
82 
78 
78 
71 


14 


76 
84 

80 

79 


October 

to 
March. 


April 
to 

September. 


82 


80 


April. 
December. 


Nellore 
14°  20'  N. 
80°  0'  E. 
.  50  feet . 


2  Years. 


1859  and 
1860. 


74 
77 
80 
85 
92 
91 
85 
85 
83 
82 
77 
76 


18 


Winter, 
Spring, 
Summer, 
Autumn. 


76 
86 

87 

81 


11 


October 

to 
March. 


April 
to 

September. 


87 


82 


May. 
January. 


Hurryhur. 

14°31'N. 

75°51'E. 
1,831  feet. 


October 

4  Years. 

Winter, 
Spring, 

to 
March. 

1857  to 
1860. 

Summer, 
Autumn. 

April 

to 

September. 

74 
79 
81 
81 
84 
81 
79 
78 
79 
80 
78 
76 


10 


76 

82 

80 
79 


78 


80 


79 


May. 
January. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
Madras  Presidency. — 4.  Temperature  of  the  Air — continued. 
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Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Hottest  in 
Coldest  in 


KUKKOOL 

15°  50'  N. 
78°  5'  E. 
800  feet 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March- 


April 

to 

September. 


78 
82 
88 
91 
90 
86 
82 
84 
83 
83 
78 
77 


14 


79 
90 

84 

81 


81 


11 


86 


Gxjntook    .    .    .    .  I  .  .  .  Bellary. 

16°  20' N   .  .  .17°  0'N. 

80°  30'  E   .  .  77°  0'  E. 

100  feet     .    .    .    .  |  .  .  -  1,500  feet. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


84 


April. 
December. 


79 

82 
86 
89 
89 
83 
84 
82 
76 
76 


17 


75 

86 

85 


October 

to 
March. 


9  Years. 


April 
to 

September. 


1851  to 
1859. 


77 


11 


81 


May. 
December. 


74 
79 
85 
88 
86 
83 
80 
79 
79 
78 
74 
73 


Winter, 
Spring, 
Summer, 
Autumn. 


15 


75 

86 

81 
77 


1 1 


October 

to 
March. 


April 

to 

September. 


82 


80 


April. 
December. 


(continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Montii- 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons, 


Samtjlcoxtah 
.    17°  4' N.  . 
.   82°  14'  E.  . 
50  feet 


2  Years. 


1858  and 
1859. 


Mean  for  Year 


Hottest  in 
Coldest  in 


67 
71 
77 
84 
87 
84 
82 
81 
80 
79 
72 
66 


21 


Winter, 
Spring, 
Summer, 
Autumn. 


68 
83 


15 


October 

to 
March. 


April 
to 

September. 


72 


83 


Sectjndekabad 
.  17°28'N.  . 
.  78°  32'  E.  . 
.    1,800  feet 


10  Years. 


1850  to 
1859. 


73 
76 
81 
86 
89 
83 
80 
79 
78 
78 
76 
73 


May. 
December. 


10 


Winter, 
Spring, 
Summer, 
Autumn. 


74 


84 


11 


October 

to 
March. 


April 

to 

September. 


83 


80 


May. 
January. 


VlZAGAPATAJI. 

17°  41'  N. 
83°  21'  E. 


1  Year. 


1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


74 
76 
83 
93 
88 
88 
86 
86 
86 
84 
80 
76 


19 


75 

88 

87 

83 


13 


October 

to 
March. 


April 
to 

September. 


88 


84 


April. 
January. 


5Qo 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Madras  Presidency. — 5.  Readings  of  the  Dry  and  Wet.  Bulb  Thermometers. 


.    Dodabetta  . 

Madhas. 

Latitude 

1°16'N.  . 

11°  25 

N 

13°  6'  N. 

Longitud 

77°  5' 

E.  . 

80°  21'  E. 

Height 

.     8,640  feet  . 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

1  Year.  ■ 

Winter, 
Spring, 
Summer, 
Autumn. 

18  Years. 

Winter, 
Spring, 

Month. 

1841  to  1845.' 

1847. 

1833  to  1850. 

Summer, 
Autumn. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

0 

79 

79 

80 

81 

82 

82  - 

81 

81 

81 

80 

80 

79 

o 

75 
75 
77 
77 
78 
78 
77 
77 
77 
77 
76 
76 

o 

-  79 
►  81 

-  80 

O 

75 
77 

77 

77 

O 

52 
52 
55 
56 
57 
53 
53 
53 
53 
53 
52 
51 

O 

46 
51 
50 
53 
55 
52 
52 
52 
52 
52 
51 
49 

O 

|  52 

V 

|  53 
1  53 

49 
53 

52 

52 

O 

76 
]  78 
81 
84 
87 
86 
85 
84 
83 
82 
78 
77 

O 

71 
72 
75 
79 
80 
78 
78 
78 
78 
77 
74 
72 

O 

j-  77 

j-  84 

j-  85 

}- 

O 

72 
78 

78 

76 

Difference  between 

i 

Highest 
and  Lmve^t 
Monthly 
Readings. 

Highest 
and  Lowest 
Seasonal 
Readings. 

3 

3 

2 

2 

6 

9 

4 

4 

11 

9 

8 

6 

Means 

80 

77 

80 

77 

53 

51 

53 

51  ■ 

82 

76 

82 

76 

Highest  - 
Lowest 

May  and 
June. 
Jan.,  Feb., 
and  Dec. 

May  and  June. 
January  and  February. 

May. 
December. 

May. 
January. 

May. 
January. 

May. 
January. 

(continued?) 


Secundeeabad 

Tonghoo. 

1 7°  0'  N.  . 

18°  57'  N. 

77°  0' 

E.  . 

96°  30'  E. 

300  feet. 

9  Years. 

Winter, 
Spring, 

10  Years. 

Winter, 
Spring, 

1  Year. 

Winter, 
Spring, 

Month. 

1851  to  1859. 

Summer, 
Autumn. 

1850  to  1859. 

Summer, 
Autumn. 

1859. 

Summer, 
Autumn. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

78 
80 
90 
84 
82 
85 
79 
81 
82 
79 
73 
72 

64 
68 
70 
75 
70 
75 
73 
72 
68 
72 
69 
65 

»  77 
►  89 

r 

66 
72 

7&\ 

70 

75 
80 
83 
88 
91 
87 
83 
81 
80 
79 
75 
73 

63 
63 
69 
70 
73 
74 
74 
75 
76 
71 
65 
62 

}  76 
|  87 

|  84 

|  78 

63 
71 

74 

71 

70 
77 
80 
90 
84 
81 
80 
81 
81 
81 
76 
74 

61 
65 
69 
79 
77 
78 
77 
78 
77 
76 
71 
68 

}n 
}- 

h 

j-  79 

65 
75 

78 

75 

Difference  between 

-\ 

t                '  \ 

Highest  |  Highest 
and  Lowest  and  Lowest 
Monthly  Seasonal 
Readings.  |  Readings. 

-  18 

11 

12 

7 

18 

14 

11 

11 

20 

18 

11 

13 

Means 

81 

70 

81 

70 

81 

70 

81 

70 

80 

73 

80 

73 

Highest  in 

March. 

April  and  June. 

May. 

September. 

April. 

April 

Lowest  in 

December. 

January. 

December. 

December. 

January. 

December. 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Madras  Presidency. — 6.  Temperature  of  the  Dew  Point. 
Table  CXIV.,  showing  the  Average  Temperature  of  the  Dew  Point  for  every  Month  and  Quarter,  as  well  as 
for  the  period  October  to  March,  and  April  to  September,  with  the  Difference  between  the  highest  and  lowest 
Month  and  Season  and  Mean  Temperature  of  the  Dew  Point  for  the  Year,  between  the  Latitudes  1°  16'  N.  and 
18°  57'  N.,  and  Longitudes  75°  50'  E.  and  103°  53'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most 
part  in  the  Presidency  of  Madras. 


Place  

Latitude    .  .  . 

.  Singapore  .... 
.    .    .    .     30  feet  .... 

.    .     .     .  80°  21'  E. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

18  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1841  to 
1845. 

April 
to 

September. 

1847. 

April 
to 

September. 

18.33  to 
1850. 

April 
to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

72 
72 
75 
74 
75 
75 
74 
74 
74 
75 
75 
74 

o 

}  ■» 

}  - 
}  - 
}  - 

o 

74 

40 
50 
45 
50 
53 
51 
51 
51 
51 
51 
50 
47 

O 

46 

>  49 

[  " 

r>l 

o 

47 

O 

67 
68 
71 
76 
76 
73 
73 
74 
75 
74 
71 
69 

: 

O 

-  68 
>  74 

f  " 

o 

70 

74 

51 

74 

Different 

Highest 
and  Lowest 

Monthly 
Readings  of 

the  Dew 
Point. 

between 

Highest 
and  Lowest 

Seasonal 
Readings  of 

the  Dew 
Point. 

■  3 

2 

0 

13 

5 

4 

9 

6 

4 

Mean  lor  Year  - 

74 

49 

72 

Highest  in 
Lowest  in 

May,  June,  October,  and  November. 
January  and  February. 

May. 
January. 

April  and  May. 
J  anuary. 

Place  

Longitude  .    .  . 
Height  .... 

.     .     .     .     77°  0'  E.     •     .     .  . 

.     .     .     .    17°  28'  N  

....  18°57'N. 
.     .     .     .  96°  30'  E. 

Month. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1851  to 
1859. 

April 
to 

September. 

1850  to 
1859. 

April 

to 

September. 

1859. 

April 
to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

o 

54 
60 
58 
69 
62 
69 
69 
66 
59 
67 
66 
60 

o 

|  58 
|  63 

|  68 

|  64 

o 

61 

o 

54 
51 
60 
59 
62 
66 
68 
71 
73 
66 
58 
54 

: 

O 

53 
60 

68 

66 

o 

57 

O 

54 
57 
62 
72 
72 
76 
75 
76 
74 
73 
67 
64 

: 

0 

58 
69 

o 

63 

66 

67 

74 

Difference 

Highest 
and  Lowest 

Monthly 
Readings  of 

the  Dew 
Point. 

;  between 

Highest 
and  Lowest 

Seasonal 
Readings  of 

the  Dew 
Point. 

15 

10 

5 

22 

15 

10 

22 

18 

11 

Mean  for  Year  - 

64- 

62 

69 

Highest  in 
Lowest  in  - 

April,  June,  and  July. 
January. 

September, 
February. 

June  and  August. 
January. 

6Q  4 


86i 


ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Madras  Presidency. — 7.  Amount  of  Vapour  in  a  Cubic  Foot  of  Air. 
Table  CXV.,  showing  the  Average  Amount  of  Vapour  in  a  Cubic  Foot  of  Air  for  every  Month  and  Quarter, 
as  well  as  for  the  period  October  to  March,  and  April  to  September,  with  the  Difference  between  the  greatest  and 
least  Months  and  Seasons, and  the  Mean  for  the  Year,  between  the  Latitudes  1°56'N.  and  18°  57'  N..  and  Longitudes 
75°  51'  E.  and  103°  53'  E.,  at  Stations  for  the  most  part  in  the  Presidency  of  Madras. 


Place  

Latitude    .  .  . 
Longitude  .   .  . 
Height  .... 

.     .     .  1°  16'  N.  .     .  . 
.     .      103°  53'  E.      .  . 
.     .     .  30  feet    .     .  . 

.     .     .  77°  5'  E.  .     .  • 

.  Madras  . 
.     .      80°21'E.      .  . 

HlTRRYHUR. 

.     .      75°  51'  E. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

1  Year. 
1847. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

18  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

4  Years. 

1857  to 
1860. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

1841  to 
1845. 

April 
to  Sep- 
tember. 

1833  to 
1850. 

January 
February 
March 
April 

May  - 
June 
July 
August 
September  - 
October 
November  - 
December  - 

grs. 
8-5 

8-  5 

9-  3 
9-1 
9-4 
9-4 
9-1 
9-1 
9-1 
9-3 
9-3 
9-0 

grs. 

}s, 

|  9-3 

1-9  •  2 
J 

h 

grs. 
9-0 

grs. 

2-  8 
4-1 

3-  4 

4-  1 
4-5 
4-2 
4'  2 
4-2 
4-2 
4-2 
4-1 
3-6 

grs. 
-  3-5 

.  4-0 
.  4-2 
>  4-2 

grs. 
3-7 

grs. 

7-  3 

8-  1 

9-  4 
9-3 
8-5 
8*7 

8-  9 

9-  1 
8-9 
8-2 
7-5 

grs. 

■  7-3 

■  8-9 

►  8-7 

>  8-7 

grs. 

7-  8 

8-  9 

grs. 

4-  7 

5-  8 
5-1 

grs. 

grs. 

9-2 

4-2 

1-1 

i  a 

Difference  between 

'  Greatest  Greatest 
and  Least     and  Least 
Monthly  Seasonal 
Amount.  Amount. 

j>  0-9 

0-6 

0-2 

1-7 

0-7 

0-5 

2-2 

1-6 

Mean  for  Year  - 

9*1 

4'0 

8-4 

Greatest  - 
Least 

May  and 
June. 

Jan.  and 
Feb. 

Spring. 
Winter. 

May. 
Jan. 

Summer 

and 
Autumn. 
Winter. 

April. 
Jan. 

Spring. 
Winter. 

{continued.) 


1  "" 

.     .    •     .   78°  32'  E  

.     .    .       18°  57'  N. 
.     .     .       96°  30'  E. 

Month. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

10  Years. 

Winter, 
Spring, 

Summer. 

Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1851  to 
1859. 

April 
to 

September. 

1850  to 
1859. 

April 
to 

September. 

1859. 

April 
to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

grs. 

4-  5 

5-  5 
5-0 
7-5 

5-  9 
7-4 
7-6 

6-  8 
5-2 

7-  2 
7-0 
5-6 

grs. 
|  5-2 

\i 

|  7-3 
|  6-5 

grs. 
5-8 

grs. 
4-6 

4-  1 

5-  4 
5-2 

5-  8 

6-  6 

7-  3 

8-  1 
8-8 
6-8 
5-2 
4-5 

grs. 

-  4-4 

-  5-5 
.  7-3 
>  6-9 

qrs. 
5-1 

grs. 
4-6 

4-  9 

5-  8 
8-3 

8-  5 

9-  5 
9-3 
9-5 
9-1 
8-6 
7-2 

6-  4 

grs. 

\  » 
.,, 

i.  9-4 
►  8-3 

grs. 
6-2 

6-7 

6-9 

9-0 

Difference  between 

2-1 

0-9 

4*7 

2-9 

1-8 

4-9 

4- 1 

2-8 

Greatest 
and  Least 
Monthly 
Amount. 

^ 

Greatest 
and  Least 
Seasonal 
Amount. 

Mean  for  Year  - 

6-3 

6-0 

7-6 

Greatest  - 
Least 

July. 
January. 

Summer. 
Winter. 

September. 
February. 

Summer. 
Winter. 

June  and 
August. 

January. 

Summer. 
Winter. 
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Madras  Presidency. — 8.  Additional  Weight  of  Vapour  required  for  Saturation. 
Table  CXVL,  showing  the  Average  Amount  of  Vapour  required  to  Saturate  a  Cubic  Foot  of  Air,  for  every 
Month  and  Quarter,  as  well  as  for  the  period  October  to  March,  and  April  to  September,  with  the  Difference 
between  the  greatest  and  least  Months  and  Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  1°  56'  N.  and 
18°  57'  N.,  and  Longitudes  75°  51'  E.  and  103°  53'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most 
part  in  the  Presidency  of  Madras. 


Place  

Latitude    .  .  . 
Longitude  .  .  . 
Height  .... 

Singapore 
.    .    .  1°  16' N.  .    .  . 

.    .    .   30  feet  .    .  . 

DODABETTA 
.       .       .  77°  5'  E.  .       .  . 

.  Madras  .     .  . 
.     .      80°  21'  E.      .  . 

IIURRYnUR. 

,     ,      14°  31'  N. 
.     .      75°  51'  E. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

18  Years. 

1833  to 
1850. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer. 
Autumn. 

October 

to 
March. 

1841  to 
1845. 

April 
to  Sep- 
tember. 

1847. 

April 
to  Sep- 
tember. 

1857  to 
18G0. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

grs. 
2- 1 
2-1 
1  •  7 
2-2 
2'3 
2-3 
2-2 
2*2 
2"2 
1-7 
1-7 
1-G 

grs. 

"i 

H 

grs. 
1-8 

grs. 
1-6 
0-3 
1  •  5 
0-9 
0-7 
0-3 
0-3 
0-3 
0-3 
0-3 
0-3 
0-6 

: 

grs. 

.  0-8 

,,.„ 

.  0-3 
.  0-3 

grs. 
0-8 

grs. 

2-  5 

3-  0 
3*  2 

3-  0 

4-  3 
4-7 
4-  1 
3-5 
2-9 
2-8 
2-1 
2-5 

grs. 

►  2-7 

►  3-5 

... 

.  2-G 

grs. 
2  ■  7 

grs. 
4-4 

4-5 
4-6 

grs. 

grs. 

2'2 

0-4 

3-7 

Difference  between 

h 

0-3 

0-4 

1-3 

0-7 

0-4 

2-6 

1-5 

1-0 

Greatest 
and  Least 
Monthly 
Amount. 

> 

Greatest 
and  Least 
Seasonal 
Amount. 

Mean  for  Year  - 

2-0 

0-6 

3-2 

Greatest 
Least  - 

April 
and  May. 
Dec. 

Summer. 

Autumn 

and 
Winter. 

January. 

Feb., June, 
July,  Aug., 
Sept.,  Oct., 
and  Nov. 

Spring. 

Summer 

and 
Autumn. 

June. 
Nov. 

Summer. 
Autumn. 

(continued.) 


.     .     .     .     17°  0'  N.     .     .     .  . 
.    .     .     .    77°  0'  E  

Seoonderabad 

9 

.  TOHGHOO. 

.     .    .     .  18°  57'  N. 

Month. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Aulumn. 

October 

to 
March. 

1851  to 
1859. 

April 
to 

September. 

1850  to 
1859. 

April 
to 

September. 

1859. 

April 

to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

grs. 
5-8 
5-5 
9-8 

4-  9 

5-  8 

5-  4 

3-  0 

4-  5 

6-  5 
3-4 

1-  8 

2-  9 

grs. 

}  - 

1  6-8 

H- 

1  3-9 

grs. 
4-8 

grs. 
4-8 
6-9 

6-  G 

8-  8 

9-  5 

7-  0 
4-7 
3-2 

2-  2 

3-  8 

4-  2 
4-3 

: 

grs. 
►  5-3 

r-' 
\~ 

grs. 
5- 1 

grs. 
3-4 

5-  1 
5  •  2 

6-  5 
3-9 
1-8 
1-7 

1-  8 
2  ■  2 

2-  7 
2'  5 
2-7 

grs. 

L  5-2 
I  1-8 
L  2-5 

grs. 
3-9 

5-0 

5-9 

2-9 

Difference  between 

>  8-0 

2-9 

0-2 

7-3 

4-9 

0-8 

4-8 

3-4 

1*0 

Greatest 
and  Least 
Monthly 
Amount. 

Greatest 
and  Least 
Seasonal 
Amount. 

Mean  for  Year  - 

4-9 

5*5 

3-3 

Greatest 
Least  - 

March. 
November. 

Spring. 
Autumn. 

May. 
September. 

Spring. 
Autumn. 

April. 
July. 

Spring. 
Summer. 

5  R 
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Madras  Presidency. — 9.  Degree  of  Humidity. 
Table  CXVII.,  showing  the  Average  Degree  of  Humidity  for  every  Month  and  Quarter,  as  well  as  for  the  period 
October  to  March,  and  April  to  September,  with  the  Difference  between  the  most  Humid  and  least  Humid  Months 
and  Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  1°  16'  N.  and  18°  57'  N.,  and  between  the  Longitudes 
75°51'E.and  103°  53' E.,  arranged  in  the  order  ofLatitude,  at  Stations  for  the  most  part  in  the  Presidency  of  Madras. 


Place  

Latitude    .  .  . 
Longitude,  .   .  . 
Height  .... 

Singapore 
.    .    .  1°  16'  N.  .    .  . 
.     .     103°  53'  E.      .  . 
.     .     .   30  feet   .     .  . 

.     .     .  77°  5'  E.  .     .  . 

.     .      80°21'E.      .  .. 

14°  31'  N. 
.     .      75°  51'  E. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

18  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1841  to 
1845. 

April 
to  Sep- 
tember. 

1847. 

1833  to 
1850. 

IDG1?    +  ~ 

lOD  i  TO 

1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

O 

80 
80 
85 
80 
80 
80 
80 
80 
80 
85 
85 
85 

1  82 

|  82 
1 

L  80 
|  83 

84 

O 

64 
93 
70 
81 
87 
93 
93 
93 
93 
93 
93 
86 

►  93 
.  93 

0 

8.3 

O 

75 
71 
72 
76 
69 
64 
68 
72 
76 
76 
79 
75 

o 

}» 

|  72 
i 

I  68 

}" 

o 

74 

O 

52 

56 
52 

o 

o 

80 

90 

71 

Difference  between 

MostHumid  MostHumid 
and  Least     and  Least 
Humid  Humid 
Months.  Seasons. 

(■ 

3 

4 

29 

14 

7 

15 

9 

3 

Mean  for  Year  - 

82 

87 

73 

Most  Humid 
Least  Humid  - 

March, 
Oct..  Nov., 
and  Dec. 

Jan.,  Feb., 
Ap.,  May, 

June, 
July.Aug., 
and  Sept. 

Spring, 
Autumn, 
Winter, 
Summer. 

Fcl)., June, 
July,  Aue;., 
Sept.,  Oct., 

and  Nov. 

January 

Summer 

and 
Autumn. 
Spring. 

Nov. 
June 

Autumn. 
Summer. 

(continued.) 


....    17°  0'  M  

.    .    .    .  77°0'E  

.    .    .    .    1,500  feet  .... 

Month. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1851  to 
1859. 

April 
to 

September. 

1850  to 
1859. 

April 
to 

September. 

1859. 

April 
to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

O 

44 
50 
34 
60 
51 
58 
71 
60 
45 
67 
79 
65 

o 

|  53 

}  « 

|  63 
|  64 

o 

56 

O 

49 
37 
45 
37 
38 
49 
60 
72 
80 
63 
55 
51 

; 

O 

r  46 

40 
60 
66 

o 

50 

57 
50 
53 
56 
68 
85 
85 
85 
80 
76 
75 
70 

■ 

o 

►  59 

►  59 

►  85 
.  77 

o 

64 

57 

56 

77 

Difference  between 

MostHumidl  MostHumid 
and  Least     and  Least 
Humid  Humid 
Months.    |  Seasons. 

45 

16 

1 

35 

26 

6 

35 

26 

13 

Mean  for  Year  - 

57 

53 

70 

Most  Humid 

November. 

Autumn. 

August. 

Autumn. 

June, 
July,  and 

Summer. 

Least  Humid  - 

March. 

Spring. 

February 
and 
April. 

Spring. 

August. 
February. 

Spring 

and 
Winter. 
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Madras  Peesidenct. — 10.  Sun  Temperature. 

Table  CXVHL,  showing  the  Average  Sun  Temperature  for  every  Month  and  Quarter,  as  well  as  for  the  Period 
from  October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months  and 
Seasons,  and  the  Mean  for  the  Year,  between  the  Latitudes  8°  43'  N.  and  17°  41'  N.,  and  Longitudes  75°  51'  E.  and 
98°  42'  E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency  of  Madras. 


Place  .  .  . 
Latitude 

Longitude  . 

Height   .  . 


Month. 


January 
February- 
March 
April 
May 
June 
July 
August 
September  - 
October 
November  - 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


Pal.oicottah 
.     8°  43'  N.  . 
.    77°48'E.  . 
120  feet 


5  Years. 

1855  to 
1859. 


104 
104 
107 
107 
108 
106 
?  83 
?  85 
106 
104 
105 
103 


Winter, 
Spring, 
Summer, 
Autumn 


104 
107 


105 


Meegui 
12°  27'  N. 
98°  42'  E. 
200  feet 


7  Years. 


185.3  to 
1859. 


Winter, 
Spring, 
jSummer, 
Autumn. 


100 
100 
114 
115 
115 
100 
90 
89 
89 
80 
100 
100 


Oct. 

to 

11 

March. 

Years. 

April 

1849  to 

to 

1859. 

Sept. 

100 
115 

9.3 

90 


99 


25 


99 


100 


April  and  May. 
October. 


Tatot 
14°  7'  N. 
98°  18'  E. 
12  feet 


110 
110 
115 
115 
105 
100 
100 
105 
100 
100 
112 
110 


15 


Winter, 
Spring, 
Summer, 
Autumn. 


Oct. 
to 
March 


April 

to 
Sept. 


}  no  L 


09 


108 


102 


104 


104 


106 


March  and  April. 
June,  July,  Sept.  and  Oct. 


Hurryhur 
14°  31'  N. 
75°  51'  E. 
1,831  feet 


4  Years. 

1857  to 
1860. 


102 

92 

96  ? 

91  ? 

94  ? 

88? 

89 

92 

97 
100 

98 
102 


KrjRNOOL. 

15°  50'  N. 
78°  5'  E. 
.  800  feet. 


Winter,   3  Years. 
Spring, 
Summer, 
Autumn. 


97 


98 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


99 
100 
110 
116 
112 
103 
96 
92 
97 
94 
88 
93 


97 
113 

97 

93 


20 


Oct. 
to 
March. 


April 

to 
Sept. 


94 


103 


100 


April. 
November. 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 
February 
March 
April 
May 
June 
July- 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


Guntoor 
16°  20'  N. 
80°  30'  E. 
.  100  feet 


5  Years. 

1855  to 
1859. 


85 
92 
96 
118 
101 
106 
94 
91 
93 
89 


.33 


Winter, 
Spring, 
Summer 
Autumn 


88 
105 

97 


17 


October 

to 
March. 


April 
to  Sep- 
tember. 


89 


101 


12 


95 


April. 
January. 


Bellary  . 
17°  0'  N. 
77°  0' E. 
1,500  feet 


9  Years. 


1851  to 
1859. 


102 
104 
105 
107 
106 
99 
97 
97 
94 
91 
89 
88 


19 


Winter, 
Spring, 
Summer, 
Autumn. 


October. 

to 
Marcb. 

April 
to  Sep- 
tember. 


98 
106 

98 

91 


96 


100 


.  Secunderabah 
17°28'N. 
78°  32'  E. 
1,800  feet 


10  Years. 


1850  to 
1859. 


93 
99 
104 
104 
113 
98 
92 
92 
86 
92 
91 
82 


31 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


91 
107 

94 

90 


17 


93 


97 


98 


April. 
December. 


96 


May. 
December. 


Vizagapatam. 
17°  41'  N. 
83°  21'  E. 


1  Year. 


1859. 


Winter, 
Spring, 
Summer 
Autumn. 


91 

90 
88 
102 
99 
?  75 
?54 
?  55 
?  61 
?86 
?  76 
?  84 


96 


October 

to 
March. 


April 
to  Sep- 
tember. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Tables  showing  the  Monthly,  Quarterly,  Half  Yearly,  and  Yearly  Means,  and  Differences  between  the 
Hottest  and  Coldest  Months  and  Seasons,  of  Observations  taken  for  the  most  part  in  the  Presidency  of 
Bombay,  arranged  in  the  order  of  Latitude,  of  the  following  Meteorological  Elements  : — 


1.  Maximum  Temperature  of  the  Air. 

2.  Minimum  Temperature  of  the  Air. 

3.  Daily  Range  of  Temperature. 

4.  Temperature  of  the  Air. 

5.  Readings  of  the  Dry  and  Wet  Thermometers. 


6.  Temperature  of  the  Dew  Point. 

7.  Amount  of  Vapour  in  a  Cubic  Foot  of  Air. 

8.  Amount  of  Vapour  required  for  Saturation. 

9.  Degree  of  Humidity. 
10.  Sun  Temperature. 

Bombay  Presidency. — 1.  Maximum  Temperature  of  the  Air. 
Table  CXIX.,  showing  the  Average  Maximum  Temperature  for  every  Month  and  Quarter,  as  well  as  for  the 
Periods  October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months 
and  Seasons,  and  Mean  Maximum  Temperature  for  the  Year,  between  the  Latitudes  15°  50'  N.  and  26°  20'  N., 
and  between  the  Longitudes  67°  2'  E.  and  76°  0'  E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the 
Presidency  of  Bombay. 


Place  .  . 
Latitude 
Longitude 
Height  . 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


VlNGORLA 

15°  50'  N. 
73°  41'  E. 
.    20  feet 


Hottest 
and  Coldest 
Months. 


Hottest 
and  ('oldest 
Seasons. 


Mean  for  Year 


4  Years. 


185G  to 
1859. 


Winter, 
Spring, 
'Summer, 
Autumn. 


84 
85 
87 


85 
83 
82 
82 
84 
83 


Highest  in 
Lowest  in 


85 
88 

83 

83 


October 

to 
March. 

April 
to  Sep- 
tember. 


85 


85 


85 


April. 
August,  September. 


Dharwar 
15°  50'  N. 
75°  10'  E. 


Belgaum 
15°  52'  N. 
74°  42'  E. 


2,482  feet   2,260  feet 


2  Years. 

1859  and 
1860. 


83 
89 
92 
91 
91 
83 
80 


82 
85 
80 


15 


Winter, 
Spring, 
Summer, 
Autumn. 


84 
91 

80 

81 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


85 


83 


84 


March. 
August,  September. 


4  Years. 


1856  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn 


KtJLLADGHEE. 

16°  11'  N. 
75°  33'  E. 
1,750  feet. 


October 
to 

March.  | 

April 
to  Sep- 
tember. 


5  Years. 


1855  to 
1859. 


85 
91 
94 
97 
89 
81 
79 
78 
80 
85 
84 
83 


19 


86 
90 

79 

83 


11 


84 


85 


April. 
August. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


89 
92 
101 
104 
101 
96 
91 
93 
91 
91 
88 
85 


19 


89 
102 

93 

90 


12 


91 


96 


93 


April. 
December. 


(co7itinued.) 


Place  .  .  . 
Latitude 

Longitude  . 

Height    .  . 


Kolapore 
16°  42'  N. 
74°  18'  E. 
1,797  feet 


1 10  Years. 


Month. 


1850  to 
1859. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


RtJTNAGHERRY 

.  17°0'N.  . 
73°  20'  E. 
.  150  feet  . 


5  Years. 


1855  to 
1859. 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldesj 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


77 
82 
87 
88 
89 
81 
77 


80 


12 


79 


10 


80 


81 


81 


May. 
January. 


86 
87 
90 
92 
93 
89 
85 
84 


87 
87 


Winter, 
Spring, 
Snmmer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


87 


92 


86 


86 


SlIOLAI'ORE 

17°  40'  N. 
76°  0'  E. 
1,821  feet 


1 1  Years. 


1850  to 
1860. 


Winter, 

Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


Sattara. 
17°  40'  N. 
74°  2'  E. 
2,320  feet. 


4  Years. 


1844  to 
1847. 


Winter, 
Spring, 
Summer, 
Autumn 


80 
84 
91 
93 
93 
88 
84 
84 
84 
83 
81 
78 


May. 
August. 


15 


81 


92 


85 


83 


11 


83 


85 


April. 
December. 


82 
82 
92 
96 
95 
80 
76 
74 
78 
83 
78 
80 


22 


94 


80 


17 


October 

to 
March. 

April 
to  Sep- 
tember. 


83 


83 


83 


April. 
August. 
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Place  

Latitude    .   .  . 
Longitude  .   .  . 
Height  .... 

.    .  Sahara  . 
.    .     17°  40'  N.     .  . 
,     .     .  74°  2'  E.  .     .  . 
.     .     .2,320  feet  .     .  . 

Dapoolee 
.     .      17°48'N.      .  . 
.     .      73°16'E.      .  . 

Maiiablesiiwuk 

.  POORUNDHUR. 

.     .      4,200  feet. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

\J  L  lA)  DC  I 

to 
March. 

2  Years. 

1858 
and 
1 859. 

Winter, 
Spring, 
Summer, 
Autumn. 

VtlU  Ucl 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

(  )r>fnViPT"  1 

to 
March. 

2  Years. 

1852 
and 
1853. 

Winter 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1855  to 
1859. 

April 
to  Sep* 
tember. 

April 
tember. 

1834. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

o  o 

2  }81 

o 

80 
80 

0 

88 

89 

91 

93 

91 

86 

83 

80  . 

83 

88 

92 

87 

O 

-  88 
i-  92 

*  83 

*  87 

89 

O 

71 

74 
82 
82 
81 
69 
67 
67 
66 
69 
70 
68 

O 

-  70 
y  82 

.  68 

.  68 

72 

o 

71 

77 
81 

83 
78 
80 
71 
68 
73 
74 
73 
70 

J 

- 

O 

r  73 
v  81 

►  73 

o 

74 

88 
85 
80 
75 
75 
77 
75 
80 
79 

1  86 

}" 
}" 

86 

72 

75 

Differenc 

<— 

Hottest 
and  Coldest 
Months. 

3  between 

^ 

Hottest 
and  Coldest 
Seasons. 

9 

0 

13 

9 

3 

16 

14 

0 

15 

8 

1 

Mean  for  Year  - 

80 

88 

72 

75 

Highest  in 
Lowest  in 

April. 
July. 

April. 
August. 

March. 
September. 

April. 
August. 

{continued .) 


Place  

Latitude    .   .  . 
Longitude  .   .  . 
Height  .... 

.    POONA  . 

.     .      18°30'N.      .  . 
.     .     .  74°  0'  E.  .     .  . 
.     .     .  1,800  feet .     .  . 

.  Seroor  . 
.     .      77°  25'  E.      .  . 

MULLIGAUM 

.     .      74°  30'  E.      .  . 
.     .      1,300  feet      .  . 

...  DlIOOLIA. 

.     .      74°  45'  E. 
.     .      1,000  feet. 

Mg?ntfii. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

1854  to 
1858. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1856  to 
1860. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

1860. 

1853  to 
1858. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

81 
87 
91 

o 

|  83 

84 

O 

94 
94 
101 
107 

98 
96 
91 
88 
84 
96 
95 
99 

0 

-  96 

o 
96 

0 

o 

O 

80 
86 
92 

O 

\°°- 

o 

84 

95 
93 
85 
80 
78 
79 
84 
83 
80 

|  93 

}" 

}- 

85 

■  102 

■  92 
►  92 

94 

99 
104 
100 

92 
92 

98 
101 

94 
85 
84 
84 
86 
83 

81 

'  97 
"  88 
y  84 

91 

Difference  between 

}» 

12 

1 

23 

10 

2 

21 

15 

7 

Hottest 
and  Coldest 
Months. 

Hottest 
and  Coldest 
Seasons. 

Mean  for  Year  - 

85 

95 

88 

Highest  in 
Lowest  in  - 

April. 
August. 

April. 
September. 

May. 
January. 
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Bombay  Presidency. — 1.  Maximum  Temperature  of  the  Air — continued. 


Place  

Latitude    .  .  . 
Longitude  .   .  . 
Height  .... 

.     .      72°  52'  E.      "  . 
.    .     .    33  feet  .     .  . 

.     .      22°  18'  N.      .  . 

Month. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

7  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1 850  to 
1859. 

April 
to  Sep- 
tember. 

1847  to 
1853. 

1857  to 
1860. 

April 
to  Sep- 
tember. 

1859  and 
1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

O 

87 
91 
98 
101 
100 
94 
90 
87 
90 
93 
91 
88 

o 

|  89 

|ioo 

|  90 

h 

o 

91 

O 

84 
90 
96 
94 
105 
98 
91 
88 
90 
87 
90 
89 

o 

-  88 

-  98 

-  92 
>  89 

o 

89 

O 

78 
83 
89 
97 
99 
95 
88 
84 
85 
89 
86 
79 

= 

O 

-  80 

•  95 

.  89 

•  87 

o 

84 

O 

75 
77 
85 
92 
95 
85 
86 
77 
78 
81 
78 
74 

o 

}'• 

}" 

j-  83 

)» 

0 

78 

94 

94 

91 

85 

Differenc 

Hottest 
and  Coldest 
Months. 

3  between 

"  1 

Hottest 

and  Coldest 
Seasons. 

h 

ii 

3 

21 

10 

5 

21 

15 

7 

21 

16 

7 

Mean  for  Tear  - 

92 

92 

88 

82 

Highest  in 
Lowest  in 

April. 
August. 

May. 
January. 

May. 
January. 

May. 
December. 

(continued.) 


Place  

Latitude    .  .  . 
Longitude  .   .  . 
Height  .... 

j  .    .    Ahmedabad  . 
.    .     .  23°  0'  N.  .    .  . 

.     .     .  320  feet  .     .  . 

.  Ahmednogguh  . 
.     .      23°34'N.      .  . 
.     .     .  73°  1'  E.  . 
.     .     1,900  feet 

Neemuch 
.    .       1,476  feet     .  . 

.  Mount  Aboo. 
.     ,      24°  45'  N. 

.     .      4,000  feet. 

Month. 

2  Years. 

Winter, 
Spring, 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 

October 

to 
March. 

5  Years 

Winter, 
Spring, 

October 

to 
March. 

1855  to 
1859. 

1 

858  and 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1854  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1860. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

78 
96 
94 
104 
108 
94 
104 
92 
90 
90 
87 
79 

o 

|  84 
1 102 

|  97 

|  89 

o 

86 

O 

83 
87 
94 
98 
98 
88 
83 
82 
81 
84 
82 
80 

►  83 
■  82 

85 

O 

62 
71 
80 
92 
94 
82 
76 
75 
79 
77 
78 
76 

O 

•.» 

-  89 
►  78 
•  78 

0 

76 

O 

71 

78 
82 
87 
92 
92 
81 
76 
78 
79 
79 
73 

O 

\n 

>  87 

>  83 

>  79 

o 

77 

99 

88 

83 

84 

Difference  between 

.  30 

18 

13 

18 

15 

3 

32 

19 

7 

21 

13 

7 

Hottest 
and  Coldest 
Months. 

1 

Hottest 
and  Coldest 
Seasons. 

Mean  for  Year  - 

93 

87 

79 

81 

Highest  in 
Lowest  in 

May. 
January. 

April. 
December. 

May. 
January. 

May. 
January. 
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Place.  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


1  Year. 


1847. 


83 
74 
84 
84 
90 
94 
90 
95 
90 
93 
91 
83 


KURRACHEE 

.  24°  51'  N.  , 
.    67°  2'  E.  . 
27  feet  . 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


80 
86 

93 

91 


13 


85 


90 


87 


August. 
February. 


KcRKACHEE 

.  24°  51'  N.  , 
,    67°  2'  E.  . 
27  feet  . 


5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1856  to 
1860. 

April 
to 

September. 

75 
79 
86 
89 
91 
95 
92 
88 
87 
90 
87 
79 


20 


78 
89 

92 

88 


14 


83 


90 


86 


June. 
January. 


Deesa. 
25°  14'  N. 
72°  5'  E. 
400  feet. 


3  Years. 


1857  to 
1859. 


79 
85 
94 
102 
106 
100 
93 
87 
89 
9-3 
89 
82 


27 


Winter, 
Spring, 
Summer, 
Autumn. 


82 
101 

93 

90 


19 


92 


May. 
January. 


October 

to 
March. 


April 
to 

September. 


87 


96 


(continued.) 


Place .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Hyderabad 
.  25°  30'  N.  . 
.    69°  5'  E. 
.     99  feet  . 


2  Years. 


1856  and 
1857. 


71 
78 
89 
94 
99 
99 
95 
93 
90 
89 
80 
73 


28 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to 

September. 


74 
94 

96 

86 


22 


80 


95 


NuSSEERABAD 

.  26°  20'  N. 
.  74°  50'  E. 
.  1,500  feet  . 


2  Years. 


1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


65 
76 
80 
91 
95 
99 
91 
89 
86 
84 
84 
69 


15 


87 


May. 
January. 


34 


70 

89 

93 

85 


23 


October 

to 
March. 


April 
to 

September. 


76 


92 


16 


84 


Jacobabad. 


220  feet. 


October 

12  Years. 

Winter, 
Spring, 

to 
March. 

1848  to 
1859. 

Summer, 
Autumn. 

April 

to 

September. 

77 
82 
93 
100 
108 
109 
108 
102 
101 
94 
88 
79 


32 


79 
100 

106 

94 


27 


95 


85 


104 


19 


June. 

June. 

January. 

January. 

R  4 
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Bombay  Presidency. — 2.  Minimum  Temperature  of  the  Air. 
Table  CXX.,  showing  the  Average  Minimum  Temperature  for  every  Month  and  Quarter,  as  well  as  for  the 
Periods  from  October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months 
and  Seasons,  and  Mean  Minimum  Temperature  for  the  Year,  between  the  Latitudes  15°  50'  N.  and  26°  20'  N.,  and 
Longitudes  67°  2'  E.  and  76°  0'  E.,  arranged  iu  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency  of  Bomba 


ay. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


.  VlNGORJ.A. 

15°  50'  N. 

73°  41'  E. 
.  20  feet  . 


4  Years. 

1856  to 
1859. 


Winter, 
Spring, 
Summer 
Autumn 


Mean  for  Year 


Highest  in 
Lowest  in 


73 
76 
79 
80 
77 
76 
76 
76 
77 
75 
73 


73 
78 

76 


October 

to 
March. 


April 
to  Sep- 
tember. 


76 


May. 
January. 


(continued.) 


Dharwar 
15°  50'  N. 
75°  10'  E. 
2,482  feet 


2  Years. 


1859 
and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn 


61 
71 
74 
73 
77 
75 
73 
70 
70 
71 
69 
64 


16 


|  65 


73 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


68 


73 


Belgaom 
15°  52'  N. 
74°  42'  E. 
2,260  feet 


4  Years. 


1856  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


70 


May. 
January. 


57 
59 
62 
66 
66 
66 
66 
65 
64 
62 
62 
57 


58 


65 


66 


63 


60 


65 


63 


April. 
January. 


KtJLLADGHEE. 

16°  11'  N. 
75°  33'  E. 
1,750  feet. 


5  Years. 

1855  to 
1859. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

o 

o 

60 

66 

}■ 

65 

74 

74 

}» 

74 

72 
73 

73 

73 

r 

73 

68 

|  68 

63 

60 

14 

12 

8 

69 


March. 
January. 


Place.  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Kolapore 
16°  42'  N. 
74°  18'  E. 
1,797  feet 


10  Years 

1850  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


67 
69 
75 
76 
77 
76 
74 
73 
74 
75 
72 
67 


10 


68 
76 


RUTNAGHERRY 
.   17°0'N.  . 

73°  20'  E. 
.  150  feet  . 


October 

to 
March. 

April 
to  Sep- 
tember. 


73 


May. 
January. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


70 
71 
74 
76 
77 
77 
74 
76 
77 
74 
71 
70 


O 

},0 


76 


SlIOLAPORE 

17°  40'  N. 
.  76°  0'  E.  . 
1,821  feet 


11  Years. 

1850  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


74 


May. 
January. 


69 
72 
78 
85 
83 
79 
78 
77 
77 
76 
73 
66 


19 


69 


82 


13 


72 


80 


Sattara. 

17°  40'  N. 
.  74°  2'  E. 
.  2,320  feet. 


4  Years. 


1844  to 
1847. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


65 
64 
71 
75 
76 
72 
71 
71 
70 
70 
64 
63 


13 


64 
74 

71 

68 


10 


66 


73 


April. 
December. 


69 


December. 
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Place.  . 
Latitude 
Longitude 
Height  . 


MOXTH. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 


Hottest    I  Hottest 
and  Coldest  and  Coldest 
Months.  Season. 


Mean  for  Year 


Highest  in 
Lowest  in 


Sattara 
17°  40'  N. 

74°  2'  E. 
2,320  feet 


5  Years. 


1855  to 
1859. 


63 
67 
72 
75 
74 
73 
71 
71 
70 
69 
65 
62 


13 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


Dapooleb  .    .  I  .  Mahableshwur 

17°  45'  N.  .    .  I  .     .      17°  59'  N. 

73°  16'  E.  ....      73°  30'  E. 

.  600  feet  .  .     .  I  .     .      4,500  feet 


2  Years. 


April 
to  Sep- 
tember. 


64 
74 

72 

68 


10 


1858  and 
1859. 


66 


69 


April. 
December. 


61 
62 
69 
74 
76 
75 
75 
73 
72 
70 
66 
61 


15 


Winter, 
Spring, 
Summer. 
Autumn, 


61 


69 


13 


October 

to 
March. 


1  Year. 


April 
to  Sep- 
tember. 


65 


69 


May. 
J  anuary. 


1834. 


60 
61 

66 
67 
67 
63 
63 
64 
64 
62 
57 
56 


11 


Winter, 
Spring, 
Summer, 
Autumn. 


9 
67 

63 

61 


October 

to 
March. 


April 
to  Sep- 
tember. 


60 


64 


62 


May. 
December. 


.  POOEDNDHUR. 

18°12'N. 
73°  54'  E. 
4,200  feet. 


2  Years. 


1852  and 
1853. 


62 
67 
70 
71 
68 
65 
65 
64 
65 
67 
65 
59 


12 


Winter, 
Spring, 
Summer. 
Autumn. 


63 
70 

65 

66 


October 

to 
March. 


April 
to  Sep- 
tember. 


65 


April. 
December. 


65 


66 


(continued.) 


Place.  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

A  ugust 

September  - 

October 

November  - 

December  - 


Difference  between 


Hottest 
and  Coldest 
Month. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


.   Poona  . 
18°  30'  N. 
74°  0'  E. 
1,800  feet 


5  Years. 


1856  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


58 
63 
68 
71 
74 
72 
7o 
69 
68 
66 
61 


16 


60 
71 


65 


11 


October 

to 
March. 


April 
to  Sep- 
tember. 


62 


70 


66 


,  Seroor  . 
18°  50'  N. 
77°  25'  E. 
1,752  feet 


5  Years. 


1854  to 
1858. 


50 
51 
59 
64 
69 
69 
68 
68 
66 
68 
59 
50 


19 


Winter, 
Spring, 
Summer, 
Autumn. 


|  50 
64 


68 


64 


18 


October 

to 
March. 


-•April 
to  Sep- 
tember. 


56 


11 


MuLLIGAUM 

20°  32'  N. 
74°  30'  E. 
1,300  feet 


1  Year. 


1860. 


Winter. 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


62 


May. 

January  and  December. 


May. 
December. 


o 

O 

o 

78 

76 

76 

76 

}  " 

74 

4 

76 

DlIOOLIA. 

20°  54'  N. 
74°  45'  E. 
1,000  feet. 


6  Years. 


1853  to 
1858. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


62 
65 
72 
79 
83 
81 
79 
77 
76 
73 
65 
61 


66 


16 


13 


May. 

December. 

5  S 
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Place .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


.  Sueat 
21°  10'  N. 
75°  52'  E. 

.   33  feet 


10  Years. 


1850  to 
1859. 


59 
69 
70 
76 
80 
80 
78 
79 
77 
73 
67 
63 


21 


Winter, 
Spring, 
Summer, 
Autumn. 


64 
75 

79 


15 


October 

to 
March. 


April 
to  Sep- 
tember. 


67 


1 1 


May. 
January. 


Baroda 
22°  16'  N. 
73°  14'  E. 
.   90  feet 


Years. 


1847  to 
1853. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


58 
56 
71 
69 
83 
80 
80 
76 
77 
73 
64 
58 


57 
74 

78 


21 


61 


79 


18 


69 


May. 
February. 


Eajcote 
22°  18'  N. 
70°  50'  E. 
.  450  feet 


4  Years. 


1857  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


59 
62 
71 
77 
83 
83 
81 
79 
79 
77 
66 
64 


24 


October 

to 
March. 


April 
to  Sep- 
tember: 


62 
77 

81 

74 


19 


66 


80 


14 


73 


May. 
January. 


Muow. 
22°  33'  N. 
75°  46'  E. 
1,862  feet. 


2  Years. 


1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


65 
68 
75 
79 
78 
64 
78 
74 
73 
74 
73 
67 


14 


67 
77 

72 

73 


10 


72 


April. 
January. 


74 


{continued.) 


Place.  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Ahmedabad 
23°  0'  N. 
72°  0'  E. 
.  320  feet  . 


2  Years. 


1858  and 
1859 


Mean  for  Year  - 


Highest  in 
Lowest  in 


65 
65 
73 
82 
86 
84 
77 
77 
77 
77 
70 
60 


26 


Winter. 
Spring, 
Summer. 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


63 
80 

79 


68 


74 


May. 
December. 


.   AllMEDNUGGIl!  . 

.      23°  34'  N.  . 

73°  1'  E. 
.     1,900  feet 


6  Years. 


1854  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


59 
62 
69 
75 
76 
74 
73 
71 
70 
69 
63 
59 


60 


73 


67 


13 


October 

to 
March. 


April 
to  Sep- 
tember. 


64 


73 


68 


May. 
January. 


Neemuch 
24°  27'  N. 
74°  54'  E. 
1,476  feet 


1  Year. 


1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


49 
50 
60 
70 
75 
78 
73 
73 
71 
66 
56 
55 


29 


51 

68 

75 
64 


24 


October 

to 
March. 


April 
to  Sep- 
tember. 


56 


73 


17 


64 


June. 
January. 


Mount  Aboo. 
24°  45'  N. 
72°  49'  E. 
4,000  feet. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


43 
47 
60 
61 
66 
66 
65 
64 
62 
61 
55 
43 


23 


44 

63 

65 
59 


21 


51 


64 


13 


57 


May. 
January. 
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Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


o 

January 

53 

February 

59 

March 

70 

April 

75 

May 

77 

June 

80 

July 

78 

August 

82 

September  - 

80 

October 

72 

November  - 

54 

December  - 

44 

Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


1  Year. 


1847. 


38 


KURRACHEE 

24°  51'  N. 
67°  2'  E. 
27  feet 


Winter, 
Spring, 
Summer, 
Autumn. 


52 
74 

80 

69 


October 

to 
March. 

April 
to 

September. 


58 


21 


68 


August. 
December. 


KURRACHEE 

24°  51'  N. 
67°  2'  E. 
27  feet 


5  Years. 


1856  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


50 
55 
62 
70 
76 
80 
80 
77 
76 
69 
58 
58 


30 


54 
69 

79 

68 


59 


25 


76 


.3  Years. 


17 


67 


June  and  July. 
January. 


1857  to 
1859. 


50 
54 
62 
71 
78 
79 
79 
76 
73 
62 
53 
48 


Deesa. 
25°  14'  N. 
72°  5'  E. 
400  feet. 


31 


Winter, 
Spring, 
Summer, 
Autumn. 


51 
70 


63 


October 

to 
March. 


April 
to 

September. 


27 


65 


June  and  July. 
December. 


55 


76 


21 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Hyderabad 
25°  30'  N. 
69°  5'  E. 
99  feet 


2  Years. 


1856  and 
1857. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


Difference  between 


Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


58 
62 
72 
78 
83 
85 
84 
82 
80 
76 
65 
58 


27 


59 
78 

84 


65 


82 


17 


73 


June. 

January  and  December. 


NlJSSEERABAD 

.  26°  20'  N.  . 
.  74°  50'  E.  . 
.    1,500  feet  . 


2  Years. 


1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


61 

69 
73 
83 
84 
88 
84 
77 
76 
78 
66 
59 


29 


63 
80 

83 

73 


67 


80 


13 


75 


June. 
December. 


Jacobabad. 


220  feet, 


12  Years. 


1848  to 
1859. 


44 
48 
56 
70 
83 
90 
87 
83 
81 
69 
53 
46 


46 


Winter, 
Spring, 
Summer, 
Autumn. 


46 
69 

87 

68 


41 


October 

to 
March. 


April 
to 

September. 


52 


82 


30 


67 


June. 
January. 


.^2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 3.  Daily  Range  of  Temperature. 
Table  CXXL,  showing  the  Average  Daily  Range  for  every  Month  and  Quarter,  as  well  as  for  the  Periods 
October  to  March,  and  April  to  September,  with  the  Difference  between  the  Greatest  and  Least  Months  and  Seasons, 
and  Mean  Daily  Range  for  the  Year,  between  the  Latitudes  15°  50'  N.  and  26°  20'  N.,  and  between  the  Longitudes 
67°  2'  E.  and  76°  0'  E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency  of  Bombay. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Vingorla 
15°  50'  N. 
73°  41'  E. 
.  20  feet  . 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


4  Years. 

185G  to 
1859. 


12 
12 
11 

9 
8 


6 
6 
7 
8 
12 


Winter, 
Spring, 
Summer, 
Autumn. 


12 


October 

to 
March. 


Dharwar 
15°  50'  N. 
75°  10'  E 
2,482  feet 


April 
to  Sep- 
tember. 


10 


Jan.,  Feb.,  and  Dec. 
August  and  September. 


2  Years. 

1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


22 
18 
18 
18 
14 
8 
7 
7 
7 
11 
16 
16 


19 
17 


1 1 


Belgaum 
15°  52'  N. 
74°  42'  E. 
2,260  feet 


4  Years. 


1856  to 
1859. 


Winter, 
Spring. 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


KULLADGHEE. 

16°  11'  N. 

75°  33'  E. 
1,750  feet. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


10 


12 


28 
32 
32 
31 
23 
15 
13 
13 
16 
23 
22 
26 


29 
29 

14 

20 


19 


27 


19 


23 


January. 
July,  Aug.,  and  Sept. 


February  and  March. 
July  and  August. 


29 
26 
27 
30 
27 
24 
18 
20 
18 
23 
25 


12 


October 

to 
March. 


April 
to  Sep- 
tember. 


26 


23 


24 


April. 
July  and  September. 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June  , 

July 

August 

September 

October 

November 

December 


Difference  between 


Greatest 
and  Least 
Monthly 
Rauges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


KOLAPORE 

16°  42'  N. 
74°  18'  E. 
1,797  feet 


10  Years. 


1850  to 
1859. 


10 
13 
12 
12 
12 
15 
3 
3 
4 
5 
6 
10 


12 


Winter, 
Spring, 
Summer, 
Autumn. 


11 


12 


October 

to 
March. 


April 
to  Sep- 
tember. 


June. 
July  and  August. 


RUTNAGHERRY 
.  17°0'N. 

73°  20'  E. 
.  150  feet  . 


5  Years 

1 855  to 
1859. 


16 
16 
16 
1G 
16 
12 
11 


13 
16 
17 


Winter, 
Spring, 
Summer, 
Autumn. 


16 
16 

10 

12 


October 

to 
March. 


April 
to  Sep- 
tember. 


15 


12 


SlIOLAPORE 

17°  40'  N. 
.  76°  0'  E.  . 
.1,821  feet . 


11  Years 


1850  to 
1860. 


14 


December. 
August  and  September. 


11 

12 
13 
8 
10 
9 
6 
7 


12 


Winter, 
Spring, 
Summer, 
Autumn. 


12 
10 


Octob 
to 
March. 


April 
to  Sep- 
tember. 


10 


March. 
Aug.,  Sept.,  and  Oct. 


Sattara. 
17°  40'  N. 
74°  2'  E. 
2,320  feet. 


4  Years. 


1844  to 
1847. 


17 

18 
21 
21 
19 
8 
5 
3 
8 
13 
14 
17 


18 


Winter, 
Spring, 
Summer, 
Autumn. 


17 

20 

5 

\  12 


15 


October 

to 
March. 


April 
to  Sep- 
tember. 


17 


11 


13 


March  and  April. 
August. 
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Bombay  Presidency. — 3.  Daily  Range  of  Temperature — continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

A.ugust 

September 

October 

November 

December 


Difference  "between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


.  Sattaea  .  .  .  .  .  Dapoolee 
17°  40'  N.      ....      17°  45'  N. 


74°  2'  E. 
2,320  feet 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
:to  Sep- 
tember. 


18 
15 
13 
13 
11 
7 
4 
4 
7 
6 
15 
17 


14 


17 
12 


12 


14 


11 


January. 
July  and  August. 


73°  16'  E. 
.  600  feet 


2  Years. 


1858  and 
1859. 


"Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


Maiiableshwue 
17°59'N. 
73°  30'  E. 
4,500  feet. 


POORUNDHUK. 
18    12' N 

73°  54'  E. 
4,200  feet. 


1  Year. 


1834. 


19 
15 
11 
8 
7 
11 
18 
26 
26 


20 


18 


18 


24 


12 


January  and  February. 
August. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

2  Years 

March, 


April 
to  Sep- 
tember. 


1852  and 
1853. 


11 

13 
16 
15 
14 
6 
4 
4 
2 

7 
13 
12 


14 


15 


10 


12 


10 


March. 
September. 


Winter, 
Spring, 
Summer, 
Autumil. 


9 
10 
11 
12 
10 
15 
6 
4 
8 
7 
8 
11 


11 


10 
11 


October 

to 
March. 


April 
to  Sep- 
tember. 


June. 
August. 


(continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year. 


Greatest  in 
Least  in 


Poona 


18°  30'  N. 
74°  0'  E. 
1,800  feet 


5  Years. 

1856  to 
1860. 


Winter, 
Spring, 
Summer 
Autumn 


23 
24 
23 
24 
19 
13 
10 
9 
11 
18 
22 
22 


23 


11 


17 


12 


October 

to 
March. 


April 
to  Sep- 
tember. 


Sekoor 
18°  50'  N. 
77°  25'  E. 
1,752  feet 


5  Years. 

1854  to 
1858. 


22 


14 


44 
43 
42 
43 
29 
27 
23 
20 
18 
28 
36 
49 


31 


18 


AVinter, 
Spring, 
Summer 
Autumn. 


45 
38 


27 


October 

to 
March. 


April 
to  Sep- 
tember. 


40 


MuiXIGAUM 

20°  32'  N. 
74°  30'  E. 
1,500  feet 


1  Year. 


1860. 


21 
28 
24 
16 
18 


14 


February  and  April. 
August. 


December. 
September. 


Winter, 
Spring, 
Summer 
Autumn 


19 


.  DlIOOLIA. 

20°  54'  N. 
74°  45'  E. 
1 ,000  feet. 


October  j 

to 
March. 


April 
to  Sep- 
tember. 


6  Years. 


1853  to 
1858. 


21 


18 
21 
20 
19 
18 
13 
6 
7 
8 
13 
18 
20 


Winter, 
Spring, 
Summer. 
Autumn. 


|  20 


19 


13 


1 1 


October 

to 
March. 


April 
to  Sep- 
tember. 


12 


15 


February. 
July. 


5  S  3 
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Place  

Latitude  .  .  . 
Longitude  .  .  . 
Height  .... 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year  - 


Greatest  in 
Least  in 


.    Suit  AT 
21°  10'  N. 

72°  52'  E. 
.   33  feet 


10  Years. 

1850  to 
1859. 


28 
22 
28 
25 
20 
14 
12 
8 
13 
20 
24 
25 


20 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


25 
24 

11 

19 


14 


April 
to  Sep- 
tember. 


24 


15 


20 


January  and  March. 
August. 


.  Baroda 
22°  16'  N. 
73°  14'  E. 

.   90  feet 


'  Years. 


1847  to 
1853. 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


Rajcote 
22°  18'  N. 
70°  50'  E. 
.  450  feet 


April 
to  Sep- 
tember. 


26 
34 
25 
25 
22 
18 
11 
12 
13 
14 
26 
31 


23 


.'in 
24 

14 


26 


16 


21 


February. 
July. 


4  Years. 


1857  to 
1860. 


19 
21 
18 
20 
16 
12 
7 
5 
6 
12 
20 
15 


16 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


}:„ 


13 


10 


11 


15 


February. 
August. 


.  Mhow. 
.22°  33'  N. 
75°  46'  E. 
1,862  feet. 


2  Years. 


1859  to 
1860. 


10 
9 
10 
13 
17 
21 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 

to  Sep- 
tember. 


9 
13 

11 


15 


11 


10 


June. 
August. 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 


Mean  for  Year 


Greatest  in 
Least  in 


Ahmedabad 
23°  0'  N. 
72°  0'  E. 

.  320  feet  . 


2  Years. 


1858  and 
1859. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


13 
31 
21 
22 
22 
10 
27 
15 
13 
13 
17 
19 


21 


}- 


17 


14 


19 


18 


18 


February. 
June. 


Ahmednuggur  . 
23°  34'  N. 
73°  1'  E. 
1,900  feet 


6  Years. 


1 854  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


24 
25 
25 
23 
22 
14 
10 
11 
11 
15 
19 
21 


23 
23 

12 

15 


15 


11 


21 


15 


February  and  March. 
July. 


Neemuch 
24°  27'  N. 
74°  54'  E. 
1,476  feet 


1  Year. 


1860. 


AVinter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


13 
21 
20 
22 
19 
4 
3 
2 
8 
11 
22 
21 


18 
20 

3 

14 


18 


10 


20 


14 


April  and  November. 
August. 


Mount  Anoo. 
24°  45'  N. 
72°  49'  E. 
4,000  feet. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


28 
31 
22 
26 
26 
26 
16 
12 
16 
18 
24 
30 


19 


30 
25 

18 

19 


12 


25 


18 


23 


February. 
August. 
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Place  . 
Latitude  . 
Longitude . 
Height  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August  - 
September 
October 
November 
December 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


1  Year. 


1847. 


30 
15 
14 
9 
13 
14 
12 
13 
10 
21 
37 
39 


30 


KURRACHEE 

24°  51'  N. 
67°  2'  E. 
27  feet. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


28 
12 

13 

23 


16 


26 


12 


14 


19 


December. 
April. 


5  Years. 


1856  to 
1860. 


25 
24 
24 
19 
15 
15 
12 
11 
11 
21 
29 
21 


24°  51'  N  

.     .     .     .25°  14'  N. 

27  feet   400  feet. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


18 


23 
19 

13 

20 


10 


24 


14 


10 


19 


November. 
August  and  September. 


3  Years. 


1857  to 
1859. 


29 
31 
32 
31 
28 
21 
14 
11 
16 
31 
36 
34 


Winter, 
Spring, 
Summer, 
Autumn. 


31 
30 


October 

to 
March. 


April 
to 

September. 


25 


16 


26 


November. 
August. 


34 


20 


14 


(continued.) 


Place .  . 
Latitude  . 
Longitude . 
Height 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Greatest 
and  Least 
Monthly 
Ranges. 


Greatost 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 
Least  in 


.  Hyderabad 
.   25°  30'  N. 
.    69°  5'  E. 
99  feet. 


2  Years. 


1856  and 
1857. 


13 
16 
17 
16 
16 
14 
11 
11 
10 
13 
15 
15 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


15 
16 

12 

13 


15 


13 


14 


March. 
September. 


Nusseerabad     .    .    .  S  .  .  .  Jacobabad. 

.    26°  20'  N   j  .  .  .  .  Unknown. 

.    74°  50'  E   1  .  .  .  .  ditto. 

.    1,500  feet    .     .  . 


2  Years. 


1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


4 
7 
7 
8 
11 
11 
7 
12 
10 
6 
18 
10 


14 


7 
9 

10 

11 


November. 
January. 


220  feet 


12  Years. 


1848  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


33 
34 
37 
30 
25 
19 
21 
19 
20 
25 
35 
33 


18 


33 
31 

20 

27 


13 


October 

to 
March. 


April 
to 

September. 


32 


22 


10 


27 


March. 
June  and  August. 


5  S  4 
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ADDEENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 4.  Temperature  of  the  Air. 

Table  CXXIL,  showing  the  Average  Temperature  of  the  Air,  for  every  Month  and  Quarter,  as  well  as  for  the 
Periods  from  October  to  March  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months 
and  Seasons,  and  Mean  Temperature  for  the  Year,  between  the  Latitudes  12°  45'  N.  and  26°  20'  N.,  and  between  the 
Longitudes  45°15'E.  aud79°ll'E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency  of  Bombay. 


Place  . 

Latitude 

Longitude 

.    Aden  . 

VlNGORLA 

.     .      73°41'E.      .  . 

DlIAKWAR 

.     .     15°  50'  N.  .     .  . 
.     .     75°  10'  E.  .     .  . 

Belgaum. 
,     74°  42'  E. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

1856 
to  1859. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to  Sep- 
tember. 

1856 
to  1859. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

o 

76 
78 
83 
87 
90 
94 
93 
93 
89 
81 
82 
76 

o 

}> 

|  93 
|  84 

o 

79 

78 

79 

82 

83 

85 

81 

79 

79 

79 

81 

79  , 

78 

: 

0 

-  83 

►  80 

►  80 

o 

79 

o 

72 
80 
83 
82 
84 
79 
76 
73 
73 
76 
77 
72 

o 

}» 

|  83 

}" 
}* 

o 

77 

O 

72 
75 
78 
81 
78 
'  75 
73 
72 
74 
74 
72 
70 

o 

- 

.73 

o 

73  ';• 

91 

81 

78 

75 

Difference  between 
i             -  -*  \ 

Hottest  Hottest 
and  Coldest  and  Coldest 

Months.  Seasons. 

16 

12 

7 

5 

2 

12 

8 

1 

11 

7 

2 

Mean  for  Year  - 

85 

80 

77  \ 

74 

Highest  in 
Lowest  in 

June. 

January  and  December. 

May. 

January  and  December. 

May. 

January  and  December. 

April. 
December. 

{continued.) 


Place     .     .  . 

.     .     .16°  11' N.     .  . 

.     .  ,17°40'N. 
.     .     .  74°  2' E. 

Month. 

5  Years. 

Winter, 
'Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1855 
to  1859. 

April 
to  Sep- 
tember. 

1855 
to  1859. 

April 
to  Sep- 
tember. 

1844 
to  1847. 

April 
to  Sep- 
tember. 

1855 
to  1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

75 
79 
88 
89 
87 
84 
82 
83 
82 
79 
76 
72 

}» 

1  88 
1  83 

}• 

o 

78 

O 

78 
79 
82 
84 
85 
83 
80 
80 
82 
83 
79 
79 

O 

.  79 
r  84 

>  81 

| 

o 

80 

73 
73 
81 
85 
86 
76 
74 
73 
74 
77 
71 
71 

o 

|  72 
1  84 

h 

0 

74 

O 

70 
75 
78 
81 
81 
76 
76 
73 
74 
75 
74 
71 

o 

■  72 

►  80 

in 

>  74 

0 

74 

84 

82 

78 

77; 

Difference  between 

Hottest   1  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

}• 

13 

6 

7 

5 

2 

15 

12 

4 

11 

8 

3 

Mean  for  Year  - 

81 

81 

76 

75 

Highest  in 
Lowest  in 

April. 
December. 

May. 
January. 

May. 
December. 

April  and  May. 
January. 
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Bombay  Presidency. — 4.  Temperature  of  the  Air — continued. 


Place  

Latitude    .  .  . 
Longitude  .  .  . 
Height  .... 

SliOLAPORE 

.     .      17°40'N.      .  . 
.     .     .  76°  0'  E.  .     .  . 
.     .      1,821  feet      .  . 

Dapoolee 
.     .      17°  48'  N.      .  . 

.     .     .  600  feet  .     .  . 

Mahableshwdr 
.    .      17°  59'  N.     .  . 

.    .      4,500  feet      .  . 

.  POONA. 

.     .  18°30'N. 
.     .      1,800  feet. 

Month. 

11  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

15  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1850  to 
18G0. 

April 
to  Sep- 
tember. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

1829  to 
1843. 

April 
to  Sep- 
tember. 

1825  to 
1830. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August  - 
September  - 
October 
November  - 
December  - 

O 

75 
78 
84 
89 
88 
83 
81 
80 
81 
80 
77 
72 

}» 
}. 

V 

78 

75 

81 

86 
86 
83 
82 
80 
79 
80 
80 

: 

O 

.  84 
»  82 
►  80 

64 
66 
72 
75 
72 
66 
63 
63 
64 
67 
64 
63 

O 

-  64 
>  73 

f  " 

-  65 

66 

72 
75 
79 
83 
85 
81 
77 
76 
77 
79 
76 
73 

O 

-  73 

r- 
\» 

76 

84 

67 

79 



Difference  between 
t  A  \ 

Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

r 

12 

6 

11 

12 

9 

1 

13 

9 

3 

Mean  for  Year  - 

81 

81 

66 

78 

Highest  in 
Lowest  in 

April. 
December. 

July,  Au 

April. 

gust,  December. 

May. 
January. 

(continued.) 


Latitude    .  .  . 
Longitude  .  .  . 
Height  .... 

.     .      18°  30'  N.      .  . 
.     .     .  74°  0'  E.  .     .  . 
.     .      1,800  feet      .  . 

.     .      18°  50'  N.      .  . 
.     .      77°  25' E.      .  . 

.     .      18°  53'  N.      .  . 
.     .      72°  52'  E.      .  . 

.     .      20°  32'  N. 
.     .      74°  30'  E. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

12  Years. 

1 847  to 
1858. 

Winter, 
Spring, 
Summer. 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1856  to 
1860. 

April 
to  Sep- 
tember. 

1854  to 
1858. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

o 

69 
73 
79 
84 
84 
78 
77 
75 
75 
77 
75 
69 

o 

|  70 
|  82 

}" 
}" 

o 

74 

O 

72 
71 
80 
87 
83 
81 
76 
76 
76 
77 
75 
72 

: 

O 

-  72 
.  83 

.  78 

■« 

74 

0 

74 
76 
80 
83 
86 
83 
81 
81 
80 
82 
79 
76 

: 

O 

.  83 

>" 

►  80 

77 

88 
90 
88 
84 
83 

o 

|  85 

o 

79 

80 

82 

Difference  between 

'  Hottest       Hottest  1 
and  Coldest  and  Coldest 
Months.  Seasons. 

- 

12 

5 

16 

11 

6 

12 

8 

5 

Mean  for  Year  - 

76 

77 

80 

Highest  in 
Lowest  in 

April  and  May. 
January  and  December. 

April. 
February. 

May. 
January. 

5  T 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 4.  Temperature  of  the  Air — continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Dhoolia  . 
.  20°  54'  N. 
.  74°  45'  E. 
.  1,000  feet. 


Nagpore 
21°  8'  N. 
79°  11'  E. 


6  Years. 

1853  to 
1858. 


Winter, 
Spring, 
Summer. 
Autumn, 


October 

to 
March. 

April 
to  Sep- 
tember. 


70 
76 
82 
88 
91 
87 
82 
80 
80 
80 
76 
72 


3 
87 

83 

79 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


21 


14 


84 


81 


May. 
January. 


4  Years. 

1814  to 
1817. 


71 
75 
84 
93 
93 
86 
81 
81 
82 
82 
75 
73 


22 


Winter, 
Spring, 
Summer, 
Autumn. 


}.' 


3 
90 

83 

80 


October 

to 
March. 


April 
to  Sep- 
tember. 


77 


86 


81 


April  and  May. 
January. 


Surat  . 
21°  10'  N. 
72°  52'  E. 

33  feet  . 


10  Years 


1850  to 
1859. 


73 
77 
84 
88 
89 
87 
84 
83 
83 
83 
78 
74 


16 


Winter, 
Spring, 
Summer, 
Autumn. 


75 
87 

85 

81 


12 


October 

to 
March. 

April 
to  Sep- 
tember. 


October 

7  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 

March. 

1847  to 
1853. 

April 
to  Sep- 
tember. 

78 


84 


82 


May. 
January. 


Baroda. 
22°  16'  N. 
73°  14'  E. 
90  feet. 


71 
70 
83 
81 
94 
89 
85 
84 
83 
80 
77 
73 


24 


71 

86 

86 
80 


15 


86 


10 


81 


May. 
February. 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

Api-il 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Rajcote  . 

22°  18'  N. 
,  70°  50'  E. 
,  450  feet 


4  Years. 


1857  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn 


69 
75 
82 
86 
90 
89 
85 
82 
81 
83 
77 
73 


86 


85 


80 


21 


14 


October 

to 
March. 


April 
to  Sep- 
tember. 


85 


81 


May. 
January. 


Mhow 
22°  33'  N. 
75°  46'  E. 
1,862  feet. 


2  Years. 


1859  and 
1860. 


70 
72 
80 
86 
87 
74 
82 
75 
75 
77 
75 
71 


17 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


71 

84 

77 
76 


13 


74 


79 


77 


May. 
January, 


Spring. 
Winter. 


Ahmedabad 
.  23°  0'  N.  . 
.  72°  0'  E.  . 
.  320  feet  . 


2  Years. 

1858  and 
1859. 


71 

80 
83 
93 
97 
89 
90 
84 
83 
83 
78 
69 


28 


Winter, 
Spring, 
Summer, 
Autumn. 


£5 


91 


81 


October 

to 
March. 


April 
to  Sep- 
tember. 


.  Ahmednuggur. 
.    .  23°34'N. 
.    .73°  1'  E. 
.    .  1,900  feet. 


6  Years. 

1854  to 
1859. 


77 


89 


12 


83 


May. 
December. 


71 

75 
82 
87 
87 
81 
77 
76 
76 
77 
73 
70 


17 


Winter, 
Spring, 
Summer, 
Autumn. 


72 

85 

78 


13 


October 

to 
March. 

April 
to  Sep- 
tember. 


74 


80 


77 


April  and  May. 
December. 
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■ 

Place     .     .  . 

.    .  Neemuch    .  . 

.   Mount  Aboo  . 

»  KuRRACHEE 

KlTRRACHEE. 

.     .     .67°  2' E. 
.    .    .    27  feet. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn . 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

5  Years. 

1856  to 
1860. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1860. 

-April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1847. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

55 
60 
70 
81 
84 
80 
74 
74 
75 
71 
67 
65 

>  29 

o 

j  60 

)n 
}" 

}; 

o 

65 

O 

57 
63 
71 
72 
79 
79 
74 
70 
70 
71 
67 
58 

O 

>  59 

r 

-  69 

o 

64 
74 

O 

67 
67 
77 
79 
83 
87 
84 
88 
86 
80 
72 
63 

O 

•  66 
■  80 

.  86 

\n 

71 

O 

62 
67 
74 
84 
84 
88 
88 
82 
81 
79 
73 
65 

O 

►  65 

... 

.  86 

o 

70 

78 

84 

84 

Different 



Hottest 
and  Coldest 
Months. 

i  between 

Hottest 
and  Coldest 
Seasons. 

18 

13 

22 

15 

10 

25 

20 

13 

26 

16 

14 

Mean  for  Year  - 

71 

69 

78 

78 

Highest  in 
Lowest  in 

May. 
January. 

May  and  June. 
January. 

August. 
Dec. 

June  and  July. 
January. 

(continued.) 


Place    .    .  . 

.  Deesa  . 
.     .      25°  14'  N.  .     .  . 

.  Hyderabad 
.     .     .  69°  5'  E.  .     .  . 

.  Nusseerabad  - 
.     .      26°  20'  N.      .  . 
.     .      74°  50'  E.      .  . 
.     .      1,500  feet.      .  . 

Jacobabad. 
.    .     .  220  feet. 

Month. 

3  Years. 

1857  to 
1859. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

12  Years. 

AVinter. 
Spring, 
Summer. 
Autumn. 

October 

to 
March. 

1856  and 
1857. 

April 
to  Sep- 
tember. 

1859  and 
1860. 

1848  to 
1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

o 

64 

70 

80 

87 

91 

89 

88 

82 

83 

81 

84? 

69 

o 

|  68 
1  86 

|  86 

} 

0 

O 

64 
71 
81 
87 
91 
92 
91 
88 
85 
82 
73 
66 

: 

O 

-  67 

\u 

►  90 

►  80 

o 

73 

o 

63 
68 
77 
87 
89 
94 
88 
83 
81 
79 
75 
64 

O 

-  65 

y  84 

>  88 

>  78 

71 

60 
65 
74 
85 
95 
99 
98 
92 
91 
81 
70 
63 

o 

}M 
}, 

|  96 

}" 

o 

69 

93 

89 

87 

Difference  between 

28 

23 

16 

31 

23 

16 

39 

36 

24 

Hottest 
and  Coldest 
Months. 

Hottest 
and  Coldest 
Seasons. 

Mean  for  Year  - 

80 

81 

79 

81 

Highest  in 
Lowest  in 

May. 
January. 

June. 
January. 

June. 
January. 

June. 
January. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOKE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 5.  Readings  of  the  Dry  and  Wet  Bulb  Thermometers. 

Table  CXXIIL,  showing  the  Average  Readings  of  the  Dry  and  Wet  Bulb  Thermometers  for  every  Month  and 
Quarter  as  well  as  for  the  periods  October  to  March  and  April  to  September,  with  the  Difference  between  the 
Highest  and  Lowest  Months  and  Seasons,  and  Mean  for  the  Year  between  the  Latitudes  15°  52'  N.  and  25°  30'  N., 
and  between  Longitudes  69°  5'  E.  and  77°  25'  E.,  arranged  in  the  order  of  Latitude  and  for  the  most  part  in  the 
Presidency  of  Bombay. 


Place 
Latitude  . 
Longitude 
Height  . 


Month. 


.  Belgaum  . 
.  1 5°  52'  N. 
.  74°  42'  E.  . 
.  2,260  feet  . 


2  Years. 


January 
February 
March 
April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 
Highest  and  Lowest 

t  A  1 

Monthly  I  Seasonal 
Readings.  |  Readings. 


Mean  for  Year 


Highest  in 
Lowest  in 


1858  and  1859 


Dry.  Wet. 


73 
78 
81 
82 
79 
75 
73 
72 
73 
75 
75 
72 


10 


G2 
G2 
G7 
69 
71 
71 
70 
69 
69 
67 
67 
62 


67 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


}» 

74 


75 


April. 
Dec. 


May 
and 

June. 

Jan., 

Feb., 
and 

Dec. 


Spring 

Sum- 
mer. 


62 


69 


70 


68 


.  Sattara 
.17°  40'  N. , 
.  74°  2'  E. 
.  2,320  feet 


5  Years. 


1855  to  1859. 


Dry.  Wet. 


67 


Sum- 
mer. 

Winter 


71 

75 
78 
82 
81 
76 
76 
73 
74 
75 
74 
71 


11 


April. 


Jan. 
and 
Dec. 


64 
67 
68 
69 
72 
72 
71 
71 
71 
70 
67 
65 


69 


May 
and 
June. 
Jan. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


80 


75 


Spring 

Win- 
ter. 


65 
70 

71 

69 


69 


Sum- 
mer. 

Win- 
ter. 


.Dapoolee 
.  17°  48'  N.. 
.  73°  16'  E.  . 
.   600  feet  . 


2  Years. 


1858  and  1859. 


Dry.  Wet. 


77 
81 
85 
85 
86 
81 
79 
78 
79 
75 
74 


12 


June. 
Dec. 


71 

73 
77 
81 
82 
76 
78 
77 
76 
75 
73 
68 


14 


May. 


Dec. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


82 


Spring 


Win- 
ter. 


Wet. 


71 

80 

77 
75 


75 


Spring 

Win- 
ter. 


Mahableshwur  . 
.  17°59'N. 
.     73°  30'  E. 
.     .4,500  feet. 


9  Years. 


1835  to  1843. 


Dry.  Wet 


11 


70 


April. 


Aug., 
Nov., 
and 
Dec. 


o 

o 

69 

59 

70 

57 

75 

60 

78 

63 

76 

67 

71 

68 

69 

67 

67 

66 

68 

65 

68 

66 

67 

60 

67 

59 

10 


63 


May 
and 
July. 
Feb. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


.69 


■  69 


68 


Spring 


Au- 
tumn. 


58 
63 

67 

64 


63 


Sum- 
mer. 

Win- 
ter. 


(continued.) 


Place 
Latitude  . 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


PoONA 

18°  30'  N. 
74°  0'  E. 
1,800  feet 


5  Years. 


Difference  between 
Highest  and  Lowest 


1856  to  1860. 


Dry. 


Monthly  I  Seasonal 
Readings.  I  Readings. 


Mean  for  Year 


Highest  in 
Lowest  in 


69 
76 
78 
84 
82 
79 
76 
74 
74 
76 
74 
69 


15 


April. 


January 
and  De- 
cember. 


Wet. 


59 
61 
64 
69 
72. 
72 
72 
71 
70 
68 
63 
59 


13 


66 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


71 
81 

76 

75 


10 


76 


May, 
■June,  and 

July, 
January 
and  De- 
cember. 


Spring. 
Winter. 


60 
68 

72 

67 


12 


66 


Summer 
Winter. 


Seroor 
18°  50'  N. 
77°  25'  E. 
1,752  feet. 


5  Years. 


1854  to  1858. 


Drv. 


73 
72 
81 
87 
84 
81 
76 
76 
76 
77 
75 
72 


15 


77 


April. 


February 
and  De- 
cember. 


Wet. 


64 
58 
52 
63 
69 
71 
71 
70 
70 
66 
59 
52 


19 


63 


June  and 
July. 

March 
and  De- 
cember. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


72 
84 

78 

76 


12 


77 


Spring. 


Winter. 


Wet. 


58 
61 

71 

65 


13 


63 


Summer 


Winter. 


Bombay. 
18°  53'  N. 
72°  52'  E. 


12  Years. 


1847  to  1858. 


Dry. 


74 
76 
80 
83 
86 
83 
81 
81 
80 
82 
79 
76 


12 


80 


May. 
January, 


Wet. 


68 
69 
73 
77 
79 
79 
78 
77 
77 
77 
72 
69 


11 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


75 
83 

82 

80 


74 


May  and 
June. 

January. 


80 


kSpring. 
Winter. 


Wet. 


68 
76 

78 

75 


10 


74 


Summer. 
Winter. 
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Place  . 
Latitude 
Longitude 
Height  . 


Month. 


Dhoolia 
20°  54'  N. 
74°  45'  E. 
1,000  feet 


6  Years. 


1853  to  1858. 


Dry. 


January 

February 

March. 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 
Highest  and  Lowest 

Monthly  |  Seasonal 
Headings.  I  Readings. 


Mean  for  Year 


Highest  in 


Lowest  in 


70 
76 
82 
88 
91 
87 
82 
80 
80 
80 
76 
72 


21 


80 


May 
January. 


Wet. 


63 
65 
68 
74 
77 
79 
77 
77 
77 
74 
67 
63 


16 


72 


June. 


Jan.  and 
Dec. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


73 
87 

83 


14 


80 


Spring. 


Winter. 


Wet. 


Rajcote 
22°  18'  N. 
70°  50'  E. 
450  feet 


4  Years. 


1857  to  1860. 


Dry. 


63 
73 

78 


15 


81 


Summer, 


Winter. 


May. 
January. 


Wet. 


o 

O 

69 

55 

74 

57 

81 

62 

87 

68 

91 

74 

89 

78 

85 

77 

82 

76 

82 

73 

83 

69 

75 

57 

71 

55 

23 


66 


June. 


Jan.  and 
Dec. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


85 


80 


15 


81 


Spring. 


Winter. 


Wet. 


AhMEDNUGGUR. 

.  23°  34'  N. 
.  73°  1'  E. 
.    1,900  feet 


6  Years. 


1854  to  1859. 


Dry.  Wet 


56 
68 

77 

66 


21 


66 


Summer. 


Winter. 


o 

O 

71 

60 

75 

61 

82 

65 

87 

68 

87 

72 

80 

72 

77 

72 

76 

70 

76 

72 

77 

69 

73 

64 

70 

60 

12 


67 


April 

May, 

and 

June, 

May. 

July,  & 

Sept. 

Dec. 

Jan.  and 

Dec. 

Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


78 


13 


77 


Winter. 


Wet. 


60 
68 

71 

68 


11 


67 


Summer. 


Winter. 


(continued.) 


Place  .  . 
Latitude 

Longitude  . 

Height   .  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 
Highest  and  Lowest 


Monthly  I  Seasonal 
Readings.  |  Readings. 


Mean  for  Year  - 


Highest  in 
Lowest  in 


Kurrachee 
.  24°  51'  N. 
.    77°  2'  E. 
.     27  feet 


5  Years. 


1856  to  1860. 


Dry. 


68 
71 
79 
84 
87 
89 
86 
83 
83 
83 
79 
71 


21 


80 

June. 
January. 


Wet. 


57 
62 
68 
73 
79 
81 
80 
78 
76 
73 
63 
59 


24 


70 


June. 
January 


Winter, 
Spring, 
Summer, 
Autum  q. 


Dry. 


83 


86 


82 


16 


80 


Wet. 


59 
73 

80 

71 


21 


Deesa 
25°  14'  N. 
72°  5'  E. 

400  feet 


3  Years. 


1857  to  1859. 


Dry.  Wet 


82 


May. 
January 


O 

68 

58 

75 

62 

85 

67 

92 

72 

93 

78 

90 

79 

85 

79 

81 

77 

82 

76 

84 

72 

81 

64 

71 

58 

21 


70 


June  and 
July. 

Jan.  and 
Dec. 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


}' 


71 
90 

85 


19 


82 


Wet. 


Hyderabad. 
25°  30'  N. 
69°  5'  E. 
99  feet. 


2  Years. 


1856  and  185/ 


Dry.  Wet 


59 
72 


19 


28 


70  80 


June. 
January. 


o 

O 

64 

56 

71 

60 

81 

67 

87 

72 

91 

76 

92 

79 

91 

81 

88 

80 

85 

78 

82 

73 

73 

61 

66 

57 

25 


July. 
January 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry. 


67 
86 

90 

80 


23 


80 


Wet. 


58 
72 

80 

71 


22 


5  T  3 
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Bombay  Presidency. — 6.  Temperature  of  the  Deiv-Point. 

Table  CXXIV.,  showing  the  Average  Temperature  of  the  Dew-Point,  for  every  Month  and  Quarter,  as  well  as 
for  the  periods  October  to  March  and  April  to  September,  with  the  Difference  between  the  Highest  and  Lowest  Months 
and  Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  15°  52' N.  and  25°  30'  N.,  and  between  the  Longitudes 
69°  5'E.  and  77°  2'E.,  arranged  in  the  order  of  Latitude  at  Stations  for  the  most  part  in  the  Presidency  of  Bombay. 


Place  .  . 
Latitude. 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 
Highest  and  Lowest 


Monthly 
Readings. 


Seasonal 
Readings. 


Mean  for  Tear  - 


Highest  in 
Lowest  in 


Belgatjm 
15°  52'  N. 
74°  42'  E. 
2,260  feet 


2  Years. 


1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
5  [arch. 


April 
to  Sep- 
tember. 


54 
51 
58 
60 
66 
68 
68 
67 
66 
61 
61 
55 


17 


53 
61 

68 

63 

15 


57 


66 


61 


June  and 

July. 
February 


Summer. 
Winter. 


.  S attar a 
17°  40'  N. 

.  74°  2'  E. 
2,320  feet 


5  Years. 


1855  to 
1859. 


59 
61 
61 

60 
66 
69 
67 
70 
69 
66 
62 
60 


11 


Winter, 
Spring, 
Summer, 
Autumn. 


60 
62 

69 

66 


October 

to 
March. 

April 
to  Sep- 
tember. 


61 


67 


64 


August. 
January. 


Summer. 
Winter. 


Dapoolee 
17°  48'  N. 
73°  16'  E. 

.  600  feet  . 


2  Years. 


1858  and 
1859. 


68 
70 
74 
78 
80 
70 
76 
76 
75 
72 
72 
64 


16 


Winter, 
Spring, 
Summer, 
Autumn 


67 
77 

74 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


72 


April. 
Dec. 


Spring. 
Winter. 


Mahableshwur. 
17°  59'  N. 
73°  30'  E. 
4,500  feet. 


9  Years. 


1835  to 
1843. 


51 
47 
49 
53 
61 
66 
65 
65 
63 
64 
54 
53 


19 


Winter, 
Spring, 
Summer, 
Autumn 


50 
54 

65 

60 


15 


October 

to 
March. 


April 
to  Sep- 
tember. 


53 


62 


57 


June. 
February 


Summer. 
Winter. 


{continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 
Highest  and  Lowest 


Monthly 
Readings. 


Seasonal 
Readings. 


Mean  for  Year  - 

Highest  in 
Lowest  in 


PoONA 
18°  30'  N. 
74°  0'  E. 
1,800  feet 


5  Years. 


1856  to 
1860. 


51 
50 
54 
59 
65 
67 
69 
69 
67 
62 
55 
51 


19 


October 

to 
March. 


Winter, 

Spring, 
Summer,    j     A  rfl 
Autumn. 

to 

:  September. 


51 
59 

68 

61 


17 


54 


66 


12 


59 


July  and 
August. 
February. 


Summer. 
Winter. 


Seroor 
18°  50'  N. 
77°  25'  E. 
1,752  feet. 


5  Years. 


1854  to 
1858. 


57 
48 
32 
48 
59 
64 
67 
66 
66 
58 
48 
37 


27 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


47 
46 

66 

57 


20 


47 


61 


14 


54 


July. 
March. 


Summer. 
Spring. 


.  Bombay. 
18°  53'  N. 
72°  52'  E. 


12  Years. 


1847  to 
1858. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


64 
64 
68 
73 
75 
76 
76 
74 
75 
74 
67 
64 


12 


64 
72 

75 

72 


11 


67 


75 


71 


June  and 

July. 
Jan.,  Feb., 
and  Dec. 


Summer. 
Spring. 
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Bombay  Presidency. — 6.  Temperature  of  the  Dew  Point — continued. 


Longitude . 

,     .     .     .    74°  45'  E.    .   • .     .  . 

.     .     .     .     450  feet  .... 

.     ,     .     .1,900  feet. 

TVTr»7»ITTT 
l»J-Ufl<  AH. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1853  to 
1858. 

April 
to 

September. 

1857  to 
1860. 

April 
to 

September. 

1854  to 
1859. 

April 

to 

September. 

January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 

0 

58 
57 
59 
65 
68 
74 
74 
75 
75 
.  70 
61 
56 

o 

|  64 

h 

|  69 

o 

59 

O 

44 
45 
49 
56 
64 
71 
72 
72 
67 
60 
44 
43 

o 

►  44 

►  56 

■  72 

o 

47 

52 
51 
54 
56 
62 
67 
69 
66 
69 
63 
57 
52 

o 

.  52 

>  57 

r" 

o 

55 

72 

67 

65 

Difference  between 
Highest  and  Lowest 
l  ^ 
Monthly    |  Seasonal 
Readings.  |  Readings. 

17 

13 

29 

28 

20 

18 

15 

10 

Mean  for  Year  - 

66  - 

57 

59 

Highest  in 
Lowest  in 

August  and 
September. 
December. 

Summer. 
Winter. 

July  and 
August. 
December. 

Summer. 
Winter. 

July  and 
September. 
February. 

Summer. 
Winter. 

(continued) 


Place  .... 

.  Kurrachee  .... 
.     .     .     •    77°  2'  E  

.     .     .     .    25°  14'  N  

....    72°  5'  E  

.     .     .  .25°30'N. 
.     .     .     .  69°  5' E. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1856  to 
1860. 

April 
to 

September. 

1857  to 
1859. 

April 
to 

September. 

1856  and 
1857. 

April 
to 

September. 

January 
February 
March 
April - 
May  - 
June  • 
July  - 
August 
September 
October 
November 
December 

48 
55 
60 
66 
74 
76 
76 
75 
71 
66 
52 
47 

o 

}  s° 

}» 

1  - 

J 

|  63 

o 

55 

O 

50 
53 
55 
60 
69 
72 
75 
74 
72 
64 
53 
48 

o 

-  50 

r5 

>  74 

►  63 

o 

54 

O 

49 
52 
58 
62 
67 
71 
75 
75 
73 
67 
52 
50 

: 

-  50 

-  62 

m 

■  74 
.  £64 

0 

54 

73 

70 

70 

Difference  between 
Highest  and  Lowest 

'"Monthly    1  Seasonal 
Readings.  |  Readings. 

1 

-  29 

26 

18 

25 

24 

16 

26 

24 

16 

Mean  for  Year  - 

64 

62 

62 

Highest  in 
Lowest  in 

June  and 

July. 
December. 

Summer. 
Winter. 

July- 
December. 

Summer. 
Winter. 

July  and 

August. 

January. 

Summer. 
Winter. 

5  T  4 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 7.  Amount  of  Vapour  hi  a  Cubic  Foot  of  Air. 
Table  CXXV.,  showing  the  Average  Amount  of  Vapour  in  a  Cubic  Foot  of  Air  for  every  Month  and  Quarter  as 
well  as  for  the  periods  October  to  March  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest 
Months  and  Seasons,  and  the  Mean  for  the  Year  between  the  Latitudes  15°  52'  N.  and  25°  30'  N.,  and  between  the  Longi- 


tudes 69  °5'E.  and  77°  2'E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  mostpart  in  the  Presidency  of  Bombay. 


Longitude 

.     .      15°  52'  N.      .  . 
.     .      74°42'E.      .  . 

.     .     .  74°  2'  E.  .     .  . 

Dapooleb.    .  - . 
17°  48'  N.     .  . 
73°  16'  E.      .  . 
600  feet  .     .  . 

Mahableshwtjr. 
.     .  17°59'N. 
.     .      73°  30'  E. 

Month. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Antumn. 

October 

to 
March. 

9  Years. 

1835  to 
1843. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1858  and 
1859. 

1855  to 
1859. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November 

December 

grs. 
4-5 

4-  0 

5-  1 

5-  6 

6-  8 

7-  4 
7-4 

.  7-1 
7-0 
5-8 
5-8 
4-7 

grs. 
■  4-4 

►  5-8 

►  7-3 
,6-2 

grs. 
4'9 

grs. 
5-4 
5-8 
5-8 

5-  6 

6-  8 

7-  7 
7-2 
7-8 
7-6 
7-0 
6-0 
5-7 

grs. 
-5-6 

>6-l 

f  \ 

-6-9 

grs. 
5-9 

grs. 

7-  4 

8-  0 

9-  1 
10-3 
10-  9 

7-  6 
9-5 
9-5 
9-2 

8-  5 
8-4 
6-4 

grs. 
|  7-3 

jlO-1 
|  8-9 
|  8-7 

grs. 
7-9 

grs. 
4-1 
3-5 

3-  8 

4-  3 

5-  7 

6-  9 
6-9 
6-8 
6-2 
6-6 
4-7 
4-4 

grs. 
|4-0 

j-4- 6 
j>  6- 9 
js-8 

grs. 
4-5 

6-9 

7-1 

9-5 

.  6-4 

Difference  between 
Greatest  and  Least 

'"Monthly  |  Seasonal 
Amount.   |  Amount. 

}... 

2-9 

2-0 

2-4 

2-0 

1-2 

4-5 

2-8 

1-6 

3-4 

2-9 

1-9 

Mean  for  Year  - 

5-9 

6-5 

8-7 

5-3 

Highest  in 

June  and 

Summer. 

August. 

Summer. 

May. 

Spring. 

June  and 

Summer. 

Jul}'. 

July. 

Lowest  in 

February 

Winter. 

January. 

Winter. 

Dec. 

Winter. 

February 

Winter. 

(continued.) 


.  Bombay. 

18°  53'  N. 

72°  52'  E. 

1,800  feet 

1,752  feet. 

October 

October 

October 

5  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

12  Years. 

Winter. 
Spring, 

to 
March. 

Month. 

1856  to 
1860. 

Summer, 
Autumn. 

April 

to 

September. 

1854  to 
1858. 

April 
to 

September. 

1847  to 
1858. 

Summer, 
Autumn. 

April 
to 

September. 

J  anuary 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 

grs. 
4-1 
3*9 

4-  5 

5-  3 

6-  7 

7-  2 
7-7 
7-6 
7-2 
6-1 
4-7 
4-1 

grs. 
|  4-0 

grs. 
4-5 

grs. 
5-1 
3-6 

1-  6 
3-6 

5-  3 

6-  4 

7-  2 
6-8 
6-8 
5-3 
3-6 

2-  4 

grs. 
-  3-7 

grs. 
3-3 

grs. 
6'4 
6'4 
7'4 
8'6 
9-0 
9-7 
9'5 
9"  1 
9*3 
8'9 
7-2 
6'4 

grs. 
|  6*4 

grs. 
7*1 

|  5-5 

}  '* 

6-9 

: 

3*5 
6'8 

6"0 

1  8-3 

|  9*4 

1 

>  8'5 
J 

9*2 

|  6-0 

5'2 

Difference  between 
Greatest  and  Least 

|  3'8 

3'5 

2-4 

5-6 

3-3 

2-7 

3-3 

3-0 

2-1 

i  A  \ 

Monthly    1  Seasonal 
Amount.    |  Amount. 

Mean  for  Year  - 

5-7 

4-8 

8-1 

Highest  in 
Lowest  in 

July- 
February. 

Summer. 
Winter. 

July. 
March. 

Summer. 
Spring. 

June. 
Jan.,  Feb., 
and  Dec. 

Summer. 
Winter. 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Bombay  Presidency. — 7.  Amount  of  Yapour  in  a  Cubic  Foot  of  Air — continued. 


.  AllMEDNTJGGUK. 

.     .     .      23°  34'  N. 
.     .    .      73°  1'  E. 

6  Years. 

Winter, 
Spring, 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 

October 

to 
March. 

Month. 

1 853  to 
1858. 

Summer, 
Autumn. 

April 
to 

September. 

1857  to 
1860. 

Summer, 
Autumn. 

April 

to 

September. 

1854  to 
1859. 

Summer, 
Autumn. 

April 
to 

September. 

January 
February 
March 
April  - 
May  - 

June  -          -  - 

July  - 

August 

grs. 
5-1 

grs. 

1 

[  5>1 

grs. 
5-7 

grs. 
3-2 
3-2 

grs. 

grs. 
3-6 

grs. 
4-2 
4-0 

grs. 

1        A  n 

r  4-2 

grs. 
4*7 

5-  2 

6-  5 

7-  2 

8-  8 

8-  9 

9-  3 
9-3 
7-8 
5-7 
5-0 

j.  6-3 
j>  9-0 

8-3 

3-  7 

4-  7 

6-  1 
8-0 
8-3 
8-4 

7-  1 

5-  4 
3-1 
3-0 

J.  4-8 

7-1 

4-4 

4-  7 

5'9 
7-0 
7-5 

6-  8 

7-  7 
6-3 

5-  1 
4-3 

!>  5-0 

1" 

6-2 

September 
October 
November 
December 

}, 

} 

|  6-4 

Difference  between 
Greatest  and  Least 

(  N 

Monthly   |  Seasonal 
Amount.   |  Amount. 

}" 

3-9 

2-6 

5-4 

5-1 

3-5 

3-7 

2-9 

1-5 

Mean  for  Year  - 

7-0 

5-3 

.5-7 

Greatest  in 
Least  in  - 

August  and 
i  September. 
December. 

Summer. 
Winter. 

August. 
December. 

Summer. 
Winter. 

September. 
February. 

Summer. 
Winter. 

(  r>r\~it  ti  71  tl  Pfi  \ 
1  C  Ultt  lit  etc  i*»  y 

....  25°  14'  N  

.     .     .      25°  30'  N. 

5  Years. 

Winter, 
Spring, 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 

October 

to 
March. 

Month. 

1856  to 
18G0. 

Summer, 
Autumn. 

April 
to 

September. 

1857  to 

Summer, 
Autumn. 

April 

to 

September. 

1856  and 
1857. 

Summer, 
Autumn. 

April 
to 

September. 

January 
February 

grs. 

3-  7 

4-  7 

grs. 

}  - 

grs. 
5-0 

grs. 
4-0 
4-3 

grs. 
|  4-0 

grs. 
4"  5 

grs. 

3-  9 

4-  2 

grs. 
|  4-0 

grs. 
4-7 

March 

May  -          -  - 

June  -           -  - 

July  -           -  - 

August 

September 

October 

November 

December 

5-  6 

6-  7 

8-  8 

9-  4 
9-5 
9-1 
8-2 
6-9 
4-2 
3-9 

|  7-0 
|  9-3 

8-6 

4-  6 

5-  3 

7-  4 
8'3 
9-2 
9-1 

8-  4 
0-3 
4-2 
3-7 

}  - 

|  8-9 

8-3 

5- 1 

5-  9 

6-  8 

7-  9 
9  •  0 
9-  1 

8-  7 

|  5-9 
|  8-7 

7-9 

|  6-4 

|  6-3 

7-1 

4-2 
3-9 

}„ 

Difference  between 
Greatest  and  Least 

j>  5-8 

5-2 

3-6 

2-8 

r                '  \ 

Monthly   I  Seasonal 
Amount.    |  Amount. 

5-5 

4-9 

3-8 

5-2 

3-2 

Mean  for  Year  - 

6-7 

6-2 

6-3 

Highest  in 
Lowest  in 

July. 
January. 

Summer. 
Winter. 

July. 
December. 

Summer. 
Winter. 

August. 
January  an 
December. 

^  Summer. 
Winter. 

5  U 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOKE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 8.  Amount  of  Vapour  required  for  Saturation. 

Tables  CXXVL,  showing  the  Average  Amount  of  Vapour  required  to  Saturate  a  Cubic  Foot  of  Air,  for  every 
Month  and  Quarter,  as  well  as  for  the  Periods  from  October  to  March  and  April  to  September,  with  the  Difference 
between  the  Greatest  and  Least  Months  and  Seasons,  and  the  Mean  for  the  Year,  between  the  Latitudes  15°  52' N.  and 
25°  30' N.,  and  between  the  Longitudes  69°  5'  E.  and  77°  2'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the 
most  part  in  the  Presidency  of  Bombay. 


Latitude 
Longitude 

.     .    74°42'E.  .     .  . 
.     .      2,260  feet      .  . 

.     .      2,320  feet      .  . 

.     .      17°48'N.      .  . 

Mahableshwur. 
.     .      17°  59'  N. 

.     .      4,500  feet. 

Month. 

2  Years. 

Winter, 
Spring, 

kj  Ll 111  1  I  1  '    i  , 

Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 

Sn  mmpr 

k_>  1 1 1 1 1  1 1  n  X  ^ 

Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

9  Years. 

1835  to 
1843. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 
February- 
March 
April 
May 
June 
July 
August 
September  - 
October 
November  - 
December  - 

grs. 
4-3 
6*3 
6-2 
6-1 
3-8 

2-  0 
1-4 
1-4 
1-8 

3-  6 
3-6 
3-8 

grs. 
|  4-8 

|  5-4 

}>- 

|  3-0 

grs. 
4-6 

grs. 

2-  9 

3-  6 

4-  5 
6-1 
4-5 
2-0 
2-5 
1-0 

1-  5 

2-  4 

3-  1 
2-6 

grs. 
1  3-0 

|  5-0 

}-« 

|  2-3 

grs. 
3-2 

grs. 
2-0 
2-0 
2-2 
2-5 
1-9 
5-6 
1-8 
1-1 

1-  1 

2-  1 

1-  0 

2-  7 

grs. 
■  2-2 

>•  2'2 
.  2-8 
.,4 

grs. 
2-0 

grs. 

3-  7 

4-  5 

5-  6 

6-  0 
4-0 
1-4 
0-9 

0-  5 

1-  3 
0-9 

2-  6 
2-9 

grs. 
►  3-7 

-  5-2 

-  0-9 

grs. 
3-2 

2-9 

2-9 

2-3 

2-3" 

Difference  between 
Greatest  and  Least 

Monthly  Seasonal 
Amount.  Amount. 

.  4-9 

3-8 

1-7 

5-1 

3'2 

0-3 

4-6 

1-4 

0-3 

5-5 

4-3 

0-9 

Mean  for  Year  - 

3-7 

3-0 

2-2 

2-8 

Greatest  in 
Least  in  - 

February 
July  and 
August. 

Spring. 
Summer. 

April. 
August. 

Spring. 
Summer. 

June. 
Nov. 

Summer. 
Autumn. 

April. 
August. 

Spring. 
Summer. 

{continued.) 


.     .    .     .  74°0'E  

.  Bombay. 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

12  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1856  to 
1860. 

April 
to 

September. 

1854  to 
1858. 

April 
to 

September. 

1847  to 
1858. 

April 
to 

September. 

January 
February 
March 
April 

May  -          -  - 

June  -          -  - 

July  -          -  - 

August 

September 

October 

November 

December 

grs. 
3-7 
5-8 
5-8 
7-1 
5-0 
3-4 

2-  0 
.  1*5 

1-9 

3-  6 

4-  4 

O  .  »7 

grs. 

-  4-4 

•  6-0 

-  2-3 

-  3-3 

grs. 
4-5 

grs. 

3-  7 

4-  9 
9-7 
7-7 
7-1 
4-9 
2-5 
2-9 
2-9 

4-  7 

5-  8 

6-  1 

: 

grs. 

►  4-9 

>  8-2 

grs. 
5-8 

grs. 

2-  7 

3-  3 
3'6 

3-  4 

4-  2 
2-3 

1-  8 

2-  2 

1-  7 

2-  8 

3-  4 

grs. 
}  3. 

|  3-7 
|  2-6 

grs. 
3-2 

3-5 

4-5 

2-6 

-    tl  4 

3-3 

Differenc 
Greatest 

Monthly 
Amount. 

e  between 
and  Least 

> 

Seasonal 
Amount. 

•  5-6 

3-7 

1-0 

7'2 

4-8 

1-3 

2-5 

1-6 

0-6 

Mean  for  year 

4-0 

5-2 

2-9 

Greatest  in 
Least  in 

April. 
August. 

Spring. 
Summer. 

March. 
July. 

Spring. 
Summer. 

May. 
September. 

Spring. 
Summer. 

TO  INQUIKE  INTO  THE  SANITAKY  STATE  OF  THE  AKMY  IN  INDIA. 
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Bombay  Presidency. — 8.  Amount  of  Vapour  required  for  Saturation — continued. 


.     .     .     .    74°  45'  E  

.     .     .     .  73°  1'  E. 
.     .     .     .1,900  feet. 

Month. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 


Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1853  to 
1858. 

April 
to  ; 
September. 

1857  to 
1860. 

April 

to 

September. 

1854  to 
1859. 

April 
to 

September. 

January 
February 
March 
April 
May  - 

June  -          -  - 

July  -          -  - 

August 

September 

October 

November 

December 

grs. 
2-8 
4-6 

6-  5 

7-  5 

8-  1 
4-8 

2-  8 
1-7 
1-7 

3-  2 

4-  0 
3-5 

grs. 
|  3-6 

}» 
}.,, 

|  3-0 

grs. 
4-1 

grs. 

4-  6 

5-  9 

7-  6 

8-  9 

9-  2 
6'4 
4-5 
.3-3 

4-  6 
6'6 

6-  3 

5-  3 

} 

1 

J 

1 

grs. 

-  5-3 

■  8*6 

-  4-7 
.  5-8 

grs. 
6-0 

grs. 

4-  1 

5-  4 

7-  3 

8-  9 
7-7 
4-0 

2-  5 
2*9 
2'0 

3-  7 
3-7 
3-7 

grs. 
1  4-4 

1  8-0 

I- 

grs. 
4-6 

4-7 

6*1 

4-8 

Difference  between 
Greatest  and  Least 

|  6-4 

4.4 

0-6 

5-9 

3-9 

0-1 

6-9 

4-9 

4-2 

r 

Monthly 
Amount. 

Seasonal 
Amount. 

Mean  for  Year  - 

» 

4-3 

6-1 

4-7 

Greatest  in 
Least  in  - 

May. 
August  and 
September. 

Spring. 
Autumn. 

May. 
August. 

Spring. 
Summer. 

April. 
September. 

Spring. 
Summer, 
Autumn. 

{continued.) 

Place  

.     .     .     .    24°  51'  N  

.     .     .     .     77°  2'  E  

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 


Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1850  to 
1860. 

April 
to 

September. 

1857  to 
1859. 

April 

to 

September. 

1856  and 
1857. 

April 
to 

September. 

January 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 

grs. 
3-8 

3-  6 
5-0 
5-7 

4-  8 

5-  0 
3-7 

2-  9 

3-  8 

5-  1 

6-  4 

4-  4 

grs. 
|  3-9 

|  5-2 
1  3-9 

grs. 
4-7 

grs- 
3-5 

5-  1 
8-2 

10*4 
8-8 

6-  5 

3-  6 
2-2 
3*3 

6-  1 

7-  1 

4-  6 

grs. 
J-  4-4 

|>  5-5 

grs. 
5-7 

grs. 

2-  7 
4-1 
6*2 

7-  7 

8-  5 
7-8 
6-3 
4-9 
4-1 
4-6 
4-6 

3-  1 

grs. 
|  3-3 

J" 

1  6-3 
|  4-4 

grs. 
4-2 

4-1 

5-8 

6-5 

Difference  between 
Greatest  and  Least 

.... 

1-3 

0-6 

8-2 

5-0 

0-1 

5-8 

4-2 

2'3 

i— 

Monthly 
Amount. 

Seasonal 
Amount. 

Mean  for  Year  - 

4-5 

5-8 

5-4 

Greatest  in 
Least  in  - 

November. 
August. 

Spring. 
Summer 
and  Winter. 

April. 

August. 

Spring. 
Summer. 

May. 
January. 

Spring. 
Winter. 

5U2 


892 


ADDENDA  TO  EVIDENCE  TAKEN  ^EFOBE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 9.  Degree  of  Humidity. 

Table  CXXVIL,  showing  the  Average  Degree  of  Humidity  for  every  Month  and  Quarter  as  well  as  for  the  Periods 
October  to  March  and  April  to  September,  with  the  Difference  between  the  Most  Humid  and  Driest  Months  and 
Seasons,  and  Mean  Degree  of  Humidity  for  the  Year,  between  the  Latitudes  15°  52'  N.  and  25°  30'  N.,  and  between  the 
Longitudes  69°  5'  E.  and  77°  2'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part  in  the  Presidency 
of  Bombay. 


Place  . 
Latitude. 
Longitude 
Height  . 


Month. 


January- 
February 
March 
April 
May 
Jane 
July 
August 
September  - 
October 
November  - 
December  - 


Difference  between 
Most  Humid  and  Least 
Hiunid 


i  '  ■> 

Months.    |  Seasons. 


Mean  for  Year 


Most  humid 
Driest 


,  Belgaum 
15°  52'  N. 
74°  42' Jl. 

.  2,260  feet 


2  Years. 


1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


51 
39 
44 
48 
63 
79 
84 
84 
79 
62 
62 
54 


45 


}  48 


82 


68 


34 


October 

to 
March. 


April 
to  Sep- 
tember. 


52 


73 


21 


63 


July  and 
August. 
February 


Summer. 
W  inter. 


Sattaka  , 
17°  40'  N. 

,  74°  2'  E. 

,  2,320  feet 


5  Years. 


1855  to 
1859. 


65 
62 
56 
48 
60 
79 
75 
89 
84 
74 
66 
69 


41 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


|  65 


55 


81 


26 


65 


69 


August. 
April. 


Summer. 
Spring. 


.Dapoolee. 

17°  48' N. 

73°  16'  E. 
.  600  feet.  . 


2  Years. 


1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


79 
79 
80 
80 
85 
58 
85 
90 
89 
80 
89 
70 


32 


76 
82 


1, 


86 


10 


October 

to 
March. 


April 
to  Sep- 
tember. 


79 


81 


80 


August. 
June. 


Autumn. 
Winter. 


Mahableshwttr. 

17°  59'  N. 

73°  30'  E. 
.     .  4,500  feet. 


9  Years. 


1835  to 
1843. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


53 
44 
40 
41 
59 
83 
88 
94 
83 
88 
64 
60 


54 


|  52 


47 


88 


41 


58 


74 


16 


66 


August. 
March. 


Summer. 
Spring. 


(continued.} 


Place . 
Latitude  . 
Longitude . 
Height 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


POONA 
18°  30'  N. 
74°  0'  E. 
1,800  feet. 


Years. 


1856  to 
tsi;o. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


Difference  between 
Most  Huroid  and  Least 
Humid 


Months. 


Seasons. 


Mean  for  Year  - 


Most  humid 
Driest 


53 
40 
44 
43 
57 
67 
79 
84 
79 
63 
52 
53 


49 
48 

77 

65 


44 


29 


68 


17 


59 


August. 
February. 


Summer. 
Spring. 


Seeook 
18°  50'  N. 
77°  25'  E. 
1,752  feet. 


Years. 


1854  to 
1858. 


58 
42 
15 
25 
43 
56 
75 
71 
71 
53 
38 
28 


60 


Winter, 
Spring, 
Summer, 
Autumn. 


43 
27 

67 

54 


40 


October 

to 
March. 


April 
to 

September. 


35 


57 


22 


48 


July. 
March. 


Summer. 
Spring. 


.  Bombay. 
18°  53'  N. 
72°  52'  E. 


12  Years. 


1847  to 
1858. 


70 
67 
67 
72 
68 
80 
85 
80 
85 
76 
67 
67 


Winter, 
Spring, 
Summer, 
Autumn. 


68 
69 

82 

76 


14 


October 

to 
March. 


April 
to 

September. 


64 


80 


16 


74 


July  and 
September. 
Feb.,  Mar., 
Nov.  &  Dec. 


Summer. 
Winter. 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Bombay  Presidency. — 9.  Degree  of  Humidity — continued. 


Place    .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January- 
February 
March 
April 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 
Most  Humid  and  Least 
Humid 


Months. 


Seasons. 


Mean  for  Year 


Most  humid 
Driest 


Dhoolia 
20°  54'  N. 
74°  45'  E. 
1,000  feet 


6  Years. 


1853  to 
1858. 


65 
52 
45 
46 
47 
65 
76 
85 
85 
71 
59 
57 


40 


Winter, 
Spring, 
Summer, 
Autumn. 


58 
46 


27 


October 

to 
March. 


April 
to 

September. 


58 


67 


63 


Aug.  and 
September. 
March. 


Summer. 
Spring. 


Rajcote 
22°  18'  N. 
70°  50'  E. 
450  feet 


4  Years. 


1857  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


41 

35 
33 
35 
40 
55 
64 
72 
60 
45 
33 
36 


39 


37 

36 

64 
46 


28 


37 


54 


46 


August. 

March  and 
November. 


Summer. 
Spring. 


.  AlOIEDNUGGUR. 

.     23°  34'  N. 
.      73°  1'  E. 
1,900  feet. 


6  Years. 


1854  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


50 
43 
38 
35 
43 
63 
75 
71 
79 
63 
58 
53 


44 


49 

39 

70 
67 


31 


October 

to 
March. 


April 

to 

September. 


51 


61 


10 


56 


September. 
April. 


Summer. 
Spring. 


{continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height .  . 


Month. 


January 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 


Difference  between 
Most  Humid  and  Least 
Humid 


KUERACHEE 
24°  51'  N. 
77°  2'  E. 
27  feet. 


Months. 


Seller, ,| 


Mean  for  Year  - 


Most  humid 
Driest  - 


5  Years. 


1856  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


49 
57 
53 
54 
65 
65 
72 
76 
68 
57 
39 
47 


37 


51 

57 

71 

55 


20 


October 

to 
March. 


April 
to 

September. 


50 


67 


17 


58 


August. 
November. 


Summer. 
Winter. 


Deesa 
25°  14'  N. 
72°  5'  E. 
400  feet. 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


52 
46 
36 
34 
45 
56 
72 
80 
72 
51 
37 
44 


46 


47 

38 

69 
53 


31 


October 

to 
March. 


April 
to 

September 


43 


59 


16 


51 


August. 
April. 


Summer. 
Spring. 


Hyderabad. 
25°  30'  N. 
69°  5'  E. 
99  feet. 


2  Years. 


1856  and 
1857. 


Winter, 
Spring, 
Summer, 
Autumn. 


59 
50 
44 
43 
44 
50 
59 
65 
68 
60 
48 
56 


55 
44 


15 


October 

to 
March. 


April 

to 

September. 


55 


54 


September. 
April. 


Autumn. 
Spring. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bombay  Presidency. — 10.  Sun  Temperature. 

Table  CXXVIIL,  showing  the  Average  Sun  Temperature,  for  every  Month  and  Quarter,  as  well  as  for  the  Periods 
October  to  March  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months  and  Seasons, 
and  Mean  for  the  Year,  between  the  Latitudes  15°  50'  3ST.  and  25°  30'  N.,  and  between  the  Longitudes  67°  2'  E.  and 
77°  25'  E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency  of  Bombay. 


.     .     .  15°  50'  N. .     .  . 
.     .     .  73°41'E.  .     .  . 

.     .     .  15°52'N.  .     .  . 

.     .     .  16°42'N.  .     .  . 

.  Sattara. 
.    .     .17°  40'  N. 

Month. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

1855  to 
1859. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1856  and 
1857. 

A  pril 
to  Sep- 
tember. 

1856  to 
1859. 

April 
to  Sep- 
tember. 

1850  to 
1859. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

O 

90 
96 
98 
101 
97 
86 
89 
■  82 
81 
89 
89 
91 

o 

1  92 
|  99 

|  86 

|  86 

o 

92 

O 

114 
119 
119 
114 
115 
92 
89 
85 
96 
112 
104 
111 

o 

►  115 

>  116 

.  89 
.  104 

o 

113 

O 

93 
95 
100 
100 
95 
85 
90 
79 
82 
86 
93 
94 

= 

o 

■  94 

■  98 

.  85 

L" 

o 

93 

108 
109 
106 
112 
95 
83 
75 

83 
83 
101 
104 

o 

|  107 
|  104 

1  89 

o 

89 

98 

88 

Difference  between 
t  \ 

Hottest  Hottest 
and.  Coldest  and  Coldest 

Months.  Seasons. 

,  20 

13 

3 

34 

27 

15 

21 

13 

5 

Mean  for  Year  - 

91 

106 

91 

Highest  in. 
Lowest  in 

April. 
Sept. 

Spring. 

Summer 

and 
Autumn. 

Feb.  and 
March. 
August. 

Spring. 
Summer. 

Mar.  and 
April. 
August. 

Spring. 
Summer. 

(continued.) 


0 

.     .     .18°30'N.  .     .  . 
.    .     .  74°  0'  E.  .     .  . 

.  Seroor  . 
.    .     .18°50'N.  .     .  . 

.  Dhoolia. 
.     .  ,20°54'N. 

Month. 

2  Yea'rs. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 
to  ; 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

7  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

1856  to 
1860. 

O 

98 
107 
112 
111 
104 

95 

91 

89 

95 
105 
103 

98 

April 
to  Sep- 
tember. 

1854  to 
1858. 

April 
to  Sep- 
tember. 

1853  to 
1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

9°8 
99 
102 
104 
96 
89 
85 
84 
89 
99 
101 
95 

o 

} 

|  101 
1  86 
|  96 

o 

99 

o 

•  101 

>  109 

:  92 

►  101 

o 

104 

O 

107 
111 
118 
119 
112 
106 

102 
111 
113 
117 

0 

|  112 
1  116 

|  109 

0 

O 

103 
106 
113 
115 
115 
103 
89 
86 
91 
98 
100 
96 

: 

o 

►  102 
.  114 

►  93 

►  96 

o 

103 

99 

91 

96 

Difference  between 
»  -*  * 

Hottest  Hottest 
and  Coldest  and  Coldest 

Months.  Seasons. 

>  20 

15 

8 

23 

17 

8 

7 

29 

21 

4 

Mean  for  Year  - 

96 

100 

101 

Highest  in 
Lowest  in 

April. 
August. 

Spring. 
Summer 

March. 
August. 

Spring. 
Summer. 

April 
and  May. 
August. 

Spring. 
Summer. 
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Bombay  Presidency. — 10.  Sun  Temperature — continued. 


Longitude 

.  AuMEDNVJGGUR  . 

.  .     73°  r  e. 

Neemuch 
.     .      24°27'N.      .  . 
.     .      74°  54'  E.       .  . 

.  Mount  Aboo. 
24°  45'  N. 
.     ,      72°  49'  E. 

Month. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

1  Year. 
1860. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

looo  to 
1858. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1857  to 
1860. 

1854  to 
1859. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 

103 
111 
117 
119 
117 
111 

119 
123 
110 

1 

j  108 
1  118 

0 

106 
110 
114 
114 
109 
94 
86 
87 
89 
103 
106 
105 

o 

|  107 
|  112 

|  89 

j  99 

107 

o 

75 
84 
97 
97 
94 
82 

82 

89 
87 

O 

■  82 
►  96 

78 
86 
91 
97 
100 
95 
83 
83 
80 
91 
90 
93 

= 

o 

y  86 
.  96 

■- 

-  87 

0 

88 

96 

89 

Difference  between 

Hottest     1  Hottest 
and  Coldest  |  and  Coldest 
Months.     |  Seasons. 

28 

23 

11 

10 

1 

Mean  for  Year  - 

102 

89 

Highest  in 
Lowest  in 

March 
and  April 
July. 

Spring. 
Summer. 

May. 
January. 

Spring. 
Winter. 

(continued) 


Place 

Kurrachee 

Deesa 

.  Hyderabad. 

24°  51'  N 

67°  2'  E 

69°  5'  E. 

Height 

400  feet. 

99  feet. 

October 

October 

October 

Month. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

2  Years. 

Winter, 
Spring, 

to 
March. 

1856  to 
1860. 

April 
to 

September. 

1857  to 
1859. 

April 
to 

1856  and 
1857. 

Summer, 
Autumn. 

April 
to 

September. 

September. 

O 

O 

o 

o 

O 

O 

o 

January 
February 

91 

96 

94 

99 

104 
109 

.  107 

Ill 

102 

■ 

March 
April  - 
May  - 
June  - 
July  - 
August 

102 
103 
102 
107 

98 
95 

= 

-  102 
.  100 

100 

118 
126 
127 
122 
120 
106- 

.  123 
.  116 

119 

115 
117 
122 
123 
114 
108 

►  118 
-  115 

September 
October 
November 
December 

99 
106 
107 

94 

■  104 

114 
122 
116 
108 

►  117 

104 
113 
103 

92 

■  107 

Difference  between 

I 

Hottest 
and  Coldest 
Months. 

Hottest 
and  Coldest 
Seasons. 

|  1G 

10 

1 

23 

16 

8 

Mean  for  Year  - 

100 

115 

Highest  in 

June. 

Spring. 

May. 

Spring. 

Lowest 

in 

January. 

Winter. 

January. 

Winter. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Tables  showing  the  Monthly,  Quarterly,  Half  Yearly,  and  Yearly  Means,  and  Differences  between  the 
Hottest  and  Coldest  Months  and  Seasons,  of  Observations  taken  for  the  most  part  in  the  Presidency  of 
Bengal,  arranged  in  the  order  of  Latitude,  of  the  following  Meteorological  Elements  : — 

1 .  Maximum  Temperature  of  the  Air.  b*.  Temperature  of  the  Dew  Point. 

2.  Minimum  Temperature  of  the  Air.  7.  Amount  of  Vapour  in  a  Cubic  Foot  of  Air. 

3.  Daily  Range  of  Temperature.  8.  Additional  Weight  of  Vapour  required  for  Saturation. 

4.  Temperature  of  the  Air.  9.  Degree  of  Humidity. 

5.  Readings  of  the  Dry  and  Wet  Bulb  Thermometers,  j    10.  Sun  Temperature. 

Bengal  Presidency. — 1.  Maximum  Temperature  of  the  Air. 
Table  CXXIX.,  showing  the  Average  Maximum  Temperature  for  every  Month  and  Quarter  as  well  as  for  the 
Periods  October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months 
and  Seasons,  and  Mean  Maximum  Temperature  for  the  Year,  between  the  Latitudes  20°  15'  N.  and  34°  20' N.,  and 
between  the  Longitudes  71°  29'  E.  and  92°  46'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part 
in  the  Presidency  of  Bengal. 


Place     .    .  . 
Longitude 

.  Seetabuldee  . 
.     .     .  939  feet  .     .  . 

.  Fort  William  . 

.     .      88°  25'  E.      .  , 
.    .    .    8  feet    .    .  . 

.  Beriiampore. 
.     .     .  24°  5'  N. 
.    .      88°  17'  E. 

Month. 

1  Year. 

Winter, 
Spring, 
Summc  r. 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1858  to 
1860. 

1855  to 
1859. 

1857  to 
1859. 

1859. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

89 
95 
98 
101 
93 
84 
87 
87 
88 
87 
85 
84 

|  89 

b 

|  8G 

}. 

o 

89 

O 

80 
84 
88 
97 
99 
90 
84 
83 
84 
85 
79 
74 

J 

O 

■  79 
>■  95 

►  86 

•  83 

0 

82 

O 

78 
83 
90 
93 
94 
91 
88 
87 
88 
87 
82 
77 

: 

O 

►  79 
.  92 

•  89 

-  86 

o 

83 

7°6 
82 
91 
98 
99 
100 
92 
90 
91 
88 
81 
75 

o 

|  78 
|  96 

|  94 

|  87 

0 

82 
95 

90 

89 

88 

Difference  between 

hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

i" 

11 

1 

25 

12 

7 

17 

13 

5 

25 

18 

13 

Mean  for  Year  - 

90 

86 

86 

89 

Highest  in 
Lowest  in 

April. 
December. 

May. 
December. 

May. 
December. 

June. 
December. 

{continued.) 


.     .     .  83°  0'  E.  .     .  . 

.  Chirrapoongee. 

.     .      91°45'E.      .  . 
.     .      4,118  feet.      .  . 

Benares 
.     .     .  270  feet  .     .  . 

.  Ghazeepore. 
.     .      80°  48'  E. 

Month. 

10  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1850  to 
1859. 

April 
to  Sep- 
tember. 

1859  and 
1860. 

April 
to  Sep- 
tember. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

1856  to 
1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November 

December 

O 

76 
82 
93 
98 
102 
103 
96 
94 
93 
91 
85 

o 

|  78 
|  98 

|  98 

1  90 

84 

O 

61 

65 
67 
72 
74 
71 
73 
71 
72 
73 
64 
58 

o 

1" 

}- 

o 

64 

O 

73 
74 
78 
88 
98 
90 
87 
83 
86 
81 
74 
68 

: 

O 

■» 

-  88 

>  80 

o 

74 

O 

79 
84 
95 
99 
105 
103 
97 
100 
93 
91 
85 
74 

O 

■» 

►  100 

■  100 

■  90 

0 

84 

97 

72 

89 

99 

Difference  between 
l~         ■       ,  ^ 

Hottest  Hottest 
and  Coldest  and  Coldest 

Months.  Seasons. 

>  27 

20 

13 

16 

ii 

8 

30 

16 

15 

3  1 

21 

15 

Mean  for  Year  - 

91 

68 

82 

92 

Highest  in 
Lowest  in 

June. 
January. 

May. 
December. 

May. 
December. 

May. 
December. 
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Bengal  Presidency. — 1.  Maximum  Temperature  of  the  Air — continued. 


Longitude 
Height   .     .  . 

.     .      26°  15'  N.      .  . 

.     .      26°  42'  N.      .  . 

.  Dakjeeling. 
.     .  .27°2'N. 
.     .     88°  18'  E. 
.     .      7,000  feet. 

Month. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer 
Autumn 

October 

to 
March. 

1858  to 
1860. 

1854  to 
1858. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

•  April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

Augvist 

September  - 

October 

November 

December 

O 

78 
78 
89 
98 
100 
98 
96 
88 
88 
86 
78 
66 

o 

.« 

.  96 
►  94 
.  84 

o 

79 

o 

79 
95 
94 
102 
111 
110 
112 
87 
99 
93 
92 
73 

O 

-102 
>103 
►  95 

o 

88 

O 

74 
82 
91 
99 
103 
93 
87 
85 
88 
87 
81 
74 

O 

■» 

*  98 
88 
>  85 

o 

81 

O 

50 
51 
57 
60 
63 
65 
64 
65 
65 
61 
57 
52 

I- 51 

.  60 
.  65 

\" 

o 

53 

95 

103 

93 

64 

T)i  PF7»rf 'ti fp  hftwppn 

Hottest    |  Hottest^ 
and  Coldest  and  Coldest 
Months.  Seasons. 

}" 

22 

16 

39 

21 

15 

29 

21 

12 

15 

14 

11 

Mean  for  Year  - 

87 

96 

87 

59 

Highest  in 

May. 

July. 

May. 

June 

August, 

and 

September. 

Lowest  in 

December. 

December. 

January  and  December,  j 

January. 

(continued.} 


Place     .     .  . 
Latitude 
Longitude 
Height    .     -  . 

.    Agra  . 
.     .      27°11'N.      .  . 
.     .      77°53'E.      .  . 

,  Meerut  . 
.     .      28°  59'  N.      .  . 
.     .      77°46'E.      .  . 
.     .     .  900  feet  .     .  . 

Nynee  Tal 
.     .      29°  20'  N.      .  . 

.     .      6,400  feet       .  . 

ROORKEE. 

.     .      29°  53'  N. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

1860. 

1859. 

April 
to  Sep- 
tember. 

1846  to 
1854. 

April 
to  Sep- 
tember. 

1860. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November 

December 

O 

73 
82 
95 
109 
109 
112 
102 

0 

}. 

|l04 

}■ 
}• 

o 

72 
74 
76 
92 
103 
97 
99 
92 
95 
90 
81 
69 

' 

O 

•  72 

■  90 

■  96 
►  85 

o 

77 

O 

64 
65 
72 
78 
83 
81 
77 
76 
76 
76 
71 
67 

= 

O 

-  65 

™ 

■  78 
►  74 

o 

69 

O 

98 
96 
98 
100 
94 
94 
92 

94 

78 

Difference  between 

Hottest    1  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

} 

34 

24 

17 

19 

13 

9 

Mean  for  Year  - 

86 

74 

Highest  in 
Lowest  in 

May. 
December. 

May. 
Januaiy. 

5  X 
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Bengal  Presidency. — 1.  Maximum  Temperature  of  the  Air — continued. 


Mean  Meek  . 

.    Ferozepoee    .  , 

Punjab,  Umritsir,  and 
Govindgurh. 

Latitude    .  .  . 

•  • 

30°  34'  N.      .  . 

30°  55'  N 

31°  40'  N. 

Longitude  .  .  . 

76°  44'  E 

74°  4'  E 

74°  35' E 

74°  45'  E. 

Height  .... 

•  • 

1,050  feet      .  . 

720  feet 

October 

October 

October 

October 

2  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

3  Years. 

Winter, 
Spring, 

to 
March. 

Month. 

1851  and 
1852. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

O 

O 

o 

O 

o 

o 

O 

o 

o 

O 

0 

January 

February 

March 

April 

may 

June 

July 

August 

September  - 

October 

November  - 

December  - 

81 
86 
84 
101 
109 
113 
108 
100 
100 
98 
84 
76 

■« 

84 

64 
72 
80 

-  68 

74 

72 
77 
89 

}••'* 

80 

61 
66 
76 

83 
89 
92 
89 
88 
86 

-  64 

70 

■  98 
►  107 

105 

92 
98 
95 
96 
95 
91 
84 
78 
69 

-  90 

-  95 

94 

95 
105 
106 
101 
96 
96 
89 
81 
73 

j  96 
jlOl 

99 

.  83 
.  90 

88 

>  94 

►  84 

|  89 

84 
72 
65 

f» 

Difference  between 

i  f  l 

Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

37 

26 

21 

34 

27 

20 

34 

27 

19 

31 

26 

18 

Mean  for  Year  - 

95 

84 

90 

79 

Highest  in 

June. 

May. 

June. 

June. 

Lowest  in 

December. 

January. 

January. 

January. 

(continued.) 


Latitude    .  .  . 
Height  .... 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to 

September. 

1859. 

April 
to 

September. 

1855  to 
1860. 

April 
to 

September. 

January 
February 
March 
April 
May 
June 
July  • 
August 
September  - 
October 
November  - 
December  - 

o 

63 
66 
80 
89 
94 
98 
93 
92 
91 
86 
76 
64 

0 

|  64 
|  88 

|  94 
}  84 

o 

72 

0 

100 
102 
98 
96 
95 
90 

o 

|  99 

o 

O 

60 
62 
73 
87 
96 
102 
100 
99 
94 
86 
74 
63 

o 

|  62 
|  85 

|  100 

I  85 

o 

71 

93 

96 

Difference  between 

r~   t~ 

Hottest  Hottest 
and  Coldest  1  and  Coldest 
Months.  Seasons. 

35 

30 

21 

42 

38 

25 

Mean  for  Year  - 

83 

;■  .8-3». 

Highest  in 
Lowest  in 

June. 
January. 

June. 
January. 
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Bengal  Presidency. — 2.  Minimum  Temperature  of  the  Air. 

Table  CXXX.,  showing  the  Average  Minimum  Temperature  of  the  Air  for  every  Month  and  Quarter,  as  well 
as  for  the  Periods  October  to  March  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest 
Months  and  Seasons,  and  Mean  Minimum  Temperature  for  the  Year  between  the  Latitudes  20°  15'  N.  and  34°  20'  N., 
and  between  the  Longitudes  71°  29'  E.  and  92°  46'  E.,  arranged  in  "the  order  of  Latitude,  and  for  the  most  part  in 
the  Presidency  of  Bengal. 


Place  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Difference  between 


Hottest  Hottest 
and  Coldest  and  Coldest 
Months.    |  Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Thtet  Mto 
20°  15'  N.  . 
92°  46'  E.  . 
.  240  feet  . 


1  Year. 


1859. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


53 
62 
67 
77 
78 
75 
77 
78 
78 
76 
66 
62 


25 


59 

74 
77 


64 


1.3 


71 


May,  August,  and  September 
January. 


Seetabtjldee 
21°  10'  N. 
.  79°  9' E.  . 
.  939  feet  . 


3  Years. 

1858  to 
1860. 


|  October 

!  March. 
Spring,  |_  

Summer,  . 

Autumn.   .  £ 

to  Sep- 
tember. 


61 
75 
78 
87 
92 
86 
81 
80 
80 
77 
69 
65 


31 


67 
86 

82 


19 


Fokt  William  .    .  I  .    .  Beehampoee. 
22°  34'  N.      .....  24°  5'  N. 


88°  25'  E. 


5  Years.  Winter, 
Spring, 


1855  to  Summer, 
1859.  Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


.88°  17'  E. 
.76  feet. 


3  Years. 

1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


84 


13 


78 


May. 
January. 


60 
65 
73 
77 
79 
81 
80 
79 
80 
77 
67 
59 


61 
76 

80 


19 


68 


51 
54 
61 
69 
71 
77 
76 
77 
78 
70 
60 
55 


11 


53 


67 


69 


24 


58 


74 


16 


73 


67 


June. 
December. 


September. 
January. 


(continued.) 


Place  . 
Latitude. 
Longitude 
Height  . 


Month. 


January 
February 
March 
April 
May 
June 
July  ' 
August 
September  - 
October 
November  - 
December  - 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons, 


Mean  for  Year 


Highest  in 
Lowest  in 


Chunae 
25°  5'  N. 


83°  0'  E. 
250  feet 


10  Years 


1850  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


Benaees 
25°  17'  N. 
.  83°  4'  E. 
.  270  feet 


2  Years. 


April 
to  Sep- 
tember. 


54 
57 
63 
74 
80 
81 
79 
78 
77 
72 
62 
53 


28 


O 

I  55 


79 


24 


60 


74 


1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


.Ghazeepoee 
.25°  49'  N. . 
.80°  48'  E.  . 


ClIIRRAPOONGEE. 
.25°  14'  N. 

.  91°  45' E. 
.  4,118  feet. 


April 
to  Sep- 
tember. 


14 


69 


'June. 
December. 


60 
65 
71 
80 
88 
85 
85 
80 
81 
78 
67 
59 


29 


61 

80 

83 


66 


4  Years. 


1856  to 
1859. 


83 


75 


May. 
December. 


57 
60 
67 
77 
82 
82 
83 
81 
81 
74 
62 
56 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


2  Years. 


April 
to  Sep- 
tember, 


58 


82 


63 


24 


1859  and 
1860. 


Winter, 
Spring, 
Summer 
Autumn 


October 

to 
March. 


52 
50 
56 
64 
66 
66 
68 
67 
67 
65 
48 
47 


72 


July. 
December. 


21 


o 

I  50 


62 


67 


60 


April 
to  Sep- 
tember. 


53 


66 


17 


13 


60 


July. 
December. 


5X2 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOKE  THE  COMMISSIONERS  APPOINTED 
Bengal  Presidency. — 2.  Minimum  Temperature  of  the  Air — continued. 


Place  . 
Latitude . 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


(continued.*) 


,  LlJCKNOW . 

.  26°  0'  N.  . 
.  82°  0'  E.  . 
,  360  feet  . 


3  Years. 


1858  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


53 
59 
69 
78 
81 
82 
80 
81 
82 
73 
62 
55 


29 


56 
76 

81 


25 


GWALIOE  .      .      .    I   .      .    KlIERWARRAH  . 

.26°  15/ N..     .        I  .     .     .26°  42' N..  . 

78°0'E  79°I2'E..  . 

.    .  1,200  feet.  . 


1  Year. 
1859. 


62 


81 


19 


71 


June  and  September. 
January. 


58 
53 
62 
71 
79 
80 
78 
78 
84 
76 
64 
50 


34 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


5  Years. 


1854  to 
1858. 


54 
71 


60 


81 


21 


70 


September. 
December. 


53 
58 
67 
76 
84 
81 
78 
76 
76 
68 
54 
52 


32 


Winter, 
Spring, 
Summer, 
Autumn. 


}' 


54 
76 

78 

66 


October 

to 
March. 


April 
to  Sep- 
tember. 


58 


24 


20 


69 


May. 
December. 


.  Darjeeling. 

.  .  27°  2'  N. 

.  .88°18'E. 

.  .7,000  feet. 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


39 
39 
46 
50 
53 
58 
58 
58 
56 
50 
44 
39 


19 


39 


50 


58 


50 


19 


October 

to 
March. 


April 
to  Sep- 
tember. 


43 


55 


12 


49 


June,  July,  and  August. 
Dec,  Jan.,  and  Eeb. 


Place  . 
Latitude. 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
ami  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


.  Agra 
.27°  ll'N. 
,  77°  53'  E. 
.  800  feet  , 


Mean  for  Year 


Highest  in 
Lowest  in 


1  Year. 


1860. 


43 
51 
58 
70 
77 
83 
82 


Winter, 
Spring, 
Summer. 
Autumn. 


68 


,  Meerut 
.28°  59' N. 
.  77°  46'  E. 
.  900  feet 


1  Year. 
1859. 


Winter, 
Spring, 
Summer. 
Autumn. 


50 
55 
58 
71 
77 
83 
85 
80 
76 
63 
50 
53 


35 


|  53  • 


69 


83 


63 


October 

to 
March. 


Nynee  Tal 
.  29°  20'  N. . 
.  79°  30' E.. 
.  6,400  feet . 


9  Years. 


April 
to  Sep- 
tember. 


55 


78 


30 


23 


67 


July. 

January  and  November. 


1846  to 
1854. 


28 
31 
38 
45 
52 
57 
59 
58 
54 
46 
38 
35 


31 


Winter, 
Spring, 
Summer 
Autumn 


31 

45 

58 
46 


27 


October 

to 
March. 

April 
to  Sep- 
tember. 


36 


55 


19 


45 


July. 
January. 


.Roorkee. 
.  29°  53'  N. 
.  77°  57'  E. 


1  Year. 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


70 
79 
79 
80 
78 
77 
59 


79 
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Bengal  Presidency. — 2.  Minimum  Temperature  of  the  Air — continued. 


Place 
Longitude 

.  Umballa 

.    Mean  Meer  . 

.     .     .  74°  4'  E.  .     .  . 
.     .     .1,128  feet.     .  . 

.    Feeozepoee  . 

.     .      74°  35'  E.      .  . 
.     .     .  720  feet  .     .  . 

.    The  Punjab. 
31°  40'  N. 
.     .      74°  15' E. 
.     .  800  to  900  feet. 

Month. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring. 
Summer, 
Autumn. 

October 

to 
March. 

1 

851  and 
1852. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

• 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November  - 

December 

O 

37 
46 
50 
54 
62 
76 
74 
76 
65 
54 
41 
37 

o 

|  40 
|  55 

}" 
}" 

0 

44 

o 

45 
48 
62 
66 
74 
82 
78 
77 
74 
66 
59 
51 

O 

►  48 
■  67 

- 

.  66 

55 

o 

47 

58 
63 
67 
83 
84 
80 
76 
78 
69 
56 
52 

O 

- 

-  80 

-  68 

0 

57 

o 

47 
54 
60 
71 

82 
S6 
85 
84 
80 
67 
51 
44 

O 

►  48 

V 

-  85 

►  06 

52 

69 

75 

78 

83 

Difference  between 

,  1~  L  < 

Hottest  Hottest 

and  Coldest  and  Coldest 
Months.   1  Seasons. 

.  39 

35 

25 

37 

31 

20 

37 

28 

21 

42 

37 

29 

Mean  for  Year  - 

56 

65 

6S 

68 

Highest  in 
Lowest  in 

June  and  August. 
January  and  December. 

June. 
January. 

June. 
January. 

June. 
December. 

(continued.) 


Place  .... 

.   Sealkote  .... 
.     .    .     .     900  feet  .... 

JlIELUJI  .... 

Pesiiawck. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 

to 

September. 

1859. 

April 
to 

September. 

1855  to 
1860. 

April 
to 

September. 

January 
February 
March 
April 

May  -          -  - 
June  - 
July  - 

August 

September 

October 

November 

December 

O 

51 
51 
58 
67 
74 
81 
80 
78 
72 
64 
60 
54 

o 

}  - 

1  66 
|  80 

}«' 

56 

73 
80 
79 
79 
74 
73 

o 

o 

o 

44 

49 
57 
64 
78 
79 
81 
77 
73 
67 
54 
48 

O 

-  66 

►  79 

►  65 

° 

53 

76 

75 

Difference  between 

i  "  , 

Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

1 

t- 

28 

20 

37 

32 

22 

Mean  for  Year  - 

66 

64 

Highest  in 
Lowest  in 

June. 

January  and  February. 

July. 
January. 

5X3 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bengal  Presidency. — 3.  Daily  Range  of  Temperature. 

Table  CXXXL,  showing  the  Average  Daily  Range  for  every  Month  and  Quarter,  as  well  as  for  the  Periods 
October  to  March,  and  April  to  September,  with  the  Difference  between  the  Greatest  and  Least  Months  and  Seasons, 
and  Mean  for  the  Year,  between  the  Latitudes  20°  15'  N.  and  34°  20'  N.,  and  between  the  Longitudes  71°  29'  E.  and 
92°  46'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part  in  the  Presidency  of  Bengal. 


Latitude  . 
Longitude 

.     .      20°  15'  N.      .  . 

.    SEETAtfULDEE  . 

.  Fort  William  . 

.  Berhami'ORe. 

Month. 

1  Year. 

Winter, 
Spring, 

Summer. 

Autumn. 

October 

to 
March. 

.April 
to  Sept- 
tember. 

2  Years. 

1858  to 
1860. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

5  Years. 

1855  to 
1859. 

Winter, 
Spring, 
Summer. 
Autumn 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumnj 

October 

to 
March. 

1 859 

to  Sep- 
tember. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

o 

36 
33 
31 
24 
15 

9 
10 

9 
10 
11 
19 
22 

o 

|  30 

|  23 

}' 
}- 

o 

25 
13 

O 

19 
9 

10 

19 
7 
4 
3 
3 
4 
8 

10 
9 

: 

O 

►  7 

o 

11 

O 

18 
18 
17 
16 
15 
10 
8 
8 
8 
10 
15 
18 

O 

0 

16 

O 

25 
28 
30 
29 
28 
23 
16 
13 
13 
18 
21 
20 

- 

O 

-  24 

-  29 

►  17 

h: 

o 

24 

5 

11 

20 

Differenc 

i 

Greatest 
and  Least 
Monthly 
Ranges. 

:  between 

Greatest 
and  Least 
Seasonal 
Ranges. 

27 

21 

12 

16 

9 

6 

10 

9 

5 

17. 

12 

4 

Mean  for  Year  - 

19 

8 

13 

22 

Greatest  in 
Least  in 

January. 
June  and  August. 

January. 
July  and  August. 

Jan.,  Feb.,  and  Dec. 
July,  Aug.,  and  Sept. 

Aug 

March. 
.  and  Sept. 

{continued.) 


Place     .  . 

.  Chunar  . 
.     .     .  25°  5'  N.  .     .  . 

.     .     .  250  feet  .     .  . 

Benares 

.    Giiazeepore  . 
25°  49'  N.      .  . 

Chirrapoongee. 
.     .      25°  14'  N. 

Month. 

10  Years. 

Winter. 
Spring, 
Summer. 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

2  Years. 

Winter, 
Spring, 
Summer. 
Autumn. 

October 

to 
March. 

1850  to 
1859. 

April 
to  Sep- 
tember. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

1856  to 
1859. 

1859  and 
1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

O 

22 
25 
30 
24 
22 
22 
17 
16 
16 
19 
23 
24 

14 

o 

|  24 
|  25 

% 

V 

o 

24 

O 

13 

9 
7 
8 
10 
5 
2 
3 
5 
3 
7 
9 

o 

}• 

} 3 

V' 

o 

8 

O 

22 
24 
28 
22 
23 
21 
14 
19 
12 
17 
23 
18 

: 

0 

.  24 

o 

22 

O 

9 
15 
11 
8 
8 
5 
5 
4 
5 
8 
16 
11 

O 

-  12 
>  9 

\  5 

o 

12 

19 

5 

18 

6 

Differena 

i  ' 

Greatest 
and  Least 
Monthly 
Ranges. 

,  between 
~~  > 
Greatest 
and  Least 
Seasonal 
Ranges. 

7 

5 

11 

7 

3 

16 

7 

4 

12 

7 

6 

Mean  for  Year  - 

22 

7 

20 

9 

Greatest  in 
Least  in 

March. 
Aug.  and  Sept. 

January. 
July. 

March. 
September. 

November. 
August. 
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Bengal  Presidency. — 3.  Daily  Range  of  Temperature — continued. 


Place     .     .  . 

GwALIOR 

.     .      26°15'N.      .  . 

.  Kheewabeaii  . 

)  .     .  Darjeeling. 
.     .      88°  18'  E. 

Month. 

3  Years. 

1858  to 
1860. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

1854  to 
1858. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

January 
February 

jyiai  en 

April 
May 
June 
July 
August 
September  - 
October 
November  - 
December  - 

O 

25 
19 
20 
20 
19 
16 
16 
7 
6 
13 
16 
11 

o 

1  20 

}." 
}» 

o 

17 

O 

21 
42 
32 
31 
32 
30 
34 
9 
15 
17 
28 
23 

= 

O 

■  29 
-  32 

>  24 

►  20 

o 

27 

O 

21 
24 
24 
23 
19 
12 
9 
9 
12 
19 
27 
22 

= 

O 

-  22 

-  22 

r» 

o 

23 

O 

11 
12 
11 
10 
10 
7 
6 
7 
9 
11 
13 
13 

O 

r' 
\» 

o 

12 

8 

14 

25 

14 

Difference 

Greatest 
and  Least 
Monthly 
Ranges. 

between 

Greatest 
and  Least 
Seasonal 
Ranges. 

u 

J 

8 

3 

33 

12 

2 

18 

12 

9 

7 

5 

4 

Mean  for  Year  - 

16 

26 

18 

10 

Greatest  in 
Least  in 

January. 
September. 

February. 
August. 

November. 
July  and  August. 

November  and  December. 
July. 

(continued.) 


Latitude 
Longitude 

.     .      27°  11'  N.      .  . 

.     .      77°  53'  E. 

.     .     .  800  feet  .     .  . 

.  Meerut  . 

Nynee  Tal 
.     .      79°  30'  E.      .  . 

ROORKEE. 

29°  53'  N. 
77°  57'  E. 

Month. 

1  Year. 

Winter, 
Spring. 
Summer, 
Autumn. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 
1860. 

Winter, 
Spring, 
Summer, 
Autumn. 

1860. 

1859. 

1846  to 
1854. 

April 
toSep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

O 

30 
31 
37 
39 
32 
29 
20 

o 

l  36 

O 

22 
19 
18 
21 
26 
14 
14 
12 
9 
27 
31 
16 

o 

►  19 

►  22 

.,3 
■  22 

o 

22 

O 

36 
34 
34 
33 
31 
24 
18 
18 
22 

.  30 
'  33 
32 

O 

\ 34 

.  33 

►  20 

>  28 

o 

33 

O 

28 
17 
19 
20 
16 
17 
33 

o 

}» 

16 

24 

Difference 

Greatest 
and  Least 
Monthly 
Ranges. 

between 

Greatest 
arid  Least 
Seasonal 
Ranges. 

" 

1- 

22 

9 

6 

18 

14 

9 

Mean  for  Year  - 

19 

29 

Greatest  in 
Least  in 

November. 
September. 

January. 
July  and  August. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bengal  Presidency. — 3.  Daily  Range  of  Temperature — continued. 


Place 
Latitude. 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Umbaela  .  .  .  |  .  .  Mean  Meer 

30°  23'  N.  .  .  I  .  .  30°  34'  N.  . 

76°  44'  E.  .  •  1  ■  •  •  ~4°  4'  E.  . 

.1,050  feet.  .  .  I  .  .  .1,128  feet. 


October 

2  Years. 

Winter, 
Spring, 

to 
March. 

1851  and 
1852. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

44 
40 
34 
47 
47 
37 
34 
24 
35 
44 
43 
39 


Difference  between 


Greatest 
and  Least 
Monthly 

Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year 


Greatest  in 

I 

Least  m  - 


23 


43 


32 


41 


11 


41 


37 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


Ferozepore 
30°  55'  N.  . 
74°  35'  E. 


The  Punjab. 
31°  40'  N. 
74°  45'  E. 


720  feet  .     .     .  !  .     .  800  to  900  feet. 


5  Years. 


April 
to  Sep- 
tember. 


1855  to 
1859. 


39 


April  and  May. 
August. 


19 
24 
18 
26 
24 
13 
18 
18 
17 
18 
19 
18 


13 


|  20 
23 

16 

18 


19 


19 


19 


April. 
June. 


25 
19 
26 
28 
22 
22 
21 
20 
18 
20 
25 
21 


10 


Winter, 
Spring, 
Summer, 
Autumn. 


October  | 

to 
March. 


3  Years. 


April 
to  Sep- 
tember. 


1857  and 
1859. 


j.  22 


25 


21 


21 


23 


14 

12 
16 
12 
7 
6 
4 
4 
6 
17 
21 
21 


22 


April- 
September. 


17 


Winter, 
Spring, 
Summer, 
Autumn. 


19 


12 


15 


14 


October 

to 
March. 


April 
to  Sep- 
tember. 


17 


11 


13 


November  and  December. 
July  and  August. 


(continued.) 


Place  . 
Latitude  . 
Longitude . 
Height  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Greatest 
nii'l  I,i-ist 
Monthly 
Ranges. 


Greatest 
and  Least 
Seasonal 
Ranges. 


Mean  for  Year  - 


Greatest  in 
Least  in  - 


Sealkote 
32°  29'  N. 


Jheltjm  .  .  .  .  I  .  .  .  Peshawur. 
32°  56'  N  •     .     .      34°  20'  N. 


74°33'E   .     .     .    73°  47'  E. 

900  feet   1,000  feet 


1  Year. 


1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


12 
15 
22 
22 
20 
17 
13 
14 
19 
22 
16 
10 


12 


12 
21 

15 

19 


October 

to 
March. 


71°  29'  E. 
1,056  feet. 


1  Year. 


April 
to 

September. 


16 


17 


17 


March,  April,  and  October. 
December. 


1S59. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


5  Years. 


April 
to 

September. 


27 
22 
19 
17 
21 
17 


19 


1855  to 
1859. 


16 
13 
16 
23 
18 
23 
19 
22 
21 
19 
20 
15 


10 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


15 
19 

21 

20 


16 


21 


19 


April  and  June. 
February. 
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Bengal  Presidency. — 4.  Temperature  of  the  Air. 

Table  CXXXIL,  showing  the  Average  Temperature  of  the  Air,  for  every  Month  and  Quarter,  as  well  as  for 
the  Periods  October  to  March,  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest 
Months  and  Seasons,  and  Mean  Temperature  for  the  Year,  between  the  Latitudes  20°  18'  N.  and  34°  20'  N.,  and  between 
the  Longitudes  71°  29'  E.  and  92°  46'  E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency 
of  Bengal. 


Place  . 
Latitude. 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


DilFerencc  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons, 


Mean  for  Year 


Hottest  in 
Coldest  in 


Thyet  Myo 
.20°  18'  N. 
.  92°  46'  E. 
.  240  feet 


October 

1  Year. 

Winter, 
Spring, 

to 
March. 

1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

o 

71 
79 

o 

}« 

77 

82 
89 

}- 

85 

80 
82 

}" 

84 

82 

83 
81 

|  80 

75 

73 

}" 

11 

Seetabuldee 
.21°  10'  N.. 
.  79°  9'  E.  . 
.  939  feet  . 


.Calcutta. 
.22°  34'  N. . 
.88°  25' E.  . 


3  Years. 


1858  to 
1860. 


71 

79 
83 
92 
95 
88 
83 
81 
82 
81 
74 
69 


Winter, 
Spring, 
Summer, 
Autumn. 


o 

}» 


73 
90 

84 

79 


26 


80 


October 
to  \ 
March. 

April 
to  Sep- 
tember. 


87 


11 


82 


April. 
January. 


May. 
December. 


70 
75 
83 
88 
89 
87 
85 
85 
85 
84 
78 
72 


19 


Winter, 
Spring, 
Summer, 
Autumn 


o 


86 


83 


October 

to 
March. 


Bancooeah. 
.23°  30'  N. 
.  87°  12'  E. 


2  Years. 


April 
to  Sep- 
tember. 


1827  and 
1828. 


77 ; 


86 


67 
72 
79 
85 
88 
86 
83 
82 
82 
80 
74 
69 


21 


Winter, 
Spring, 
Summer, 
Autumn. 


69 
84 

84 

79 


October 

to 
March. 


April 
to  Sep- 
tember. 


73 


84 


11 


82 


May. 
January. 


May. 
January. 


(continued.) 


Place 
Latitude. 
Longitude 
Height  . 


Month. 


January 

February^ 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Hottest  in 
Coldest  in 


.  Dacca  . 
.23°  42'  N.. 
.90°  17' E.. 


2  Years. 

1840  and 
1841. 


71 

59? 

82 

89 

88 

87 

76 

88 

58? 

82 

79 

70 


Winter, 
Spring, 
Summer, 
Autumn. 


86 


84 


October 

to 
March. 


April 
to  Sep 
tember. 


Beehampoee  .  .  1  .  .  Uttra  Mtjllay  . 
.  24°  5'  N.  .     .     .  I  .     .     .24°  55'  N 


88°17'E..  . 
76  feet   .     .     .  I  .     .     .  4,600  feet 


.  ClIUNAR. 

.     .  25°  5'  N. 
.  85°  20'  E..     .     .  |  .     .     .  83°  0'  E. 

.     .  250  feet. 


.3  Years. 


1857  to 
1859. 


64 
$8 
76 
83 
85 
89 
84 
83 
84 
79 
70 
65 


25 


Winter, 
Spring, 

Summer. 

Autumn. 


o 

I  66 


78 


19 


October 

tO        s    ,  v 

March  !2YearS- 


April 
to  Sep- 
lemher. 


1845  and 
1846. 


70 


85 


15 


63 
65 
68 
68 
66 
64 
65 
65 
66 
64 
65 
63 


Winter, 
Spring, 
Summer. 
Autumn. 


64 
67 

65 

65 


October 

to 
March. 

April 
to  Sep- 
tember. 


10  Years. 


1850  to 
1S59. 


65 


66 


65 
70 
78 
86 
91 
92 
87 
86 
85 
82 
74 
65 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


67 

85 
88 

80 


21 


72 


16 


77 


June. 
January. 


65 


80 


March  and  April. 
January  and  December. 


June. 

January  and  December. 
5  Y 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
Bengal  Presidency. — 4.  Temperature  of  the  Air — continued. 


Place 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Hottest  in 
Coldest  in 


Chibeapoongee 
25°  14'  N. 
91°  45'  E. 
4,118  feet  . 


2  Years. 

1859  and 
1860. 


57 
60 
62 
68 
70 
70 
70 
69 
70 
68 
57 
52 


18 


Winter, 
Spring, 
Summer 
Autumn. 


I  56 


67 


65 


14 


October 

to 
March. 


April 
to  Sep- 
tember. 


69 


10 


64 


May,  June,  July  and 
September. 
December. 


.  Benabes 
25°  17'  N. 
,  83°  4'  E. 
.  270  feet. 


2  Years. 

1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


66 
69 
75 
84 
93 
88 
86 
82 
83 
79 
70 
64 


29 


66 
84 

85 


19 


October 

to 
March. 


April 
to  Sep- 
tember. 


70 


86 


16 


May. 
Deeember. 


Ghazeepobe 
25°  49'  N. 
80°  48'  E. 


4  Years. 


1856  to 
1859. 


68 


88 
94 
92 
90 
89 
87 
82 
74 
65 


29 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


68 


90 


22 


74 


90 


16 


82 


May. 
December. 


Lucknow. 
.  26°  0'  N. 
.  82°  0'  E. 
.  360  feet. 


3  Years. 

1858  to 
1860. 


66 
68 
79 
88 
91 
90 
88 
84 
85 
79 
70 
60 


31 


Winter, 
Spring, 
Summer, 
Autumn. 


65 
86 


22 


October 

to 
March. 


April 
to  Sep- 
tember. 


79 


May. 
December. 


70 


88 


(continued.) 


Place 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons, 


Mean  for  Year 


Hottest  in 
Coldest  in 


Mozcffeepce 
.  26°  7'  N.  . 
83°  24'  E. 


4  Years. 


1833  to 
1836. 


57 
65 
74 
82 
87 
86 
84 
83 
83 
78 
68 
60 


30 


Winter, 
Spring, 
Summer, 
Autumn. 


61 


81 


84 


23 


October 

to 
March. 


April 
to  Sep- 
tember. 


67 


84 


17 


May. 
January. 


Gwalioe 
26°  15'  N. 
.  78°  0'  E.  . 


1  Year. 


1859. 


69 
74 
78 
87 
95 
95 
95 
83 
92 
85 
78 
62 


33 


Winter, 
Spring, 
Summer, 
Autiunn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


|  68 


91 


85 


23 


91 


17 


83 


May,  June,  and  July. 
December, 


Nasieabad 
26°  18'  N. 
74°  45'  E. 


3  Years. 


1832  to 
1834. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


62 
65 
75 
83 
95 
94 
88 
85 
87 
82 
73 
59 


36 


|  62 


84 


89 


81 


27 


69 


19 


79 


May. 
December. 


Cawnpobe. 
26°  29'  N. 
80°  22'  E. 
500  feet. 


2  Years. 


1 834  and 
1835. 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


64 
70 

72- 
89? 
97 

9i 

87 
87 
85 
79 
75 
68 


33 


67 


71 


80 
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Place     .     .  . 
Longitude 

.  Kiierwarrah  . 
.     .      26°42'N.      .  . 
.     .      79°  12' E.      .  . 

FOTTYGHUR 

.     .     .  27°  2'  N.  .     .  . 

DARJEEI/rNG 

.     .     .  27°  2'  N.  .     .  . 
.     .      88°  18' E.      .  . 

.     .    .  Agra. 

27°  11' N. 

77°  53' E. 
.     .     .  800  feet. 

Mouth. 

5  Years. 

1854  to 
1858. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

1832  and 
1833. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

1860. 

Januaiy 

February 

March 

April 

May 

June 

July 

August 

September  - 

October       -          -  ' 

November 

December 

0 

64 
71 
79 
89 
94 
88 
82 
80 
81 
77 
68 
64 

|  66 
|  87 

|  83 

}» 

70 
86 

0 

57 
63 
74 
35 
90 
95 
87 
85 
84 
75 
69 
58 

O 

h  59 

►  83 

►  89 

f" 

66 

45 
43 
52 
56 
58 
61 
61 
61 
61 
56 
51 
45 

O 

■  44 

>  55 

r.. 

►  56 

48 

O 

67 
69 
81 
91 
95 
97 
90 

1  89 

o 

88 

59 

Difference  between 

i  *•  \ 

Hottest  Hottest 
and  Coldest  and  Coldest 
Months.  Seasons. 

>  .30 

21 

16 

38 

30 

22 

18 

17 

11 

Mean  for  Year  - 

78 

77 

54 

Hottest  in 
Coldest  in 

May. 

January  and  December. 

June. 
January. 

June,  July,  August,  and 
September. 
February. 

(continued.) 


Longitude  , 

.     .      77°  20' E.      .  . 

.  Meerdt  . 

Nynee  Tal  . 
.     .      29°  20'  N.      .  . 

Lohoogat. 
.     .      29°  23'  N. 

Month. 

M 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

9  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

1830  to 
1835. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1837  to 
1841. 

April 
to  Sep- 
tember. 

1859. 

April 
to  Sep- 
tember. 

1846  to 
1854. 

April 
to  Sep- 
tember. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

Aueust 

September  - 

October 

November  - 

December 

O 

51 
57 
66 
76 
81 
86 
85 
83 
78 
71 
74 
51 

o 

62 

O 

61 

65 
70 
83 
90 
92 
88 
84 
82 
76 
68 
62 

: 

O 

■  88 

0 

67 

46 
48 
55 
62 
68 
69 
68 
67 
65 
61 
55 
51 

: 

O 

-  48 

.. 

-,  68 
►  60 

o 

52 

O 

45 
46 
52 
61 
66 
71 
71 
71 
69 
63 
52 
47 

O 

-  46 

>  60 

.« 

-  61 

o 

51 

81 

86 

66 

68 

Difference  between 

l  -j  < 

Hottest  Hottest 

and  Coldest  and  Coldest 
Months.   J  Seasons. 

}" 

32 

19 

31 

25 

19 

23 

20 

14 

26 

25 

17 

Mean  for  Year  - 

72 

77 

60 

60 

Hottest  in 
Coldest  in 

June. 

January  and  December. 

June. 
January. 

June. 
January. 

June,  July,  and  August. 
January. 

5  Y  2 
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Place  . 
Latitude  . 
Longitude 
Height 


Month. 


January- 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Hottest  in 
Coldest  in 


Roorkee. 
29°  53'  N. 


77°  57'  E. 


1  Year. 
1860. 


84 
88 
89 
90 
86 
86 
76 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


Kulsea 
30°  0'  N. 
77°  30'  E. 
1,100  feet 


2  Years. 


1837  and 
1838. 


58 
61 
63 
78 
81 
86 
84 
75 
77 
71 
63 
60 


28 


Winter, 
Spring, 
Summer, 
Autumn. 


60 
74 

82 


October 

to 
March. 


April 
to 

September. 


62 


80 


18 


June. 
January. 


Umballa. 
.  30°  23'  N. 
.  76°  44'  E. 
.  1,050  feet. 


2  Years. 


1851  and 
1852. 


60 

70 

77* 

83 

89 

97 

91 

91 

92 

84 

67 

62 


Winter, 
Spring, 
Summer, 
Autumn. 


37 


64 


80 


93 


81 


28 


October 

to 
March. 


April 

to 

September. 


79 


June. 
January. 


68 


90 


22 


{continued.) 


Place  . 
Latitude  . 
Longitude 
Height 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


.  Mean  Meek  . 
.  30°  34'  N.  . 
.  74°  4'  E.  . 
.    1,128  feet  . 


Mean  for  Year  - 


Hottest  in 
Coldest  in 


5  Years. 


1855  to 
1859. 


55 
60 
71 
79 
86 
86 
87 
86 
82 
75 
69 
60 


32 


Winter, 
Spring, 
Summer, 
Autumn. 


58 
79 

86 


28 


October 

to 
March. 


April 
to 

September. 


65 


84 


19 


75 


Ferozepore  . 
.  30°  55'  N.  . 
.  74°  35'  E.  . 
.     720  feet  . 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


59 
68 
76 
81 
94 
95 
90 
86 
86 
79 
68 
58 


62 
84 

90 


28 


68 


20 


78 


July. 
January. 


June. 
December. 


The  Punjab. 
.  31°  40'  N. 
.     .  74°  45'  E. 
,  800  to  900  feet. 


3  Years. 


1857  to 
1859. 


54 
60 
68 
77 
86 
89 
87 
86 
83 
76 
61 
55 


35 


Winter, 
Spring, 
Summer, 
Autumn. 


56 
77 

87 

73 


31 


October 

to 
March. 


April 
to 

September. 


62 


84 


22 


June. 
January. 


*  Reading  inMarch  altered  conjecturally  from  67°  to 
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Place  .  . 
Latitude  . 
Longitude 
Height 


Month. 


January 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 


Difference  between 

'"Hottest     I  Hottest^ 
and  Coldest  I  and  Coldest 
Months.  Seasons. 


Mean  for  Year 


Hottest 
Coldest 


1  Year. 


1859. 


86 
91 
89 
88 
84 
81 


Jheluji 
32°  56'  N. 
73°  47'  E. 


Peshawdh 
34°  20'  N. 
71°  29  E. 


1,000  feet    .......     .    1,056  feet. 


Winter, 
Spring, 
Summer, 
Autumn. 


89 


October 

to 
March. 


6  Years. 


April 
to 

September. 


1855  to 
1860. 


52 
55 
65 
75 
88 
91 
91 
88 
84 
73 
64 
56 


39 


Winter, 
Spring, 
Summer, 
Autumn. 


54 


76 


90 


36 


October 

to 
March. 


April 

to 

September. 


74 


June  and  July. 
January. 


61 


86 


25 


Benares. 
25°  17'  N. 
83°  4'  E. 
270  feet. 


3  Years. 


1824  to 
1826. 


63 
69 
79 
90 
95 
90 
86 
86 
85 
82 
72 
63 


32 


Winter, 
Spring, 
Summer, 
Autumn. 


65 


88 


80 


23 


October 

to 
March. 


April 

to 

September. 


71 


89 


18 


80 


May. 

January  and  December. 


{continued.) 


Place  .  . 
Latitude  . 
Longitude 
Height 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  between 


Hottest     I  Hottest 
and  Coldest  |  and  Coldest 
Months.  Seasons. 


Mean  for  Year 

Hottest  - 
Coldest  - 


5  Years. 


1802  to 
1835. 


48 
52 
58 
67 
72 
74 
76 
74 
72 
65 
55 
46 


30 


KlIATMANDU 

27°  42'  N. 
87°  40'  E. 
4,650  feet. 


Winter, 
Spring, 
Summer, 
Autumn. 


49 
66 


64 


26 


Bareilly 
28°  0'  N. 
79°  0'  E. 


October 

to 
March. 


April 

to 

September. 


54 


63 


July. 
December. 


2  Years. 

1829  and 
1830. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


Kotgueh. 

31°  0'  N. 

77°  0'  E. 
6,634  feet. 


3  Years. 


57 
64 
72 
86 
83 
91 
87 
84 
81 
77 
67 
58 


34 


60 
80 


1819  to 
1821. 


Winter, 
Spring, 
Summer, 
Autumn. 


19 


76 


June. 
January. 


40 
45 


68 
72 
71 
67 
65 
56 
51 


October 

to 
March. 


April 

to 

September. 


5  Y  3 
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Bengal  Presidency. — 5.  Readings  o  f  Dry  and  Wet  Bulb  Thermometers. 

Table  CXXXIIL,  showing  the  Average  Readings  of  the  Dry  and  Wet  Bulb  Thermometers  for  every  Month  and 
Quarter  as  well  as  for  the  periods  October  to  March  and  April  to  September,  with  the  Difference  between  the 
Highest  and  Lowest  Months  and  Seasons,  and  Mean  for  the  Year  between  the  Latitudes  20°  18'  N.  and  34°  20'  N., 
and  between  Longitudes  71°  29'  E.  and  92°  46'  E.,  arranged  in  the  order  of  Latitude  and  for  the  most  part  in  the 
Presidency  of  Bengal. 


Place     .......     Tiiyet  Myo 


Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March  - 

April 

May 

June 

July 

August  - 
September 
October  - 
November 
December 


Difference  between  Highest 
and  Lowest 


Monthly  Read- 
ings of  the 

Dry.  I  Wet. 


Seasonal  Read- 
ings of  the 

Dry.  I  Wet. 


Mean  for  the  Year 


Highest  in 
Lowest  in 


20°  18'  N. 
92°  46'  E. 
240  feet 


1  Year. 


1859. 


Dry. 


71 

79 
82 
89 
85 
80 
82 
82 
83 
81 
75 
73 


18 


80 


Wet. 


57 
60 
60 
64 
75 
72 
78 
77 
78 
77 
69 
66 


21 


69 


Winter, 
Spring, 


October  to 
March. 


Summer,  j   ^  „ 

Autumn.    0    ?  , 

September. 


Dry. 


•74 
•  85 

81 

80 


n 


80 


Dry. 
April. 

January. 


Wet  Dry 


61 
66 


15 


69 


77 


84 


Wet. 


65 


72 


80  69 


Wet. 
July  and  Sep- 
tember. 
January. 


Calcutta  . 
22°  34'  N.  . 
88°  25'  E.  . 


2  Years. 


1843  and 
1844. 


16 


84 


Dry. 

Wet. 

75 

69 

80 

72 

87 

80 

91 

84 

90 

85 

89 

85 

86 

83 

85 

83 

86 

84 

85 

81 

81 

77 

75 

70 

16 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


•77 
•  89 

87 

84 


12 


84 


70 
83 

84 

81 


14 


October  to 
March. 


April  to 
September. 


Dry.  Wet 


80 


88 


84 


84 


April. 

January  and 
December, 


May  and  June. 
January. 


.  Fort  William. 
.     .  22°  34'  N. 
.     .  83°  25'  E. 


5  Years. 


1855  to 
1859. 


Dry.  Wet 


18 


79 


68 

62 

73 

66 

80 

73 

84 

77 

86 

80 

85 

81 

83 

80 

83 

80 

83 

80 

81 

77 

74 

68 

69 

62 

19 


74 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


}» 


83 


84 


79 


14 


79 


63 
77 

80 

75 


17 


74 


October  to 
March. 


April  to 
September. 


Dry. 


84 


10 


79 


Wet. 


68 


79 


11 


74 


May. 
January. 


June. 

January  and 
December. 


(continued.) 


Place  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March  - 

April 

May 

June 

July 

August  - 
September 
October  - 
November 
December 


Difference  between  Highest 
and  Lowest 


Monthly  Read- 
ings of  the 

Dry.  I  Wet. 


Seasonal  Read' 
ings  of  the 

Dry.  I  Wet. 


Mean  for  the  Year  - 


Highest  in  - 
Lowest  in 


Hazareebaugh 
.  24°  0'  N.  . 
.  85°  24'  E.  . 
.  1,900  feet  . 


3  Years. 


1858  to 
1860. 


Dry. 

Wet. 

O 

O 

68 

57 

71 

61 

73 

62 

80 

68 

81 

76 

86 

74 

87 

76 

80 

76 

80 

75 

75 

67 

69 

58 

65 

60 

22 


•1 


19 


67 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


16 


July. 
December. 


59 
68 

75 


16 


67 


October  to 
March. 


April  to 
September. 


Dry.  AVet 


70 


82 


12 


71 


61 


74 


13 


67 


May,  July,  and 
August. 
January. 


Benares 
25°  17'  N. 

83°  4'  E. 

270  feet. 


2  Years. 


1858  and 
1859. 


Dry.  Wet 


66 
69 
84 
91 
90 
91 
86 
85 
85 
79 
73 
63 


28 


80 


56 
60 
68 
72 
79 
83 
85 
82 
82 
77 
66 
58 


29 


Winter, 
Spring, 
Summer, 
Autumn. 


Dry.  Wet 


■66 


87 


79 


22 


80 


58 
73 

83 

75 


25 


72 


October  to 
March. 


April  to 
September. 


Dry.  Wet 


16 


80 


64 


80 


16 


April  and  June. 
December. 


July. 
January. 


Kherwarrah. 
.  26°  42'  N. 
.  79°  12'  E. 
.  1,200  feet. 


5  Years. 


1854  to 
1858. 


30 


Dry. 

Wet. 

O 

O 

64 

58 

71 

62 

79 

67 

89 

71 

94 

74 

88 

75 

82 

74 

80 

78 

81 

75 

77 

70 

68 

62 

64 

57 

21 


69 


Winter, 
Spring, 
Summer, 
S  Autumn. 


Dry. 


21 


Wet. 


59 
71 

76 

69 


17 


69 


October  to 
March. 


April  to 
September. 


Dry. 


72 


86 


U 


78 


Wet. 


62 


74 


12 


69 


May. 

January  and 
December. 


August. 
December. 
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.     .     .  .27°11'N  

.     .     .     .  77°  53'  E  

.     .     .     .28°  59'  N. 
....  77°46'E. 

Month. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October  to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October  to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October  to 
March. 

1857  to 
1859. 

April  to 

September. 

1860. 

April  to 
September. 

1859. 

April  to 
September. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

January 
February 
March  - 
April  - 
May  - 

June     -          -  - 

July  - 

August  - 

September 

October  - 

November 

December 

0 

44 
45 
51 
54 
58 
61 
62 
62 
60 
57 
51 
44 

41 

43 
48 
51 
56 
60 
61 
61 
59 
53 
47 
42 

0 

|44 

|s4 

|e2 

|s6 

O 

42 
52 

Gl 

53 

48 

46 

66 
72 
85 
94 
97 
96 
89 

0 

54 
60 
61 
G4 
68 
71 
77 

y 

O 

64 

O 

O 

61 

65 
70 
83 
90 
92 
88 
84 
82 
76 
68 
61 

O 

57' 
60 
64 
67 
78 
82 
83 
76 
78 
73 
64 
54 

: 

■« 

^88 

■? 

57 

70 

80 
72 

O 

67 

O 

62 

59 

58 

86 

79 

Difference  between  Highest 
and  Lowest 

18 

20 

18 

19 

11 

12 

.31 

29 

26 

23 

19 

17 

(— 

Monthly  Read- 
ings of  the 

Dry.  |  "Wet. 

Seasonal  Read- 
ings of  the 

Dry.  |  Wet. 

Mean  for  the  Year  - 

54 

52 

54 

52 

54 

52 

76 

69 

76 

69 

76 

69 

Highest  in  - 
Lowest  in  - 

July  and  August. 

January  and 
December. 

July  and  August. 
January. 

June. 

January  and 
December. 

July. 
December. 

{continued.) 


Latitude. 

Peshawur. 
34°  20'  N. 
71°  29'  E. 
1,056  feet. 

Month. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October  to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October  to 
March. 

April  to 
September. 

1858  to  18G0. 

April  to 
September. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

January 
February 
March  - 
April  - 

May  ... 

June  - 

July 

August 

September 

October  - 

November 

December 

44 
43 
57 
65 
71 
73 
70 
68 
66 
57 
49 
44 

36 
38 
46 
52 
61 
64 
66 
66 
62 
51 
42 
37 

}« 

|  64 

V 
V- 

37 
53 

65 

52 

49 

41 

49 
53 
63 
75 
84 
91 
92 
89 
86 
72 
60 
49 

44 
48 
59 
70 
71 
79 
81 
80 
73 
63 
52 
44 

: 

■  50 

;« 

>  73 

45 
67 

80 

63 

58 

51 

69 

61 

85 

74 

Difference  between  Highest 
and  Lowest 

L  ■*  < 

Monthly  Read-  Seasonal  Read- 
ings of  the       ings  of  the 

Dry.  1  "Wet.    Dry.  1  "Wet. 

30 

30 

26 

28 

20 

20 

43 

37 

41 

35 

27 

23 

Mean  for  the  Year  - 

59 

52 

59 

52 

59 

52 

72 

64 

72 

64 

72 

64 

Highest  in  - 
Lowest  in  - 

June. 
February. 

July  and  August.  - 
January. 

July. 

January  and  December. 

July. 

January  and  December. 

.5  Y  4 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bengal  Presidency. — 6.  Temperature  of  the  Deiv  Point. 

Table  CXXXIV.,  showing  the  Average  Temperature  of  the  Dew  Point,  for  every  Month  and  Quarter,  as  well 
as  for  the  Periods  October  to  March,  and  April  to  September,  Avith  the  Difference  between  the  Highest  and 
Lowest  Months  and  Seasons,  and  the  Mean  for  the  Year  between  the  Latitudes  20°  18'  N.  and  34°  20'  N.,  and 
between  the  Longitudes  71°  29'  E.,  and  92°  46'  E.,  arranged  in  the  order  of  Latitude  at  Stations  for  the  most  part 
in  the  Presidency  of  Bengal. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 
Highest  and  Lowest 

Monthly  Seasonal 
Readings.  Readings. 


Mean  for  Year 


Highest  in 
Lowest  in 


Thyet  Mto 
.20°  18'  N. . 
.92°  46'  E.. 
.  240  feet  . 


1  Year. 


1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


46 
47 
45 
48 
69 
67 
75 
74 
75 
74 
65 
61 


30 


51 

54 

72 
71 


21 


56 


68 


12 


62 


July  and  September. 
March. 


Calcutta 
.22°  34'  N. . 
.88°  25'  E. . 


2  Years. 


1843  and 
1844. 


65 
67 
76 
80 
82 
83 
81 
82 
83 
78 
74 
66 


28 


Winter, 
Spring, 
Summer, 
Autumn. 


66 
79 

82 


16 


October 

to 
March. 

April 
to  Sep- 
tember. 


82 


Fort  William 
.22°  34'  N. . 
.88°  25'  E.. 


Hazareebaugh. 
.  24°  0'  N. 
.85°  24'  E. 
•  1,900  feet. 


5  Years. 

1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October, 

to 
March. 

April 
to  Sep- 
tember. 


57 
61 

68 


74 
64 


11 


June  and  September. 
January. 


21 


58 


72 


20 


60 


76 


16 


June,  July,  Aug.,  and  Sept. 
January  and  December. 


3  Years. 

1858  to 
1860. 


48 
53 
54 
60 
73 
66 
69 
73 
72 
61 
49 
56 


25 


Winter, 
Spring, 
Summer, 
Autumn. 


o 

|  52 


62 


69 


61 


17 


October 

to 
March. 

April 
to  Sep- 
tember. 


55 


69 


14 


61 


May  and  August. 
January. 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 
Highest  and  Lowest 


Monthly 
Reading. 


Seasonal 
Readings. 


Mean  for  Year 


Highest  in 
Lowest  in 


.  Benares  . 
.25°  17' N.. 
.  83°  4'  E.  . 
.  270  feet  . 


2  Years. 

1858  and 
1859. 


48 
53 
57 
60 
72 
78 
84 
80 
80 
76 
61 
54 


36 


Winter, 
Spring, 
Summer, 
Autumn 


o 

}- 


63 


81 


72 


29 


October 

to 
March. 

April 
to  Sep 
tember. 


18 


67 


July. 
January. 


Kherwahrah 
.26°  42'  N. . 
.79°  12'  E. . 
.1,200  feet  . 


5  Years. 

1854  to 
1858. 


Winter, 
Spring, 
Autumn, 
Winter. 


53 
55 
59 
60 
62 
67 
69 
77 
71 
65 
57 
51 


26 


53 
60 

71 

64 


18 


October 

to 
March. 

April 
to  Sep- 
tember. 


57 


11 


62 


August. 
December. 


Dahjeeling 
.  27°  2'  N.  . 
.88°  10'  E.. 
.  7,000  feet . 


3  Years. 

1857  to 
1859. 


38 
41 
45 
48 
54 
59 
60 
60 
58 
49 
43 
40 


22 


Winter, 
Spring, 
Summer, 
Autumn. 


40 
49 

60 

50 


20 


October 

to 
March. 

April 
to  Sep- 
tember. 


43 


55 


12 


49 


July  and  August. 
January. 


.  Agra. 
.27°  11  N. 
.77°  53' E. 
800  feet. 


1  Year. 
1860. 


44 
51 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 
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Bengal  Presidency. — 6.  Temperature  of  the  Dew  Point — continued. 


.     .     .     .   30°  20'  N  

.     .     .     .  34°  20'  N. 

M.OJ5TH. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

.3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 

to 

September. 

a™.;i          1858  to 

A?nl  1860. 
to 

September.  1 

April 
to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

O 

54 
56 
59 
56 
71 
76 
80 
71 
75 
71 
61 
48 

o 

}  53 
}  - 
}  " 

|  69 

0 

58 

o 

27 
32 
36 
41 
53 
57 
63 
64 
59 
46 
34 
29 

0 

29 
43 

r  61 

■  46 

0 

34 

o 
39 
43 
56 
66 
62 
72 
74 
74 
65 
56 
45 
39 

0 

-  40 
►  61 

0 

46 

71 

54 

69 

Difference  between 
Highest  and  Lowest 

i  *  \ 

Monthly  Seasonal 
Readings.  Readings. 

23 

13 

37 

32 

20 

35 

33 

23 

Mean  for  Year  - 

65 

44 

57 

Highest  in 
Lowest  in 

July. 
December. 

August.                                  July  and  August. 
January.                             January  and  December. 

Bengal  Presidency. — 7.  Amount  of  Vapour  in  a  Cubic  Foot  of  Air. 

Table  CXXXV.,  showing  the  Average  Amount  of  Vapour  in  a  Cubic  Foot  of  Air,  for  every  Month  and  Quarter, 
as  well  as  for  the  Periods  from  October  to  March,  and  April  to  September,  with  the  Difference  between  the  Greatest 
and  Least  Months  and  Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  20°  18' N.  and  34°  30'  jSt.,  and  between 
the  Longitudes  71°  29'  E.  and  92°  46'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part  in  the 
Presidency  of  Bengal. 


Place  

Latitude    .  .  . 
Longitude  .  .  . 
Height  .... 

Thyet  Myo 
.     .      20°  18' N.      .  . 

Calcutta 
.    .      22°  34'  N.      .  . 

.  Fort  William  . 
.     .      22°  34'  N.      .  . 

.  Hazaueebaugii. 
.     .     .24°  0'  N. 
.     .      85°  24'  E. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

AVinter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

6  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to  Sep- 
tember. 

1843  and 
1844. 

April 
to  Sep- 
tember. 

1854  to 
1859. 

April 
to  Sep- 
tember. 

1858  to 
1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November 

December 

grs. 
3-4 
3-5 
3-2 
3'5 
7-4 

7-  0 
9-4 

8-  9 

9-  1 
9-1 
6'6 
5-8 

grs. 
j  4-2 

},3 
|  8-4 
|  8-3 

grs. 
5-3 

grs. 

6-  6 

7-  0 
9-3 

10-  6 

11-  4 
11-7 
11-2 
11-5 
11-8 
10-3 

9-1 
7-0 

grs. 
-  6-9 

>  10-4 
•  11'5 
•10-4 

grs. 
8-2 

grs. 
5-2 

5-  8 

7-  4 

8-  5 

9-  5 
10-3 
10-2 
10-2 
10-2 

9-1 

6-  4 
5-0 

grs. 

y  5-3 

.... 

-10-2 
-  8'6 

grs. 
G-5 

grs. 

3-  7 
4.4 

4-  5 

5-  5 
8-6 

6-  8 

7-  4 

8-  8 
8-3 
5-8 

3-  9 

4-  9 

grs. 

>  4-3 

>  6-2 
•  7-7 
.  6-0 

grs. 
4-5 

7-5 

11-4 

9-8 

7-5 

Difference  between 
Highest  and  Lowest 

Monthly  Seasonal 
Amount.  Amount. 

|  7-2 

4-2 

3-2 

5-2 

4-6 

3-2 

5-3 

4-9 

3-3 

5-1 

3-4 

3-0 

Mean  for  Year  - 

6-5 

9-8 

8-1 

6-0 

Greatest  in 
Least  in 

July. 
March. 

September. 
January. 

June. 
December. 

August. 
January. 

5  Z 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
Bengal  Presidency. — 7.  Amount  of  Vapour  in  a  Cubic  Foot  of  Air — continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Differenceb  i  tween 
Highest  and  Lowest 


Monthly 
Amount. 


easonal 
Amount. 


Mean  for  Year 


Greatest!  n 
Least  in 


. Benares  . 
.  25°  17' N. 
.  83°  4'  E. , 
.  270  feet  , 


2  Years. 


1858  and 
1859. 


"J-N. 


3-  7 

4-  4 

5-  0 
5-5 

8-  3 
10-1 
12-5 
10-9 
10-9 

9-  5 
5-8 
4-6 


8-8 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


grs. 
4-2 

6-3 

ii-2 


7-0 


grs. 
5-5 


9-7 


4-2 


July. 
January. 


Kherwarrah  . 
.  26°  42'  N. 
.  79°  12' E. 
1,200  feet 


5  Years. 


1854  to 
1858. 


grs. 
4-5 


6-  9 

7-  5 
9-8 

8-  1 
6-7 
5-2 
4-2 


5-6 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


o  — 

I  4-5 


5-5 


6-: 


3-6 


grs. 
5-1 


7-2 


2-1 


5-9 


August. 
December. 


Darjeeling 
.  27°  2'  N.  . 
.  88°  10' E. 
.  7,000  feet . 


3  Years. 

1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


grs. 
2-6 

2-  9 

3-  4 

3-  8 

4-  7 

5-  6 
5-8 
5-8 
5-4 
3-9 
3-1 


3-2 


grs. 
2-8 

4-  0 

5-  7 
4-1 


2-9 


grs. 
3-1 


5-2 


2-1 


4-1 


July  and  August. 
January. 


.  Agra. 
.  27°  11' N. 
.  77°  53'  E. 
.  800  feet. 


1  Year. 


1860. 


grs. 
3-2 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


grs. 


{continued  ) 


Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 
February 
March 
April  - 
May  - 
June  - 
July  - 
August 
September 
October 
November 
December 


Difference  etween 
Highest  and  Lowest 


Monthly 
Amount. 


Seasonal 
Amount. 


Mean  for  Year 


Greatest  in 
Least  in 


1  Year. 


1859. 


grs. 
4-6 

4-  9 

5-  5 

4-  8 

7-  8 
9-3 

10-8 

8-  0 

9-  4 
8-2 

5-  8 
3-7 


7-1 


Meerut 
28°  59'  N. 
77°  46'  E. 
900  feet 


Winter, 
Spring, 
Summer, 
Autumn. 


grs. 
4-4 

6-0 
9-4 


5-0 


October 

to 
March. 


April 
to 

September. 


grs. 
5-4 


8-2 


2-8 


6-9 


July. 
December. 


4  Years. 


grs. 

1-  7 

2-  1 
2-4 

2-  9 

4-  4 

5-  1 

6-  3 
6-6 
5-5 

3-  4 
2-3 
1-8 


4-9 


Landoor 
30°  27'  N. 
78°  10'  E. 

7,000  feet 


Winter, 
Spring, 
Summer, 
Autumn. 


grs. 
1-9 

3-2 
6-0 
3-7 


4-1 


3-7 


August. 
January. 


October 

to 
March. 


April 
to 

September. 


2-3 


5-1 


2-8 


Pesiiawur. 
34°  20'  N. 
71°  29'  E. 
1,056  feet. 


3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1858  to 
1860. 

April 
to 

September. 

grs. 

2-  7 

3-  1 

4-  9 

7-  0 
6-0 

8-  1 
8-8 
8-9 
6-4 

5-  0 
3-3 
2-7 

grs. 
|  2-8 

|  6-0 
|  8-6 
|  4*9 

grs. 
3-6 

7*5 

6-2 

5-8 

3-9 

5-6 

August. 

January  and  December. 
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Bengal  Presidency. — 8.  Additional  Weight  of  Vapour  required  for  Saturation. 

Table  CXXXVL,  showing  the  Average  Amount  of  Vapour  required  to  saturate  a  Cubic  Foot  of  Air  for  every 
Month  and  Quarter,  as  well  as  for  the  Periods  October  to  March  and  April  to  September,  with  the  Difference 
between  the  Greatest  and  Least  Months  and  Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  20°  18'  N.  and 
34°30'N.,  and  between  the  Longitudes  71°  29'  E.  and  92°  46' E.,  arranged  in  the  order  of  Latitude,  and  for  the 
most  part  in  the  Presidency  of  Bengal. 


Place  

Latitude    .   .  . 
Longitude  .  .  . 
Height  .... 

.    Thtet  Mto 
.    .      92°  46'  E.      .  . 

Calcutta 

.  Foet  William  . 
.    .     22°  34'  N.      .  . 
.     .      88°  25'  E-       .  . 

.  Hazaeeebaugh. 
.     .     .24°  '..  N. 
.     .     .  85°  24' E. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn, 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October  I 

,,to,      3  Years. 
March.  J 

Winter, 
Spring, 
Summer, 
Autuam. 

October 

to 
March. 

1859. 

April 
to  Sep- 
tember. 

184.3  ana 
1844. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1858  to 
1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

J  une 

July 

August 

September  - 

October 

November  - 

December  - 

grs. 

4-  9 

7-  1 

8-  5 
10-9 

5-  4 
4-0 
2-3 
2-8 
2-9 
2-2 

2-  8 

3-  0 

grs. 
|  5-0 

grs. 
4-7 

grs. 

2-  8 
4-0 
4-3 
4-7 

3-  4 
2-7 
2-0 
1"3 

1-  4 

2-  5 
2-2 
2-4 

" 

grs. 
>  3*1 

grs. 
3-0 

grs. 

2-  3 

3-  0 

" 

grs. 
►  2-7 

grs. 
2-8 

grs. 
3-8 

3-  9 

4-  3 

5-  5 
2-7 

6-  4 
6-2 
2-2 

2-  7 

3-  6 
3-9 
1-9 

grs. 
j  3  2 

grs. 
3-6 

|  8-3 
|  3-0 
1  2-6 

4-7 

-  2-0 

►  2-0 

2-6 

3-6 
3-9 
3-7 
2-5 
1-8 
1-8 

1-  8 

2-  2 
2-7 
2-8 

►  3-7 

►  2-0 
>■  2*2 

2-G 

1  4'2 
|  4  9 

h< 

4-3 

Difference  between 
Highest  and  Lowest 

r~             *"  ~> 
Monthly  Seasonal 
Amount.  Amount. 

y  8-7 

5*7 

o-o 

3-4 

2-1 

0-4 

2-1 

1-7 

0-2 

4-5 

0-7 

Mean  for  Year  - 

4-7 

2-8 

2-6 

3-3 

Greatest  in 
Least  in        ,  - 

April. 
October. 

April. 

August. 

April. 

July,  August,  September. 

June. 
December. 

(continued.) 


Place  .  .... 

Benares 

.    KlJERWARRAH  . 

1 

Agra. 

Latitude     .    .  . 

25°  17'  N 

26°  42'  N 

27°  2'  N 

27°  11'  N. 

Longitude  .   .  . 

83°  4'  E. 

79°  12'  E 

8 

8°  10' E.      .  . 

77°  S3'  E. 

Height  .... 

270  feet 

1,200  feet 

7,000  feet 

800  feet. 

October 

October 

October 

October 

Month. 

2  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 

to 
March. 

3  Years. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

1858  and 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1854  to 
1858. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

summer, 
Autumn. 

April 
to  Sep- 
tember. 

1860. 

Summer, 
Autumn. 

April 

to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 

grs; 
3-3 
3-4 
7-4 
9-8 
6-5 
5-2 

0-  7 

1-  9 
1-9 
1-1 
3-0 
1-8 

grs. 
-  2-8 

grs. 
3-3 

grs. 
21 

3-  6 
5-3 
9-0 

11-0 
7-1 

4-  2 

1-  2 
3-2 
3-3 

2-  3 
2-4 

grs. 
-  2-7 

grs. 
3-2 

grs. 
0-7 
0-5 
0-8 
0-9 
0-7 
0-4 
0-4 
0-4 

0-  4 

1-  3 
1-1 
0-5 

grs. 
-  0-6 

grs. 
0-8 

grs. 

3-  8 

4-  4 

grs. 

grs. 

.... 

.  2-6 

4-3 

■  8-4 
►  4-2 

5-9 

.  0-8 
.  0-4 

0-5 

6-9 

►  2-0 

►  2-9 

>  0-9 

Difference  between 
Highest  and  Lowest 

H 

5-9 

l-o 

9-8 

4-5 

2-7 

0-9 

0-5 

0-3 

Monthly    1  Seasonal^ 
Amount.  Amonnt. 

Mean  for  Year  - 

3-8 

4-5 

0-7 

Greatest  in 
Least  in 

April. 
July. 

May. 
August. 

October. 
June,  July,  August,  Sept. 

5  Z  2 
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Bengal  Presidency. — 8.  Additional  Weight  of  Vapour  required  for  Saturation — continued. 


Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to 

September. 

April 
to 

September. 

1858  to 
1860. 

April 
to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

grs. 
1-4 

1-  9 

2-  5 
7-2 
7-0 
6-4 

3-  2 

4-  4 
2-3 
1-5 

1-  7 

2-  3 

grs. 

}  ,9 

j.  5'6 

},. 

grs. 
1-9 

grs. 
1-6 

1-  1 

2-  8 

3-  9 
3-9 
3-7 
1-7 

0-  9 

1-  5 
1-8 
1-7 
1-5 

grs. 

}  - 

1  3*5 

}  ,/ 
},, 

grs. 
1-7 

grs. 
1-3 
1-4 

1-  5 

2-  4 

6-  4 

7-  2 
6'9 

5-  5 

6-  8 

3-  5 
2-5 
1-3 

: 

grs. 

r- 

grs. 
1-9 

6-1 

2-6 

5-8 

Ditt'erence  between 
Highest  and  Lowest 

,  "  , 

Monthly    I  Seasonal 
Means.    1  Means. 

*  5-6 

3-7 

4-2 

3-0 

2-1 

0-9 

5-9 

5-2 

3-9  M 

Mean  for  Year  - 

3-5 

2-2 

3-9 

Greatest  in 
Least  in 

April. 
January. 

April  and  May. 
August. 

June. 

January  and  December. 

Bengal  Presidency. — 9.  Degree  cf  Humidity. 

Table  CXXXVII.,  showing  the  Average  Degree  of  Humidity  for  every  Month  and  Quarter,  as  well  as  for  the 
Periods  from  October  to  March,  and  April  to  September,  with  Difference  between  the  Driest  and  most  Humid 
Months  and  Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  20°  18'  and  34°  30'  N.,  and  between  the  Longi- 
tudes 71°  29'  and  92°  46'  E.,  arranged  in  the  order  of  Latitude,  at  Stations  for  the  most  part  in  the  Presidency  of 
Bengal. 


P7 

Flace  

Latitude.  .  .  . 
Longitude  .  .  . 
Height  .... 

.     .    Thyet  Myo     .  . 

Calcutta 

.  Fort  William  . 
.     .     .22°34'N. .     .  . 

.  Hazakeebaugh. 
.     .     .24°  0'N. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to  Sep- 
tember. 

1843  and 
1844. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

1858  to 
1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

41 

32 
27 
25 
58 
63 
80 
76 
76 
80 
70 
66 

|  46 

h 

|  73 

}, 

52  1 

70 
63 
69 
70 
77 
81 
85 
90 
90 
80 
80 
74 

■  69 

■72 

-  85 

-  83 

72 

68 
66 
67 
68 
72 
80 
85 
85 
85 
80 
70 
64 

|  66 
|  69 

|  83 

|  78 

69 

49 
53 
51 
50 
76 
52 
55 
80 
75 
62 
50 
73 

: 
: 

-  58 
.  59 

•  62 

-  62 

56 

63 

82 

79 

64 

Difference  between 
Most  Humid  and  Least 
Humid 

,  "  

Months.    |  Seasons. 

-  55 

38 

11 

27 

14 

10 

21 

17 

10 

27 

4 

8 

Mean  for  Year  - 

58 

74 

60 

Most  Humid  in 
Least  Humid  in 

July  and  October. 
April. 

August  and  September. 
February. 

July,  August,  and  September. 
December. 

May. 
January. 
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Bengal  Presidency. — 9.  Degree  of  Humidity — continued. 


Place  

Latitude.  .  .  . 
Longitude  .   .  . 
Height  .... 

.  Benares  . 

.  Kherwarrah  . 
.     .     .79°  12'  E.  .  . 

.     .  .77°53'E. 

Month. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 
to  Sep- 
tember. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1858  and 
1859. 

April 
to  Sep- 
tember. 

1854  to 
1858. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

1860. 

April 
to  Sep- 
tember. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

52 
56 
41 
36 
56 
66 
95 
85 
85 
90 
66 
72 

}  60 

J 

|  44 
|  82 
|  80 

63 

67 
57 
50 
37 
35 
49 
64 
90 
72 
67 
68 
63 

= 

►  62 

>  41 

■  68 
-  69 

62 

77 
85 
80 
80 
87 
94 
94 
94 
94 
75 
74 
84 

►  82 

>  82 

r- 
f- 

79 

45 
48 

70 

58 

90 

Difference  between 
Most  Humid  and  Least 
Humid 

r~  ■            A  — \ 

Months.    |  Seasons. 

j>  59 

38 

7 

45 

28 

4 

20 

13 

11 

Mean  for  Year  - 

67 

60 

84 

Most  Humid  in 
Least  Humid  in 

July. 
April. 

August. 
May. 

June,  July,  August,  Sept. 
November. 

(continued.) 


Place  

.     .    .     .    77°  46'  E  

.     .     .  71°29'E. 
.     .     .    1,056  feet. 

Month. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March . 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1859. 

April 
to 

September. 

April 
to 

September. 

1858  to 
1860. 

April 

to 

September. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

77 
73 
69 
40 
53 
59 
77 
64 
80 
84 
78 
62 

}  » 

1  54 

}" 
}  " 

74 

49 
65 
45 
42 
53 
58 
78 
88 
78 
65 
57 
54 

-  56 
►  67 

56 

67 
69 
77 
74 
48 
53 
56 
61 
49 
57 
58 
67 

-  68 

-  66 

>■  55 

66 

62 

63 

57 

Difference  between 
Most  Humid  and  Least 
Humid. 

f                 K  — -> 
Months.    |  Seasons. 

l  44 

27 

12 

46 

28 

7 

29 

13 

9 

Mean  for  Year  - 

68 

61 

61 

Most  Humid  in  - 
Least  Humid  in  - 

October. 
May. 

August. 
April. 

March. 
May. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Bengal  Presidency. — 10.  Sun  Temperature. 
Table  CXXXVIIL,  showing  the  Average  Sun  Temperature  for  every  Month  and  Season,  as  well  as  for  the  Periods 
from  October  to  March  and  April  to  September,  with  the  Difference  between  the  Hottest  and  Coldest  Months  and 
Seasons,  and  Mean  for  the  Year,  between  the  Latitudes  22°  34'  N.  and  34°  20'  N.,  and  between  the  Longitudes 
71°  29'  E.  and  91°  45'  E.,  arranged  in  the  order  of  Latitude,  and  for  the  most  part  in  the  Presidency  of  Bengal. 


Place  .  . 
Latitude . 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Difference  between 


Hottest 
and  Coldest 
Month. 


Hottest 
and  Coldest 
Season. 


Mean  for  Year 


Highest  in 
Lowest  in 


Fort  William  (Calcutta) 
.  .  .22°34'N.  .  .  . 
.     .     .88°25'E.  .     .  . 


5  Years. 

1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


130 
132 
135 
135 
134 
133 
133 
126 
136 
136 
129 
124 


12 


129 


135 


131 


134 


1.31 


133 


.  Chunae 
.25°  5'N. 
.83°  0'E. 
.  250  feet 


10  Years. 

1850  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


132 


September  and  October. 
December. 


84 
90 
100 
106 
113 
120 
110 
107 
100 
95 
90 
85 


36 


86' 
106 

112 

95 


26 


100 


June. 
January. 


October 

to 
March. 

April 
to  Sep- 
tember. 


Chirrapoongee . 
.25°14'N.'.  . 
.91°  45'.E.  .  . 


.  Benares. 
.25°  17'  N. 
.83°  4'E. 


4,118  feet   270  feet 


2  Years. 

1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


91 


109 


70 
74 
77 
87 
88 
88 
91 
85 


77 
77 


21 


14 


12 


July. 
January. 


2  Years. 

1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


90 
97 
102 
118 
128 
114 
116 
110 
114 
116 
109 
92 


38 


93 
116 

H3 

113 


23 


101 


115 


14 


109 


May. 
January. 


(continued?) 


Place  

Latitude.   .   .  . 
Longitude  .  .  . 

.    Ghazeepore  . 
.    .     .25°49'N.  .  . 
.     .     .80°48'E.  .     .  . 

.  Kherwarrah  . 
.     .     .26°42'N,  .    .  . 
.     .     .79°  12'  E.  .     .  . 

.    Darjeeling  . 
.    .     .27°   2'  N. .     .  . 

.  Meerct. 
.     .  .28°59'N. 

Month. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

April 

to  Sep- 
tember. 

1856  to 
1859. 

April 
to  Sep- 
tember. 

1854  to 
1858. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

April 
to  Sep- 
tember. 

1859. 

January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

o 

90 
99 
111 
121 
125 
119 
112 
108 
111 
109 
102 
90 

>  35 

} 

}■ 
}' 
}' 

O 

93 
19 

13 

07 

o 

100 

O 

88 
94 
101 
111 
111 
110 
97 
94 
99 
99 
93 
90 

: 

-  108 

-  100 

-  97 

o 

94 

O 

91 
92 
101 
101 
102 
103 
104 
99 
102 
96 
96 
90 

O 

.  101 
►  102 
•  98 

o 

94 

O 

87 
85 
100 
109 
119 
113 
117 
99 
101 
103 
96 
84 

O 

-  85 
.  109 

.  110 

►  100 

o 

93 

116 

104 

102 

110 

Difference  between 

»•  *  i 
Hottest    I  Hottest 

and  Coldest  and  Coldest 
Month.    1  Season. 

26 

16 

23 

17 

10 

14 

11 

8 

35 

25 

Mean  for  Year  - 

] 

108 

99 

98 

101 

Highest  in 
Lowest  in 

May. 

January  and  December. 

April  and  May. 
January. 

July. 
December. 

May. 
December. 

Place  .  . 
Latitude  . 
Longitude 
Height  .  . 


Month. 


January 

February 

March 

April 

May  - 

June  - 

July  - 

August 

September 

October 

November 

December 
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Difference  between 


Hottest 
and  Coldest 
Months. 


Hottest 
and  Coldest 
Seasons. 


Mean  for  Year 


Highest  in 
Lowest  in 


Dudoopohe 
30°  12' N. 


1  Year. 


1848. 


113 
130 
132 
151 
143 
138 
134 
134 
130 
139 
138 
111 


40 


Winter, 
Spring, 
Summer, 
Autumn. 


118 
142 

135 

136 


24 


October 

to 
March. 


April 
to 

September. 


127 


138 


11 


133 


April. 
December. 


Umballa 
30°  23'  N. 
76°  44'  E. 
1,050  feet 


2  Years. 


1851  and 
1852. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


95 
91 
104 
113 
117 
122 
122 
120 
128 
100 
89 


39 


91 

103 

120 
116 


29 


99 


116 


17 


108 


October. 
January  and  December. 


Ferozepore. 

30°  55'  N. 

74°  35'  E. 
.  720  feet. 


1  Year. 


1859. 


95 
98 
103 
115 
130 
125 
130 
115 
108 
118 
96 
79 


51 


Winter, 
Spring, 
Summer, 
Autumn. 


91 


116 


123 


107 


October 

to 
March. 


April 
to 

September. 


98 


121 


32 


23 


109 


May  and  July. 
December, 


(continued.) 


Height  

.     .     .     .    74°45'E.        .     .  . 

.     .     .     .    32°  29'  N  

.     .     .     .  74°33'E  

.     .     .      71°  29'  E. 
.     .     .     1,056  feet. 

Month. 

3  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summe 
Autumn. 

October 

to 
March. 

1857  to 
1859. 

April 
to 

September. 

1859. 

April 
to 

September. 

1859  and 
1860. 

April 

to 

September. 

January 
February 
March 
April 
May  - 

June  -          -  - 

July  - 

August 

September 

October 

November 

December 

O 

76 
78 
94 
98 
109 
106 
102 
109 
108 
101 
90 
77 

o 

}  » 

|  100 
|  106 
|  100 

o 

86 

O 

72 
78 
98 
115 
120 
124 
125 
114 
113 
111 
99 
86 

= 

O 

►  79 

■  111 

-  121 

-  108 

90 

69 
74 
79 
121 
102 
112 
114 

98 
97 
87 

75 

o 

|  73 
|  101 

}- 

|  94 

105 

118 

Difference  between 
i~  \ 

Hottest  Hottest 
and  Coldest  and  Coldest 

MoTiths.|  Seasons. 

29 

19 

53 

42 

28 

Mean  for  Year  - 

96 

106 

Highest  in 
Lowest  in 

May  and  August. 
January. 

July, 
January. 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 


Tablks  showing  the  Monthly,  Quarterly,  Half-yearly  and  Yearly  Falls  of  Rain  at  Stations  in  the  Madras 

Presidency,  arranged  in  the  order  of  Latitude. 


Table  CXXXIX.,  showing  the  Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain  at  Stations  situated  in  the 
Presidency  of  Madras  and  the  Strait  Settlements,  between  the  Latitudes  1°  16'  N.  and  26°  48'  N.,  and  Longitudes 
75°  30'  E.  and  103°  53'  E. 


Place  

Singapore 

Penang 

Penang 

Colombo. 

Latitude    .  .  . 

1°  16' N 

5°  21'  N 

5°  21'  N 

6°  57'  N. 

Longitude  .  .  . 

.     .      103°  53'  E.     .  . 

80°  0'  E. 

Height  .... 

.    .   About  30  feet    .  . 

A  few  feet 

A  few  feet 



October 

October 

October 

October 

]  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

March. 

4  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

]    ~\' ...... 

1  i  ear. 

Winter, 
Spring, 

to 

March. 

2  Years. 

Winter, 
^Spring, 
Summer, 
Autumn. 

to 
March. 

Month. 

1859. 

April 
to  Sep- 
tember. 

1  BOO  TO 

1836. 

April 
to  Sep- 
tember. 

1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

LoDO  ,11111 

1854. 

 3 

.April 
to  Sep- 
tember. 

January 
February- 

in. 
O'O 

O'O 

in. 

}»' 

in. 
4'1 

in. 
3*3 

2*6 

in. 

jio- 1 

in. 
36*5 

in. 
1*8 

2*4 

in. 
|  9*8 

in. 
45*1 

in. 

5*4 

2"5 

in. 
jlO-5 

in. 
28-1 

March 
April 

0-0 

rs 

5'2 
7*0 

5'7 
6'6 

2*2 

ll6-7 

j-22'8 

10*6 

^-38-3 

May 

3*8 

4-5 

10'S 

25'  5 

June 

1*6 

ll2*6 

20*9 

6-9 

46'2 

2*3 

37*3 

2'0 

43-6 

July 

5*6 

6"9 

j-25'0 

4-4 

j.  8*3 

4-2 

h 

August 

5*4 

10-2 

r  6 

0-5 

September  - 

3*2 

9*7 

119 

0-8 

October 

r  i 

12'4 

22*6 

j-41'5 

6-4 

j-16-2 

November  - 

2*9 

8*8 

7'0 

9-0 

December 

0*1 

4'2 

5*6 

2-6 

Year 

25*0 

82"  7 

82'4 

71-7 

(conti?iued.) 


Place  

Allepy 

.    .     Vaurioijr     .  . 

.  Teevandrum. 

8°  28'  N. 

77°  34'  E 

77°  2'  E. 

Height  .... 

30  feet 

50  feet 

60  feet 

130  feet. 

October 

October 

October 

October 

6  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 

to 
March . 

6  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 

to 
March. 

Month. 

1841  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1843  to 
1847. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1841  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1842  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 

February     -      .  -  - 

2-4 
1-2 

1  6-5 
J 

29-6 

0-2 
O'O 

|  3-0 

16-6 

0-9 
0-4 

j  4'2 

16-2 

1'8 
0*2 

|  6-5 

24' 7 

March 

4-3 

0-9 

1-1 

1'8 

April 

3-4 

j>33-8 

0-8 

j>  6-3 

0-4 

j>  5-5 

3"5 

j>15-5 

May 

26-1 

4-6 

4*0 

10-2 

June 

26-0 

89-9 

4-6 

11 -5 

2-0 

1  3'2 

8*5 

13-1 

40*0 

July 

18-2 

j-53-4 

0-7 

},, 

1'  1 

6-4 

j>22-8 

August 

9-2 

0-4 

o- 1 

!  3',3 

September  - 

7-0 

0'4 

0"9 

3'5 

October 

12'8 

j>25-8 

8*8 

73 

j-11-8 

12*3 

j-19'9 

November  - 

6*0 

3'9 

3-6 

4-1 

December  - 

2'9 

2-8 

2'9 

4-5 

Year  - 

119-5 

28-1 

24*7 

64-7 
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Madras  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


Place  

.  Palamcottah  . 

.  Palamcottah  . 

Cochin. 

9°  U'  N. 

Longitude  .   .  . 

77°  48' E 

77°  48'  E 

76°  39'  E 

76°  0'  E. 

Height  .... 

120  feet 

120  feet 

40  feet 

4  feet. 

October 

October 

October 

October 

5  Years. 

Winter, 
Spring, 

to 
March. 

5  Years. 

Winter, 
Spring, 

to 
March. 

6  Years. 

Winter, 
Spring, 

to 

G  Years. 

Winter, 
Spring, 

to 

Mnrph 

Month. 

1842  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1841  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1841  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

Tinuirv         _  _ 

O  all  Udl  V 

^February     ■  - 

1 "  3 
1  *  3 

j  6-0 

17  ■  0 

A  •  1 
1  '  2 

1 13-5 

58-  3 

0'  9 
0-  3 

\  2-9 
J 

18-  6 

0  ■  7 
0"0 

\  4-2 

J 

18"  2 

ATiTf  Ti           —  — 

i'J  ell  L  II 

1-9 

1  o 

5-2 

ZU  1 

1-9 
3"  5 

3 '  2 

""J 

I  QJ.  r. 

L  9 1  •  Q 

L  9  q  ■  o 

May 

2-4 

J 

9-2 

16-5 

r 

17-8 

j 

J  une           -  - 

0-3 

5-0 

1-1 

32-7 

67  •  2 

86  •  8 

July 

0"  0 

^-0-3 

0-  0 

u, 

i  19-9 

143-9 

17-3 

Uro 

August 

o-o 

o-i 

J 

6-1 

13-0 

September  - 

1-0 

2-2 

3"3 

4"  8 

October 

4-9 

j-io- 1 

14-3 

j-41-8 

9-9 

9-7 

j-16-8 

November  - 

4-2 

25-3 

3-9 

2-3 

December  - 

3-4 

8-2 

1-7 

3-5 

Year 

22-0 

91-0 

85-8 

105-0 

(continued.) 


Place  

.  Shenkottah 

.  Tkichinopoly  . 

.   COIMBATORE  . 

.  DoDABETTA. 

Latitude.   .  .  . 

9°  17'  N 

10°  20'  N 

11°  25'  N. 

Longitude  .   .  . 

.     .     .78°  10'  E 

77°  10'  E 

77°  1'  E. 

77°  25'  E. 

250  feet 

8,640  feet. 

October 

October 

October 

October 

5  Years. 

Winter, 
Spring, 

to 
March. 

7  Years. 

Winter, 
Spring, 

to 
March. 

3  Years. 

Winter, 
Spring, 

to 
March. 

2  Years. 

Winter, 
Spring, 

to 
March. 

Month. 

1842  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1842  to 
1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1844  to 
1846. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1847  and 
1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

1-3 

0-3 

|  4-6 

20-3 

2-0 
0-2 

}.., 

15-4 

0-7 
0-2 

|  3-9 

9-7 

o-i 

7-4 

1 19-8 

47-8 

March 

1-6 

0-5 

0-8 

3-6 

1  4-G 

April 

2'  2 

}"• 

1-4 

0-5 

}'- 

19-8 

j*28-3 

May 

3-6 

2-7 

1-8 

4-9 

June 

4-3 

1  9-3 

16-9 

1-3 

15-2 

1-5 

10-9 

4-6 

53-5 

July 

3-9 

2-6 

}... 

1-6 

}•;■ 

7-4 

j-21-3 

August 

1-1 

1-9 

0-2 

9-3 

September  - 

1-8 

5-3 

5  •  3 

7-5 

October 

8-2 

J>15- 9 

5-6 

}-■ 

4-5 

j-10'3 

12-5 

j-31-9 

November  - 

5-9 

2-  6 

•  0-5 

11-9 

December  - 

3-0 

4-5 

3-0 

12-3 

Year 

37-2 

30-6 

20-6 

101-3 

6  A 
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Place     .     .  . 

Mekcaka. 

11°  40'  N 

11°  52'  N 

11°  52' N 

,     ,      12°  24'  N. 

Longitude.  . 

75°  40'  E 

75°  30'  E 

.     .  75°30'E. 

75°  48'  E. 

15  feet 

15  feet 

.     .      4,500  feet. 

October 

October 

October 

October 

14  Years. 

VV  i  n  for 
VV  1  1 1 u  [  , 

Spring, 

to 
March. 

7  Years. 

AVinter 
Spring, 
Summer, 
Autumn. 

to 
March. 

10  Years. 

Winter, 

to 
March. 

3  Years 

TV  1ULCI  , 

Spring, 

to 
March. 

Month. 

1810  to 
1823. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1842  to 
1848. 

April 
to  Sep- 
tember. 

1850  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 

tpmllpr 

1838  to 
1840. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January- 
February 

0-0 

o-i 

}  |3 

i  n* 

1U  o 

0-5 
0-1 

V  2-2 

12-0 

0- 1 

0-2 

1  2-0 
J 

15-2 

0-0 
0-4 

|  0-6 

8-1 

March 

0-3 

0-6 

0-3 

1  •  5 

April 

1  '2 

l  8-4 

5-1 

J18-2 

2-8 

ll7-5 

2-6 

I  11-5 

May 

6-9 

J  ! 

12-5 

14-4 

J 

7-4 

31-1 

112-9 

38-0 

108-3 

34-7 

107*3 

30-4 

135-2 

July 

38 "  9 

^92-5 

29-0 

^84- 1 

34-9 

|^84-9 

55-9 

j.113-3 

August 

22-5 

17-1 

15-3 

27-0 

kJCU  IC11A  UC1 

12-3 

6-6 

5-2 

11-9 

I  16- 9 

October 

6-2 

j-21-0 

7-5 

j-15-8 

10'3 

j.18-1 

4-6 

November  - 

2-5 

1-7 

2-6 

1-4 

December  - 

1-2 

1-6 

1-7 

0-2 

Year 

123-2 

120-3 

122-5 

143-3 

(continued.) 


Mergui 

.  St.  Thomas's  Mount  . 

.  POONAMALLEE. 

.     .      12°  27'  N. 

.     .      12°  57'  N. 

13°  0'  N 

13°  2'  N. 

Longitude 

.     .      98°  42'  E, 

.     .      77°  38'  E. 

.    .     80°  15'  E. 

80°  10'  E. 

200  feet 

60  feet 

October 

October 

October 

October 

7  Years. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

7  Years. 

Winter, 
Spring, 

to 
March. 

2  Years. 

Winter, 
Spring, 

to 
March. 

Month. 

1853  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1842  to 
1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1847  and 
1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

4-0 
1-0 

|  7-0 

37-0 

0-0 

o-o 

}v 

4'] 

1-9 
0-3 

jl0-6 

29-6 

0-0 
0-1 

j-10-7 

35  9 

March 

2'0 

o-o 

0-4 

0-0 

April 

3-0 

j>20-0 

1-3 

}, 

 f— 

0-3 

1  3-2 

1-3 

},, 

May 

15-0 

3*8 

2-5 

0-5 

June 

24-0 

128-0 

1-6 

20-9 

0-9 

12-1 

1-9 

I-  9-8 

16-1 

July 

36-0 

j-90-0 

5-6 

j>12"6 

2-3 

j>  5-6 

2*2 

August 

30-0 

5-4 

2-4 

September  - 

20-0 

3-2 

3-7 

4-5 

October 

24-0 

|>48-0 

1-1 

j-  7-2 

8-4 

j.22-3 

10-3 

j-34-7 

November 

4-0 

2-9 

10-2 

15-9 

December  - 

2-0 

0-1 

8-4 

9-6 

Year 

165-0 

25-0 

41-7 

52-0 
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Madras  Presidency  Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


923 


Place 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March. 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Year 


Poonamai.lee 
.  13°  2'  N.  . 
80°  10' E. 


5  Years. 


1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


31  Years. 


April 
to  Sep- 
tember. 


in. 
0-1 

0-1 

o-o 

1\2 
2-5 

2-  1 
5-1 

3-  0 

4-  5 
11-7 
13-6 

4-7 


48-6 


3-7 


-10-2 


■29-8 


30-2 


18-4 


Fort  St.  George 
.    .  13°  4'  N.  .  . 
S0°  14' E. 


1811  to 
1841. 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 

!■ 

2 

0 

1 

0 

7 

0 

4 

1 

1 

1 

5 

3 

7 

4 

8 

4 

3 

11 

1 

14 

1 

4 

6 

47-6  — 


in. 
5-9 


2-2 


■10-0 


-29-5 


October 

to 
March. 

April 
to  Sep- 
tember. 


21-8 


15-8 


.  Madras 
.  13°  6'  N. 
80°  21'  E. 


23  Years. 


1822  to 
1844. 


in. 
1-3 

0-2 

0-4 

0-  6 

1-  0 

2-  0 

3-  2 
5-2 

4-  8 
10- 1 
12-4 

3-3 


44-5 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 
4-8 


2'0 


10'4 


■  27-3 


October 

to 
March. 


April 
to  Sep- 
tember. 


16-8 


Madras. 
13°  6'  N. 
80°  21'  E. 


6  Years. 


1845  to 
1850. 


m. 
l-l 

0-8 

0-  0 

1-  5 
1-1 

3-  1 

4-  0 

5-  0 
3-0 

13-0 
12-4 
10-0 


55-0 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 
11-9 

.  2-6 
.12-1 
>28'4 


October 

to 
March. 


April 
to  Sep- 
tember. 


37'3 


17-7 


(continued.) 


Place 
Latitude 
Longitude 
Height  . 


Month. 


Year 


.  Tavoy 
.  14°  7'  N. 
98°  18'  E. 
.    1 2  feet 


1  Year. 


in. 

January      -          -  1 

0-0 

February 

o-o 

March 

OM) 

April 

0-0 

May 

2.3-3 

June 

36-4 

July 

57-4 

A  ugust 

39-2 

September  - 

28-7 

October 

24-5 

November  - 

0-0 

December  - 

o-o 

1831. 


209- 


Winter, 
Spring, 
Summer, 
Autumn. 


|  0-0 


23'3 


•  133-0 


53-2 


(  letolicr 

to 
March. 


April 
to  Sep- 
tember. 


24  •  5 


185-0 


.  Tavoy 
.  14°  7'N. 
.98°  18'  E. 
.    12  feet 


1 1  Years. 

1849  to 
1859. 


in 

0* 

3 

I' 

8 

V 

2 

3- 

2 

28' 

2 

41 

3 

43 

0 

38 

6 

30 

7 

10 

2 

1 

4 

0 

7 

200- r, 


Winter, 
Spring, 
Summer, 
Autumn. 


m. 
2-8 


32-6 


•  122-9 


42-3 


October 

to 
March. 


April 
to  Sep- 
tember. 


15-6 


185-0 


,  Nellore  . 
14°  20'  N. 
.  80°  0'  E.  . 
.    50  feet  . 


2  Years. 


1859  and 
1860. 


in 

0- 

6 

0- 

0 

0- 

0 

r 

5 

o- 

9 

i- 

5 

8- 

7 

5 

1 

3 

4 

4 

3 

32 

1 

2 

0 

—  60-1 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


2-4 


•  15-3 


>39-8 


39-0 


21-1 


HURRYHUR. 
14°  31' N. 

75°  51'  E. 
1,831  feet. 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 
0  •  0 

o-o 

0-1 
0-6 
0-4 
0-8 
0-3 
0-9 
()•  1 
0-5 
0-1 
0-0 


3-8 


|  0-0 


1-1 


2-0 


0-7 


October 

to 
March. 


April 
to  Sep- 
tember. 


0-7 


3-1 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
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Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December 


Year 


Kvjrnool 
,  15°  50'  N. 
.  78°  5'  E. 
.  800  feet 


3  Years. 

1857  to 
1859. 


Winter, 
Spring, 
Summer 
Autumn 


in. 

o-o 

O'O 
0"0 
2-7 
8-1 
14'4 
17'2 
8*4 
8-0 
8-7 
4-4 
0-0 


|  0-0 


•  10-8 


.40-0 


•  21-1 


71'9 


October 

to 
March. 

April 
to  Sep- 
tember. 


Mvsulipatam 
.  16°  10'  N. 
.  81°  13'  E. 


7  Tears. 


13-  I 


58- 


1842  to 
1848. 


in. 

0-  2 

1-  G 
0-3 

0-  2 

1-  9 
4*5 
4-6 

4-  9 

5-  9 
G-7 
1-1 
1-9 


33-8 


Winter, 
Spring, 
Summer. 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


Guntoor 
16°  20'  N. 
80°  30'  E. 
,  100  feet 


5  Years. 

1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


}3, 


2-4 


•  14-0 


■13-7 


11-8 


22-0 


in. 
0-0 

O'O 

0-9 

2-5 

4-6 

4-  1 

5-  9 
7-7 
5-7 
7-0 
2-  1 

ro 


41' 


8-0 


■17-7 


■14-8 


in. 
11-0 


30- 


Bellart. 
17°  0'  N. 
77°  0'  E. 
,  1,500  feet. 


October 

19  Years. 

Winter, 
Spring, 

to 
March. 

1841  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 
0'2 

o-o 

10 

|  i-o 

in. 
|  0-6 

in. 

8-3 

H 

1  1-8 

13-4 

1-7 

1  6-5 

3-0 

3-8 
5-6 

j.10-5 

1-1 

0-4 

21-7 

(conti?iued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


"VlZAGAPATAM. 

.  17°  41'  N. 

.  83°  21'  E. 


October 

2  Years. 

Winter, 
Spring, 

to 
March. 

1847  and 
1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

o-o 
o-o 

in. 
|  0-7 

in. 
21-0 

o-o 

3-1 

1  5-0 

1-9 

3-8 

20-9 

2-1 

\  9-4 

3-5 

6-5 

15-8 

j-26-8 

4-5 

0-7 

41-9 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
Madras  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


925 


137. ,  „ „ 

Jriace  

Dapoolee 

.  TONGHOO. 

Latitude  .... 

18°  33'  N 

.  18°  57' N. 

Longitude    .  ,  . 

72°  2'  E 

96°  30'  E. 





900  feet 

300  feet. 

1 

October 

October 

October 

1  Year. 

Winter, 

ijyi  iuQ, 

Summer, 
Autumn. 

to 
March. 

4  \  cars. 

AVinter, 

to 
March. 

1  Year. 

w  inter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

Month. 

1859. 

\pril 
to 

September. 

1844  to 
1847. 

Summer, 
Autumn. 

April 
to 

September. 

1859. 

April 
to 

September. 

in. 

in. 

in. 

in. 



in. 

in. 

in. 

in. 

in. 

January        -  — 

0  •  6 

1  u 

} 

16-4 

0  *  0 
0  ■  0 

L     n  •  n 
>     u  u 

2-4 

0  -  0 
0  -  0 

1  0-1 

J 

7-8 

March 

0*  7 

0  *  0 

1 '  9 

April 

0-  7 

1  « 

2  •  9 

2  *  4 

I  in.'? 
>     10  7 

May  - 

2-1 

J 

1-3 

J  " 

6-4 

June  -          -  - 

3*3 

12-6 

34  ■  3 

117'1 

16"  8 

61-8 

July  - 

5-3 

13-6 

I 

46*4 

1  98-7 

12-0 

1  43-7 

August 

5-0 

18-0 

14-9 

September 

6-2 

14-2 

9-3 

\  20-2 

1  15-1 

October 

11-0 

1-5 

j-  16-G 

4-7 

November 

3-0 

0-9 

1-1 

December 

o-i 

o-o 

0-1 

Year 

39-0 

119-5 

1 

|  69-0 

(continued.) 


Tanna 

Berhampore 

Rangoon  (British  Burmah). 

19°  20'  N. 

.  26°  48'  N. 

84°  50'  E. 

.  96°  10'  E. 

112  feet 

October 

October 

October 

4  Years. 

Winter, 
Spring, 

to 
March. 

2  Years. 

AVinter, 
Spring, 

to 
March. 

2  Years. 

Winter, 
Spring, 

to 
March. 

1852  and 
1853. 

Month. 

1844  to 
1847. 

Summer, 
Autumn. 

April 
to 

September. 

1859  and 
18G0. 

Summer, 
Autumn. 

April 
to 

September. 

Summer, 
Autumn. 

April 
to 

September. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

o-o 

0-0 

|  0-0 

0-0 

o-o 

0'1 

j  6-0 

8-5 

o-o 
o-o 

}  - 

0-4 

March 

0-0 

o-o 

\  o-o 

0-2 

April 

o-o 

j.  0-0 

0-0 

0'9 

}., 

May  - 

o-o 

o-o 

8-0 

June  - 

34-3 

\  90-  1 

105-4 

0-0 

24-5 

15-0 

l  15-0 

23-9 

July  - 

38-4 

10-3 

j-  17-4 

O'O 

August 

17  4 

7-1 

o-o 

September 

15-3 

7-1 

0-0 

1  o-o 

October 

0-0 

}- 

2-4 

}•• 

o-o 

November 

o-o 

0-1 

o-o 

December 

0-0 

5-9 

0"2 

Year 

105-4 

33-0 

24-3 

6  A  3 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFOKE  THE  COMMISSI WEIIS  APPOINTED 


Tables  showing  the  Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain  at  Stations  in  the  Bombay 

Presidency,  arranged  in  the  order  of  Latitude. 


Table  CXL.,  showing  the  Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain  at  Stations  situated  between  the 
Latitudes  15°  8'  N.  and  26°  20'  N.,  and  Longitudes  67°  2'  E.  and  77°  28'  E.,  principally  in  the  Presidency  of  Bombay. 


Place  

Bellary 

DlIARWAR. 

Latitude .... 

Longitude  .  .  . 

.     .  .76°59'E 

.    .  .75°10'E. 

Height  .... 

.     .  . 

1,500  feet 

20  feet 

2,482  feet 

2,482  feet. 

October 

October 

October 

October 

2  Years. 

Winter, 

to 
March. 

4  Years. 

Winter, 
Spring, 

to 
March. 

4  Years. 

Winter, 
Surinir. 

to 
March. 

2  Years. 

Winter, 

SnviTi  (T 

to 
March. 

Month. 

1841  and 
1842. 

Summer, 
Autumn. 

April 

to  Sep- 

tember. 

1856  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1844  to 
1847. 

Summer, 
Autumn. 

Anril 
P 

to  Sep- 
teiulier. 

1859  and 
1860. 

Summer, 
Autumn. 

A  pn  1 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

0-0 
0  •  0 

|  o-o 

4-0 

o-o 

0  *  0 

j  0-0 

3-0 

o-o 

0*0 

|  0-2 

8-8 

0-0 
0*0 

|  0-0 

2-5 

March 

o-o 

0-0 

0-8 

0'3 

April 

2-1 

1  3-0 

0-4 

},, 

0-9 

j-  4-6 

2-0 

}, 

May 

0-9 

16-7 

2-9 

5-4 

3-6 

17-9 

29-0 

115-4 

6-1 

27*4 

1-6 

29-3 

July 

0-9 

}•• 

40-9 

j.92'1 

4-7 

j-20'5 

11-8 

j>19-l 

August 

3-9 

22  "2 

9-7 

5-7 

September  - 

6'5 

6*2 

3-1 

2-8 

TlO-5 

October 

3-8 

2-9 

j»  9-2 

3-5 

j>10-9 

1-5 

j»  5-0 

November  - 

0-2 

0-1 

4-3 

0-7 

December  - 

o-o 

o-o 

0-2 

0-0 

Year 

21-9 

118-4 

36-2 

31-8 

(continued.) 


Place  

.  Belgacm 

.    .    .  Belgaum 

.  Sawttnt  Waree  . 

.  KULLADGHEE. 

Latitude.  .  .  . 

.    .  .15°52'N 

.     .  .15°56'N. 

.      .  .16°11'N. 

Longitude  .  .  . 

.    .  .74°42'E 

.    .  .74°42'E. 

74°  l'E 

Height  .... 

.    .     .  2,260  feet 

.    .    .  2,260  feet 

1,750  feet. 

October 

October 

October 

October 

8  Years. 

Winter, 
Spring, 

to 
March. 

2  Years. 

Winter, 
Spring, 

to 
March. 

2  Years. 

Winter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

5  Years. 

Winter, 
Spriug, 
Summer, 
Autumn. 

to 
March. 

Month. 

1841  to 
1847. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1858  and 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1848  and 
1849. 

April 
to  Sep- 
tember. 

1855  to 
1859. 

April 
to  Sep- 
tember. 

January 
February 

in. 
0-0 

0-0 

in. 
|  0-0 

in. 
8-1 

in. 
0-0 

o-o 

in. 
|  0-0 

in. 
9-2 

in. 

o-o 
o-o 

in. 
|  0-0 

in. 
2-9 

in. 
0-1 

o-o 

in. 
|  0-5 

in. 
7-9 

March 

0-8 

0-6 

o-o 

0-1 

April 

3-5 

F 

2-4 

j-  9-3 

o-o 

1  2-2 

1-5 

j>  5-4 

May 

3-3 

6-3 

2-2 

3-8 

June 
July 

7-6 
14-8 

j.30-6 

41-9 

8-9 
15-8 

j-34-1 

46-1 

32*2 
48-3 

j>109-7 

128-4 

1-  6 

2-  9 

1  7-0 

16-4 

August 

8-2 

9-4 

29-2 

2-5 

September  - 

4-5 

0-3 

16-5 

4-1 

1  19-4 

October 

4-9 

j.11-8 

6-3 

j»ll-9 

2-6 

6-7 

},,. 

November  - 

2-4 

2-3 

0-3 

0-6 

December  - 

0-0 

o-o 

0-0 

0-4 

Year 

50-0 

55-0 

131-3 

24^3 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Bombay  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January- 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


Year 


Soorapore 
.16°  32' N.  . 
.  76°  52'  E.  . 


1  Year. 
1847. 


in. 
0-0 

0-0 

0-0 

0-0 

0-0 

8-  1 

9-  0 
8-3 
8-8 
0-0 

o-o 
o-o 


34-2 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


|  0-0 


0-0 


-25-4 


0-0 


34-2 


KOLAPOEE 

.16°  42' N.  . 
.74°  18'  E.  . 
.  1,797  feet . 


1  Year. 


1847. 


m. 
0-0 

0-0 

0-0 

o-o 

0-  o 

1-  6 
6-4 

3-  8 
0-8 

4-  7 
3-4 
0-0 


20- 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


|  0-0 


0-0 


■11-8 


8-9 


8-1 


12-G 


KOLAPORE 

.16°  42' N.  . 
.74°  18'  E.  . 
.  1,797  feet . 


10  Years. 

1850  to 
1859. 


Winter, 
Spring, 
Summer. 
Autumn. 


in. 
0-4 

0-0 

0-  6 

1-  4 

3-  6 
6*6 

11-9 
5*1 

4-  6 
4-5 
0-7 
0- 1 


39-5 


5-6 


-23-6 


9-8 


October 

to 
March. 


April 
to  Sep- 
tember. 


6-3 


33-2 


.  RUTNAGHERRY. 

.  .  17°  0'N. 
.  .73°20'E. 
.     .  150  feet. 


4  Years. 

1844  to 
1847. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


in. 
0-0 

0-0 

0-0 

0-  0 

1-  4 
41-6 
36-0 
15-8 
11-2 
45-4 

2-  5 
0-0 


153-9 


|  0-0 


1-4 


>93-4 


-59-1 


April 
to  Sep- 
tember. 


47-9 


106-0 


(continued.) 


Place  .  . 
Latitude. 
Longitude 
Height  . 


Month. 


January 
February- 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


Year 


.  RUTNAGHERRY  .  .  I  .  .  .  JlIUTT 

.  .  17°  0'N. .    .  .  I  .  .  .17°  l'N. 

.  .7.3°  20'  E.  .     .  .  I  .  .  .75°  16'  E. 

.  .  150  feet  .  . 


5  Years. 

1855  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-0 

0-0 

0-0 

0-0 

6-8 
28-2 
32-7 
17-8 
9-1 
3-8 
0-5 
0-0 


98-9 


|  0-0 


-78-7 


•1.3-4 


4-3 


94-6 


1  Year. 


1848. 


Winter, 
Spring, 
Summer 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
o-o 

o-o 

o-o 

0-  o 

1-  6 

3-  1 

4-  8 

2-  G 

3-  9 
2-2 
2 '  2 
0-0 


20-4 


|  0-0 


1-6 


•10- 


8-3 


4-4 


16-0 


SlIOLAPORE  .  .  j  .  .  PuNDAPORE. 

.17°  40'N.  .  .  .  j  .  .  .17°  40'  N. 

76°  0'  E.  .  ,  .  I  .  .  .75°  24' E. 
1,821  feet  . 


1 1  Years 


1850  to 
1860. 


Winter, 
Spring, 
Summer. 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


m. 
0-1 

0-5 

0-  3 

1-  9 

2-  3 

3-  7 

4-  3 
6-2 
6-8 
4-7 
1  -4 
0-5 


32-7 


■14-2 


•12-9 


7-5 


1  Year. 


1848. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


28-6 


0-8 


■14-6 


■15-2 


10-9 


17-7 


6  A  4 
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ADDENDA  TO  EVIDENCE  TAKEN  BEFORE  THE  COMMISSIONERS  APPOINTED 
Bombay  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


.  Samara  .  .  .  j  .  .  .  Sattara 
17°  40'  N.      .     .  I  .     .      17°  40'  N. 


74°  2'  E. 
2,320  feet 


4  Years. 


1844  to 
1S47. 


Winter, 
Spring, 
Summer 
Autumn 


October 

to 
March. 


.  74°  2'  E. 
2,320  feet 


5  Years. 


April 
to  Sep- 
tember. 


1855  to 
1859. 


in. 

0-9 

0-1 

0-  I 

3-  0 

1-  3 
7-5 

10-4 
3'3 

4-  5 
3-7 

2-  7 
0-7 


37-3 


in. 
0-8 


4-4 


-21-2 


■  10-9 


7-3 


30-0 


m. 
0-6 
0-0 

0-  1 

1-  0 
3-3 
5-0 

13-1 
7-1 

3-  1 

4-  7 
0-G 
0-6 


39-2 


AVinter, 
Spring, 
Summer 
Autumn. 


1U. 

1-2 


4-4 


-25-2 


8-4 


October 

to 
March. 

April 
to  Sep- 
tember. 


Datoolee 
17°  48'  N. 
73°  16'  E. 
.  600  feet  . 


2  Years. 


1858  and 
1859. 


6-6 


32-6 


m. 
o-o 
o-o 
o-o 
o-i 

3-  7 
26-3 
41-5 
29-3 
17-1 

4-  0 
0-3 
0-0 


122-3 


Winter 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


m. 

-  0*0 

-  3-8 
■  97-1 
-21-4 


4-3 


118-0 


Malcolm  Pait. 
17°  56'  N. 
73°  41'  E. 


1  Year. 


1820. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 
0-0 

o-o 
o-o 

0-0 

o-o 

53-6 
43-6 
61-6 
37-6 
0-0 

o-o 
o-o 


196-4 


in. 

o-o 


0-0 


■158-8 


-37-6 


0-0 


196-4 


(coiitinued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


Malcolm  Pait  . 
17°56'N.  . 
73°  41'  E. 


6  Years. 


1S42  to 
1847. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-4 

0-  0 

1-  7 

2-  3 
2-2 

48-6 
100-2 
68-3 
33-8 
2-4 
1-7 
0-1 


in. 
0-5 

-  6-2 
■  117-1 

-  37-9 


261-7 


6-3 


255-4 


Mahableshwu  1! 
17°59'N. 
73°  30'  E. 
4,500  feet 


1 5  Years. 


1 829  to 
1843. 


AVinter, 
Spring, 
Summer 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 
0-0 
0-2 

0-  1 

1-  3 

3-  3 
46-5 
92-1 
72-3 
31-3 

4-  6 

2-  1 
0-0 


253-8 


in. 

0-2 

-  4-7 
>210-9 

-  38-0 


246-8 


Phdltun 
17°  59'  N. 
74°  31'  E. 


3  Years. 


1846  to 
1848. 


in. 
0-0 

o-o 

0-  2 

1-  8 
3-4 

3-  2 

1-  8 
0-5 

2-  2 
2-7 

4-  4 
0-8 


AA^inter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


October 

6  Years. 

AVinter, 
Spring, 
Summer, 
Autumn. 

to 
March. 

April 
to  Sep- 
tember. 

in. 
0-8 


5-4 


5-5 


9-3 


21-0 


8-1 


13-9 


.  POORUNDHUR. 

18°12'N. 
.      73°  54'  E. 
4,200  feet. 


in. 
0- 1 
0-3 
0-2 
0*5 

5-  7 
10-2 
23-0 
16-3 

7-4 

6-  5 

0-  7 

1-  4 


72-3 


in. 
1-8 


6-4 


>49-5 


•14-6 


9-2 


63-1 


TO  INQUIRE  INTO  THE  SANITARY  STATE  OP  THE  ARMY  IN  INDIA. 
Bombay  Presidency  Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain— continued. 
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Place  . 
Latitude 
Longitude 
Height  . 


Month. 


o anuary 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Year 


.  Poona  . 
18°  30'  N. 
74"  0'  E. 
1,800  feet 


5  Years. 

1826  to 
1830. 


in. 
0-5 
0-0 
0-0 

0-  2 

1-  8 
5-7 
5-5 

2-  2 

2-  3 

3-  4 
0-9 
0-3 


22-8 


Winter, 
Spring, 
Summer 
Autumn 


in. 

■  0-8 

■  2-0 
•13-4 

■  6-6 


October 

to 
March. 


April 
to  Sep- 
tember. 


5-1 


17-7 


.    PoONA  . 
18°  30'  N. 
74°  0'  E. 
1,800  feet 


8  Years. 


1842  to 
1849. 


in. 

0 

0 

0 

0 

0 

0 

0 

8 

1 

6 

5 

0 

7 

3 

2 

8 

2 

4 

1 

2 

0 

9 

0 

0 

22-0 


"Winter, 
Spring, 
Summer, 
Autumn. 


in. 
O'O 


2-4 


■15-] 


4-5 


October 

to 
March. 


April 
to  Sep- 
tember. 


2- 1 


19-9 


,  POONA 
18°  30'  N. 

.  74°  0'  E. 
1,800  feet 


Alibatjgh. 
18°  40'  N. 
72°  58'  E. 


5  Years. 


1856  to 
1860. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-3 

0-  0 

1-  3 
0-6 
3-8 

2-  8 
8-6 
7-3 
4*5 

3-  7 
5-5 
0-0 


38-4 


in. 
0-3 


-18-7 


•13-7 


10-8 


27-6 


1  Year. 


1845. 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 

/ 

19 

1 

10 

0 

8 

4 

0 

0 

0 

0 

0 

0 

67-2 


m. 
■  0-0 

•  o-o 

-58-8 
>  8-4 


October 

to 
March. 


April 
to  Sep- 
tember. 


0-0 


67-2 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Year 


Seeoor  . 
18°  50'  N. 
77°  25'  E. 
1,752  feet 


5  Years. 


1854  to 
1858. 


m. 
o- 1 

0-3 
0-4 

0-  9 

2-  9 

3-  7 
3-0 

1-  5 
3-9 
3-7 
0-7 
0-0 


21-1 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


m. 
0-4 


4-2 


8-2 


8-3 


5-2 


15-9 


.  Bombay. 
18°  53'  N. 
72°  52'  E. 


34  Years 


1817  to 
1850. 


in. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

22 

1 

24 

9 

16 

8 

11 

1 

1 

3 

0 

0 

0 

0 

76-2 


Winter, 
Spring, 
Summer 
Autumn. 


in. 
0-0 


0-0 


»63-8 


■12-4 


October 

to 
March. 


April 
to  Sep- 
tember. 


1*3 


75-9 


.  Bombay  , 
18°  53'  N. 
72°  52'  E. 


2  Years. 

1847  to 
1858. 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

23 

4 

24 

0 

9 

1 

10 

1 

2 

1 

0 

7 

0 

1 

68-7 


in. 
0-2 


1-1 


56'  5 


■12-9 


October 

to 
March. 

April 
to  Sep- 
tember. 


3-9 


.  Nassik. 
.  20°  0'  N. 
.  73°47'E. 


4  Years. 


65-7 


1844  to 
1847. 


Winter, 
Spring, 
Summer 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-0 
0-0 
0-0 
0-0 

0-  0 
6-8 
6-7 
3-4 

2-  9 

3-  3 

1-  5 
0-0 


28-6 


in. 
-  0-0 

■  o-o 

■16-9 
7-7 


4-8 


23-8 


6  B 
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Place  

.    AtJBUNGABAD  . 

.  MuLLIGACM 

Dhoolia 

Kamptee. 

Latitude    .  .  . 

19°  30'  N 

20°  32'  N 

.     .  21°16'N. 

Longitude  .  .  . 

75  30  E 

74°  30'  E 

.     .      74°  45'  E. 

.     .  79°14'E. 

1,300  feet      .  . 

•  • 

i,uuu  ieci 

October 

October 

October 



October 

Month. 

1  Year. 

Winter, 
Snrinff. 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

6  Years. 

"Winter, 
Spring, 

to 
March. 

1  Year. 

\Yinter 
Spring, 

to 
March. 

— — —- — 

1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1860  ? 

bummer, 
Autumn. 

April 
to  Sep- 
tember. 

1853  to 
1858. 

Summer, 

A  lit  1 1 1 1 1 1 1 

April 
to  Sep- 
tember. 

1843. 

Summer, 
Autumn. 



April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

0-0 
0-0 

L  O'O 
J 

2-9 

0-0 
0-0 

t- 

0-0 
0-2 

I  0-5 

14-4 

4-3 
O'O 

u. 

J 

9-9 

March 

0-0 

o-i 

0-0 
0-1 

0-6 
0-5 

2'2 
0-0 

April 

I  5-8 

}- 

h 

I  2-5 

 — — 

May 

5-7 

J 

0-6 

2-3 

j 

0-3 

J 

June 

7-9 

41-2 

4-9 

15-3 

69-9 

0-8 

31'9 

July 

6-8 

2-6 

}■ 

21-4 

j»46-2 

18*8 

j.24-2 

August 

2-4 

J 

0-9 

9-5 

4-6 

September  - 

18-3 

o-o 

20-9 

7-4 

October 

1-0 

}„., 

o-o 

}■ 

13-3 

134-2 

3-4 

j>10-8 

November  - 

1-9 

o-o 

o-o 

o-o 

December  - 

o-o 

o-o 

0-3 

o-o 

Year 

44-1 

9-1 

84-3 

41-8 

(continued.) 


Latitude    .  .  . 

22°  16'  N 

22°  16'  N 

22°  18'  N 

23°  0'  N. 

Longitude  .   .  . 

73°  14'  E 

73°  14'  E 

70°  50'  E 

72°  0'  E. 

Height  .... 

90  feet 

90  feet 

450  feet 

320  feet. 

October 

October 

October 

October 

Month. 

7  Years. 

Winter, 
Spring, 

to 
March. 

11  Years. 

Winter, 
Spring, 

to 
March. 

4  Years. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

1847  to 
1S53. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1837  to 
1847. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1857  to 
1860. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1843. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

0-0 
0-1 

1  0-2 

0-7 

0-0 

o-o 

|  o-o 

1-0 

o-o 
o-o 

1  0-0 

o-o 
o-o 

|  o-o 

o-o 

March 

o-i 
o-o 

o-o 

0-0 

o-o 

0-0 

o-o 
o-o 

April 

}., 

h 

\  o-o 

j>  2-0 

May 

0-6 

1-0 

o-o 

2-0 

June 

6-3 

35-2 

6-2 

33-1 

4-2 

26-6 

4-2 

16-0 

July 

15-9 

j>30-3 

13-2 

j.26-3 

8-3 

j>21-4 

7-6 

j.14-0 

August 

8-1 

6-9 

8-9 

2-2 

September  - 

4-3 

5*8 

5-2 

o-o 

October 

0-4 

}.:, 

1-0 

j»  6-8 

o-o 

o-o 

\  0-0 

November  - 

o-o 

o-o 

o-o 

o-o 

December  - 

0-1 

o-o 

o-o 

o-o 

Year 

35-9 

34-1 

26-6 

16-0 

TO  INQUIRE  INTO  THE  SANITARY  STATE  OF  THE  ARMY  IN  INDIA. 
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Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


Ahmedabad 
.  23°  0'  N.  . 
.  72°  0'  E.  . 
.  320  feet  . 


Ahmednttggur  . 
23°  34'  N. 


.  Ahjiednuggur 
23°  34°  N. 


2  Years. 

1858  and 
1859. 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


m. 
o-o 
o-o 
o-o 

0.0 

o-o 

1*8 
15-9 
7-6 
6-0 

o-o 

0-0 

o-o 


31-3 


0-0 


0-0 


■25-3 


6-0 


0-0 


31-3 


Kotri  near  Hyderabad. 
.     .     .23°  54'  N. 


73°  1'  E.  .     .     .      .     .     .  73°  1'  E.  .     .     .     .     .     .  68°  46'  E. 


1,900  feet 


4  Years. 


1844  to 
1847. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


24-9 


0-3 


5-5 


■10-3 


1,900  feet 


6  Years. 


1854  to 
1S59. 


3-0 


21-9 


in. 
0-1 
0-0 
0-2 
0-2 
2-3 
4-3 
2-1 

4-  1 
6-4 

5-  2 
0-G 
0-G 


26-1 


Winter, 
Spring, 
Summer. 
Autumn. 


0-7 


\  2*7 


■10-5 


•  12-2 


October 

to 
March. 


April 
to  Sep- 
tember. 


5  Years. 


1845  to 
1849. 


6-7 


19-4 


in. 
0-0 
0-0 
0-1 
0-0 

0-  4 

1-  3 
0-0 
0-0 
0-0 
0-0 

o-o 
o-o 


1-8 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 
0-0 


0'5 


1-3 


0-0 


October 

to 
March. 


April 
to  Sep- 
tember. 


0-1 


1-7 


(continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


1  Year. 


I860. 


in. 
0-0 
0-3 
0-0 
0-0 

0-  3 

1-  7 
11-8 
15-7 

3-8 
0-2 
0-0 
0-3 


34- 1 


Neemuch 
24°  27'  N. 
74°  54'  E. 
1,476  feet 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-0 


0-3 


-29-2 


4-0 


0-8 


33-3 


Mount  Aboo  .    .  J  .     .  Kurkaciief, 

24°  45'  N.  ....      24°  51'  N. 

72°  49'  E.  .....  67°  2'  E.  . 

4,000  feet  27  feet 


Years. 


1855  to 
1859. 


in. 

0-8 
0-2 
0-0 
0-3 
0-3 
10-3 
25-9 
17-0 
9-9 
0-0 
0-0 
0-0 


64-7 


AVinter, 
Spring, 
Summer, 
Autumn. 


in. 
•  1-0 

-  0-6 
■52-2 

-  9-9 


October 

to 
March. 


5  Years. 


April 
to  Sep- 
tember. 


1-0 


63 -7 


1856  to 
1860. 


Winter, 
Spring, 
Summer. 
Autumn. 


m. 
0-4 
0-3 
0-0 
0-0 
O-o 

0-  0 

1-  8 
1-5 
0-4 

o-o 
o-o 

0-2 


4-6 


in. 
0-9 


0-0 


3-3 


0-4 


October 

to 
March. 


April 
to  Sep- 
tember. 


.  Deesa. 
25°  14'  N. 
.  72°  5'  E. 
.  400  feet. 


3  Years. 


1857  to 
1859. 


0-9 


3-7 


in. 
0-6 
0-2 
0-0 
0-0 
0-0 
3-8 
8-6 
6-2 
5-2 
()•() 

o-o 

0-0 


24-6 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 
0-S 


0-0 


■18  6 


5-2 


0-8 


23-8 


G  B  2 
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ADDENDA  TO  EVIDENCE  TAKEN  REFOEE  THE  COMMISSIONERS  APPOINTED 
Bombay  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


Place .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

Febrnary 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Year 


Hyderabad 
25°  30'  N.  . 
69°  5'  E.  . 
99  feet  . 


2  Years. 


1S56  and 
1857. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


in. 
0-6 
0-5 
0-0 
0-6 
0-0 

0-  0 

1-  9 
14-8 

2-  1 
0-0 
0-0 
0-0 


20-5 


ID. 
1-1 


0-G 


1G-7 


2- 1 


in. 
1-1 


19-4 


BlJAPORE 

26°  2'  N. 
77°  28'  E. 


1  Year. 


1848. 


"Winter, 
Spring. 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


in. 
0-0 
0-0 
0-0 
0-0 
0-0 
0-8 
3*7 
8-5 
4-0 
4-6 
3-8 
O'O 


25-4 


in. 
0-0 

0-0 
13*0 
12-4 


in. 
8-4 


17-0 


NlLSSEERABAD. 

.  26°  20'  N. 
.  74°  50'  E. 
.     1,500  feet. 


2  Years. 


1859  and 
18G0. 


in. 
0-0 
0-9 
0-0 
0-0 
0-4 
0-3 

6-  1 

7-  8 
0-3 

o-o 
o-o 
o-o 


15-8 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to 

September. 


in. 
0-9 

0-4 
14' 2 
0*3 


in. 
0-9 


14-9 


Tables  showing  the  Montiily,  Qtarterly,  Half-yearly,  and  Yearly  Falls  of  Rain  at  Stations  in  the  Bengal 

Presidency,  arranged  in  the  order  of  Latitude. 

Table  CXLL,  showing  the  Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain  at  Stations  situated  between 
the  Latitudes  19°  48'  N.  and  34°  20'  N.,  and  Longitudes  71°  29'  E.  and  92°  56'  E.,  for  the  most  part  in  the  Presidency 
of  Bengal. 


Place  .  . 
Latitude 
Longitude 
Height  . 


Poree,  or  Juggernaut. 

19°48'N.      .  . 
,     .      85°  49'  E.      .  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 

Year  - 


1  Year. 
1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 

0-0 

0-4 

0-  0 

1-  0 
0-5 
4-5 

14-3 

7-4 

4.4 
J  blown 
\  down. 


.  Akhar 
.  20°  8'  N. 
92°  56'  E. 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 

tl  nibcT. 


in. 
0-0 

o-o 

0"0 

o-o 

11-3 

59-5 
22-4 
27-6 
17'6 
14-1 
0-0 
2-5 


155-0 


in. 
2-5 


11-0 


■109-5 


31- 


16 -G 


138-4 


Tuyet  Myo 
2C°  18'  N. 
92°  46'  E. 

.  240  feet  . 


1  Year. 


1859. 


Winter, 
Spring, 

Sll  KT, 

Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 
0-0 
0-0 
0-3 
0-5 
2-3 
16-5 
6-9 
9-8 
4"8 
6-8 
0-0 
0-4 


48-3 


in. 
>•  0-4 

►  3-1 
.33-2 
>ll-6 


7-5 


41-8 


.  CUTTAC'K. 

20°  29'  N. 
85°  54'  E. 


1  Year. 
1-51. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 

0-1 

0-0 

0-  3 

1-  6 
0-8 
7-3 

10-  2 
12-1 

6-1 

11-  7 
0-0 
0-0 


50-2 


in. 
0-1 


.29-G 


■  17-8 


In. 
12-1 


38-1 
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Bengal  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yeai-ly  Falls  of  Rain — continued. 


Place  

Bhore 

Nagpore 

Balasore. 

Latitude    .  .  . 

.     .      20°  56'  N.      .  . 

.     .      21°  10'  N 

oi°  in'  "NT 

21°  31'  N. 

Longitude  .  .  . 

79°  3'E 

79°  9'E. 

•  • 

79°  10'  E 

.     .      86°  58'  E. 

Height  .... 

939  feet 

1  Year. 

Winter, 
Spring, 

October 

to 
March. 

3  Years. 

Winter, 
Spring, 

October 

to 
March. 

7  Years. 

Winter, 
Spring, 

October 

to 
March. 

1  Year. 

Winter, 
Spring, 

October 

to 
March. 

Month. 

Summer, 
Autumn. 

1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1858  to 
1860. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1826  to 
1832. 

Summer, 
Autumn. 

April 
to  Sep- 
trmber. 

1851. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

0-0 
0-0 

|  o-o 

5-7 

0*0 
0-9 

1 

V  2-0 

3-1 

0-4 

0-8 

\L 

J 

7*9 

0-5 
0-3 

L  0-8 
J 

11  "3 

March 

0-0 

}.:. 

0*2 

1-2 

1 

1*2 

April 

o-o 

2-2 

j>  3-2 

0-1 

u. 

3-4 

May 

2-1 

0-8 

0-6 

J 

0-1 

J 

June 

2-4 

23'8 

3-8 

43-4 

10-7 

] 

40-7 

3*2 

19-6 

July 

13-2 

j-20-8 

13-1 

j>29-3 

11-5 

1-31-9 

5-9 

j.12-7 

August 

5-2 

12-4 

9-7 

3-6 

September  - 

0-9 

1  6-6 

11*  I 

8*1 

3-4 

ll.3-7 

October 

1*5 

0-9 

j-12-0 

3-4 

}" 

9-1 

November  - 

4-2 

o-o 

0-9 

0-2 

December  - 

o-o 

1\1 

1-2 

o-o 

Year 

29-5 

46'5 

48-6 

30-9 

(continued.) 


Place  

Baitodl 

.      ClIITTAGONG  . 

MlDNAPOEE 

Calcutta. 

Latitude     .   .  . 

21°  51'  N 

22°  20'  N.      .  . 

22°  25'  N.      .  . 

22°  34'  N. 

Longitude  .   .  . 

77°  58'  E.      .  . 

91°  47'  E 

87°  19'  E.      .  . 

88°  25'  E. 

80  feet. 

October 

October 

October 

October 

1  Year. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

15  Years. 

Winter, 
Spring, 

to 
March. 

Month. 

1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1851. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1851. 

Summer, 
Autumn 

April 
to  Sep- 
tember. 

1836  to 
1850. 

Summer 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 
February 

o-o 

0-0 

1  O'O 

02 

o-o 

1*9 

|  2-3 

13-1 

0-3 
0-2 

|  0-5 

9-4 

0-4 
0-6 

h 

7-1 

March 

o-o 

o-o 

1*5 

0-8 

April 

o-o 

}- 

2-5 

1-10*0 

1*7 

}" 

1-9 

j-  6-8 

May 

1*2 

7-5 

0-0 

4-1 

June 

3-5 

31-8 

25-9 

73-3 

3-1 

13-3 

10-6 

49-7 

July 

14-5 

j>26-9 

13-1 

j-47-0 

4-4 

j-11-6 

10-6 

j»34-7 

August 

8-9 

8-0 

4- 1 

13-5 

September  - 

3-7 

\  3-9 

16-3 

o-o 

9-0 

October 

o-o 

10-8 

}„.; 

7-4 

H 

4-0 

|  4-6 

November  - 

0-2 

o-o 

0-0 

1-0 

December  - 

o-o 

0-4 

0-0 

0-3 

Year 

32-0 

86-4 

22"  7 

56-8 

6  JB  3 
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Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 
February- 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


Year 


Fort  William 
22°  34'  N. 
88°  25'  E. 
.    18  feet  . 


5  Years. 

1855  to 
1859. 


AVinter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-3 

0-  4 

1-  6 
1-6 
G-0 

10-9 

14-  1 

15-  2 
9-C 
5-4 
0-0 
0-0 


in. 
0-7 


9-2 


.40-2 


•  15-0 


7-7 


57-4 


BURISAUL 

22°  35'  N. 
90°  17'  E. 


1  Year. 


1851. 


in. 

0 

0 

2 

5 

0 

0 

3 

2 

1 

1 

20 

17 

9 

21 

0 

6 

9 

21 

2 

0 

0 

0 

0 

94- 


Winter, 
Spring, 
Summer, 
Autumn. 


4-3 


.59-6 


•  28-1 


October 

to 
March. 


April 
to  Sep- 
tember. 


23- 


ro-8 


HoSINGABAD 

22°  44'  N. 
77°  44'  E. 


1  Year. 


1849. 


Winter, 
Spring, 
Summer, 
Autumn, 


in. 

1 

5 

0 

0 

0 

0 

0 

1 

0 

7 

9 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11-4 


in. 
1-5 


0-8 


9-1 


0-0 


October 

to 
March. 


April 
to  Sep- 
tember. 


1-5 


9-9 


HOOGLY. 

22°  58'  N. 
88°  26'  E. 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


in. 

1 

0 

0 

6 

0 

0 

2 

1 

0 

0 

5 

8 

9 

6 

4 

2 

2 

7 

10 

0 

0 

0 

0 

0 

36-0 


m. 
1-6 


2-1 


.19-6 


.12-7 


October 

to 
March. 


April 
to  Sep- 
tember. 


11-6 


24-4 


(continued.') 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


.  Jessore 
23°  9'  N. 
89°10'E. 


1  Year. 


1851. 


in. 
0-4 
0-0 
0-0 

3-  9 
0-5 

8-  6 

9-  9 

4-  4 

5-  4 
7-1 
0-0 
0-0 


40-2 


Winter, 
Spring, 
Summer 
Autumn 


m. 
0-4 


4-4 


>22-9 


■12- 


October 

to 
March. 


April 
to  Sep- 
tember. 


32- 


JuBBLErORE 

.  23°  9'  N.  . 
79°  59'  E. 


1  Year. 


1851. 


in. 

0 

5 

0 

9 

0 

0 

0 

0 

0 

5 

6 

0 

17 

2 

3 

9 

8 

2 

1 

3 

0 

4 

0 

0 

38-9 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
1-4 


0-5 


.27-1 


9-9 


3- 1 


35-8 


BlJRDWAN 

23°  13'  N. 
87°  52' E. 


1  Year. 


1851. 


Winter, 
Spring, 
Summer 
Autumn 


in. 

0-  3 

1-  1 
0-3 
0-4 
0-0 
3-3 
8-8 
5-2 

2-  6 
5-6 
0-6 
0-0 


28-2 


in. 

-  1-4 

•  0-7 
•17*3 

•  7-8 


October 

to 
March. 


April 
to  Sep- 
tember. 


7-9 


20-3 


Bancooraii. 
23°  13'  N. 
.  87°  6'  E. 


1  Year. 


1851. 


in. 
0-9 

0-  9 

1-  1 
4-2 

1-  0 
4-4 
8-8 

2-  7 
4-1 
2-9 
0-0 
0-0 


31-0 


Winter, 
Spring, 
Summer 
Autumn. 


in. 
1-8 


6  3 


■  15-9 


7-0 


October 

to 
March. 

April 
to  Sep- 
tember. 


5-8 


25-2 
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Place.  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


KlSHNUGIIUR  . 

23°  24'  N. 
88°  22'  E. 


TlPPERAGH 

23°  27'  N. 
.  91°  5'  E.  . 


1  Year. 


1851. 


1-  2 
0-0 

2-  6 
0-0 
4-1 

23-0 

10-  8 

11-  0 
2-5 
0-0 

o-o 


"Winter, 
Spring, 
Summer, 
Autumn. 


m. 
3-1 


2-6 


-37-9 


•13-5 


October 

to 
March. 


April 
to  Sep- 
tember. 


6-2 


51-5 


1  Year. 
1851. 


m. 

0- 

8 

r 

2 

o- 

0 

' 

5 

3- 

1 

is- 

5 

le- 

1 

25 

3 

11- 

0 

lS 

5 

0 

0 

0 

0 

96-0 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
•  2-0 

'  8-6 
-60-9 

>24-5 


15-5 


80-5 


Dacca 
23°  43'  N. 
90°  23'  E. 

22  feet  , 


1  Year. 


1851. 


in. 

o- 

7 

1 

0 

o- 

0 

4- 

3 

2" 

7 

18 

8 

13 

8 

10 

3 

4 

7 

12 

7 

0 

0 

0 

0 

Winter, 
Spring, 
Summer. 
Autumn. 


69-0 


in. 


.42-9 


-17-4 


October 

to 
March. 


April 
to  Sep- 
tember. 


Beerbiioom. 
23°  44'  N. 
87°  34'  E. 


1  Year. 


1851. 


14-4 


54-6 


m 

0- 

0 

o- 

6 

1- 

2 

2" 

5 

0 

0 

3 

5 

11 

3 

5 

4 

2 

7 

4 

9 

0 

0 

0 

0 

32-1 


Winter, 
Spring, 
Sumnii  r, 
Autumn. 


3-7 


.30-2 


October 

to 
March. 


April 
to  Sep- 
tember. 


6-7 


25-4 


(continued. 


Place.  . 
Latitude 
Longitude 
Height.  . 


Month. 


January 

February 

Marcb 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


Hazareebaugh 
24°  0'  N. 
85°  24'  E. 
1,900  feet 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in 

o- 

0 

I 

0 

0 

4 

0 

4 

0 

5 

8 

8 

7 

9 

5 

7 

5 

7 

0 

9 

0 

8 

0 

0 

32-  1 


in. 
1-0 


1-3 


.22-4 


7-4 


3-1 


29-0 


Hazareebaugh 
24°  0'  N. 
85°  24'  E. 
1,900  feet 


3  Years. 


1858  to 
1860. 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 

April 
to  Sep- 
tember. 


in 

0 

0 

1 

3 

2 

0 

0 

7 

4 

1 

12 

1 

15 

5 

16 

6 

12 

5 

6 

5 

0 

0 

1 

6 

2-9 


6-8 


■  44-2 


•19-0 


11-4 


61-5 


Berhampore 
24°  5'  N. 
88°  17'  E. 

.   76  feet  . 


3  Years. 

1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


m. 
(i- 1 
0-5 

0-  5 

1-  4 
6-1 
G-9 

13-6 
9-7 
5-9 
4-9 
(1-0 
0-2 


49-8 


in. 

•  0-8 

•  8-0 
-30-2 
■10-8 


6-2 


43-6 


MOORSIIEDABAD. 

24°  11'  N. 
88°  13'  E. 
.  7G  feet. 


1  Year. 
1851. 


in. 

0-  2 

1-  7 

o-o 

2-  3 

2-  6 
4-6 

10-7 
7-7 

3-  6 
7-1 
0-0 
0-0 


40-5 


Winter, 
Spring, 
Summer 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
-  1-9 

>  4-9 

•  23-0 

•  10-7 


9-0 


31-5 


613  4 
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Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year  - 


.  Bauliah 
24°  23'  N. 
88°  33'  E. 


1  Year. 


1851. 


in. 
0-0 
0-6 
0-2 
0-2 
0-3 
6-9 
11T> 
4-9 
3-4 
3-3 
0-2 
0-0 


31-G 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember 


in. 

►  0'6 

>  0-7 
►23-4 
■  6-9 


4-3 


27-3 


Mymensing 
24°  49'  N. 
90°  24'  E. 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


•  l.i-1 


1  1DM) 


■  17-2 


15-2 


94-8 


.  Cachak 
24°  48'  N. 
92°  47'  E. 


1  Year. 


1851. 


in 
0' 
0' 
0- 
12' 
27- 

is- 

15- 
8- 
9- 

11- 
2- 
0- 


102-9 


Winter, 
Spring, 
Summer 
Autumn 


in. 
0-5 


.39-9 


►  39-9 


.22-6 


October 

to 
March. 


April 
to  Sep- 
tember. 


13-8 


89-1 


.  Syliiet. 
24°  53'  N. 
91°  50'  E. 


1  Year. 


1851. 


in. 

0 

3 

4 

5 

2 

2 

19 

3 

43 

4 

39 

7 

33 

5 

28 

3 

17 

9 

20 

4 

0- 

0 

0- 

4 

209-9 


Winter, 
Spring, 
Summer, 
Autumn. 


m. 
•  5'2 

■  64-9 
•101-5 

■  38-3 


October 

to 
March. 

April 
to  Sep- 
tember. 


27-8 


182-1 


{continued.) 


Place.  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year  - 


.  Gyah 
24°  48'  N. 

.  85°  3'  E. 


1  Year. 


1851. 


in. 

0-  3 

1-  3 
0-0 
0-0 

o-o 

3-  3 
9-3 
3'3 

4-  2 

2-  5 
0-5 

o-o 


24- 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
1-6 


0-0 


•  15-9 


4-6 


20-1 


Uttea  Mcllay 
24°  55'  N. 
85°  20'  E. 
4,600  feet 


3  Years. 

1844  to 
1846. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 
4-3 
0-2 
4-9 
3-6 
19-7 
37-0 
36-7 

23-  5 
7-1 

50-2 

24-  7 
18-0 


229-9 


in. 
■  22-5 


.28-2 


>97-2 


.82-0 


102-3 


127-6 


Ciiunar  . 
25°  5'  N.  . 
83°0'E.  . 
250  feet  . 


10  Years, 

1850  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 

0-  5 

1-  5 
0-8 
0-5 
0-5 

10-0 
14-0 
12-0 
6-0 

2-  5 

0-  5 

1-  3 


50- 1 


in. 

3-3 


-36-0 


9-0 


7-1 


43-0 


BlIAUGULrOKE. 

25°  14'  N. 
87°  0'  E. 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 

0-  8 

1-  5 
0-0 
0-8 
0-8 

10-5 
14-4 
3-5 

2-  4 
7-9 

o-o 

0-0 


42-6 


in. 
2-3 


1-6 


-28-4 


•10-3 


10-2 


32-4 


•i 
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Bengal  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Rain — continued. 


Place  .  . 
Latitude 
Longitude 
Height.  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Years 


Chirrapoongee 
25°  16'  N. 
91°  44'  E. 
4,500  feet. 


1  Year. 
1851. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 

April 
to  Sep- 
tember. 


610-4 


in; 
•  3-8 

•143*1 
•350-5 
•112-0 


45-4 


565*0 


Chirrapoongee 
25°  16'  N. 
91°  44'  E. 
.  4,500  feet  .  . 


2  Years. 


1859  and 
1860. 


Winter, 
Spring, 
Summer, 
Autumn. 


,  Benares 
25°  18'  N. 
,  83°  3'  E. 
270  feet 


October 
to 

March..     1  Year. 


April 
to  Sep- 
tember. 


in. 

0-  0 

1-  8 
3-0 

15-9 
9-5 
243-3 
143"  3 
103-1 
77-9 
17-5 
0-0 
0-0 


615-3 


m. 
1-8 


28-4 


•  489- 


95-4 


593-0 


1851. 


|  October 

™er'  :  March. 
Spring, 

Summer, 


Autumn, 


April 
to  Sep- 
tember. 


m. 

2-  3 
1-6 
0-7 
0-0 
0-0 

6-  3 

7-  1 
5-6 
9-7 

3-  8 
0-0 
0-0 


37-1 


V  3-9 


0-7 


19-0 


13-5 


8-4 


Benares. 
25°  18'  N. 
83°  3'  E. 
270  feet. 


2  Years. 


1858  and 
1859. 


Winter, 
Spring, 
Summer. 
Autumn 


October 

to 
March. 


in. 

1-  2 
0-1 

o-i 

o-o 

0-  o 

8-9 
6-7 
5-9 
11-2 

2-  0 

1-  0 
0-1 


37-5 


in. 
1-4 


0-4 


21*5 


14-2 


April 
to  Sep- 
tember. 


33-0 


(continued.) 


Place  .  , 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Years 


MONGIIYR 

25°  27'  N. 
86°  43'  E. 


1  Year. 
1851. 


in. 

0-  9 

1-  2 
0-2 
0-0 
1  -4 
8-2 
6-7 
3-4 
8-1 
6-6 
0-0 
0-0 


56*7 


Winter, 
Spring, 
Summer. 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
2- 1 

1-6 
18-3 
14-7 


DlNAJEPORE 

.  25°  37'  N,  . 
.  88°  41'  E.  . 


8-9 


27-8 


1  Year. 
1851. 


in. 
0-8 
0-8 
0-3 
0-7 

2-  5 
12-5 
12-7 

6'7 

3-  2 
6-5 
0-0 

o-o 


46-7 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
1-6 


3-5 


31-9 


9-7 


DlNAl'ORE 

25°  37°  N. 
.  85°  5'  E.  . 


1  Year. 


8-4 


38-3 


1851. 


m. 
1-8 

1-  0 

2-  0 
0-0 
0  o 
4-5 

3-  7 

6-  8 

7-  5 
3-8 

o-o 
o-o 


31-1 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


Rungpore. 
2  5°  43'  N. 
.  89°  15'  E. 


April 
to  Sep- 
tember. 


2-8 


2-0 


15-0 


11-3 


6-6 


24- 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn, 


October 

to 
March. 

April 
to  Sep- 
tember. 


in. 

in. 

in. 

1  •  1 

}, 

0-1 

4-9 

0-5 

3-7 

j-  13-9 

9-7 

23-9 

69-7 

11-7 

j>  50-0 

14-4 

6-3 
3-2 

}" 

0-0 

o-o 

74-6 

6  C 
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Bengal  Presidency. — Monthly,  Quarterly,  Half-yearly,  and  Yearly  Falls  of  Eain — continued. 


Place  

Tezfoke 

1 

Itawah. 

Latitude    .   .  . 

'.    •.      26°  36'  N. 

•.     .  26°40'N 

.     .      26°  42'  N. 

26°  45'  N. 

Longitude  .   .  . 

.     .      92°  50'  E 

9°  12°  E 

79°  3'  E. 

1  Year. 

Winter, 
Spring, 

October 

to 
March. 

2  Years. 

Winter, 
Spring, 

October 

to 
March. 

5  Years. 

Winter, 
Spring, 

October 
to  ; 

lMalCIl. 

1  Year. 

Winter, 
Spring, 

October 

to 
March. 

Month. 

1847 
and 
1848. 



1851. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

Summer, 
Autumn. 

April 
tember. 

1854  to 
1858. 

Summer, 
Autumn. 

April 

to  oGp~ 

tember. 

1851. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

In. 

January 
February 

0-  0 

1-  9 

\  2-2 

7-3 

1-5 
T  2 

jiro 

42*4 

o-o 
o-o 

|  o-o 

0'  8 

2-8 
0-6 

1  3-5 

3-8 

March 

2-1 

1-1 

0-0 

o-o 

 ■■  1 

 ,  

"I 

1  0'4 

April 

4-3 

Ll6-0 

6-5 

F 

o-o 

I  o-o 

0-1 

May 

9>  6 

J 

1  •  5 

J 

o-o 

0-3 

June 

16-8 

56-3 

0-9 

14-5 

4-0 

26-7 

0-9 

28-1 

4-5 

j>37-9 

1-3 

j>  3-9 

12-3 

j.20-2 

11-4 

j.21-5 

August 

16-6 

1-7 

3-9 

9-2 

September  - 

4-5 

2-6 

C-5 

6-2 





1  7-3 

October 

3-0 

h 

15-2 

j>32-9 

0-8 

0-3 

j-  6-5 

November  - 

o-o 

15-1 

o-o 

o-o 

December  - 

0-3 

8-3 

o-o 

o-i 

Year  - 

63-6 

56-9 

27-5 

contin  ueri.) 


Place  

.     GoRUCKTORE  . 

.    Entesiiwue     .  . 

.  Daejeelinc; 

.  Darjeeling. 

Latitude    .   .  . 

.     .      26°  46'  N 

.     .      26°  46'  N 

27°  3' N 

27°  3'  N. 

Longitude  .    .  . 

.     .      83°  22'  E. 

79°  5'  E. 

88°  18'  E. 

88°  18'  E. 

7,000  feet 

7,000  feet. 

October 

October 

October 

October 

1  Year. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

1  Year. 

Winter, 
Spring, 

to 
March. 

3  Years. 

Winter, 
Spring, 

to 
March. 

Month. 

1851. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1848. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1851. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

1857  to 
1859. 

Summer, 
Autumn. 

April 
to  Sep- 
tember. 

in. 

in. 

in. 

in. 

in. 

in. 

in, 

in. 

in. 

in. 

in. 

in. 

January 
February 

3-6 
0-2 

j  3-8 

15-  ( 

0-0 
0-0 

|  o-o 

2'5 

3-5 
2-4 

|  6-0 

19-5 

o-o 

2-5 

|  3-0 

12*9 

March 
April 

0-2 
0-1 

o-o 
o-o 

4-0 
4-6 

1-8 
4-1 

H 

1 

^-2-6 

j>14-3 

j-14-4 

May 

1-4 

2-6 

6-7 

8-5 

June 

,15-6 

46- 

I 

6-0 

35;  2 

31-p 

105-8 

20-9 

109-C 

July 

14-1 

j-34-7 

19-8 

j>3(T8 

27-2 

j>74-9 

30-1 

j>82-8 

August 

5-0 

5-0 

16-7 

31-8 

September  - 

9-9 

1-8 

19-6 

14-2 

1-22-3 

October 

11-6 

j.21-5 

2-3 

H 

9-4 

j>29-l 

7'7 

November  -' 

o-o 

0-2 

o-i 

0-4 

December  - 

o-o 

0-0 

o- 1 

0-5 

Year 

61-7 

37-7 

125-3 

122-5 

6  C  2 
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(continued.) 

Place .  . 
Latitude 

Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year  - 


.  Delhi  . 
28°  81'  N. 
77°  13'  E. 


1  Year. 


1851. 


AYinter, 
Spring, 
Summer, 
A  utumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


m. 
2-6 

0-  3 
2-6 

1-  0 
0-1 
0-4 

1 1  ■  G 
6-5 
0-0 
0-0 
0-0 
0-0 


25-1 


in. 

.2-9 

•  3-7 

•  18-5 

•  0-0 


19-G 


.  Meerut 
28°  59'  N. 
77°  46'  E. 

.  900  feet 


1  Year. 


1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
0-2 

0-  2 

1-  8 

2-  6 

0-  0 

3-  6 

1-  5 
5-9 
1-4 
O'O 
0-0 
0-8 


18-0 


in. 
1-2 


4-4 


■11-0 


1-4 


3-0 


15-0 


Ntnee  Tai, 
29°  20'  N. 
79°  30'  E. 
C,400  feet 


9  Years. 

Winter. 
Spring, 
Summer, 
Autumn. 

October 

to 
.March. 

1  Year. 

Winter, 
Spring, 
Summer, 
Autumn. 

October 

to 
March. 

1846  to 
1854. 

April 
to  Sep- 
tenibrr. 

1860. 

April 
in  Sep- 
tember. 

in. 

4-6 

2-4 

1-  7 
0-9 

2-  8 
14-7 
23-4 
28-8 
12-6 

2-7 
0-8 
0-2 


95-6 


-66-9 


■16-1 


12-4 


83-2 


ROOKKEE. 

29°  53'  N. 
77°  57'  E. 


in. 
0-0 
0-0 

o-o 
o-o 

0-  5 

1-  5 
4-0 
3-0 
l'O 
0-3 
0-0 
0-0 


10-3 


1U. 

o-o 


0-5 


8-5 


1-3 


0-3 


10-0 
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Place  .  . 
Latitude 
Longitude 
Height 


{continued.) 


Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Year 


Ferozepoee 
30°  57'  N. 
74°  41'  E. 
.  720  feet  . 


1  Year. 


1851. 


"Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember 


in. 
1-2 
1-7 
0-4 
0-1 
0-1 
0-7 
18-8 
0-2 

o-o 

0-0 

o-o 

(J  •  0 


2:3  •  2 


in. 
9 


0-6 


■19- 


0-0 


3-3 


FnitozuroRE 
30°  57'  N. 
74°41'E. 

.  720  feet  . 


5  Years. 


1855  to 
1859. 


"Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


LoODIANA 
30°  55'  N. 

75°  54'  E. 
.  900  feet  . 


3  Years. 


1857  to 
1859. 


Winter, 
Spring, 
Summer, 
Autumn. 


19-9 


in. 
1-0 
0-2 
0-6 
0-9 

0-  l 

r  1 

6-5 

1-  3 
1-9 

0  ■  0 
o-o 
o-o 


13"  G 


in. 
1-2 


1-6 


8-9 


1-9 


11-8 


in. 

2 

5 

1 

1 

0 

1 

0 

8 

0 

5 

1 

6 

2 

9 

4 

3 

2 

3 

0 

0 

0 

2 

0 

2 

16- 


in. 
3-8 


1-4 


8-8 


October 

to 
March. 


April 
to  Sep- 
tember. 


Punjab. 
31°  40'  N. 
74°  45'  E. 
800  to  900  feet. 


3  Years. 


1857  to 
1859. 


4-1 


12-4 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 

1-  1 

2-  0 

0-  7 
5-2 

1-  2 
8-4 

22'  7 
10-5 
4-2 
0-0 
0-0 
0-6 


5G-6 


in. 

-  3-7 

-  7-1 
.41-6 
>  4-2 


4-4 


52-2 


6  C  3 
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Place  .  . 
Latitude 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Year 


.  Meera 
32°  37'  N. 
70°  30'  E. 


1  Year. 


1848. 


in. 
0-0 
0-0 
0-0 

0-  0 
2-8 

10*9 
22-9 
6-2 
2-3 
2-8 

1-  9 
0-0 


49-8 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
►  0-0 

.  2-8 
-40-0 


4-7 


45  •  1 


Rawul  Pindi 
33°  34'  N. 
73°  5'  E. 
.  1,500  feet. 


1  Year. 


1859. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 

0-0 

0-0 

0-0 

0-0 

0-0 

4-1 

4-  8 

5-  1 
3-6 
0-0 
0-0 
0-0 


17-6 


in. 

•  0-0 

•  0-0 

•  14-0 

•  3-6 


o-o 


17-6 


P.ESHAWUR 

34°  20'  N. 
71°  29'  E. 
.  1,056  feet  . 


6  Years. 

1855  to 
1860. 


in. 

1 

2 

1 

8 

1 

1 

0 

8 

0 

4 

0 

3 

2 

1 

8 

3 

1 

7 

0 

1 

0 

3 

0 

6 

13-7 


Winter, 
Spring, 
Summer, 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
3-6 


2-3 


2-1 


8-6 


..  PtJBNA. 


1  Year. 


1851. 


in. 

0 

6 

1 

6 

0 

0 

2 

3 

0 

0 

8 

9 

7 

7 

6 

2 

6 

1 

5- 

7 

0 

0 

0 

0 

39  ■  1 


Winter, 
Spring, 
Summer 
Autumn, 


in. 

.  i-jS 

>  2-? 
»22-8 
.11-8 


October 

to 
Marcb. 


April 
to  Sep- 
tember. 


7-9 


31-2 


(continued.) 


Place .  . 
Latitude. 
Longitude 
Height  . 


Month. 


.  Bograh 


1  Year. 


1851. 


in. 

January 

0-7 

February 

1-7 

March 

1-2 

April 

1-2 

May 

3-4 

June 

14-6 

July 

8-0 

August 

8-4 

September  - 

6-2 

October 

6-0 

November  - 

o-o 

December  - 

o-o 

Year  - 

51-4 

Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
2-4 

■  5-8 
.31-0 
>12-2 


9-6 


41-8 


Sandowy 


1  Year. 


1851. 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 

0 

0 

0- 

0 

0 

0 

0 

5 

15 

2 

52 

2 

30 

6 

37 

5 

29 

7 

10 

9 

1 

3 

0 

6 

178-5 


in. 
0-6 

•  15-7 

■120-3 

>41-9 


12-8 


165- 


Sersac.uk 


1  Year. 


1851. 


in. 

0*8 

4-4 

l-i 

8-8 
12-5 
16-4 
10-4 
16-4 
7-4 
6-4 
0-1 
0-5 


85-2 


Winter, 
Spring, 
Summer, 
Autumn 


October 

to 
March. 


April 
to  Sep- 
tember. 


in. 
■  5-7 

,22-4 
»43'2 
>13-9 


13-3 


71-9 


N.VGERCOIL. 


6  Years. 


1841  to 
1846. 


in. 

1 

0 

0 

3 

1 

2 

1 

4 

6 

7 

5 

7 

1 

4 

0 

3 

1 

4 

11 

6 

5 

0 

4 

7 

40-7 


Winter, 
Spring, 
Summer. 
Autumn. 


in. 
6-0 

•  9-3 

•  7-4 
■18-0 


October 

to 
March. 


April 
to  Sep- 
tember. 


23-8 


17-9 


V 
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Place  .  . 
Latitude . 
Longitude 
Height  . 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  - 

October 

November  - 

December  - 


Year 


.  CutAVATAVALUM . 


300  feet' 


5  Years. 


1842  to 
1846. 


120-5 


Winter, 
Spring, 
Summer. 
Autumn. 


October 

to 
March. 


April 
to  Sep- 
tember. 


38-3 


■24-9 


■55-8 


•32-7 


Trichoor 


GO  feet 


5  Years. 


Winter, 
Spring, 
1842  to  |  Summer, 
1846.  Autumn. 


m. 
0-3 
0-0 
0-4 
0-6 
16-8 
31-8 
14-0 
14-1 
6-9 
11-4 
3-0 
2-5 


101-8 


in. 

•  2-8 

■17-8 

•59-9 
-21 -3 


October 

to 
March. 

April 
to  Sep- 
tember. 


17-6 


84-2 


Chittoor 


NoWGONG. 


400  feet. 


5  Years. 


1842  to 
1846. 


Winter, 
Spring, 
Summer, 
Autumn. 


m. 
0-6 
0-0 
0-8 

0-  9 
4-2 

12- 1 
16"8 
12-3 
4-1 

O  J 

4-2 

1-  4 


in. 
2-0 


5-9 


•41-2 


■13-8 


October 

to 
March. 


April 
to  Sep- 
tember. 


12-5 


50' 4 


1  Year. 


1851. 


Winter, 
Spring, 
Summer, 
Autumn. 


m. 

0-0 

2-9 

2-1 

8-5 

8-9 

17-5 
7-4 

22-2 
4-6 
7-0 
0-4 
2-0 


83-5 


in. 
4-9 


■  19-5 


•  47-1 


■12-0 


October 

to 
March. 


April 
to  Sep- 
tember. 


14-4 


69-1 
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